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NVPARTICLES TECHNICAL DEMO 

INTRODUCTION 
The source code in the attached file (nvparticles-public-016a08f98fd3.zip) is  
not a fully functioning product, but a code-base to potentially develop a CUDA-
accelerated particle system. It also includes the code to develop a plug-in for Maya to 
interact with the particle system, which was first demonstrated at Siggraph 2011 in 
Vancouver.  

The code was written using C++, CUDA, and OpenGL. The code relies heavily on these 
technologies, and a complete understanding of them is required. Also included are 
makefiles for Linux, plus Microsoft Visual Studio solution files for MSVC2010.  
 

 Note: This is unsupported code and it is used at your own risk. 

CONTENTS 

 Base : Contains utility classes and functions 
 Library: Contains the code for the particle engine architecture. 
 Solvers: Code for the core solver of the particle system 
 Testing: Simple test application 
 Scripts: Installation and launch shell-scripts 
 Props: MSVC2010 property files 
 Dist: External libraries required for execution 
 Extras: Contains the Maya plug-in code and scripts 
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COMPILATION AND USE 
Please refer to INSTALL.TXT inside the zip file, and see the documentation in the Maya 
plug-in for instruction. 

LICENSE 

Locate the NVParticles End User License Agreement—which is similar to the standard 
NVIDIA SDK agreement—in the source code distribution.   
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ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS, AND OTHER 
DOCUMENTS (TOGETHER AND SEPARATELY, “MATERIALS”) ARE BEING PROVIDED “AS IS.” NVIDIA MAKES NO 
WARRANTIES, EXPRESSED, IMPLIED, STATUTORY, OR OTHERWISE WITH RESPECT TO THE MATERIALS, AND 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OF NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR 
A PARTICULAR PURPOSE.  

Information furnished is believed to be accurate and reliable. However, NVIDIA Corporation assumes no 
responsibility for the consequences of use of such information or for any infringement of patents or other 
rights of third parties that may result from its use. No license is granted by implication of otherwise under 
any patent rights of NVIDIA Corporation. Specifications mentioned in this publication are subject to change 
without notice. This publication supersedes and replaces all other information previously supplied. NVIDIA 
Corporation products are not authorized as critical components in life support devices or systems without 
express written approval of NVIDIA Corporation. 

Trademarks 
NVIDIA and the NVIDIA logo are trademarks and/or registered trademarks of NVIDIA Corporation in the U.S. 
and other countries. Other company and product names may be trademarks of the respective companies with 
which they are associated. 

Copyright  
© 2012 NVIDIA Corporation. All rights reserved.  
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nvparticles-public-016a08f98fd3/.hgignore

# use glob syntax.
syntax: glob

__build
__release
#doc
#bin
# lib
*.pdb
*.o
*.obj
*.ipch
*.sdf
*.opensdf
*.suo
*.ptx
*.so
*.exe
*.dll
*.layout
*.depend
_UpgradeReport_Files
.fuse*

# switch to regexp syntax.
# syntax: regexp
# ^\.pc/








nvparticles-public-016a08f98fd3/.hg_archival.txt

repo: 993f8515f33ccc42f424dc754f54b251e965b809
node: 016a08f98fd37b7c7bbccd9e15ff0aea9a8a5ceb
branch: default
latesttag: null
latesttagdistance: 3







nvparticles-public-016a08f98fd3/base/.hgignore

# use glob syntax.
syntax: glob

__build
*.o
*.so
*.layout
*.depend

# switch to regexp syntax.
# syntax: regexp
# ^\.pc/








nvparticles-public-016a08f98fd3/base/projects/base.cbp

 
	 
	 
		 
		 
		 
		 
			 
				 
				 
				 
				 
				 
				 
				 
				 
					 
					 
					 
					 
					 
					 
				
				 
					 
					 
					 
					 
				
			
			 
				 
				 
				 
				 
				 
				 
				 
					 
					 
					 
					 
					 
				
				 
					 
					 
					 
					 
					 
				
			
			 
				 
				 
				 
				 
				 
					 
					 
					 
					 
				
				 
					 
					 
					 
					 
				
			
			 
				 
				 
				 
				 
				 
				 
				 
					 
					 
					 
					 
					 
					 
				
				 
					 
					 
					 
					 
				
			
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
		
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
		 
			 
			 
		
		 
		 
			 
			 
		
		 
		 
		 
		 
		 
			 
			 
			 
			 
		
	







nvparticles-public-016a08f98fd3/base/projects/base_msvc2010.vcxproj

 
   
     
       win64d
       Win32
    
     
       win64d
       x64
    
     
       win64
       Win32
    
     
       win64
       x64
    
  
   
     
     
     
     
     
     
     
     
     
     
     
  
   
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  
   
     
     
  
   
     
  
   
     {945CF68E-01D9-40EC-83DA-1DA490E4CBE4}
     Win32Proj
     NvParticlesBase_msvc2010
     NvParticlesBase
  
   
   
     StaticLibrary
     Unicode
  
   
     true
  
   
   
     
  
   
     
  
   
     
  
   
   
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectName)-$(Configuration)
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
  
   
     
       
      
       Level1
       Disabled
       WIN32;_CRT_SECURE_NO_WARNINGS;NOMINMAX;EASY_USE_GLUT;EASY_USE_PROFILER;_DEBUG;_LIB;%(PreprocessorDefinitions)
       $(ProjectDir)..\third\include;.;%(AdditionalIncludeDirectories)
    
     
       Windows
       true
    
     
       cudart.lib;cuda.lib;freeglut.lib;glew32.lib
    
     
       $(CudaToolkitLibDir);$(ProjectDir)..\third\lib\$(Configuration);$(ProjectDir)../../base/__build/NvParticlesBase/$(Configuration);%(AdditionalLibraryDirectories)
       true
    
     
       $(ProjectDir)..\third\include;$(OddRoot)\libraries\oddcuda\third\include;%(AdditionalIncludeDirectories)
       EASY_USE_GLUT;EASY_USE_PROFILER
       O3
    
  
   
     
       
      
       Level1
       Disabled
       WIN32;_CRT_SECURE_NO_WARNINGS;NOMINMAX;EASY_USE_GLUT;EASY_USE_PROFILER;_DEBUG;_LIB;%(PreprocessorDefinitions)
       $(ProjectDir)..\third\include;.;%(AdditionalIncludeDirectories)
    
     
       Windows
       true
    
     
       cudart.lib;cuda.lib;freeglut.lib;glew32.lib
    
     
       $(CudaToolkitLibDir);$(ProjectDir)..\third\lib\$(Configuration);$(ProjectDir)../../base/__build/NvParticlesBase/$(Configuration);%(AdditionalLibraryDirectories)
       true
    
     
       $(ProjectDir)..\third\include;%(AdditionalIncludeDirectories)
       EASY_USE_GLUT;EASY_USE_PROFILER
       O3
    
  
   
     
       
      
       Level1
       Disabled
       WIN32;_CRT_SECURE_NO_WARNINGS;NOMINMAX;EASY_USE_GLUT;EASY_USE_PROFILER;_DEBUG;_LIB;%(PreprocessorDefinitions)
       $(ProjectDir)..\third\include;.;%(AdditionalIncludeDirectories)
    
     
       Windows
       true
    
     
       cudart.lib;cuda.lib;freeglut.lib;glew32.lib
    
     
       $(CudaToolkitLibDir);$(ProjectDir)..\third\lib\$(Configuration);$(ProjectDir)../../base/__build/NvParticlesBase/$(Configuration);%(AdditionalLibraryDirectories)
       true
    
     
       $(ProjectDir)..\third\include;%(AdditionalIncludeDirectories)
       true
       EASY_USE_GLUT;EASY_USE_PROFILER
       MDd
    
  
   
     
       
      
       Level1
       MaxSpeed
       WIN32;_CRT_SECURE_NO_WARNINGS;NOMINMAX;EASY_USE_GLUT;EASY_USE_PROFILER;_NDEBUG;_LIB;%(PreprocessorDefinitions)
       $(ProjectDir)..\third\include;.;%(AdditionalIncludeDirectories)
       MultiThreadedDLL
       Default
    
     
       Windows
       true
    
     
       cudart.lib;cuda.lib;freeglut.lib;glew32.lib
    
     
       $(CudaToolkitLibDir);$(ProjectDir)..\third\lib\$(Configuration);$(ProjectDir)../../base/__build/NvParticlesBase/$(Configuration);%(AdditionalLibraryDirectories)
       true
    
     
       $(ProjectDir)..\third\include;%(AdditionalIncludeDirectories)
       MD
       O3
       EASY_USE_GLUT;EASY_USE_PROFILER
    
  
   
   
     
  







nvparticles-public-016a08f98fd3/base/projects/base_msvc2010.vcxproj.user

 







nvparticles-public-016a08f98fd3/base/projects/common.mk

################################################################################
#
# Copyright 1993-2009 NVIDIA Corporation.  All rights reserved.
#
# NVIDIA Corporation and its licensors retain all intellectual property and 
# proprietary rights in and to this software and related documentation. 
# Any use, reproduction, disclosure, or distribution of this software 
# and related documentation without an express license agreement from
# NVIDIA Corporation is strictly prohibited.
#
# Please refer to the applicable NVIDIA end user license agreement (EULA) 
# associated with this source code for terms and conditions that govern 
# your use of this NVIDIA software.
#
################################################################################
#
# Common build script for CUDA source projects for Linux and Mac platforms
#
################################################################################

.SUFFIXES : .cu .cu_dbg.o .c_dbg.o .cpp_dbg.o .cu_rel.o .c_rel.o .cpp_rel.o .cubin .ptx

# Add new SM Versions here as devices with new Compute Capability are released
SM_VERSIONS   := sm_10 sm_11 sm_12 sm_13 sm_20

CUDA_INSTALL_PATH ?= /usr/local/cuda

ifdef cuda-install
	CUDA_INSTALL_PATH := $(cuda-install)
endif

# detect OS
OSUPPER = $(shell uname -s 2>/dev/null | tr [:lower:] [:upper:])
OSLOWER = $(shell uname -s 2>/dev/null | tr [:upper:] [:lower:])

# 'linux' is output for Linux system, 'darwin' for OS X
DARWIN = $(strip $(findstring DARWIN, $(OSUPPER)))
ifneq ($(DARWIN),)
   SNOWLEOPARD = $(strip $(findstring 10.6, $(shell egrep "<string>10\.6" /System/Library/CoreServices/SystemVersion.plist)))
endif

# detect 32-bit or 64-bit platform
HP_64 = $(shell uname -m | grep 64)
OSARCH= $(shell uname -m)

# Basic directory setup for SDK
# (override directories only if they are not already defined)
SRCDIR     ?= 
ROOTDIR    ?= ..
ROOTBINDIR ?= $(ROOTDIR)
#BINDIR     ?= $(ROOTBINDIR)/$(OSLOWER)
BINDIR     ?= $(ROOTBINDIR)
ROOTOBJDIR ?= $(ROOTDIR)/obj
LIBDIR     := $(ROOTDIR)
COMMONDIR  := $(ROOTDIR)/../C/common
SHAREDDIR  := $(ROOTDIR)/../shared/

# Compilers
NVCC       := $(CUDA_INSTALL_PATH)/bin/nvcc 
CXX        ?= g++
CC         ?= gcc
LINK       ?= $(CXX) -fPIC

# Includes
INCLUDES  += -I. -I$(CUDA_INSTALL_PATH)/include -I$(COMMONDIR)/inc -I$(SHAREDDIR)/inc

# Warning flags
CXXWARN_FLAGS := \
	-W -Wall \
	-Wimplicit \
	-Wswitch \
	-Wformat \
	-Wchar-subscripts \
	-Wparentheses \
	-Wmultichar \
	-Wtrigraphs \
	-Wpointer-arith \
	-Wcast-align \
	-Wreturn-type \
    -Wno-unused-parameter \
	-Wno-unused-function \
	$(SPACE)

CWARN_FLAGS := $(CXXWARN_FLAGS) \
	-Wstrict-prototypes \
	-Wmissing-prototypes \
	-Wmissing-declarations \
	-Wnested-externs \
	-Wmain \

# architecture flag for nvcc and gcc compilers build
CUBIN_ARCH_FLAG :=
CXX_ARCH_FLAGS  :=
NVCCFLAGS       :=
LIB_ARCH        := $(OSARCH)

# Determining the necessary Cross-Compilation Flags
# 32-bit OS, but we target 64-bit cross compilation
ifeq ($(x86_64),1) 
    NVCCFLAGS       += -m64 --compiler-options -fPIC
    LIB_ARCH         = x86_64
    CUDPPLIB_SUFFIX  = x86_64

    ifneq ($(DARWIN),)
         CXX_ARCH_FLAGS += -arch x86_64
    else
         CXX_ARCH_FLAGS += -m64
    endif
    CXX_ARCH_FLAGS += -fPIC
else 
# 64-bit OS, and we target 32-bit cross compilation
    ifeq ($(i386),1)
        NVCCFLAGS       += -m32
        LIB_ARCH         = i386
        CUDPPLIB_SUFFIX  = i386

        ifneq ($(DARWIN),)
             CXX_ARCH_FLAGS += -arch i386
        else
             CXX_ARCH_FLAGS += -m32
        endif
    else 
        ifeq "$(strip $(HP_64))" ""
             NVCCFLAGS      += -m32
             LIB_ARCH        = i386
             CUDPPLIB_SUFFIX = i386
             ifneq ($(DARWIN),)
                CXX_ARCH_FLAGS += -arch i386
             else
                CXX_ARCH_FLAGS += -m32
             endif
        else
             NVCCFLAGS      += -m64 --compiler-options -fPIC
             CUDPPLIB_SUFFIX = x86_64
             ifneq ($(DARWIN),)
                CXX_ARCH_FLAGS += -arch x86_64
             else
                CXX_ARCH_FLAGS += -m64
             endif
            CXX_ARCH_FLAGS += -fPIC
        endif
    endif
endif

# Compiler-specific flags
CXXFLAGS  := $(CXXWARN_FLAGS) $(CXX_ARCH_FLAGS)
CFLAGS    := $(CWARN_FLAGS) $(CXX_ARCH_FLAGS)
LINK      += $(CXX_ARCH_FLAGS)

# This option for Mac allows CUDA applications to work without requiring to set DYLD_LIBRARY_PATH
ifneq ($(DARWIN),)
   LINK += -Xlinker -rpath $(CUDA_INSTALL_PATH)/lib
endif

# Common flags
COMMONFLAGS += $(INCLUDES) -DUNIX

# Debug/release configuration
ifeq ($(dbg),1)
	COMMONFLAGS += -g
	NVCCFLAGS   += -D_DEBUG
	CXXFLAGS    += -D_DEBUG
	CFLAGS      += -D_DEBUG
	BINSUBDIR   := debug
	LIBSUFFIX   := D
else 
	COMMONFLAGS += -O2 
	BINSUBDIR   := release
	LIBSUFFIX   := 
	NVCCFLAGS   += --compiler-options -fno-strict-aliasing
	CXXFLAGS    += -fno-strict-aliasing
	CFLAGS      += -fno-strict-aliasing
endif

# architecture flag for cubin build
CUBIN_ARCH_FLAG :=

# OpenGL is used or not (if it is used, then it is necessary to include GLEW)
ifeq ($(USEGLLIB),1)
    ifneq ($(DARWIN),)
        OPENGLLIB := -L/System/Library/Frameworks/OpenGL.framework/Libraries 
        OPENGLLIB += -lGL -lGLU $(COMMONDIR)/lib/$(TARGET_NAME)/libGLEW.a
    else
# this case for linux platforms
	OPENGLLIB := -lGL -lGLU -lX11 -lXi -lXmu
# check if x86_64 flag has been set, otherwise, check HP_64 is i386/x86_64
        ifeq ($(x86_64),1) 
	       OPENGLLIB += -lGLEW_x86_64 -L/usr/X11R6/lib64
        else
             ifeq ($(i386),)
                 ifeq "$(strip $(HP_64))" ""
	             OPENGLLIB += -lGLEW -L/usr/X11R6/lib
                 else
	             OPENGLLIB += -lGLEW_x86_64 -L/usr/X11R6/lib64
                 endif
             endif
        endif
# check if i386 flag has been set, otehrwise check HP_64 is i386/x86_64
        ifeq ($(i386),1)
	       OPENGLLIB += -lGLEW -L/usr/X11R6/lib
        else
             ifeq ($(x86_64),)
                 ifeq "$(strip $(HP_64))" ""
	             OPENGLLIB += -lGLEW -L/usr/X11R6/lib
                 else
	             OPENGLLIB += -lGLEW_x86_64 -L/usr/X11R6/lib64
                 endif
             endif
        endif
    endif
endif

ifeq ($(USEGLUT),1)
    ifneq ($(DARWIN),)
	OPENGLLIB += -framework GLUT
    else
        ifeq ($(x86_64),1)
	     OPENGLLIB += -lglut -L/usr/lib64 
        endif
        ifeq ($(i386),1)
	     OPENGLLIB += -lglut -L/usr/lib 
        endif

        ifeq ($(x86_64),)
            ifeq ($(i386),)  
	        OPENGLLIB += -lglut
            endif
        endif
    endif
endif

ifeq ($(USECUDPP), 1)
    CUDPPLIB := -lcudpp_$(CUDPPLIB_SUFFIX)$(LIBSUFFIX)

    ifeq ($(emu), 1)
        CUDPPLIB := $(CUDPPLIB)_emu
    endif
endif


# Libs
ifneq ($(DARWIN),)
    LIB       := -L$(CUDA_INSTALL_PATH)/lib -L$(LIBDIR) -L$(COMMONDIR)/lib/$(OSLOWER) -L$(SHAREDDIR)/lib $(NVCUVIDLIB) 
else
  ifeq "$(strip $(HP_64))" ""
    ifeq ($(x86_64),1)
       LIB       := -L$(CUDA_INSTALL_PATH)/lib64 -L$(LIBDIR) -L$(COMMONDIR)/lib/$(OSLOWER) -L$(SHAREDDIR)/lib
    else
       LIB       := -L$(CUDA_INSTALL_PATH)/lib -L$(LIBDIR) -L$(COMMONDIR)/lib/$(OSLOWER) -L$(SHAREDDIR)/lib
    endif
  else
    ifeq ($(i386),1)
       LIB       := -L$(CUDA_INSTALL_PATH)/lib -L$(LIBDIR) -L$(COMMONDIR)/lib/$(OSLOWER) -L$(SHAREDDIR)/lib
    else
       LIB       := -L$(CUDA_INSTALL_PATH)/lib64 -L$(LIBDIR) -L$(COMMONDIR)/lib/$(OSLOWER) -L$(SHAREDDIR)/lib
    endif
  endif
endif

# If dynamically linking to CUDA and CUDART, we exclude the libraries from the LIB
ifeq ($(USECUDADYNLIB),1)
     LIB += ${OPENGLLIB} $(CUDPPLIB) ${LIB} -ldl -rdynamic 
else
# static linking, we will statically link against CUDA and CUDART
  ifeq ($(USEDRVAPI),1)
     LIB += -lcuda   ${OPENGLLIB} $(CUDPPLIB) ${LIB} 
  else
     ifeq ($(emu),1) 
         LIB += -lcudartemu
     else 
         LIB += -lcudart
     endif
     LIB += ${OPENGLLIB} $(CUDPPLIB) ${LIB}
  endif
endif

ifeq ($(USECUFFT),1)
  ifeq ($(emu),1)
    LIB += -lcufftemu
  else
    LIB += -lcufft
  endif
endif

ifeq ($(USECUBLAS),1)
  ifeq ($(emu),1)
    LIB += -lcublasemu
  else
    LIB += -lcublas
  endif
endif

# Lib/exe configuration
ifneq ($(STATIC_LIB),)
	TARGETDIR := $(LIBDIR)
	TARGET   := $(subst .a,_$(LIB_ARCH)$(LIBSUFFIX).a,$(LIBDIR)/$(STATIC_LIB))
	LINKLINE  = ar rucv $(TARGET) $(OBJS)
else
	ifneq ($(OMIT_CUTIL_LIB),1)
		LIB += -lcutil_$(LIB_ARCH)$(LIBSUFFIX) -lshrutil$(LIBSUFFIX)
	endif
	# Device emulation configuration
	ifeq ($(emu), 1)
		NVCCFLAGS   += -deviceemu
		CUDACCFLAGS += 
		BINSUBDIR   := emu$(BINSUBDIR)
		# consistency, makes developing easier
		CXXFLAGS		+= -D__DEVICE_EMULATION__
		CFLAGS			+= -D__DEVICE_EMULATION__
	endif
	#TARGETDIR := $(BINDIR)/$(BINSUBDIR)
	TARGETDIR := $(BINDIR)
	TARGET    := $(TARGETDIR)/$(EXECUTABLE)
	LINKLINE  = $(LINK) -o $(TARGET) $(OBJS) $(LIB) $(COMMONLIBS)
endif

# check if verbose 
ifeq ($(verbose), 1)
	VERBOSE :=
else
	VERBOSE := @
endif

################################################################################
# Check for input flags and set compiler flags appropriately
################################################################################
ifeq ($(fastmath), 1)
	NVCCFLAGS += -use_fast_math
endif

ifeq ($(keep), 1)
	NVCCFLAGS += -keep
	NVCC_KEEP_CLEAN := *.i* *.cubin *.cu.c *.cudafe* *.fatbin.c *.ptx
endif

ifdef maxregisters
	NVCCFLAGS += -maxrregcount $(maxregisters)
endif

# Add cudacc flags
NVCCFLAGS += $(CUDACCFLAGS)

# Add common flags
NVCCFLAGS += $(COMMONFLAGS)
CXXFLAGS  += $(COMMONFLAGS)
CFLAGS    += $(COMMONFLAGS)

ifeq ($(nvcc_warn_verbose),1)
	NVCCFLAGS += $(addprefix --compiler-options ,$(CXXWARN_FLAGS)) 
	NVCCFLAGS += --compiler-options -fno-strict-aliasing
endif

################################################################################
# Set up object files
################################################################################
OBJDIR := $(ROOTOBJDIR)/$(LIB_ARCH)/$(BINSUBDIR)
OBJS +=  $(patsubst %.cpp,$(OBJDIR)/%.cpp.o,$(notdir $(CCFILES)))
OBJS +=  $(patsubst %.c,$(OBJDIR)/%.c.o,$(notdir $(CFILES)))
OBJS +=  $(patsubst %.cu,$(OBJDIR)/%.cu.o,$(notdir $(CUFILES)))

################################################################################
# Set up cubin output files
################################################################################
CUBINDIR := $(SRCDIR)data
CUBINS +=  $(patsubst %.cu,$(CUBINDIR)/%.cubin,$(notdir $(CUBINFILES)))

################################################################################
# Set up PTX output files
################################################################################
PTXDIR := $(SRCDIR)data
PTXBINS +=  $(patsubst %.cu,$(PTXDIR)/%.ptx,$(notdir $(PTXFILES)))

################################################################################
# Rules
################################################################################
$(OBJDIR)/%.c.o : $(SRCDIR)%.c $(C_DEPS)
	$(VERBOSE)$(CC) $(CFLAGS) -o $@ -c $<

$(OBJDIR)/%.cpp.o : $(SRCDIR)%.cpp $(C_DEPS)
	$(VERBOSE)$(CXX) $(CXXFLAGS) -o $@ -c $<

$(OBJDIR)/%.cu.o : $(SRCDIR)%.cu $(CU_DEPS)
	$(VERBOSE)$(NVCC) $(NVCCFLAGS) $(SMVERSIONFLAGS) $(GENCODE_ARCH) -o $@ -c $<

$(CUBINDIR)/%.cubin : $(SRCDIR)%.cu cubindirectory
	$(VERBOSE)$(NVCC) $(CUBIN_ARCH_FLAG) $(NVCCFLAGS) $(SMVERSIONFLAGS) -o $@ -cubin $<

$(PTXDIR)/%.ptx : $(SRCDIR)%.cu ptxdirectory
	$(VERBOSE)$(NVCC) $(CUBIN_ARCH_FLAG) $(NVCCFLAGS) $(SMVERSIONFLAGS) -o $@ -ptx $<

#
# The following definition is a template that gets instantiated for each SM
# version (sm_10, sm_13, etc.) stored in SMVERSIONS.  It does 2 things:
# 1. It adds to OBJS a .cu_sm_XX.o for each .cu file it finds in CUFILES_sm_XX.
# 2. It generates a rule for building .cu_sm_XX.o files from the corresponding 
#    .cu file.
#
# The intended use for this is to allow Makefiles that use common.mk to compile
# files to different Compute Capability targets (aka SM arch version).  To do
# so, in the Makefile, list files for each SM arch separately, like so:
#
# CUFILES_sm_10 := mycudakernel_sm10.cu app.cu
# CUFILES_sm_12 := anothercudakernel_sm12.cu
#
define SMVERSION_template
OBJS += $(patsubst %.cu,$(OBJDIR)/%.cu_$(1).o,$(notdir $(CUFILES_$(1))))
$(OBJDIR)/%.cu_$(1).o : $(SRCDIR)%.cu $(CU_DEPS)
	$(VERBOSE)$(NVCC) -o $$@ -c $$< $(NVCCFLAGS) -arch $(1)
endef

# This line invokes the above template for each arch version stored in
# SM_VERSIONS.  The call funtion invokes the template, and the eval
# function interprets it as make commands.
$(foreach smver,$(SM_VERSIONS),$(eval $(call SMVERSION_template,$(smver))))

$(TARGET): makedirectories $(OBJS) $(CUBINS) $(PTXBINS) Makefile
	$(VERBOSE)$(LINKLINE)

cubindirectory:
	$(VERBOSE)mkdir -p $(CUBINDIR)

ptxdirectory:
	$(VERBOSE)mkdir -p $(PTXDIR)

makedirectories:
	$(VERBOSE)mkdir -p $(LIBDIR)
	$(VERBOSE)mkdir -p $(OBJDIR)
	$(VERBOSE)mkdir -p $(TARGETDIR)


tidy :
	$(VERBOSE)find . | egrep "#" | xargs rm -f
	$(VERBOSE)find . | egrep "\~" | xargs rm -f

clean : tidy
	$(VERBOSE)rm -f $(OBJS)
	$(VERBOSE)rm -f $(CUBINS)
	$(VERBOSE)rm -f $(PTXBINS)
	$(VERBOSE)rm -f $(TARGET)
	$(VERBOSE)rm -f $(NVCC_KEEP_CLEAN)
	$(VERBOSE)rm -rf $(ROOTBINDIR)

clobber : clean
	$(VERBOSE)rm -rf $(ROOTOBJDIR)







nvparticles-public-016a08f98fd3/base/projects/Makefile

PROJECT_NAME := NvParticlesBase
TARGET_NAME := linux64_gcc4.1

CCFILES := \
		CuBuffer.cpp \
        CuBufferVbo.cpp \
		std_utils.cpp \
		cuda_utils.cpp \
        gl_utils.cpp \
        GlutApp.cpp \
        Profiler.cpp \
        CudaScheduler.cpp \
        FrameBufferObject.cpp \
        GLSLProgram.cpp \
        renderbuffer.cpp

CUFILES := \
		radixsort.cu

COMMONFLAGS := -DEASY_USE_PROFILER -DEASY_USE_GLUT

INCLUDES := -I../../base/src \
            -I../../base/third/include \

SRCDIR := ../src/

ROOTDIR := ../__build/$(PROJECT_NAME)/$(TARGET_NAME)

STATIC_LIB := lib$(PROJECT_NAME).a

include common.mk








nvparticles-public-016a08f98fd3/base/src/CuBuffer.cpp


nvparticles-public-016a08f98fd3/base/src/CuBuffer.cpp

/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "gl_utils.h"


#include "CuBuffer.h"


#include "cuda_utils.h"


#include <sstream>


#include <cuda_gl_interop.h>





namespace Easy


{


namespace Cu


{





const int Buffer::MAX_PAGES = 3;


int Buffer::debugging = 0;





///------------------------------------------------------------------------------------------


/// options


///------------------------------------------------------------------------------------------


const Buffer::CopyOptions Buffer::DefaultCopyOptions;


const Buffer::MapOptions Buffer::DefaultMapOptions;


const Buffer::ClearOptions Buffer::DefaultClearOptions;





//------------------------------------------------------------------------------------------


Buffer::ClearOptions::ClearOptions()


{


    SetStream(-1);


}


//------------------------------------------------------------------------------------------


Buffer::ClearOptions& Buffer::ClearOptions::SetStream(long v)


{


    cuStream = v;


    return *this;


}


//------------------------------------------------------------------------------------------


std::ostream& operator<<(std::ostream& s, const Buffer::ClearOptions& v)


{


    s << "stream:" << v.cuStream << " ";


    return s;


}


//------------------------------------------------------------------------------------------


Buffer::CopyOptions::CopyOptions()


{


    SetStream(-1);


}


//------------------------------------------------------------------------------------------


Buffer::CopyOptions& Buffer::CopyOptions::SetStream(long v)


{


    cuStream = v;


    return *this;


}


//------------------------------------------------------------------------------------------


std::ostream& operator<<(std::ostream& s, const Buffer::CopyOptions& v)


{


    s << "stream:" << v.cuStream << " ";


    return s;


}


//------------------------------------------------------------------------------------------


Buffer::MapOptions::MapOptions()


{


    SetStream(-1);


    SetAccess(MAP_ACCESS_READ_WRITE);


}


//------------------------------------------------------------------------------------------


Buffer::MapOptions& Buffer::MapOptions::SetAccess(int v)


{


    access = v;


    return *this;


}


//------------------------------------------------------------------------------------------


Buffer::MapOptions& Buffer::MapOptions::SetStream(long v)


{


    cuStream = v;


    return *this;


}


//------------------------------------------------------------------------------------------


std::ostream& operator<<(std::ostream& s, const Buffer::MapOptions& v)


{


    s << "stream:" << v.cuStream << " ";


    s << "access:" << v.access << " ";


    return s;


}


///------------------------------------------------------------------------------------------


///


///------------------------------------------------------------------------------------------





const char* Buffer::typeNames[] = {"NONE", "HOST","VBO","CUDA"};


//------------------------------------------------------------------------------------------


void Buffer::Init()


{


    data.mapped_from = 0; // are we mapped from other memory


    data.pinned = false;


    data.size = 0;


    data.buffer = 0;


    data.vboId = 0;


    data.vboTarget = 0;


    data.vboUsage = 0;


    data.graphicsResource = 0;


    owner = false;


    data.isExternal = false;


    memset(name, 0, 64);


}


//------------------------------------------------------------------------------------------


Buffer::Buffer(const Buffer &s)


    : owner(s.owner), data(s.release())


{


}


//------------------------------------------------------------------------------------------


Buffer::BufferData Buffer::release() const


{


    //owner = false;


    return data;


}


//------------------------------------------------------------------------------------------


bool Buffer::BufferData::operator==(const Buffer::BufferData& s) const


{


    if (size != s.size || buffer != s.buffer || vboId != s.vboId)


        return false;


    return true;


}


//------------------------------------------------------------------------------------------


Buffer& Buffer::operator=(const Buffer &s)


{


    if (&s != this)


    {


        if (!(data == s.data))


        {


            Free();


            //owner = s.owner;


        }


        else if (s.owner)


        {


            //owner = true;


        }


        data = s.release();


    }


    return *this;


}


//------------------------------------------------------------------------------------------


Buffer::Buffer(MemType _type, size_t _size, void* _buffer, bool _owner)


{


    Init();


    data.type = _type;





    if (_buffer)


    {


        assert(_size > 0);


        data.buffer = _buffer;


        data.size = _size;


        owner = _owner;


    }


    else if (_size > 0)


        Allocate(data.type, _size);


}


//------------------------------------------------------------------------------------------


Buffer::~Buffer()


{


    Unmap();


    Free();


}


//------------------------------------------------------------------------------------------


unsigned int Buffer::Vbo() const


{


    if(data.type == VBO)


        return data.vboId;


    return 0;


}


//------------------------------------------------------------------------------------------


void* Buffer::Data() const


{


    if(data.type != VBO)


        return data.buffer;


    return 0;


}


//------------------------------------------------------------------------------------------


bool Buffer::Clear(int v, const ClearOptions& options)


{


    if (data.size == 0)


        return false;





    switch (data.type)


    {


    case HOST:


        memset(data.buffer,v,data.size);


        break;


    case CUDA:


        if(options.cuStream != -1)


            NVPARTICLES_CUDA_SAFE_CALL(::cudaMemsetAsync(data.buffer, v, data.size, (cudaStream_t)options.cuStream));


        else


            NVPARTICLES_CUDA_SAFE_CALL(::cudaMemset(data.buffer, v, data.size));


        break;


    case VBO:


    {


        Buffer d_buf(CUDA);


        CreateMapFromVBOTo(d_buf, MapOptions().SetStream(options.cuStream));


        d_buf.Clear(v, options);


        DeleteMapFromVBOTo(d_buf);


    }


    break;


    default:


        return false;


        break;


    }


    return true;


}


//------------------------------------------------------------------------------------------


bool Buffer::Dump(const char *title, size_t maxCount, size_t step) const


{


    if (title)


        fprintf(stderr,"%s\n",title);





    if(maxCount == size_t(-1))


        maxCount = Size();





    if (data.type == HOST)


    {


        std::cerr << *this << std::endl;


        //printf("Buffer( %s, %d, %p, %s):\n", typeNames[data.type], data.size, data.buffer, ((owner)?"owner":"ref"));





        //fprintf(stderr,"[%d] %s\n",data.size, ((owner)?"owner":"ref"));





        int cursorX = 0;


        int cursorY = 0;


        size_t i;


        int lastLineCount;


        for (i=0; i<maxCount; i+=step)


        {


            if (i!=0 && (i&31) == 0)


            {


                // print in ascii mode


                lastLineCount = cursorX;


                for (; cursorX < 32; ++cursorX)


                    fprintf(stderr,"   ");


                fprintf(stderr, "| ");


                for (cursorX = 0; cursorX < lastLineCount; ++cursorX)


                {


                    char c = ((char *)data.buffer)[cursorY*32+cursorX];//(i-1)-lastLineCount+cursorX]


                    if(c < 48)


                        c = '.';


                    fprintf(stderr,"%c",c);


                }





                fprintf(stderr,"\n");


                cursorX = 0;


                cursorY++;


            }


            fprintf(stderr,"%02x ",((unsigned char *)data.buffer)[i]);


            cursorX++;


        }


        lastLineCount = cursorX;


        //CT(lastLineCount);





        for (; cursorX < 32; ++cursorX)


            fprintf(stderr,"   ");


        fprintf(stderr, "| ");


        for (cursorX = 0; cursorX < lastLineCount; ++cursorX)


        {


            char c = ((char *)data.buffer)[cursorY*32+cursorX];//(i-1)-lastLineCount+cursorX]


            if(c < 48)


                c = '.';


            fprintf(stderr,"%c",c);


        }


        fprintf(stderr,"\n");


        return true;


    }


    else


    {


        //MemoryMapper<char> h_buf(HOST, *this);


        Buffer h_buf(HOST, size_t(maxCount));


        h_buf.Copy(*this);


        return h_buf.Dump(title, size_t(maxCount));


    }


    return false;


}





//------------------------------------------------------------------------------------------


bool Buffer::Allocate(MemType t, size_t bytes, int flags, const char* _name)


{


    bool rc= false;


    switch (t)


    {


    case HOST:


        rc = AllocateHost(bytes, flags);


        break;


    case CUDA:


        rc = AllocateCUDA(bytes);


        break;


    case VBO:


        rc = AllocateVBO(bytes, flags, 0, name);


        break;


    default:


        return false;


    }





    if(_name)


        strncpy(name, _name, 64);





    if(rc)


    {


        if(debugging)


            std::cerr << "Buffer -- Allocated: " << *this << std::endl;


    }


    return rc;


}





//------------------------------------------------------------------------------------------


bool Buffer::Free()


{


    if (data.mapped_from)


        return false;





    if (!owner)


    {


        Init();


        return true;


    }





    if(debugging)


        std::cerr << "Buffer --   Freeing: " << *this << std::endl;





    switch (data.type)


    {


    case HOST:


        FreeHost();


        break;


    case CUDA:


        FreeDevice();


        break;


    case VBO:


        FreeVBO();


        break;


    default:


        return false;


    }





    Init();


    return true;


}





//------------------------------------------------------------------------------------------


size_t Buffer::Copy(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options)


{


    //assert(data.size);





    if (count == (size_t)-1)


        count = std::min(data.size, source.data.size);





    if(count == 0)


        return 0;





    if(source.data == data)


        return 0; // no need to copy!





    if ((d_offset+count) > data.size)


    {


        std::cerr << *this << (Stringf(" Outside of Dest Buffer range (size: %d, n: %d, d_offset: %d)", data.size, count, d_offset)) << std::endl;


        ///??? if(count < count-d_offset)


        count = count-d_offset;


    }





    if ((s_offset+count) > source.data.size)


    {


        std::cerr << *this << (Stringf(" Outside of Source Buffer range (size: %d, n: %d, s_offset: %d)", source.data.size, count, s_offset)) << std::endl;


        ///??? if(count < count-s_offset)


        count = count-s_offset;


    }





    if(debugging)


        printf("Buffer --   Copying: %s to %s (count=%d)\n", source.ShortName().c_str(), ShortName().c_str(), int(count));





    switch (data.type)


    {


    case HOST:


        if(!CopyToHostFrom(source,d_offset,s_offset,count,options))


            return -1;


        break;


    case CUDA:


        if(!CopyToDeviceFrom(source,d_offset,s_offset,count,options))


            return -1;


        break;


    case VBO:


        if(!CopyToVBOFrom(source,d_offset,s_offset,count,options))


            return -1;


        break;


    default:


        return -1;


    }


    return count;


}





//------------------------------------------------------------------------------------------


std::string Buffer::ShortName() const


{


    std::stringstream ss(std::stringstream::out);


    if(name[0])


        ss << name << ": ";


    ss << typeNames[data.type] << '[';


    if(Vbo())


        ss << data.vboId;


    else


        ss << data.buffer;


    ss << "]";


    return ss.str();


}





//------------------------------------------------------------------------------------------


bool Buffer::CopyToHostFrom(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options)


{


    if(source.data.buffer == data.buffer)


        return false;





    if(debugging > 1)


    {


        std::cerr << "CopyToHostFrom: To: " << *this << std::endl;


        std::cerr << "From: " << source << std::endl;


        std::cerr << d_offset << ", " << s_offset << ", " << count << ", " << options << std::endl;


    }





    // what are we copying from?


    switch (source.data.type)


    {


    case HOST:


        memcpy((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count);


        return true;





    case CUDA:


        if(options.cuStream != -1)


            NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpyAsync((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count, cudaMemcpyDeviceToHost, (cudaStream_t)options.cuStream));


        else


            NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpy((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count, cudaMemcpyDeviceToHost));


        return true;





    case VBO:


    {


        glBindBuffer(source.data.vboTarget, source.data.vboId);


        void *ptr = glMapBuffer(source.data.vboTarget, GL_READ_ONLY);


        if (ptr)


        {


            memcpy((char *)data.buffer+d_offset, (char *)ptr+s_offset, count);


            glUnmapBuffer(source.data.vboTarget);


        }


        return true;


    }


    default:


        return false;


    }


    return false;


}





//------------------------------------------------------------------------------------------


bool Buffer::CopyToDeviceFrom(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options)


{


    if(source.data.buffer == data.buffer)


        return false;





    // what are we copying from?


    switch (source.data.type)


    {


    case CUDA:


        if(options.cuStream != -1)


            NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpyAsync((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count, cudaMemcpyDeviceToDevice, (cudaStream_t)options.cuStream));


        else


            NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpy((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count, cudaMemcpyDeviceToDevice));


        return true;





    case HOST:


        if(options.cuStream != -1)


            NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpyAsync((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count, cudaMemcpyHostToDevice, (cudaStream_t)options.cuStream));


        else


            NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpy((char *)data.buffer+d_offset, (char *)source.data.buffer+s_offset, count, cudaMemcpyHostToDevice));


        return true;





    case VBO:


        {


            Cu::Buffer mapBuf(CUDA);


            mapBuf.Map(source);


            CopyToDeviceFrom(mapBuf, d_offset, s_offset, count, options);


        }


        break;





    default:


        return false;


    }


    return false;


}





//------------------------------------------------------------------------------------------


bool Buffer::AllocateHost(size_t s, int flags)


{


    // don't reallocate if we don't need to


    //if (owner && size == s)


    //  return;





    assert(!data.mapped_from);


    assert(s > 0);


    Free();





    if (flags&HOST_PINNED)


    {


        int device;


        cudaDeviceProp prop;


        cudaGetDevice(&device);


        cudaGetDeviceProperties(&prop, device);


        assert(prop.canMapHostMemory);





        int cuflags = 0;


        if (flags&HOST_WRITE_COMBINED)


            cuflags |= cudaHostAllocWriteCombined;


        cuflags |= cudaHostAllocPortable;





        if (flags&HOST_MAPPABLE)


        {


            //NVPARTICLES_CUDA_SAFE_CALL(cudaSetDeviceFlags(cudaDeviceMapHost));


            cuflags |= cudaHostAllocMapped;


        }





        if (flags&HOST_PORTABLE)


        {


            cuflags |= cudaHostAllocPortable;


        }





        NVPARTICLES_CUDA_SAFE_CALL(cudaHostAlloc(&data.buffer, s, cuflags));


        if (data.buffer)


        {


            data.type = HOST;


            data.pinned = true;


            data.size = s;


            owner = true;


            //STDERR5(type, buffer, size, pinned, flags);


            return true;


        }


    }


    else


    {


#if defined(_WIN32)


        data.buffer = _aligned_malloc(s, 4096);


#else


        assert(posix_memalign(&data.buffer, 4096, s) == 0);


#endif


        if (data.buffer)


        {


            data.type = HOST;


            data.size = s;


            owner = true;


            return true;


        }


    }





    return false;


}


//------------------------------------------------------------------------------------------


void Buffer::FreeHost()


{


    if (data.buffer)


    {


        if (data.pinned)


        {


            NVPARTICLES_CUDA_SAFE_CALL(cudaFreeHost(data.buffer));


        }


        else


        {


#if defined(_WIN32)


            _aligned_free(data.buffer);


#else


            free(data.buffer);


#endif


        }


    }


}


//------------------------------------------------------------------------------------------


bool Buffer::AllocateCUDA(size_t s)


{


    assert(!data.mapped_from);


    assert(data.type == CUDA || data.type == NONE);


    assert(s > 0);


    if (data.size == s)


        return true;


    Free();


    NVPARTICLES_CUDA_SAFE_CALL(cudaMalloc(&data.buffer, s));


    if (data.buffer)


    {


        data.type = CUDA;


        data.size = s;


        owner = true;


        return true;


    }


    return false;


}


//------------------------------------------------------------------------------------------


void Buffer::FreeDevice()


{


    if (data.buffer)


    {


        if(!NVPARTICLES_CUDA_SAFE_CALL(cudaFree(data.buffer)))


            STDERR(*this);


        data.buffer = 0;


    }


}


//------------------------------------------------------------------------------------------


bool Buffer::CreateMapFromDeviceTo(Buffer &d, const MapOptions& /*options*/) const


{


    if (d.data.type == CUDA)


    {


        d = *this;


        d.data.mapped_from = (Buffer*)this;


        // restore ownership!


        // d.owner = owner;


        // owner = false;


        return true;


    }


    else if(d.data.type == VBO)


    {


        //if(debugging)


            printf("Buffer --   ERROR -- Unable to map from CUDA memory to VBO. Try other way around!\n");


        return false;


    }


    else if(d.data.type == HOST)


    {


        if(debugging)


            printf("Buffer -- WARNING -- Unable to map from CUDA memory to HOST. Copying instead!\n");


        d.AllocateHost(Size(), 0);


        d.CopyToHostFrom(*this,0,0,Size(),DefaultCopyOptions);


        d.data.mapped_from = (Buffer*)this;


        return true;


    }


    return false;


}





//------------------------------------------------------------------------------------------


bool Buffer::CreateMapFromHostTo(Buffer &d, const MapOptions& /*options*/) const


{


    if (d.data.type == CUDA)


    {


        unsigned int flags = 0;


        cudaError_t err = cudaHostGetDevicePointer(&d.data.buffer, data.buffer, flags);


        if (err != cudaSuccess)


        {


            printf("Buffer -- WARNING -- Unable to map memory. Pinning it and retrying...\n");


            err = cudaHostRegister(data.buffer, data.size, cudaHostRegisterPortable );


            if (err != cudaSuccess)


            {


                printf("Buffer --   ERROR -- Unable to pin memory!\n");


                return false;


            }


            else


            {


                err = cudaHostGetDevicePointer(&d.data.buffer, data.buffer, flags);


                if (err != cudaSuccess)


                {


                    printf("Buffer --   ERROR -- Unable to map memory!\n");


                    return false;


                }


            }


        }





        d.data.mapped_from = (Buffer*)this;


        d.data.size = data.size;


        d.owner = true;


        //if(debugging)


        //    printf("Buffer --   Mapping HOST[%p]  to  CUDA[%d]\n", d.data.buffer, d.data.size);





        return true;


    }


    else


    {


        d = *this;


        return true;


    }


    return false;


}





//------------------------------------------------------------------------------------------


void Buffer::DeleteMapFromHostTo(Buffer &d)


{


    //const Buffer* mapSrc = d.data.mapped_from;


    if (d.data.type == CUDA)


    {


        // nothing to do.


    }


    d.Init();


}





//------------------------------------------------------------------------------------------


void Buffer::DeleteMapFromCudaTo(Buffer &d)


{


    Buffer* mapSrc = d.data.mapped_from;


    if (d.data.type == HOST)


    {


        if(d.data.mapOptions.access != MAP_ACCESS_READ_ONLY)


        {


            /// TO-DO: only if data written to it!


            mapSrc->Copy(d);


        }


        d.FreeHost();


    }


    d.Init();


}





//------------------------------------------------------------------------------------------


Buffer &Buffer::Map(const Buffer &s, const MapOptions& options)


{


    // assert we are not mapped from somewhere


    assert(!data.mapped_from);


    // assert we are unallocated


    assert(data.size == 0);


    // assert the source is not mapped to somewhere else


    ///assert(!s.data.mapped_to);





    //Buffer *this_ptr = this;


    bool rc = false;


    switch (s.data.type)


    {


    case HOST:


        rc = s.CreateMapFromHostTo(*this,options);


        break;


    case CUDA:


        rc = s.CreateMapFromDeviceTo(*this,options);


        break;


    case VBO:


        rc = s.CreateMapFromVBOTo(*this,options);


        break;


    default:


        break;


    }





    if(debugging)


    {


        if(rc)


            printf("Buffer --   Mapping: %s to %s\n", s.ShortName().c_str(), ShortName().c_str());


        else


            printf("Buffer --   Failed to map: %s to %s\n", s.ShortName().c_str(), ShortName().c_str());


    }





    return (*this);


}





//------------------------------------------------------------------------------------------


bool Buffer::Unmap()


{


    if (!data.mapped_from)


        return false;





    //STDERR(mapped_from);





    if(debugging)


        std::cerr << "Buffer -- Unmapping: " << data.mapped_from->ShortName() << std::endl;





    if (owner)


    {


        switch (data.mapped_from->data.type)


        {


        case HOST:


            DeleteMapFromHostTo(*this);


            break;


        case CUDA:


            DeleteMapFromCudaTo(*this);


            break;


        case VBO:


            DeleteMapFromVBOTo(*this);


            break;





    default:


        return false;


        }


    }





    data.buffer = 0;


    data.mapped_from = 0;


    data.size = 0;


    owner = false;


    return true;


}





//------------------------------------------------------------------------------------------


std::ostream& operator<<(std::ostream& s, const Buffer& v)


{


    if(v.Name()[0])


        s << v.Name() << ": ";





    s << Buffer::typeNames[v.data.type] << "[";


    if(v.Vbo())


    {


        s << v.data.vboId;


    }


    else


    {


        s << v.data.buffer;





        if(v.data.pinned)


            s << ", pinned";


    }


    s << "] ";





    s << "x" << v.data.size;





    s << " (";


    s << ((v.owner)?"owned":"");


    s << ((v.data.mapped_from)?",mapped":"");


    s << ")";





    return s;


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/base/src/CuBuffer.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef EASY_CUBUFFER_H_INCLUDED
#define EASY_CUBUFFER_H_INCLUDED

#include "std_utils.h"
#include <ostream>

namespace Easy
{
namespace Cu
{

template<class T>
class BufferMapper;

class Buffer
{
public:
    static int debugging;
    static const int MAX_PAGES;
    enum MemType {NONE, HOST, VBO, CUDA};
    char name[64];
protected:
    mutable bool owner;

public:

    static const char* typeNames[];

    class CopyOptions
    {
    public:
        CopyOptions();
        CopyOptions& SetStream(long v);
        friend std::ostream &operator<< (std::ostream &out, const CopyOptions &v);
    private:
        long cuStream;
        friend class Buffer;
    };

    enum {MAP_ACCESS_READ_WRITE=0, MAP_ACCESS_READ_ONLY=1, MAP_ACCESS_WRITE_ONLY=2};

    class MapOptions
    {
    public:
        MapOptions();
        MapOptions& SetAccess(int v);
        MapOptions& SetStream(long v);
        friend std::ostream &operator<< (std::ostream &out, const MapOptions &v);
    private:
        int access;
        long cuStream;
        friend class Buffer;
    };

    class ClearOptions
    {
    public:
        ClearOptions();
        ClearOptions& SetStream(long v);
        friend std::ostream &operator<< (std::ostream &out, const ClearOptions &v);
    private:
        long cuStream;
        friend class Buffer;
    };

    static const CopyOptions DefaultCopyOptions;
    static const MapOptions DefaultMapOptions;
    static const ClearOptions DefaultClearOptions;

protected:

    class BufferData
    {
    public:
        MemType type;
        bool pinned;
        Buffer *mapped_from;//, *mapped_to;
        MapOptions mapOptions;
        union
        {
            unsigned int vboId;
            void *buffer;
        };
        unsigned int vboTarget; // (GLenum) GL_ARRAY_BUFFER, GL_PIXEL_PACK_BUFFER, etc.
        unsigned int vboUsage;  // (GLenum) GL_STREAM_DRAW, GL_STATIC_READ, etc.
        mutable void *graphicsResource;
        size_t size;
        bool isExternal;

        bool operator==(const BufferData& s) const;

    } data;

public:

    Buffer(const Buffer &s);
    Buffer(MemType type=NONE, size_t size=0, void *buf=0, bool owner=false);
    ~Buffer();

    Buffer &operator=(const Buffer &);
    //Buffer &operator=(Buffer &);

    BufferData release() const;

    Buffer &Map(const Buffer &source, const MapOptions& options=DefaultMapOptions);
    bool Unmap();

    size_t Size() const
    {
        return data.size;
    }

    enum MemType Type() const
    {
        return data.type;
    }

    const char* Name() const
    {
        return name;
    }

    std::string ShortName() const;

    void *Data() const;
    unsigned int Vbo() const;

    bool IsMapTarget()
    {
        return (data.mapped_from!=0);
    }

    bool Allocate(MemType type, size_t size, int flags=0, const char* _name=0);
    bool Free();
    size_t Copy(const Buffer &source, size_t d_offset=0, size_t s_offset=0, size_t count=size_t(-1), const CopyOptions& options=DefaultCopyOptions);
    bool Clear(int v=0, const ClearOptions& options=DefaultClearOptions);
    bool Dump(const char* title=0, size_t n=size_t(-1), size_t step=1) const;

    template<class T> inline bool DumpAs(const char* title=0, size_t count=size_t(-1), size_t step=1) const
    {
        if (data.type == HOST)
        {
            if (title)
                std::cerr << title << std::endl;
            std::cerr << *this << std::endl;
            if(count == size_t(-1))
                count = data.size/sizeof(T);
            else if(count > data.size/sizeof(T))
                count = data.size/sizeof(T);
			if(step == 0)
				step = 1;
            for (size_t i=0; i<count; i+=step)
                std::cerr << i << ". " << ((T*)Data())[i] << std::endl;
            return true;
        }
        else
        {
            Buffer h_mem(HOST, Size());
            h_mem.Copy(*this);
            return h_mem.DumpAs<T>(title, count, step);
        }
    }

    bool Valid() const
    {
        return (data.size > 0);
    }

    enum AllocHostFlags {HOST_PINNED=0x01, HOST_MAPPABLE=0x02, HOST_WRITE_COMBINED=0x04, HOST_PORTABLE=0x08};

    friend std::ostream &operator<< (std::ostream &out, const Buffer &v);

protected:
    void Init();

    bool AllocateHost(size_t size, int flags=0);
    void FreeHost();
    bool CreateMapFromHostTo(Buffer &d, const MapOptions& options) const;
    static void DeleteMapFromHostTo(Buffer &d);
    bool CopyToHostFrom(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options);

    bool AllocateCUDA(size_t size);
    void FreeDevice();
    bool CreateMapFromDeviceTo(Buffer &d, const MapOptions& options) const;
    static void DeleteMapFromCudaTo(Buffer &d);
    bool CopyToDeviceFrom(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options);

    bool AllocateVBO(size_t size, unsigned int target, unsigned int vboId=0, const char* _name=0);
    void FreeVBO();
    bool CreateMapFromVBOTo(Buffer &d, const MapOptions& options) const;
    static void DeleteMapFromVBOTo(Buffer &d);
    bool CopyToVBOFrom(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options);


    template<class T>
    friend class BufferMapper;
};

template<class T>
class BufferMapper
{
public:
    class Buffer internal;
    bool valid;

    BufferMapper(Buffer::MemType type)
        :
        valid(false),
        internal(type)
    {
    }

    BufferMapper(Buffer::MemType type, Buffer &s, const Buffer::MapOptions& options=Buffer::DefaultMapOptions)
        :
        internal(type)
    {
        internal.Map(s, options);
        valid = (internal.Size() > 0);
    }

    ~BufferMapper()
    {
        /*if(valid)
        {
            if(!internal.IsMapTarget())
            {
                // we didn't map so instead we must transfer the data
                mem.Copy(internal);
            }
        }*/
    }

    inline bool Map(const Buffer &s, const Buffer::MapOptions& options=Buffer::DefaultMapOptions)
    {
        internal.Map(s, options);
        valid = (internal.Size() > 0);
        return valid;
    }

    inline bool Unmap()
    {
        bool rc = internal.Unmap();
        internal.data.size = 0;
        valid = false;
        return rc;
    }

    inline bool Valid() const
    {
        return valid;
    }

    inline operator T*() const;

    inline T* Pointer() const;

    const Buffer& operator*() const;
    const Buffer* operator->() const;

    bool Dump(const char* title=NULL, int count=-1) const;

    friend std::ostream &operator<< (std::ostream &s, const BufferMapper &v)
    {
        if(v.valid)
            s << "BufferMapper: " << v.internal;
        else
            s << "BufferMapper: invalid";
        return s;
    }
};

//----------------------------------------------------------------------------------------------
template<class T>
inline T* BufferMapper<T>::Pointer() const
{
    if(valid)
        return (T *)internal.Data();
    return NULL;
}

//----------------------------------------------------------------------------------------------
template<class T>
inline BufferMapper<T>::operator T*() const
{
    return Pointer();
}

//----------------------------------------------------------------------------------------------
template<class T>
inline const Buffer& BufferMapper<T>::operator*() const
{
    return internal;
}

//----------------------------------------------------------------------------------------------
template<class T>
inline const Buffer* BufferMapper<T>::operator->() const
{
    return &internal;
}

//----------------------------------------------------------------------------------------------
template<class T>
bool BufferMapper<T>::Dump(const char* title, int count) const
{
    return internal.DumpAs<T>(title, count);
}

//------------------------------------------------------------------------------------------
}
}

#endif // CUBUFFER_H_INCLUDED
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nvparticles-public-016a08f98fd3/base/src/CuBufferVbo.cpp

/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "CuBuffer.h"


#include "gl_utils.h"


#include "cuda_utils.h"


#include <cuda_gl_interop.h>








#define USE_CUDA3 1





namespace Easy


{


namespace Cu


{


//------------------------------------------------------------------------------------------


bool Buffer::AllocateVBO(size_t s, unsigned int target, unsigned int vboId, const char* _name)


{


    // don't reallocate if we don't need to


    //if (owner && size == s)


    //  return;





    assert(!data.mapped_from);


    if (data.size == s)


        return true;


    Free();





    assert(target);


    data.vboTarget = target;





    if(!vboId)


    {


        data.isExternal = false;


        glGenBuffers(1, &data.vboId);





        glBindBuffer(data.vboTarget, data.vboId);


        glBufferData(data.vboTarget, s, 0, GL_DYNAMIC_DRAW);


        glBindBuffer(data.vboTarget, 0);


    }


    else


    {


        data.isExternal = true;


        // we are using a pre-created vbo (this must be in a shareable context!)


        data.vboId = vboId;


    }





#if USE_CUDA3 // > cuda3.0


    unsigned int flags = cudaGraphicsRegisterFlagsNone;//cudaGraphicsMapFlagsWriteDiscard;


    cudaGraphicsResource* graphicsResource = (cudaGraphicsResource*)data.graphicsResource;


    if(! NVPARTICLES_CUDA_SAFE_CALL(cudaGraphicsGLRegisterBuffer(&graphicsResource, data.vboId, flags)) )


    {


        printf("Buffer -- Failed to register BufferObject[%d] (%ul) with CUDA\n", data.vboId, (int)s);


        if(!data.isExternal)


            glDeleteBuffers(1, &data.vboId);


        data.vboId = 0;


        return false;


    }


    data.graphicsResource = (void*)graphicsResource;


#else


    if(! NVPARTICLES_CUDA_SAFE_CALL(cudaGLRegisterBufferObject(data.vboId)))


    {


        printf("Buffer -- Failed to register BufferObject[%d] (%ul) with CUDA\n", data.vboId, (int)s);


        if(!data.isExternal)


            glDeleteBuffers(1, &data.vboId);


        data.vboId = 0;


        return false;


    }


    //NVPARTICLES_CUDA_SAFE_CALL(cudaGLSetBufferObjectMapFlags(data.vboId, cudaGLMapFlagsWriteDiscard));    // CUDA writes, GL consumes


#endif


    data.type = VBO;


    data.size = s;


    owner = true;





    if(_name)


        strncpy(name, _name, 64);





    return true;


}


//------------------------------------------------------------------------------------------


void Buffer::FreeVBO()


{


    if (data.vboId)


    {


#if USE_CUDA3 // > cuda3.0


        NVPARTICLES_CUDA_SAFE_CALL(cudaGraphicsUnregisterResource((cudaGraphicsResource*)data.graphicsResource));


#else


        NVPARTICLES_CUDA_SAFE_CALL(cudaGLUnregisterBufferObject(data.vboId));


#endif


        if(!data.isExternal)


            glDeleteBuffers(1, &data.vboId);





        assert(glCheckErrors());


        data.vboId = 0;


    }


}


//------------------------------------------------------------------------------------------


bool Buffer::CreateMapFromVBOTo(Buffer &d, const MapOptions& options) const


{


    if (d.data.type == HOST)


    {


        glBindBufferARB(data.vboTarget, data.vboId);





        int glAccess = GL_READ_WRITE;


        if(options.access==MAP_ACCESS_READ_ONLY)


            glAccess = GL_READ_ONLY;


        else if(options.access==MAP_ACCESS_WRITE_ONLY)


            glAccess = GL_WRITE_ONLY;





        d.data.buffer = glMapBuffer(data.vboTarget, glAccess);


        glBindBufferARB(data.vboTarget, 0);


        assert(glCheckErrors());





        if (d.data.buffer)


        {


            ///data.mapped_to = &d;


            d.data.mapped_from = (Buffer*)this;


            d.data.size = data.size;


            d.owner = true;


            //if(debugging)


            //    printf("Buffer --   Mapping VBO[%d]  to  HOST[%p]\n", data.vboId, d.data.buffer);





            d.data.mapOptions = options;


            return true;


        }


    }


    else if (d.data.type == CUDA)


    {


        cudaStream_t stream = (cudaStream_t)options.cuStream;


        if(options.cuStream == -1)


            stream = (cudaStream_t)0;





#if USE_CUDA3 // > cuda3.0


        cudaGraphicsResource* graphicsResource = (cudaGraphicsResource*)(data.graphicsResource);


        NVPARTICLES_CUDA_SAFE_CALL(cudaGraphicsMapResources(1, &graphicsResource, stream));


        data.graphicsResource = (void*)graphicsResource;


        NVPARTICLES_CUDA_SAFE_CALL(cudaGraphicsResourceGetMappedPointer((void**)&d.data.buffer, (size_t*)&d.data.size, graphicsResource));


#else


        NVPARTICLES_CUDA_SAFE_CALL(cudaGLMapBufferObjectAsync(&d.data.buffer, data.vboId, stream));


#endif





        if(options.cuStream == -1)


            cudaStreamSynchronize(stream);





        if (d.data.buffer)


        {


            ///data.mapped_to = &d;


            d.data.mapped_from = (Buffer*)this;


            d.data.size = data.size;


            d.owner = true;


            //if(debugging)


            //    printf("Buffer --   Mapping VBO[%d]  to  CUDA[%p]\n", data.vboId, d.data.buffer);





            d.data.mapOptions = options;


            return true;


        }


    }


    return false;


}


//------------------------------------------------------------------------------------------


void Buffer::DeleteMapFromVBOTo(Buffer &d)


{


    const Buffer* mapSrc = d.data.mapped_from;





    //if(debugging)


    //    printf("Buffer -- Unmapping VBO[%d] from %s[%p]\n", mapSrc->data.vboId, typeNames[d.data.type], d.data.buffer);





    if (d.data.type == HOST)


    {


        glBindBufferARB(mapSrc->data.vboTarget, mapSrc->data.vboId);


        if(!glCheckErrors())


        {


            std::cout << "Cu::Buffer - ERROR - Failed to bind vbo[" << mapSrc->data.vboId << "] to " << mapSrc->data.vboTarget << std::endl;


            abort();


        }


        glUnmapBuffer(mapSrc->data.vboTarget);


        glBindBufferARB(mapSrc->data.vboTarget, 0);


        assert(glCheckErrors());


    }


    else if (d.data.type == CUDA)


    {


        cudaStream_t stream = (cudaStream_t)d.data.mapOptions.cuStream;


        if(d.data.mapOptions.cuStream == -1)


            stream = (cudaStream_t)0;





#if USE_CUDA3 // > cuda3.0


        cudaGraphicsResource* graphicsResource = (cudaGraphicsResource*)(mapSrc->data.graphicsResource);


        assert(NVPARTICLES_CUDA_SAFE_CALL(cudaGraphicsUnmapResources(1, &graphicsResource, stream)));


        mapSrc->data.graphicsResource = (void*)graphicsResource;


#else


        NVPARTICLES_CUDA_SAFE_CALL(cudaGLUnmapBufferObjectAsync(mapSrc->data.vboId, stream));


#endif





        if(d.data.mapOptions.cuStream == -1)


            cudaStreamSynchronize(stream);


    }


    ///data.mapped_to = NULL;





    d.data.buffer = 0;


    d.data.mapped_from = 0;


    d.data.size = 0;


    d.owner = false;


}


//------------------------------------------------------------------------------------------


bool Buffer::CopyToVBOFrom(const Buffer &source, size_t d_offset, size_t s_offset, size_t count, const CopyOptions& options)


{


    // what are we copying from?


    switch (source.data.type)


    {


    case HOST:


    {


        glBindBuffer(data.vboTarget, data.vboId);





        if(count == Size())


        {


            // we are replacing the data so


            glBufferDataARB(data.vboTarget, count, NULL, data.vboUsage);


        }


        void *ptr = glMapBuffer(data.vboTarget, GL_WRITE_ONLY);


        if (ptr)


        {


            memcpy((char *)ptr+d_offset, (char *)source.data.buffer+s_offset, count);


            glUnmapBuffer(data.vboTarget);


            return true;


        }


        return false;


    }


    case CUDA:


    {


        // copy it to the host first, then to the VBO


        Buffer hmem;


        hmem.AllocateHost(count);


        if (hmem.CopyToHostFrom(source, 0, s_offset, count,options))


            return CopyToVBOFrom(hmem, d_offset, 0, count,options);


    }


    default:


        return false;


    }


    return false;


}


//------------------------------------------------------------------------------------------


}


}
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nvparticles-public-016a08f98fd3/base/src/CudaScheduler.cpp

/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "CudaScheduler.h"


#include <cuda_runtime_api.h>


#include <cuda_gl_interop.h>


#include "cuda_utils.h"





#if defined( _WIN32 )





#else


#include <GL/glx.h>


#include <X11/Xlib.h>


#endif





namespace Easy


{


//---------------------------------------------------------------------------------------


Mutex CudaScheduler::lock;


int CudaScheduler::debugging = 0;





//---------------------------------------------------------------------------------------


CudaSchedulerTask::CudaSchedulerTask(CudaScheduler *s, int i, GlContextData glContextData, int deviceIndex)


        :


        _scheduler(s),


        _index(i),


        _deviceIndex(deviceIndex),


        _exitFlag(false),


        _glContextData(glContextData)


{


}





//---------------------------------------------------------------------------------------


#if defined(_WIN32)





bool glCreateContext(GlContextData* data)


{


    HGLRC hglrc = wglCreateContext (data->hdc);


    if (hglrc == 0)


    {


        DWORD err = GetLastError();


        std::cerr << Stringf("Failed on wglCreateContext: ") << err << std::endl;


        return false;


    }





    if (data->hglrc && wglShareLists(data->hglrc, hglrc) == 0)


    {


        DWORD err = GetLastError();


        std::cerr << Stringf("Failed on wglShareLists: ") << err << std::endl;


        return false;


    }


    /*


    // set to the old context!


    wglMakeCurrent(data->hdc, data->hglrc);


    if(glewInit() != GLEW_OK)


    {


        std::cerr << Stringf("Failed to initialize GLEW") << std::endl;


        return false;


    }


    */


    data->hglrc = hglrc;


    std::cout << Stringf("Created GL context(%p) for display(%p) ", data->hglrc, data->hdc) << std::endl;


    return true;


}





//---------------------------------------------------------------------------------------


void glDestroyContext(GlContextData* data)


{


    if (!data->hdc)


        return;





    assert(data->hglrc);


    std::cout << Stringf("Destroying GL context(%p) for display(%p)", data->hglrc, data->hdc) << std::endl;


    wglDeleteContext(data->hglrc);





    data->hdc = 0;


    data->hglrc= 0;


}





//---------------------------------------------------------------------------------------


void glStartContext(GlContextData* data)


{


    if(!data->hdc)


        return;





    assert(data->hglrc);


    wglMakeCurrent(data->hdc, data->hglrc);


}





//---------------------------------------------------------------------------------------


void glEndContext(GlContextData* data)


{


    if(!data->hdc)


        return;





    wglMakeCurrent(data->hdc, 0);


}





//---------------------------------------------------------------------------------------


#else





bool glCreateContext(GlContextData* data)


{


    Display* xdisplay = data->xdisplay;


    char* displayName = DisplayString(xdisplay);


    int xscreen = DefaultScreen(xdisplay);


    Window xwindow = RootWindow(xdisplay, xscreen);





    GLint attributes[] = {GLX_RGBA, GLX_DEPTH_SIZE, 24, GLX_DOUBLEBUFFER, None};


    XVisualInfo *xvisual = glXChooseVisual(xdisplay, xscreen, attributes);


    if(xvisual == NULL)


    {


        std::cerr << Stringf("Failed to choose GLX-visual") << std::endl;


        return false;


    }


    XSync(xdisplay,false);


    GLXContext glxcontext = glXCreateContext(xdisplay, xvisual, data->glxcontext, true);


    if(glxcontext == NULL)


    {


        std::cerr << Stringf("Failed to initialize GL-context for ") << displayName << std::endl;


        return false;


    }


    XSync(xdisplay,false);


    if(!glXMakeCurrent(xdisplay, xwindow, glxcontext))


    {


        std::cerr << Stringf("Failed to make GL-context current for ") << displayName << std::endl;


        return false;


    }


    XSync(xdisplay,false);


    std::cout << Stringf("Created GL-context for ") << displayName << std::endl;


    if(glewInit() != GLEW_OK)


    {


        std::cerr << Stringf("Failed to initialize GLEW") << std::endl;


        return false;


    }





    data->glxcontext = glxcontext;


    data->xwindow = xwindow;





    std::cout << Stringf("Creating GL context(%p) for display(%p) ", glxcontext, xdisplay) << std::endl;


    return true;


}





//---------------------------------------------------------------------------------------


void glDestroyContext(GlContextData* data)


{


    if (!data->xdisplay)


        return;





    assert(data->glxcontext);


    std::cout << Stringf("Destroying GLX display(%p) and context(%p)", data->xdisplay, data->glxcontext) << std::endl;


    glXDestroyContext( data->xdisplay, data->glxcontext);


}





//---------------------------------------------------------------------------------------


void glStartContext(GlContextData* data)


{


    if (!data->xdisplay)


        return;





    assert(data->glxcontext);


    assert(data->xwindow);


    glXMakeCurrent(data->xdisplay, data->xwindow, data->glxcontext);


}





void glEndContext(GlContextData* data)


{


    if(!data->xdisplay)


        return;





    glXMakeCurrent(data->xdisplay, None, 0);


}





#endif





//---------------------------------------------------------------------------------------


void CudaSchedulerTask::onExecute()


{


    if (CudaScheduler::debugging > 0)


        std::cout << Stringf("task[%d] GPU[%d] is ready...", _index, _deviceIndex) << std::endl;





    NVPARTICLES_CUDA_SAFE_CALL(cudaSetDeviceFlags(cudaDeviceMapHost));





#ifndef _WIN32





    if (_scheduler->useGL)


    {


#if defined(_WIN32)


        _glContextData.hdc = _scheduler->_hdc;


        _glContextData.hglrc = _scheduler->_hglrc;


#else


        _glContextData.xdisplay = _scheduler->_display;


        _glContextData.glxcontext = _scheduler->_glcontext;


        _glContextData.xwindow = 0;


#endif





        CudaScheduler::lock.claim();


        glCreateContext(&_glContextData);


        CudaScheduler::lock.release();


    }


#endif





    /// CAVEAT:


    // this is another thread.


    // if context access happens at the same time as a GL call on the host, it can cause hanging!


    glStartContext(&_glContextData);





    if(_scheduler->useGL)


    {


        NVPARTICLES_CUDA_SAFE_CALL(cudaGLSetGLDevice(_deviceIndex));


    }


    else


    {


        NVPARTICLES_CUDA_SAFE_CALL(cudaSetDevice(_deviceIndex));


    }








    _readyLock.release();





    for (;;)


    {


        if(CudaScheduler::debugging > 2)


            std::cout << Stringf("task[%d] GPU[%d] is waiting...", _index, _deviceIndex) << std::endl;





        // Wait until a job exists


        _scheduler->_itemSemaphore.wait();





        if (_exitFlag)


            break;





        // get the next job that can run


        _scheduler->_listLock.claim();





        // get next job index...


        int nextJobIndex = -1;


        CudaSchedulerJob* job = NULL;


        for(int i=0; i<(int)_scheduler->_job.size(); ++i)


        {


            job = _scheduler->_job[i];


            if(job->_deviceIndex == -1 || job->_deviceIndex == _index)


            {


                nextJobIndex = i;


                break;


            }


        }





        if(nextJobIndex >= 0)


        {


            job->_deviceIndex = _deviceIndex;





            // remove the job pointer (but don't delete the job data)


            _scheduler->_job.erase(_scheduler->_job.begin()+nextJobIndex);





            ++_scheduler->_nBusy;


        }





        _scheduler->_listLock.release();





        if (nextJobIndex == -1)


        {


            // should we put the job back?


            /// not the most efficient (I should probably have three job queues (device1, device2, and deviceany) ????


            _scheduler->_itemSemaphore.signal();


            continue;


        }





        if(CudaScheduler::debugging > 0)


            std::cout << Stringf("task[%d] GPU[%d] is executing job(%p)...", _index, _deviceIndex, job) << std::endl;








        if(!job->onExecute(this))


        {


            std::cerr << Stringf("task[%d] GPU[%d] job(%p) error!", _index, _deviceIndex, job) << std::endl;


        }





        if(CudaScheduler::debugging > 1)


            std::cout << Stringf("task[%d] GPU[%d] completed job(%p)...", _index, _deviceIndex, job) << std::endl;





        // tell the scheduler that we've completed another job


        _scheduler->_listLock.claim();


        ++_scheduler->_nDone;





        // if we've completed all submitted jobs then tell scheduler


        if (--_scheduler->_nBusy == 0)


        {


            if (_scheduler->_nSubmitted==_scheduler->_nDone)


                _scheduler->_allDone.signal();


        }





        _scheduler->_listLock.release();





        if (job->_deleteAtExit)


            delete job;


    }





    if(CudaScheduler::debugging > 0)


        std::cout << Stringf("task[%d] GPU[%d] is exiting.", _index, _deviceIndex) << std::endl;





    // this clears resources for ALL threads in current process.


    // don't do this because we don't want to mess things up for other plug-ins!


    NVPARTICLES_CUDA_SAFE_CALL(cudaDeviceReset());





    glEndContext(&_glContextData);


    glDestroyContext(&_glContextData);


}





//---------------------------------------------------------------------------------------


#if defined(_WIN32)


CudaScheduler::CudaScheduler(int startDevice, int numDevices, HDC display, HGLRC glcontext)


#else


CudaScheduler::CudaScheduler(int startDevice, int numDevices, Display* display, GLXContext glcontext)


#endif


        :


        _itemSemaphore(0),


        _allDone(1),


        _startDevice(startDevice)


{


#if defined(_WIN32)


    _display = display;


    _glcontext = glcontext;


    useGL = (_display != 0);


#else


    _display = display;


    _glcontext = glcontext;


    useGL = (_display != 0);


#endif





    int nTask=0;


    int gpuCount=0;





    NVPARTICLES_CUDA_SAFE_CALL(cudaGetDeviceCount(&gpuCount));





    nTask = max(((numDevices==0)?gpuCount:((numDevices<0)?-numDevices:numDevices)),1);





    if(CudaScheduler::debugging > 0)


        std::cout << "Creating " << nTask << " tasks" << std::endl;





#if defined(_WIN32)


    if (useGL)


    {


        wglMakeCurrent(NULL, NULL);


    }


#endif





    _nSubmitted = _nDone = 0;


    _nBusy=0;





    for (int i=0; i<nTask; ++i)


    {


        CudaSchedulerTask *st;


        int device = _startDevice;


        if (numDevices < 0)


            device -= i;


        else


            device += i;





        while (device < 0)


            device += gpuCount;





        // make a glcontext for this task...


        GlContextData glContextData;





#ifdef _WIN32





#if defined(_WIN32)


        glContextData.hdc = _display;


        glContextData.hglrc = _glcontext;


#else


        glContextData.xdisplay = _display;


        glContextData.glxcontext = _glcontext;


        glContextData.xwindow = 0;


#endif





        if (useGL)


        {


            bool rc = glCreateContext(&glContextData);


            if(!rc)


            {


                std::cerr << Stringf("Unable to create openGL context") << std::endl;


                abort();


                exit(1);


            }


        }


#endif





        task.push_back(st=new CudaSchedulerTask(this, i, glContextData, device%gpuCount));





        st->_readyLock.claim();





        st->execute();





        // wait for worker thread to finish its initialization.


        st->_readyLock.claim();


    }





    // wait for all the tasks to all start.





#if defined(_WIN32)


    if (useGL)


    {


        // restore the gl context...


        wglMakeCurrent(_display, _glcontext);


    }


#endif


}





//---------------------------------------------------------------------------------------


CudaScheduler::~CudaScheduler()


{


    if (task.size()>0)


    {


        _allDone.wait();





        endTasks();





        // wait for them to finish gracefully


        for (unsigned int i=0;i<task.size();++i)


            task[i]->wait();





        for (unsigned int i=0;i<task.size();++i)


            delete task[i];





        task.clear();


    }


}





//---------------------------------------------------------------------------------------


void CudaScheduler::endTasks()


{


    for (unsigned int i=0;i<task.size();++i)


        task[i]->_exitFlag = true;





    // tell them to stop waiting...


    for (unsigned int i=0;i<task.size();++i)


        _itemSemaphore.signal();


}





//---------------------------------------------------------------------------------------


void CudaScheduler::waitAllDone()


{


    if (task.size()>0)


    {


        _allDone.wait();


        _allDone.signal();


    }


}





//---------------------------------------------------------------------------------------


void CudaScheduler::add(CudaSchedulerJob *j, int index, bool owner)


{


    if (task.size()>0)


    {


        _listLock.claim();





        ++_nSubmitted;





        while (_allDone.value()>0)


        {


            _allDone.wait();


        }





        j->_deviceIndex = (index%task.size());


        j->_deleteAtExit = owner;


        _job.push_back(j);





        _listLock.release();





        _itemSemaphore.signal();


    }


    else


    {


        j->onExecute(NULL);


        delete j;


    }


}





//---------------------------------------------------------------------------------------


}
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/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef CUDASCHEDULER_H_INCLUDED
#define CUDASCHEDULER_H_INCLUDED

#include "gl_utils.h"
#include "std_utils.h"
#include <memory>
#include <vector>

#if defined( _WIN32 )

#else
#include <GL/glx.h>
#include <X11/Xlib.h>
#endif

namespace Easy
{

//---------------------------------------------------------------------------------------
#if defined(_WIN32)

struct GlContextData
{
	HDC hdc;
	HGLRC hglrc;
};

#else

struct GlContextData
{
	Display* xdisplay;
	GLXContext glxcontext;
	Window xwindow;
};

#endif

//---------------------------------------------------------------------------------------
class CudaSchedulerTask : public Thread
{
    friend class CudaScheduler;
    CudaSchedulerTask(const CudaSchedulerTask &);
    CudaSchedulerTask &operator=(const CudaSchedulerTask &);

public:
    class CudaScheduler *_scheduler;
    int _index;
    int _deviceIndex;
    volatile bool _exitFlag;
	GlContextData _glContextData;
    Mutex _readyLock;

private:

    CudaSchedulerTask(class CudaScheduler *s, int i, GlContextData _glContextData, int use_gpu=0);

    virtual void onExecute();
};

//---------------------------------------------------------------------------------------
class CudaSchedulerJob
{
private:
    bool _deleteAtExit;

protected:
    int _deviceIndex;

public:

    virtual ~CudaSchedulerJob()
    {
    }

    virtual bool onExecute(CudaSchedulerTask *task)=0;

    friend class CudaSchedulerTask;
    friend class CudaScheduler;
};

//---------------------------------------------------------------------------------------
class CudaScheduler
{
    friend class CudaSchedulerTask;

    Mutex _listLock;
    static Mutex lock;

    Semaphore _itemSemaphore;
    Semaphore _allDone;

    std::vector< CudaSchedulerJob* > _job;

    int _nSubmitted;
    int _nDone;
    int _nBusy;

    int _startDevice;

public:
    static int debugging;

	//! list of tasks (one per GPU used)
    std::vector<CudaSchedulerTask *> task;

	bool useGL;

#if defined(_WIN32)
	HDC _display;
	HGLRC _glcontext;
#else
    Display* _display;
    GLXContext _glcontext;
#endif

public:

#if defined(_WIN32)
    CudaScheduler(int startDevice=0, int numDevices=1, HDC display=NULL, HGLRC glcontext=NULL);
#else
    CudaScheduler(int startDevice=0, int numDevices=1, Display *display=NULL, GLXContext glcontext=NULL);
#endif
	~CudaScheduler();

    void add(CudaSchedulerJob *j, int index=-1, bool owner=true);

    void waitAllDone();

    void endTasks();
};

}

#endif // CUDASCHEDULER_H_INCLUDED
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/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef CUDA_STD_UTILS_H_INCLUDED
#define CUDA_STD_UTILS_H_INCLUDED

#include <iostream>
#include <cuda_runtime.h>

//namespace Easy
//{

inline static std::ostream &operator<< (std::ostream &s, const float4 &v)
{
    s << v.x << " " << v.y << " " << v.z << " " << v.w;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const uchar4 &v)
{
    s << (int)v.x << " " << (int)v.y << " " << (int)v.z << " " << (int)v.w;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const float3 &v)
{
    s << v.x << " " << v.y << " " << v.z;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const uint3 &v)
{
    s << v.x << " " << v.y << " " << v.z;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const int3 &v)
{
    s << v.x << " " << v.y << " " << v.z;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const uint2 &v)
{
    s << v.x << " " << v.y;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const int2 &v)
{
    s << v.x << " " << v.y;
    return s;
}

inline static std::ostream &operator<< (std::ostream &s, const dim3 &v)
{
    s << v.x << " " << v.y << " " << v.z;
    return s;
}

//}

#endif // CUDA_STD_UTILS_H_INCLUDED
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/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "cuda_utils.h"





namespace Easy


{





namespace Cu


{


    int ScopedTimer::g_indent=0;


}





}
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/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef CUDA_UTILS_H
#define CUDA_UTILS_H

#include <cuda_runtime_api.h>
#include <cstdio>
#include <cassert>
#include <cstdlib>
#include <cstring>
#include <algorithm>
#include "math_utils.h"
#include <cutil_math.h>
#include <iostream>
#include "radixsort.cuh"

namespace Easy
{

//---------------------------------------------------------------------------------------
#define NVPARTICLES_CUDA_SAFE_CALL(err) Easy::__mycudaSafeCall(err, __FILE__, __LINE__)

inline bool __mycudaSafeCall( cudaError err, const char *file, const int line )
{
	if( cudaSuccess != err) \
    {
        const char* s = cudaGetErrorString( err);
        fprintf(stderr, "cudaSafeCall() Runtime API error (%d) in file <%s>, line %i : %s.\n",
			err, file, line, s);

#if defined(_DEBUG)
        abort();
#endif
        return false;
    }
	return true;
}

//---------------------------------------------------------------------------------------
#define NVPARTICLES_CUDA_CHECK_ERROR(msg)           Easy::__mycutilCheckMsg     (msg, __FILE__, __LINE__)

inline bool __mycutilCheckMsg( const char *errorMessage, const char *file, const int line )
{
#ifdef _DEBUG
	cudaThreadSynchronize();
#endif
    cudaError_t err = cudaGetLastError();
    if( cudaSuccess != err) {
        fprintf(stderr, "cutilCheckMsg cudaThreadSynchronize error: %s in file <%s>, line %i : %s.\n",
                errorMessage, file, line, cudaGetErrorString( err) );
        abort();
        return false;
    }
    return true;
}

//---------------------------------------------------------------------------------------
#define EASY_CUDA_CHECK_ERROR_SYNC(msg)           cudaDeviceSynchronize(); Easy::__mycutilCheckMsg     (msg, __FILE__, __LINE__)

//---------------------------------------------------------------------------------------
namespace Cu
{

//---------------------------------------------------------------------------------------
class Stream
{
    cudaStream_t _stream;
    bool _owner;

public:
    Stream(cudaStream_t s)
        :
        _stream(s), _owner(false)
    {
    }

    Stream()
        :
        _owner(true)
    {
        assert(NVPARTICLES_CUDA_SAFE_CALL(cudaStreamCreate(&_stream)));
    }

    ~Stream()
    {
        if (_owner)
            assert(NVPARTICLES_CUDA_SAFE_CALL(cudaStreamDestroy(_stream)));
    }

    operator cudaStream_t()
    {
        return _stream;
    }

    operator size_t()
    {
        return (size_t)_stream;
    }

    bool isComplete()
    {
        if(cudaStreamQuery(_stream) == cudaSuccess)
            return true;
        return false;
    }

    void sync()
    {
        //std::cout << "syncing stream: " << (long)stream << std::endl;
        NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(_stream));
    }
};

//---------------------------------------------------------------------------------------
class ScopedStream
{
	Stream s;

public:
    inline ScopedStream(cudaStream_t _s=0)
            :
            s(_s)
    {
    }

    inline ~ScopedStream()
    {
        s.sync();
    }
};

//---------------------------------------------------------------------------------------
class ScopedTimer
{
    static int g_indent;
    cudaEvent_t start[100], stop[100];
    char message[256];

    int *indent;
	bool endCalled, beginCalled;
	cudaStream_t stream;
	float totalTime;
	int iterations;
	int numEvents;

public:
    inline ScopedTimer(const char *m, cudaStream_t s=0, bool automatic=true, int _numEvents=100, int *indent_storage=NULL)
            :
            indent(indent_storage), endCalled(false), beginCalled(false), stream(s), totalTime(0.f), iterations(0), numEvents(_numEvents)
    {
        if (!indent)
            indent = &g_indent;
        for(int i=0;i<numEvents;++i)
        {
            NVPARTICLES_CUDA_SAFE_CALL(cudaEventCreate(&start[i]));
            NVPARTICLES_CUDA_SAFE_CALL(cudaEventCreate(&stop[i]));
        }
        strcpy(message,m);
        if(automatic)
            Begin();
    }

    void Begin()
    {
        if(beginCalled)
            return;
        ++(*indent);
        beginCalled = true;
        endCalled = false;
        NVPARTICLES_CUDA_SAFE_CALL(cudaEventRecord( start[(iterations)%numEvents], stream ));

        //printf("%p begin %d\n", this, iterations);
    }

    void End()
    {
        if(!beginCalled)
            return;
        //if(endCalled)
        //    return;
        beginCalled = false;

        NVPARTICLES_CUDA_SAFE_CALL(cudaEventRecord( stop[(iterations)%numEvents], stream ));

        //printf("%p end %d\n", this, iterations);

        ++iterations;
        --(*indent);
        endCalled = true;
    }

    inline ~ScopedTimer()
    {
        Print();

        for(int i=0;i<numEvents;++i)
        {
            NVPARTICLES_CUDA_SAFE_CALL(cudaEventDestroy(start[i]));
            NVPARTICLES_CUDA_SAFE_CALL(cudaEventDestroy(stop[i]));
        }
    }

    void Print()
    {
        if(beginCalled)
            End();

        if(endCalled)
        {
            cudaError_t err;

            int usedEvents = min(numEvents, iterations);
            totalTime = 0;
            for(int i=0;i<usedEvents;++i)
            {
                if( cudaSuccess != (err=cudaEventSynchronize( stop[i] )))
                {
                    fprintf(stdout, "%s: Runtime API error : %s.\n", (const char *)message, cudaGetErrorString( err));
                    exit(-1);
                }
                float time;
                NVPARTICLES_CUDA_SAFE_CALL(cudaEventElapsedTime( &time, start[i], stop[i] ));
                totalTime += time;
            }
            totalTime /= usedEvents;

            for (int i=(*indent);i>0;--i)
                printf("\t");
            printf("%08.6fs (%d): %s\n",totalTime/(1000.f), min(numEvents, iterations),(const char *)message);

            // start again!
            iterations = 0;
        }


    }
};

//---------------------------------------------------------------------------------------
} // end namespace Cu

//---------------------------------------------------------------------------------------
/// Round a / b to nearest higher integer value
inline uint iDivUp(uint a, uint b)
{
    if(b == 0)
        return a;
    return (a % b != 0) ? (a / b + 1) : (a / b);
}

//---------------------------------------------------------------------------------------
/// compute grid and thread block size for a given number of elements
inline void computeGridSize(uint n, uint blockSize, uint &numBlocks, uint &numThreads)
{
#ifndef _MSC_VER
    numThreads = std::min(blockSize, n);
#else
    numThreads = min(blockSize, n);
#endif
    numBlocks = iDivUp(n, numThreads);
}

//---------------------------------------------------------------------------------------
}

#endif
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 /*





  Copyright (c) 2005,





      Aaron Lefohn    (lefohn@cs.ucdavis.edu)





      Robert Strzodka (strzodka@stanford.edu)





      Adam Moerschell (atmoerschell@ucdavis.edu)





  All rights reserved.











  This software is licensed under the BSD open-source license. See





  http://www.opensource.org/licenses/bsd-license.php for more detail.











  *************************************************************





  Redistribution and use in source and binary forms, with or





  without modification, are permitted provided that the following





  conditions are met:











  Redistributions of source code must retain the above copyright notice,





  this list of conditions and the following disclaimer.











  Redistributions in binary form must reproduce the above copyright notice,





  this list of conditions and the following disclaimer in the documentation





  and/or other materials provided with the distribution.











  Neither the name of the University of Californa, Davis nor the names of





  the contributors may be used to endorse or promote products derived





  from this software without specific prior written permission.











  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS





  "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT





  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS





  FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL





  THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,





  INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL





  DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE





  GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS





  INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,





  WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT





  (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF





  THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY





  OF SUCH DAMAGE.





*/











#include "FrameBufferObject.h"





#include <iostream>





using namespace std;











FrameBufferObject::FrameBufferObject()





  : m_fboId(_GenerateFboId()),





    m_savedFboId(0)





{





  // Bind this FBO so that it actually gets created now





  _GuardedBind();





  _GuardedUnbind();





}











FrameBufferObject::~FrameBufferObject()


{


    glDeleteFramebuffersEXT(1, &m_fboId);


}





void FrameBufferObject::Bind()


{


    glBindFramebufferEXT(GL_FRAMEBUFFER_EXT, m_fboId);


}





void FrameBufferObject::Disable()


{


    glBindFramebufferEXT(GL_FRAMEBUFFER_EXT, 0);


}





void FrameBufferObject::AttachTexture( GLenum texTarget, GLuint texId,


                                  GLenum attachment, int mipLevel, int zSlice )


{


    _GuardedBind();











  /*





#ifndef NDEBUG





  if( GetAttachedId(attachment) != texId ) {





#endif





  */











    _FramebufferTextureND( attachment, texTarget,





                           texId, mipLevel, zSlice );











/*





#ifndef NDEBUG





  }





  else {





    cerr << "FrameBufferObject::AttachTexture PERFORMANCE WARNING:\n"





      << "\tRedundant bind of texture (id = " << texId << ").\n"





      << "\tHINT : Compile with -DNDEBUG to remove this warning.\n";





  }





#endif





*/











  _GuardedUnbind();





}











void





FrameBufferObject::AttachTextures( int numTextures, GLenum texTarget[], GLuint texId[],





                                  GLenum attachment[], int mipLevel[], int zSlice[] )





{





  for(int i = 0; i < numTextures; ++i) {





    AttachTexture( texTarget[i], texId[i],





                   attachment ? attachment[i] : (GL_COLOR_ATTACHMENT0_EXT + i),





                   mipLevel ? mipLevel[i] : 0,





                   zSlice ? zSlice[i] : 0 );





  }





}











void





FrameBufferObject::AttachRenderBuffer( GLuint buffId, GLenum attachment )





{





  _GuardedBind();











#ifndef NDEBUG





  if( GetAttachedId(attachment) != buffId ) {





#endif











    glFramebufferRenderbufferEXT(GL_FRAMEBUFFER_EXT, attachment,





                                 GL_RENDERBUFFER_EXT, buffId);











#ifndef NDEBUG





  }





  else {





    cerr << "FrameBufferObject::AttachRenderBuffer PERFORMANCE WARNING:\n"





      << "\tRedundant bind of Renderbuffer (id = " << buffId << ")\n"





      << "\tHINT : Compile with -DNDEBUG to remove this warning.\n";





  }





#endif











  _GuardedUnbind();





}











void





FrameBufferObject::AttachRenderBuffers( int numBuffers, GLuint buffId[], GLenum attachment[] )





{





  for(int i = 0; i < numBuffers; ++i) {





    AttachRenderBuffer( buffId[i],





                        attachment ? attachment[i] : (GL_COLOR_ATTACHMENT0_EXT + i) );





  }





}











void





FrameBufferObject::Unattach( GLenum attachment )





{





  _GuardedBind();





  GLenum type = GetAttachedType(attachment);











  switch(type) {





  case GL_NONE:





    break;





  case GL_RENDERBUFFER_EXT:





    AttachRenderBuffer( 0, attachment );





    break;





  case GL_TEXTURE:





    AttachTexture( GL_TEXTURE_2D, 0, attachment );





    break;





  default:





    cerr << "FrameBufferObject::unbind_attachment ERROR: Unknown attached resource type\n";





  }





  _GuardedUnbind();





}











void





FrameBufferObject::UnattachAll()





{





  int numAttachments = GetMaxColorAttachments();





  for(int i = 0; i < numAttachments; ++i) {





    Unattach( GL_COLOR_ATTACHMENT0_EXT + i );





  }





}











GLint FrameBufferObject::GetMaxColorAttachments()





{





  GLint maxAttach = 0;





  glGetIntegerv( GL_MAX_COLOR_ATTACHMENTS_EXT, &maxAttach );





  return maxAttach;





}











GLuint FrameBufferObject::_GenerateFboId()





{





  GLuint id = 0;





  glGenFramebuffersEXT(1, &id);





  return id;





}











void FrameBufferObject::_GuardedBind()





{





  // Only binds if m_fboId is different than the currently bound FBO





  glGetIntegerv( GL_FRAMEBUFFER_BINDING_EXT, &m_savedFboId );





  if (m_fboId != (GLuint)m_savedFboId) {





    glBindFramebufferEXT(GL_FRAMEBUFFER_EXT, m_fboId);





  }





}











void FrameBufferObject::_GuardedUnbind()





{





  // Returns FBO binding to the previously enabled FBO





  if (m_fboId != (GLuint)m_savedFboId) {





    glBindFramebufferEXT(GL_FRAMEBUFFER_EXT, (GLuint)m_savedFboId);





  }





}











void





FrameBufferObject::_FramebufferTextureND( GLenum attachment, GLenum texTarget,





                                         GLuint texId, int mipLevel,





                                         int zSlice )





{





  if (texTarget == GL_TEXTURE_1D) {





    glFramebufferTexture1DEXT( GL_FRAMEBUFFER_EXT, attachment,





                               GL_TEXTURE_1D, texId, mipLevel );





  }





  else if (texTarget == GL_TEXTURE_3D) {





    glFramebufferTexture3DEXT( GL_FRAMEBUFFER_EXT, attachment,





                               GL_TEXTURE_3D, texId, mipLevel, zSlice );





  }





  else {





    // Default is GL_TEXTURE_2D, GL_TEXTURE_RECTANGLE_ARB, or cube faces





    glFramebufferTexture2DEXT( GL_FRAMEBUFFER_EXT, attachment,





                               texTarget, texId, mipLevel );





  }





}











#ifndef NDEBUG





bool FrameBufferObject::IsValid( ostream& ostr )





{





  _GuardedBind();











  bool isOK = false;











  GLenum status;





  status = glCheckFramebufferStatusEXT(GL_FRAMEBUFFER_EXT);





  switch(status) {





  case GL_FRAMEBUFFER_COMPLETE_EXT: // Everything's OK





    isOK = true;





    break;





  case GL_FRAMEBUFFER_INCOMPLETE_ATTACHMENT_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_INCOMPLETE_ATTACHMENT_EXT\n";





    isOK = false;





    break;





  case GL_FRAMEBUFFER_INCOMPLETE_MISSING_ATTACHMENT_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_INCOMPLETE_MISSING_ATTACHMENT_EXT\n";





    isOK = false;





    break;





  case GL_FRAMEBUFFER_INCOMPLETE_DIMENSIONS_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_INCOMPLETE_DIMENSIONS_EXT\n";





    isOK = false;





    break;





  case GL_FRAMEBUFFER_INCOMPLETE_FORMATS_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_INCOMPLETE_FORMATS_EXT\n";





    isOK = false;





    break;





  case GL_FRAMEBUFFER_INCOMPLETE_DRAW_BUFFER_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_INCOMPLETE_DRAW_BUFFER_EXT\n";





    isOK = false;





    break;





  case GL_FRAMEBUFFER_INCOMPLETE_READ_BUFFER_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_INCOMPLETE_READ_BUFFER_EXT\n";





    isOK = false;





    break;





  case GL_FRAMEBUFFER_UNSUPPORTED_EXT:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "GL_FRAMEBUFFER_UNSUPPORTED_EXT\n";





    isOK = false;





    break;





  default:





    ostr << "glift::CheckFramebufferStatus() ERROR:\n\t"





      << "Unknown ERROR\n";





    isOK = false;





  }











  _GuardedUnbind();





  return isOK;





}





#endif // NDEBUG











/// Accessors





GLenum FrameBufferObject::GetAttachedType( GLenum attachment )





{





  // Returns GL_RENDERBUFFER_EXT or GL_TEXTURE





  _GuardedBind();





  GLint type = 0;





  glGetFramebufferAttachmentParameterivEXT(GL_FRAMEBUFFER_EXT, attachment,





                                           GL_FRAMEBUFFER_ATTACHMENT_OBJECT_TYPE_EXT,





                                           &type);





  _GuardedUnbind();





  return GLenum(type);





}











GLuint FrameBufferObject::GetAttachedId( GLenum attachment )





{





  _GuardedBind();





  GLint id = 0;





  glGetFramebufferAttachmentParameterivEXT(GL_FRAMEBUFFER_EXT, attachment,





                                           GL_FRAMEBUFFER_ATTACHMENT_OBJECT_NAME_EXT,





                                           &id);





  _GuardedUnbind();





  return GLuint(id);





}











GLint FrameBufferObject::GetAttachedMipLevel( GLenum attachment )





{





  _GuardedBind();





  GLint level = 0;





  glGetFramebufferAttachmentParameterivEXT(GL_FRAMEBUFFER_EXT, attachment,





                                           GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_LEVEL_EXT,





                                           &level);





  _GuardedUnbind();





  return level;





}











GLint FrameBufferObject::GetAttachedCubeFace( GLenum attachment )





{





  _GuardedBind();





  GLint level = 0;





  glGetFramebufferAttachmentParameterivEXT(GL_FRAMEBUFFER_EXT, attachment,





                                           GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_CUBE_MAP_FACE_EXT,





                                           &level);





  _GuardedUnbind();





  return level;





}











GLint FrameBufferObject::GetAttachedZSlice( GLenum attachment )





{





  _GuardedBind();





  GLint slice = 0;





  glGetFramebufferAttachmentParameterivEXT(GL_FRAMEBUFFER_EXT, attachment,





                                           GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_3D_ZOFFSET_EXT,





                                           &slice);





  _GuardedUnbind();





  return slice;





}
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 /*
  Copyright (c) 2005, 
	  Aaron Lefohn	  (lefohn@cs.ucdavis.edu)
	  Robert Strzodka (strzodka@stanford.edu)
	  Adam Moerschell (atmoerschell@ucdavis.edu)
  All rights reserved.

  This software is licensed under the BSD open-source license. See
  http://www.opensource.org/licenses/bsd-license.php for more detail.

  *************************************************************
  Redistribution and use in source and binary forms, with or 
  without modification, are permitted provided that the following 
  conditions are met:

  Redistributions of source code must retain the above copyright notice, 
  this list of conditions and the following disclaimer. 

  Redistributions in binary form must reproduce the above copyright notice, 
  this list of conditions and the following disclaimer in the documentation 
  and/or other materials provided with the distribution. 

  Neither the name of the University of Californa, Davis nor the names of 
  the contributors may be used to endorse or promote products derived 
  from this software without specific prior written permission.

  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS 
  "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT 
  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
  FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL 
  THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, 
  INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL 
  DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE 
  GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS 
  INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
  WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT 
  (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF 
  THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY 
  OF SUCH DAMAGE.
*/

#ifndef UCDAVIS_FRAMEBUFFER_OBJECT_H
#define UCDAVIS_FRAMEBUFFER_OBJECT_H


#include <GL/glew.h>
#include <iostream>

/*!
FrameBufferObject Class. This class encapsulates the FrameBufferObject
(FBO) OpenGL spec. See the official spec at:
	http://oss.sgi.com/projects/ogl-sample/registry/EXT/framebuffer_object.txt

for details.

A framebuffer object (FBO) is conceptually a structure containing pointers
to GPU memory. The memory pointed to is either an OpenGL texture or an
OpenGL RenderBuffer. FBOs can be used to render to one or more textures,
share depth buffers between multiple sets of color buffers/textures and
are a complete replacement for pbuffers.

Performance Notes:
  1) It is more efficient (but not required) to call Bind() 
     on an FBO before making multiple method calls. For example:
		
      FrameBufferObject fbo;
      fbo.Bind();
      fbo.AttachTexture(GL_TEXTURE_2D, texId0, GL_COLOR_ATTACHMENT0_EXT);
      fbo.AttachTexture(GL_TEXTURE_2D, texId1, GL_COLOR_ATTACHMENT1_EXT);
      fbo.IsValid();

    To provide a complete encapsulation, the following usage
    pattern works correctly but is less efficient:

      FrameBufferObject fbo;
      // NOTE : No Bind() call
      fbo.AttachTexture(GL_TEXTURE_2D, texId0, GL_COLOR_ATTACHMENT0_EXT);
      fbo.AttachTexture(GL_TEXTURE_2D, texId1, GL_COLOR_ATTACHMENT1_EXT);
      fbo.IsValid();

    The first usage pattern binds the FBO only once, whereas
    the second usage binds/unbinds the FBO for each method call.

  2) Use FrameBufferObject::Disable() sparingly. We have intentionally
     left out an "Unbind()" method because it is largely unnecessary
     and encourages rendundant Bind/Unbind coding. Binding an FBO is
     usually much faster than enabling/disabling a pbuffer, but is
     still a costly operation. When switching between multiple FBOs
     and a visible OpenGL framebuffer, the following usage pattern 
     is recommended:

      FrameBufferObject fbo1, fbo2;
      fbo1.Bind();
        ... Render ...
      // NOTE : No Unbind/Disable here...

      fbo2.Bind();
        ... Render ...

      // Disable FBO rendering and return to visible window
      // OpenGL framebuffer.
      FrameBufferObject::Disable();
*/
class FrameBufferObject
{
public:
  /// Ctor/Dtor
  FrameBufferObject();
  virtual ~FrameBufferObject();

  /// Bind this FBO as current render target
  void Bind();

  /// Bind a texture to the "attachment" point of this FBO
  virtual void AttachTexture( GLenum texTarget, 
                              GLuint texId,
                              GLenum attachment = GL_COLOR_ATTACHMENT0_EXT,
                              int mipLevel      = 0,
                              int zSlice        = 0 );

  /// Bind an array of textures to multiple "attachment" points of this FBO
  ///  - By default, the first 'numTextures' attachments are used,
  ///    starting with GL_COLOR_ATTACHMENT0_EXT
  virtual void AttachTextures( int numTextures, 
                               GLenum texTarget[], 
                               GLuint texId[],
                               GLenum attachment[] = NULL,
                               int mipLevel[]      = NULL,
                               int zSlice[]        = NULL );

  /// Bind a render buffer to the "attachment" point of this FBO
  virtual void AttachRenderBuffer( GLuint buffId,
                                   GLenum attachment = GL_COLOR_ATTACHMENT0_EXT );

  /// Bind an array of render buffers to corresponding "attachment" points
  /// of this FBO.
  /// - By default, the first 'numBuffers' attachments are used,
  ///   starting with GL_COLOR_ATTACHMENT0_EXT
  virtual void AttachRenderBuffers( int numBuffers, GLuint buffId[],
                                    GLenum attachment[] = NULL );

  /// Free any resource bound to the "attachment" point of this FBO
  void Unattach( GLenum attachment );

  /// Free any resources bound to any attachment points of this FBO
  void UnattachAll();

  /// Is this FBO currently a valid render target?
  ///  - Sends output to std::cerr by default but can
  ///    be a user-defined C++ stream
  ///
  /// NOTE : This function works correctly in debug build
  ///        mode but always returns "true" if NDEBUG is
  ///        is defined (optimized builds)
#ifndef NDEBUG
  bool IsValid( std::ostream& ostr = std::cerr );
#else
  bool IsValid( std::ostream& ostr = std::cerr ) { 
    return true; 
  }
#endif

  /// BEGIN : Accessors
    /// Is attached type GL_RENDERBUFFER_EXT or GL_TEXTURE?
    GLenum GetAttachedType( GLenum attachment );

    /// What is the Id of Renderbuffer/texture currently 
    /// attached to "attachement?"
    GLuint GetAttachedId( GLenum attachment );

    /// Which mipmap level is currently attached to "attachement?"
    GLint  GetAttachedMipLevel( GLenum attachment );

    /// Which cube face is currently attached to "attachment?"
    GLint  GetAttachedCubeFace( GLenum attachment );

    /// Which z-slice is currently attached to "attachment?"
    GLint  GetAttachedZSlice( GLenum attachment );
  /// END : Accessors


  /// BEGIN : Static methods global to all FBOs
    /// Return number of color attachments permitted
    static int GetMaxColorAttachments();

    /// Disable all FBO rendering and return to traditional,
    /// windowing-system controlled framebuffer
    ///  NOTE:
    ///     This is NOT an "unbind" for this specific FBO, but rather
    ///     disables all FBO rendering. This call is intentionally "static"
    ///     and named "Disable" instead of "Unbind" for this reason. The
    ///     motivation for this strange semantic is performance. Providing
    ///     "Unbind" would likely lead to a large number of unnecessary
    ///     FBO enablings/disabling.
    static void Disable();
  /// END : Static methods global to all FBOs

protected:
  void  _GuardedBind();
  void  _GuardedUnbind();
  void  _FramebufferTextureND( GLenum attachment, GLenum texTarget, 
                               GLuint texId, int mipLevel, int zSlice );
  static GLuint _GenerateFboId();

private:
  GLuint m_fboId;
  GLint  m_savedFboId;
};

#endif
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/*


 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





 #include <stdio.h>


#include <stdlib.h>


#include <sys/stat.h>


#include "GLSLProgram.h"





GLSLProgram::GLSLProgram() : mProg(0)


{


}





GLSLProgram::GLSLProgram(const char *vsource, const char *fsource)


{


    mProg = compileProgram(vsource, 0, fsource);


}





GLSLProgram::GLSLProgram(const char *vsource, const char *gsource, const char *fsource,


                         GLenum gsInput, GLenum gsOutput, int maxVerts)


{


    mProg = compileProgram(vsource, gsource, fsource, gsInput, gsOutput, maxVerts);


}





void


GLSLProgram::loadFromFiles(const char *vFilename,  const char *gFilename, const char *fFilename,


                           GLenum gsInput, GLenum gsOutput, int maxVerts)


{


    char *vsource = readTextFile(vFilename);


    char *gsource = 0;


    if (gFilename) {


        gsource = readTextFile(gFilename);


    }


    char *fsource = readTextFile(fFilename);





    mProg = compileProgram(vsource, gsource, fsource, gsInput, gsOutput, maxVerts);





    delete [] vsource;


    if (gsource) delete [] gsource;


    delete [] fsource;


}





GLSLProgram::~GLSLProgram()


{


    if (mProg) {


        glDeleteProgram(mProg);


    }


}





void


GLSLProgram::enable()


{


    glUseProgram(mProg);


}





void


GLSLProgram::disable()


{


    glUseProgram(0);


}





void


GLSLProgram::setUniform1f(const char *name, float value)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc >= 0) {


        glUniform1f(loc, value);


    } else {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error setting parameter '%s'\n", name);


#endif


    }


}





void


GLSLProgram::setUniform2f(const char *name, float x, float y)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc >= 0) {


        glUniform2f(loc, x, y);


    } else {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error setting parameter '%s'\n", name);


#endif


    }


}





void


GLSLProgram::setUniform3f(const char *name, float x, float y, float z)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc >= 0) {


        glUniform3f(loc, x, y, z);


    } else {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error setting parameter '%s'\n", name);


#endif


    }


}





void


GLSLProgram::setUniform4f(const char *name, float x, float y, float z, float w)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc >= 0) {


        glUniform4f(loc, x, y, z, w);


    } else {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error setting parameter '%s'\n", name);


#endif


    }


}





void


GLSLProgram::setUniformMatrix4fv(const GLchar *name, GLfloat *m, bool transpose)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc >= 0) {


        glUniformMatrix4fv(loc, 1, transpose, m);


    } else {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error setting parameter '%s'\n", name);


#endif


    }


}





void


GLSLProgram::setUniformfv(const GLchar *name, GLfloat *v, int elementSize, int count)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc == -1) {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error setting parameter '%s'\n", name);


#endif


        return;


    }





    switch (elementSize) {


        case 1:


            glUniform1fv(loc, count, v);


            break;


        case 2:


            glUniform2fv(loc, count, v);


            break;


        case 3:


            glUniform3fv(loc, count, v);


            break;


        case 4:


            glUniform4fv(loc, count, v);


            break;


    }


}





void


GLSLProgram::bindTexture(const char *name, GLuint tex, GLenum target, GLint unit)


{


    GLint loc = glGetUniformLocation(mProg, name);


    if (loc >= 0) {


        glActiveTexture(GL_TEXTURE0 + unit);


        glBindTexture(target, tex);


        glUseProgram(mProg);


        glUniform1i(loc, unit);


        glActiveTexture(GL_TEXTURE0);


    } else {


#ifdef NVIDIA_DEBUG_GLSL


        fprintf(stderr, "Error binding texture '%s'\n", name);


#endif


    }


}








GLuint


GLSLProgram::compileProgram(const char *vsource, const char *gsource, const char *fsource,


                            GLenum gsInput, GLenum gsOutput, int maxVerts)


{


    GLuint program = glCreateProgram();





    if(vsource)


    {


        GLuint vertexShader = glCreateShader(GL_VERTEX_SHADER);


        glShaderSource(vertexShader, 1, &vsource, 0);


        glCompileShader(vertexShader);


        glAttachShader(program, vertexShader);


    }





    if(fsource)


    {


        GLuint fragmentShader = glCreateShader(GL_FRAGMENT_SHADER);


        glShaderSource(fragmentShader, 1, &fsource, 0);


        glCompileShader(fragmentShader);


        glAttachShader(program, fragmentShader);


    }





    if (gsource)


    {


        GLuint geomShader = glCreateShader(GL_GEOMETRY_SHADER_EXT);


        glShaderSource(geomShader, 1, &gsource, 0);


        glCompileShader(geomShader);


        glAttachShader(program, geomShader);





        glProgramParameteriEXT(program, GL_GEOMETRY_INPUT_TYPE_EXT, gsInput);


        glProgramParameteriEXT(program, GL_GEOMETRY_OUTPUT_TYPE_EXT, gsOutput);


        glProgramParameteriEXT(program, GL_GEOMETRY_VERTICES_OUT_EXT, maxVerts);


    }





    glLinkProgram(program);





    // check if program linked


    GLint success = 0;


    glGetProgramiv(program, GL_LINK_STATUS, &success);





    if (!success) {


        char temp[1024];


        glGetProgramInfoLog(program, 1024, 0, temp);


        fprintf(stderr, "Failed to link program:\n%s\n", temp);


        glDeleteProgram(program);


        program = 0;


        abort();


    }





    return program;


}





char *


GLSLProgram::readTextFile(const char *filename)


{


    if (!filename) return 0;





    FILE *fp = 0;


    if (!(fp = fopen(filename, "r")))


    {


        fprintf(stderr,"Cannot open \"%s\" for read!\n", filename);


        return 0;


    }





    fseek(fp, 0L, SEEK_END);     // seek to end of file


    long size = ftell(fp);       // get file length


    rewind(fp);                  // rewind to start of file





    char * buf = new char[size+1];





    size_t bytes;


    bytes = fread(buf, 1, size, fp);





    buf[bytes] = 0;





    fclose(fp);


    return buf;


}







nvparticles-public-016a08f98fd3/base/src/GLSLProgram.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

 // Simple class to contain GLSL shaders/programs

#ifndef GLSL_PROGRAM_H
#define GLSL_PROGRAM_H

#include <GL/glew.h>
#include <stdio.h>

class GLSLProgram
{
public:
    // construct program from strings
    GLSLProgram();
	GLSLProgram(const char *vsource, const char *fsource=0);
    GLSLProgram(const char *vsource, const char *gsource, const char *fsource,
                GLenum gsInput = GL_POINTS, GLenum gsOutput = GL_TRIANGLE_STRIP, int maxVerts=4);

    void loadFromFiles(const char *vFilename,  const char *gFilename, const char *fFilename,
                       GLenum gsInput = GL_POINTS, GLenum gsOutput = GL_TRIANGLE_STRIP, int maxVerts=4);

	~GLSLProgram();

	void enable();
	void disable();

	void setUniform1f(const GLchar *name, GLfloat x);
	void setUniform2f(const GLchar *name, GLfloat x, GLfloat y);
    void setUniform3f(const char *name, float x, float y, float z);
    void setUniform4f(const char *name, float x, float y, float z, float w);
	void setUniformfv(const GLchar *name, GLfloat *v, int elementSize, int count=1);
    void setUniformMatrix4fv(const GLchar *name, GLfloat *m, bool transpose);

	void bindTexture(const char *name, GLuint tex, GLenum target, GLint unit);

	inline GLuint getProgId() { return mProg; }

private:
    char *readTextFile(const char *filename);
    GLuint compileProgram(const char *vsource, const char *gsource, const char *fsource,
                          GLenum gsInput = GL_POINTS, GLenum gsOutput = GL_TRIANGLE_STRIP, int maxVerts=4);

	GLuint mProg;
};

#endif
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nvparticles-public-016a08f98fd3/base/src/GlutApp.cpp

/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "GlutApp.h"





#include "gl_utils.h"


#include "std_utils.h"


#include "std_utils.h"


#include "Profiler.h"


#include <algorithm>


#include <cmath>





#undef DrawText





namespace Easy


{








float cameraTranslateScale = 10;





// view params


int GlutApp::ox=0, GlutApp::oy=0;


int GlutApp::buttonState=0;


unsigned int GlutApp::width=800;


unsigned int GlutApp::height=800;


unsigned int GlutApp::fov=60;


bool GlutApp::using_idle = true;


GlutApp *GlutApp::app = NULL;


bool GlutApp::paused = false;


bool GlutApp::draw_profiler = true;





Timer GlutApp::timer;





static float camera_trans[] = {0, -80, -200};


static float camera_rot[]   = {0, 0.05, 0};


static float camera_trans_lag[] = {0, -80, -200};


static float camera_rot_lag[] = {0, 0, 0};


static const float inertia = 5;








static bool displaySliders = true;


static bool demoMode = false;


static int idleCounter = 0;


//static int demoCounter = 0;


static const int idleDelay = 2000;





static float modelView[16];





#ifdef _WIN32


// This is specifically to enable the application to enable/disable vsync


typedef BOOL (WINAPI *PFNWGLSWAPINTERVALFARPROC)( int );





void setVSync(int interval)


{


    if(WGL_EXT_swap_control)


    {


        wglSwapIntervalEXT = (PFNWGLSWAPINTERVALFARPROC)wglGetProcAddress( "wglSwapIntervalEXT" );


        wglSwapIntervalEXT(interval);


    }


}


#endif





void GlutApp::SetTitle(const char* title)


{


    glutSetWindowTitle(Stringf("%s - (%d fps) %s" ,GlutApp::app->Title(), int(ifps), title).c_str());


}





float GlutApp::computeFPS(unsigned int fpsLimit)


{


    static unsigned int frameCount = 0;


    static unsigned int fpsCount = 0;


    static float ifps = 0.f;





    frameCount++;


    fpsCount++;


    if (fpsCount == fpsLimit)


    {


        float t = timer.Value();


        ifps = fpsLimit / t;


        fpsCount = 0;


        timer.Reset();





        glutSetWindowTitle(Stringf("%s - (%d fps)" ,GlutApp::app->Title(), int(ifps)).c_str());


    }


    return ifps;


}





static void initGL(int argc, char **argv, int mode)


{


    glutInit(&argc, argv);


    glutInitDisplayMode(mode);


    glutInitWindowSize(GlutApp::width, GlutApp::height);


    glutCreateWindow(GlutApp::app->Title());





    if(glewInit() != GLEW_OK)


    {


        fprintf(stderr, "Unable to initialize GLEW.");


        exit(-1);


    }





    if (!glewIsSupported("GL_VERSION_2_0 GL_VERSION_1_5 GL_ARB_multitexture GL_ARB_vertex_buffer_object"))


    {


        fprintf(stderr, "Required OpenGL extensions missing.");


        exit(-1);


    }





#if defined (_WIN32)


    if (wglewIsSupported("WGL_EXT_swap_control"))


    {


        // disable vertical sync


        wglSwapIntervalEXT(0);


    }


#endif





    glEnable(GL_DEPTH_TEST);


    glClearColor(0, 0, 0, 0);





    glutReportErrors();


}





void _display()


{


    glCheckErrors();





    int w = GlutApp::app->width;


    int h = GlutApp::app->height;





    glClearColor(0.3,0.3,0.3,0);


    glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);





    glEnable(GL_DEPTH_TEST);





    glMatrixMode(GL_PROJECTION);


    glLoadIdentity();


    gluPerspective(GlutApp::app->fov,float(w)/float(h),0.1,1000);





    // view transform


    glMatrixMode(GL_MODELVIEW);


    glLoadIdentity();





    if (GlutApp::using_idle)


    {


        for (int c = 0; c < 3; ++c)


        {


            camera_trans_lag[c] += (camera_trans[c] - camera_trans_lag[c]) * inertia;


            camera_rot_lag[c] += (camera_rot[c] - camera_rot_lag[c]) * inertia;


        }


        glTranslatef(camera_trans_lag[0], camera_trans_lag[1], camera_trans_lag[2]);


        glRotatef(camera_rot_lag[0], 1.0, 0.0, 0.0);


        glRotatef(camera_rot_lag[1], 0.0, 1.0, 0.0);


    }


    else


    {


        glTranslatef(camera_trans[0], camera_trans[1], camera_trans[2]);


        glRotatef(camera_rot[0], 1.0, 0.0, 0.0);


        glRotatef(camera_rot[1], 0.0, 1.0, 0.0);


    }





    glGetFloatv(GL_MODELVIEW_MATRIX, modelView);





    Easy::gl::drawColorAxes();





    glEnable(GL_LIGHTING);





    GlutApp::app->OnRender();





    // draw some axes!


    glDisable(GL_LIGHTING);





    // draw an axis over the screen


    glMatrixMode(GL_PROJECTION);


    glPushMatrix();


    glLoadIdentity();


    glOrtho(0,w,0,h,-1,1);


    glMatrixMode(GL_MODELVIEW);





    float matrot[16];


    memset(matrot,0,16*sizeof(float));


    memcpy(matrot,modelView,12*sizeof(float));


    matrot[15] = 1;





    glPushMatrix();


    glLoadIdentity();


    glScalef(1,1,0.001);


    glTranslatef(w-64,h-64,0);


    glScalef(48,48,48);


    glMultMatrixf(matrot);





    Easy::gl::drawColorAxes();





    glLoadIdentity();





    glDisable(GL_DEPTH_TEST);


    Easy::gl::glColorABGR(0xffffffff);


    GlutApp::app->OnOverlay();





    glPopMatrix();





    glMatrixMode(GL_PROJECTION);


    glPopMatrix();


    glMatrixMode(GL_MODELVIEW);





    glutSwapBuffers();


    glutReportErrors();


    glCheckErrors();





    GlutApp::app->ifps = GlutApp::computeFPS(100);


}





static void _reshape(int w, int h)


{


    glMatrixMode(GL_MODELVIEW);


    glViewport(0, 0, w, h);


    GlutApp::app->width = w;


    GlutApp::app->height = h;


    GlutApp::app->OnReshape(w, h, GlutApp::app->fov);


    glCheckErrors();


}





static void _mouse(int button, int state, int x, int y)


{


    int mods;





    if (state == GLUT_DOWN)


        GlutApp::app->buttonState |= 1<<button;


    else if (state == GLUT_UP)


        GlutApp::app->buttonState = 0;





    mods = glutGetModifiers();


    if (mods & GLUT_ACTIVE_SHIFT)


    {


        GlutApp::app->buttonState = 2;


    }


    else if (mods & GLUT_ACTIVE_CTRL)


    {


        GlutApp::app->buttonState = 3;


    }





    GlutApp::app->ox = x;


    GlutApp::app->oy = y;





    idleCounter = 0;





    glutPostRedisplay();


}





static void _motion(int x, int y)


{


    float dx, dy;


    dx = x - GlutApp::app->ox;


    dy = y - GlutApp::app->oy;





    if (GlutApp::app->buttonState == 3)


    {


        // left+middle = zoom


        camera_trans[2] += (dy / cameraTranslateScale) * 0.5f * fabs(camera_trans[2]);


    }


    else if (GlutApp::app->buttonState & 2)


    {


        // middle = translate


        camera_trans[0] += dx / cameraTranslateScale;


        camera_trans[1] -= dy / cameraTranslateScale;


    }


    else if (GlutApp::app->buttonState & 1)


    {


        // left = rotate


        camera_rot[0] += dy / 5.f;


        camera_rot[1] += dx / 5.f;


    }





    GlutApp::app->ox = x;


    GlutApp::app->oy = y;





    demoMode = false;


    idleCounter = 0;





    glutPostRedisplay();


}





static void _key(unsigned char key, int /*x*/, int /*y*/)


{


    if (!GlutApp::app->OnKey(key))


    {


        switch (key)


        {


        case 'h':


            displaySliders = !displaySliders;


            break;


        default:


            fprintf(stderr,"Unrecognized input \'%c\'\n",key);


        }


    }





    demoMode = false;


    idleCounter = 0;


    glutPostRedisplay();


}





static void _special(int k, int x, int y)


{


    demoMode = false;


    idleCounter = 0;


}





static void _idle(void)


{


    GlutApp::app->OnIdle();


    glutPostRedisplay();


}





static void _cleanup()


{


    GlutApp::app->OnExit();


}





static void _menu(int i)


{


    _key((unsigned char) i, 0, 0);


}





struct HotKeyOptions


{


    char text[256];


    int key;


} hotkey_options[]=


{


    {"Reset",'1'},


    {"Pause    [p]", 'p'},


    {"Profiler [g]", 'g'},


};





void initMenus()


{


    glutCreateMenu(_menu);





    glutAddMenuEntry("Quit     [esc]", '\033');


    glutAddMenuEntry("----------",0);





    for (int i=0;i<3;++i)


    {


        glutAddMenuEntry(hotkey_options[i].text, hotkey_options[i].key);


    }





    glutAttachMenu(GLUT_RIGHT_BUTTON);


}





GlutApp::GlutApp(int _argc, char **_argv, int mode)


{


    argc = _argc;


    argv = _argv;


    glut_mode = mode;


    if (app)


    {


        //printf("application instance already exists!\n");


        exit(1);


    }


    app = this;





    draw_profiler = true;


    paused = false;


}





void GlutApp::Run()


{


    initGL(argc, argv, glut_mode);





    OnInit();





    initMenus();





    glutDisplayFunc(_display);


    glutReshapeFunc(_reshape);


    glutMouseFunc(_mouse);


    glutMotionFunc(_motion);


    glutKeyboardFunc(_key);


    glutSpecialFunc(_special);


    glutIgnoreKeyRepeat(1);





    //SetPause(false);





    atexit(_cleanup);





#ifdef _WIN32


    setVSync(0);


#endif


    glutMainLoop();


}





void GlutApp::SetPause(bool state)


{


    paused = state;


    using_idle = false;


    if(paused)


        glutIdleFunc(NULL);


    else


    {


        glutIdleFunc(_idle);


        using_idle = true;


    }


}





void GlutApp::Repaint()


{


    glutPostRedisplay();


}








const char *GlutApp::Title()


{


    return "GlutApp";


}





void GlutApp::OnInit()


{


}





void GlutApp::OnRender()


{


}





void GlutApp::OnOverlay()


{


    if(paused)


    {


        glColor4f(1,1,1,1);


        Easy::gl::drawSolidRectangle(0,height-16, width, height-32-4);


        glColor4f(1,0,0,1);


        Easy::gl::drawText(width/2,height-32,"PAUSED", GLUT_BITMAP_9_BY_15);


    }


}





void GlutApp::OnUpdate()


{


}





void GlutApp::OnReshape(unsigned int w, unsigned int h, unsigned int fov)


{


}





void GlutApp::OnIdle()


{


}





bool GlutApp::OnKey(unsigned char key)


{


    switch (key)


    {


    case 'p':


        paused = !paused;


        if(paused)


            glutIdleFunc(NULL);


        else


            glutIdleFunc(_idle);


        return true;





    case '\033':


    case 'q':


        exit(0);


        return true;





    case 'g':


        draw_profiler = !draw_profiler;


        return true;


    }


    return false;


}





void GlutApp::OnExit()


{


    std::cout << "OnExit" << std::endl;


}








static void recurse_profile(Profiler::ProfileIterator *iter,int global_xoffset, int &yoffset,int indent,float scale,int numFrames)


{


    int xoffset;


    for (;iter->IsDone() == false;iter->Next())


    {


        if (iter->Calls() == 0)


            continue;





        float thisscale = 1.f;


        if (iter->ParentElapsedTime() > 0.f)


            thisscale = iter->ElapsedTime()/iter->ParentElapsedTime();





        if(thisscale < 0)


            thisscale = 0;


        if(thisscale > 1)


            thisscale = 1;





        int percentage = (int)(100.f*thisscale);





        float count = numFrames;


        FORCE_MAX(count,1);





        float averageTimePerCall = float(iter->ElapsedTime()*1000.f)/iter->Calls();


        float timePerFrame = float(iter->ElapsedTime()*1000.f)/count;


        int callsPerFrame = int(iter->Calls()/count);








        const int NAME_XOFFSET=0+global_xoffset;


        const int GRAPH_XOFFSET=256+global_xoffset;


        const int INDENT_PIXELS=20;


        const int GRAPH_SIZE=30;


        const int YSPACING=16;





        xoffset = NAME_XOFFSET+indent*INDENT_PIXELS;


        Easy::gl::drawText(xoffset,yoffset,iter->Name());





        xoffset = GRAPH_XOFFSET;


        Easy::gl::drawSolidRectangle(xoffset,yoffset, xoffset+GRAPH_SIZE*(thisscale*scale),yoffset+10);





        xoffset = GRAPH_XOFFSET+GRAPH_SIZE+INDENT_PIXELS;


        std::string t = Stringf("calls=%05d time=%0.3fms avg/frame=%0.3fms -- %03d%%",callsPerFrame, timePerFrame, averageTimePerCall, percentage);


        Easy::gl::drawText(xoffset,yoffset,t.c_str());





        yoffset -= YSPACING;





        Profiler::ProfileIterator iter2(iter->ThisNode());


        recurse_profile(&iter2,global_xoffset,yoffset,indent+1,thisscale*scale,numFrames);


    }


}








void GlutApp::DrawProfile(Easy::Profiler::Manager* profiler)


{


    if(!profiler)


        return;


    Profiler::ProfileIterator *iter = profiler->CreateIterator();


    int numFrames = profiler->ElapsedFrames();





    if (!iter->IsDone())


    {


        int startx = 32;


        int starty = 48;


        int y = height-starty;


        recurse_profile(iter,startx,y,0,1,numFrames);


    }


    delete iter;


}





}













nvparticles-public-016a08f98fd3/base/src/GlutApp.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef GLUTAPP_H_INCLUDED
#define GLUTAPP_H_INCLUDED

#if defined(EASY_USE_GLUT)

#include "std_utils.h"

namespace Easy
{
namespace Profiler
{
	class Manager;
}


class GlutApp
{
public:
    static GlutApp *app;

protected:
    int argc;
    char **argv;
    int glut_mode;
    static bool draw_profiler;
    static bool paused;
    static Timer timer;


public:
    float ifps;
    static unsigned int width;
    static unsigned int height;
    static unsigned int fov;

    static int buttonState;
    static int ox, oy;

    static bool using_idle;

public:
    GlutApp(int _argc, char **_argv, int mode=0|16|2);//GLUT_RGB | GLUT_DEPTH | GLUT_DOUBLE);

    void Run();

    void DrawProfile(Easy::Profiler::Manager* profiler);
    void SetPause(bool state);

    void Repaint();

    static float computeFPS(unsigned int fpsLimit=1);

    void SetTitle(const char* title);

public:
    // methods to override
    virtual const char *Title();
    virtual void OnInit();
    virtual void OnRender();
    virtual void OnOverlay();
    virtual void OnUpdate();
    virtual void OnReshape(unsigned int w, unsigned int h, unsigned int fov);
    virtual void OnIdle();
    virtual bool OnKey(unsigned char key);
    virtual void OnExit();

    void* GetDisplay();
    void* GetGlContext();
};

}

#endif

#endif // GLUTAPP_H_INCLUDED
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/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "gl_utils.h"


#include "math_utils.h"


#include <cassert>


#include <iostream>


#include <cstring>


#include <cstdio>


#include <vector>





#if defined( _WIN32 )





#else


#include <GL/glx.h>


#include <X11/Xlib.h>


#include <X11/Xatom.h>





#endif





namespace Easy


{


namespace gl


{





static bool glewInitialized = false;


bool initialize()


{


    if (!glewInitialized)


    {


        glewInitialized = true;


        GLenum err = glewInit();


        if(err != GLEW_OK)


        {


            fprintf(stderr, "Glew failed: %s\n", (char *)glewGetErrorString(err));


            abort();


        }





        return true;


    }


    return true;


}





//------------------------------------------------------------------------------------------


void glColorABGR(unsigned int abgr)


{


    glColor4ub(abgr&0xff,(abgr>>8)&0xff,(abgr>>16)&0xff,(abgr>>24)&0xff);


}





//------------------------------------------------------------------------------------------


void* getContext()


{


#if defined( _WIN32 )


    return (void*)wglGetCurrentContext();


#else


    return (void*)glXGetCurrentContext();


#endif


}





//------------------------------------------------------------------------------------------


void* getDisplay()


{


#if defined( _WIN32 )


    return (void*)wglGetCurrentDC();


#else


    return (void*)glXGetCurrentDisplay();


#endif


}





//------------------------------------------------------------------------------------------


GLuint createTexture2D(GLenum target, int w, int h, GLint internalformat, GLenum format)


{


    GLuint texid;


    glGenTextures(1, &texid);


    glBindTexture(target, texid);





    glTexParameteri(target, GL_TEXTURE_MAG_FILTER, GL_NEAREST);


    glTexParameteri(target, GL_TEXTURE_MIN_FILTER, GL_NEAREST);


    glTexParameteri(target, GL_TEXTURE_WRAP_S, GL_CLAMP_TO_EDGE);


    glTexParameteri(target, GL_TEXTURE_WRAP_T, GL_CLAMP_TO_EDGE);





    glTexImage2D(target, 0, internalformat, w, h, 0, format, GL_FLOAT, 0);


    return texid;


}





//------------------------------------------------------------------------------------------


/// target and usage are according to OpenGK spec.


///


GLuint createBuffer(int size, GLenum target, GLenum usage)


{


    GLuint bo = 0;


    glGenBuffers(1, &bo);


    if (!glCheckErrors())


        return 0;


    if (!bo)


        return false;





    glBindBuffer(target, bo);


    glBufferData(target, size, 0, usage);


    glBindBuffer(GL_ARRAY_BUFFER, 0);


    glCheckErrors();


    return bo;


}





//------------------------------------------------------------------------------------------


GLuint compileProgram(const char *vsource, const char *fsource, const char *gsource, GLenum in_geom_type, GLenum out_geom_type, GLint out_geom_count)


{


    GLuint program = glCreateProgram();





    if (vsource)


    {


        GLuint vertexShader = glCreateShader(GL_VERTEX_SHADER);


        glShaderSource(vertexShader, 1, &vsource, 0);


        glCompileShader(vertexShader);


        glAttachShader(program, vertexShader);


        glCheckErrors();


    }


    if (fsource)


    {


        GLuint fragmentShader = glCreateShader(GL_FRAGMENT_SHADER);


        glShaderSource(fragmentShader, 1, &fsource, 0);


        glCompileShader(fragmentShader);


        glAttachShader(program, fragmentShader);


        glCheckErrors();


    }


    if (gsource)


    {


        GLuint geometryShader = glCreateShader(GL_GEOMETRY_SHADER_EXT);


        glCheckErrors();


        glShaderSource(geometryShader, 1, (const GLchar **)&gsource, 0);


        glCompileShader(geometryShader);


        glAttachShader(program, geometryShader);


        glCheckErrors();


        glProgramParameteriEXT(program, GL_GEOMETRY_INPUT_TYPE_EXT, in_geom_type);


        glCheckErrors();


        glProgramParameteriEXT(program, GL_GEOMETRY_OUTPUT_TYPE_EXT, out_geom_type);


        glCheckErrors();


        glProgramParameteriEXT(program, GL_GEOMETRY_VERTICES_OUT_EXT, out_geom_count);


        glCheckErrors();


    }





    glLinkProgram(program);





    // check if program linked


    GLint success = 0;


    glGetProgramiv(program, GL_LINK_STATUS, &success);





    if (!success)


    {


        char temp[256];


        glGetProgramInfoLog(program, 256, 0, temp);


        printf("Failed to link program:\n%s\n", temp);


        glDeleteProgram(program);


        program = 0;


    }





    return program;


}





//------------------------------------------------------------------------------------------


void deleteBuffer(GLuint* bo)


{


    if (bo && *bo != 0)


    {


        glDeleteBuffers(1, bo);


        *bo = 0;


    }


    glCheckErrors();


}





//------------------------------------------------------------------------------------------


void drawSolidRectangle(const float lx, const float ly, const float hx, const float hy)


{


    const float p[4*2]=


    {


        lx,ly,


        hx,ly,


        hx,hy,


        lx,hy,


    };


    glEnableClientState(GL_VERTEX_ARRAY);


    glVertexPointer(2,GL_FLOAT,0,p);


    glDrawArrays(GL_TRIANGLE_FAN,0,4);


    glDisableClientState(GL_VERTEX_ARRAY);


}





//------------------------------------------------------------------------------------------


void drawLine(float* a, float* b)


{


    assert(a && b);


    glBegin(GL_LINES);


    glVertex3fv(a);


    glVertex3fv(b);


    glEnd();


}





//------------------------------------------------------------------------------------------


void drawBox(float * a, float * b)


{


    assert(a && b);


    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glTranslatef(a[0],a[1],a[2]);


    glScalef(b[0]-a[0],b[1]-a[1],b[2]-a[2]);


    glTranslatef(0.5,0.5,0.5);


    drawCube(0.5);


    glPopMatrix();


}





//------------------------------------------------------------------------------------------


void drawCube(const float radius)


{


    const float verts[] =


    {


        // bottom


        -radius, -radius,  radius,


        radius, -radius,  radius,


        radius, -radius, -radius,


        -radius, -radius, -radius,


        // top


        -radius,  radius, -radius,


        radius,  radius, -radius,


        radius,  radius,  radius,


        -radius,  radius,  radius,


        // back


        -radius, -radius, -radius,


        radius, -radius, -radius,


        radius,  radius, -radius,


        -radius,  radius, -radius,


        // front


        -radius,  radius,  radius,


        radius,  radius,  radius,


        radius, -radius,  radius,


        -radius, -radius,  radius,


        // left


        -radius, -radius,  radius,


        -radius, -radius, -radius,


        -radius,  radius, -radius,


        -radius,  radius,  radius,


        // right


        radius, -radius, -radius,


        radius, -radius,  radius,


        radius,  radius,  radius,


        radius,  radius, -radius


    };





    const char vn[] =


    {


        // bottom


        0, -127,  0,


        0, -127,  0,


        0, -127,  0,


        0, -127,  0,


        // top


        0,  127,  0,


        0,  127,  0,


        0,  127,  0,


        0,  127,  0,


        // back


        0,  0, -127,


        0,  0, -127,


        0,  0, -127,


        0,  0, -127,


        // front


        0,  0,  127,


        0,  0,  127,


        0,  0,  127,


        0,  0,  127,


        // left


        -127,  0,  0,


        -127,  0,  0,


        -127,  0,  0,


        -127,  0,  0,


        // right


        127,  0,  0,


        127,  0,  0,


        127,  0,  0,


        127,  0,  0,


    };





    glEnableClientState(GL_VERTEX_ARRAY);


    glEnableClientState(GL_NORMAL_ARRAY);





    //glColor4f(0, 1, 0, 1);


    glNormalPointer(GL_BYTE,0,vn+0);


    glVertexPointer(3, GL_FLOAT, 0, verts);


    glDrawArrays(GL_TRIANGLE_FAN, 0, 4);





    //glColor4f(1, 0, 1, 1);


    glNormalPointer(GL_BYTE,0,vn+12);


    glVertexPointer(3, GL_FLOAT, 0, verts + 12);


    glDrawArrays(GL_TRIANGLE_FAN, 0, 4);





    //glColor4f(0, 0, 1, 1);


    glNormalPointer(GL_BYTE,0,vn+24);


    glVertexPointer(3, GL_FLOAT, 0, verts + 24);


    glDrawArrays(GL_TRIANGLE_FAN, 0, 4);





    //glColor4f(1, 1, 0, 1);


    glNormalPointer(GL_BYTE,0,vn+36);


    glVertexPointer(3, GL_FLOAT, 0, verts + 36);


    glDrawArrays(GL_TRIANGLE_FAN, 0, 4);





    //glColor4f(1, 0, 0, 1);


    glNormalPointer(GL_BYTE,0,vn+48);


    glVertexPointer(3, GL_FLOAT, 0, verts + 48);


    glDrawArrays(GL_TRIANGLE_FAN, 0, 4);





    //glColor4f(0, 1, 1, 1);


    glNormalPointer(GL_BYTE,0,vn+60);


    glVertexPointer(3, GL_FLOAT, 0, verts + 60);


    glDrawArrays(GL_TRIANGLE_FAN, 0, 4);





    glDisableClientState(GL_VERTEX_ARRAY);


    glDisableClientState(GL_NORMAL_ARRAY);





}





//------------------------------------------------------------------------------------------


void drawWireCube(float radius)


{


    const float verts[] =


    {


        // bottom


        -radius, -radius,  radius,


        radius, -radius,  radius,


        radius, -radius, -radius,


        -radius, -radius, -radius,


        // top


        -radius,  radius, radius,


        radius,  radius, radius,


        radius,  radius,  -radius,


        -radius,  radius,  -radius,


    };





    const unsigned char indices[] =


    {


        0,1, 1,2, 2,3, 3,0, 4,5, 5,6, 6,7, 7,4, 0,4, 1,5, 2,6, 3,7,


    };





    glEnableClientState(GL_VERTEX_ARRAY);





    glVertexPointer(3, GL_FLOAT, 0, verts);


    glDrawElements(GL_LINES, 24, GL_UNSIGNED_BYTE, indices);





    glDisableClientState(GL_VERTEX_ARRAY);


}





//------------------------------------------------------------------------------------------


void drawWireBox(float * a, float * b)


{


    assert(a && b);


    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glTranslatef(a[0],a[1],a[2]);


    glScalef(b[0]-a[0],b[1]-a[1],b[2]-a[2]);


    glTranslatef(0.5,0.5,0.5);


    drawWireCube(0.5);


    glPopMatrix();


}





//------------------------------------------------------------------------------------------


void drawLocator(float * p, float radius)


{


    float a[3],b[3];


    a[0] = p[0] - radius;


    a[1] = p[1] - radius;


    a[2] = p[2] - radius;


    b[0] = p[0] + radius;


    b[1] = p[1] + radius;


    b[2] = p[2] + radius;


    drawBox(a,b);


}





//------------------------------------------------------------------------------------------


void drawColorAxes()


{


    glBegin(GL_LINES);


    glColor3f(1,0,0);


    glVertex3f(0,0,0);


    glVertex3f(1,0,0);


    glColor3f(0,1,0);


    glVertex3f(0,0,0);


    glVertex3f(0,1,0);


    glColor3f(0,0,1);


    glVertex3f(0,0,0);


    glVertex3f(0,0,1);


    glEnd();





    GLint ps;


    glGetIntegerv(GL_POINT_SIZE, &ps);


    glPointSize(5);


    glBegin(GL_POINTS);


    glColor3f(1,0,0);


    glVertex3f(1,0,0);


    glColor3f(0,1,0);


    glVertex3f(0,1,0);


    glColor3f(0,0,1);


    glVertex3f(0,0,1);


    glEnd();


    glPointSize(ps);


}





//------------------------------------------------------------------------------------------


void drawWirePlane(float r, int steps)


{


    float div = (r) / steps;


    vec3f first = make_vec3f(-r,0.f,-r);


    vec3f second = make_vec3f(r,0.f,r);





    glBegin(GL_LINES);





    for (float x=first.x; x<=second.x; x+=div)


    {


        //CT3(x,first.z,second.z);


        glVertex3f(x,0,first.z);


        glVertex3f(x,0,second.z);


    }





    for (float z=first.z; z<=second.z; z+=div)


    {


        glVertex3f(first.x,0,z);


        glVertex3f(second.x,0,z);


    }





    glEnd();


}





//------------------------------------------------------------------------------------------


bool __glCheckErrors(const char *file, const int line)


{


    bool first=true;





    for (;;)


    {


        int e=glGetError();





        if (e==GL_NO_ERROR)


        {


            if (!first)


                std::cerr << std::endl;


            return first;


        }





        first=false;





        static char s[1024];





        sprintf(s,"file <%s>, line %i:",file,line);





        if (e==GL_INVALID_ENUM)


            std::cerr<<"GL Error: "<<s<<" GL_INVALID_ENUM" << ", ";


        if (e==GL_INVALID_VALUE)


            std::cerr<<"GL Error: "<<s<<" GL_INVALID_VALUE" << ", ";


        if (e==GL_INVALID_OPERATION)


            std::cerr<<"GL Error: "<<s<<" GL_INVALID_OPERATION" << ", ";


        if (e==GL_STACK_OVERFLOW)


            std::cerr<<"GL Error: "<<s<<" GL_STACK_OVERFLOW" << ", ";


        if (e==GL_STACK_UNDERFLOW)


            std::cerr<<"GL Error: "<<s<<" GL_STACK_UNDERFLOW" << ", ";


        if (e==GL_OUT_OF_MEMORY)


            std::cerr<<"GL Error: "<<s<<" GL_OUT_OF_MEMORY" << ", ";


        else


            std::cerr << "GL Error: " << s << " "  << glewGetErrorString(e) << ", ";


    }


}





//------------------------------------------------------------------------------------------


#if defined(EASY_USE_GLUT) || 1


//static bool g_glut_initialized = false;


void drawText(int x, int y, const char *s, void *font)


{


    /*if (!g_glut_initialized)


    {


        int argc=1;


        char* argv[]={"glut_utils"};


        glutInit(&argc,argv);


        g_glut_initialized = true;


    }*/


    if (!font)


        font = GLUT_BITMAP_HELVETICA_10;


    glRasterPos2f(x, y);


    int len = (int)strlen(s);


    for (int i = 0; i < len; i++)


    {


        glutBitmapCharacter(font, s[i]);


    }


}


#else


void DrawText(int x, int y, const char *s, void *font)


{


    glRasterPos2f(x, y);


}


#endif





//------------------------------------------------------------------------------------------


/* draw sphere: (courtesy of http://local.wasp.uwa.edu.au/~pbourke)





   Create a sphere centered at c, with radius r, and precision n


   Draw a point for zero radius spheres


   Use CCW facet ordering


   "method" is 0 for quads, 1 for triangles


      (quads look nicer in wireframe mode)


   Partial spheres can be created using theta1->theta2, phi1->phi2


   in radians 0 < theta < 2pi, -pi/2 < phi < pi/2


*/


void drawSphere(float* c, float r, int n, int method, float theta1, float theta2, float phi1, float phi2)


{


    int i,j;


    float t1,t2,t3;


    float e[3],p[3];





    if (r < 0)


        r = -r;


    if (n < 0)


        n = -n;


    if (n < 4 || r <= 0)


    {


        glBegin(GL_POINTS);


        glVertex3f(c[0],c[1],c[2]);


        glEnd();


        return;


    }





    for (j=0; j<n/2; j++)


    {


        t1 = (phi1 + j * (phi2 - phi1) / (n/2));


        t2 = (phi1 + (j + 1) * (phi2 - phi1) / (n/2));





        if (method == 0)


            glBegin(GL_QUAD_STRIP);


        else


            glBegin(GL_TRIANGLE_STRIP);





        for (i=0; i<=n; i++)


        {


            t3 = (theta1 + i * (theta2 - theta1) / n);





            e[0] = cos(t1) * cos(t3);


            e[1] = sin(t1);


            e[2] = cos(t1) * sin(t3);


            p[0] = c[0] + r * e[0];


            p[1] = c[1] + r * e[1];


            p[2] = c[2] + r * e[2];


            glNormal3f(e[0],e[1],e[2]);


            glTexCoord2f(1-(i/(float)n), 2*j/(float)n);


            glVertex3f(p[0],p[1],p[2]);





            e[0] = cos(t2) * cos(t3);


            e[1] = sin(t2);


            e[2] = cos(t2) * sin(t3);


            p[0] = c[0] + r * e[0];


            p[1] = c[1] + r * e[1];


            p[2] = c[2] + r * e[2];


            glNormal3f(e[0],e[1],e[2]);


            glTexCoord2f(1-(i/(float)n), 2*(j+1)/(float)n);


            glVertex3f(p[0],p[1],p[2]);





        }


        glEnd();


    }


}





//------------------------------------------------------------------------------------------


void drawWireSphere(float* c, float r, int n, int method, float theta1, float theta2, float phi1, float phi2)


{


    glPushAttrib(GL_POLYGON_BIT);


    glPolygonMode(GL_FRONT_AND_BACK, GL_LINE);


    drawSphere(c, r, n, method, theta1, theta2, phi1, phi2);


    glPopAttrib();


}





//-----------------------------------------------------------------------------------


void drawWireCylinder(float* a, float* b, float radiusA, float radiusB, int step, bool cap)


{


    if (a == b)


        return;





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();





    vec3f axis;


    axis.x = (b[0]-a[0]);


    axis.y = (b[1]-a[1]);


    axis.z = (b[2]-a[2]);


    // align to axis


    vec3f u = make_vec3f(0,0,1);





    vec3f unitAxis = axis.normalized();


    float dotau = dot(unitAxis, u);


    if (dotau < -0.5 || dotau > 0.5)


        u = make_vec3f(1,0,0);





    mat44f m = mat44f::fromVectors(normalize(cross(cross(unitAxis,u),unitAxis)), normalize(cross(unitAxis,u)), axis, vec3f::fromArray(a));


    glMultMatrixf((GLfloat*)&m);





    std::vector<vec3f> vp;





    for (float a=0; a<2.001; a+=1.f/step)


    {


        float an = a*PI;


        float ca = cosf(an);


        float sa = sinf(an);


        vec3f vca = make_vec3f(ca*radiusA, sa*radiusA, 0);


        vec3f vcb = make_vec3f(ca*radiusB, sa*radiusB, 1);





        vp.push_back(vca);


        vp.push_back(vcb);


    }





    glEnableClientState(GL_VERTEX_ARRAY);


    glVertexPointer(3, GL_FLOAT, 0, &vp[0]);


    glDrawArrays(GL_LINES, 0, vp.size());


    glDisableClientState(GL_VERTEX_ARRAY);





    if(cap)


    {


        vec3f start = make_vec3f(0,0,0);


        vec3f end = make_vec3f(0,0,1);


        drawWireCircle((float*)&start, radiusA, std::max(16,step));


        drawWireCircle((float*)&end, radiusB, std::max(16,step));


    }





    glPopMatrix();


}





//-----------------------------------------------------------------------------------


void drawWireCircle(float* pos,float radius,float dstep,float from,float to)


{


    int step = std::max(int(fabsf(to-from)/dstep), 1);





    from = PI/180*from;


    to = PI/180*to;


    std::vector<vec3f> vp;


    for (int i=0; i<=step; ++i)


    {


        float an = (from+(to-from) * (float(i)/step));


        vp.push_back(vec3f::fromArray(pos) + radius * make_vec3f(cosf(an), sinf(an), 0));


    }





    glEnableClientState(GL_VERTEX_ARRAY);


    glVertexPointer(3, GL_FLOAT, 0, &vp[0]);


    glDrawArrays(GL_LINE_STRIP, 0, vp.size());


    glDisableClientState(GL_VERTEX_ARRAY);


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/base/src/gl_utils.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef GL_UTILS_H_INCLUDED
#define GL_UTILS_H_INCLUDED

#ifndef NOMINMAX
#define NOMINMAX
#endif

#include <GL/glew.h>
#ifdef _WIN32
#include <GL/wglew.h>
#endif

#if defined(_WIN32)
#define WIN32_LEAN_AND_MEAN
#include <Windows.h>
#else
//#include <GL/glxew.h>
#include <GL/glx.h>
#endif

#if defined(EASY_USE_GLUT)
#if defined(__APPLE__) || defined(MACOSX)
#include <GLUT/glut.h>
#else
#include <GL/freeglut.h>
#endif
#endif

#if defined(OSMac_MachO_)
#include <OpenGL/glu.h>
#else
#include <GL/glu.h>
#endif



#include "renderbuffer.h"
#include "FrameBufferObject.h"
#include "GLSLProgram.h"

namespace Easy
{
    namespace gl
    {
        const float PI = 3.142;

        bool initialize();

        bool __glCheckErrors(const char *file, const int line);

        void glColorABGR(unsigned int abgr);

        void* getContext();
        void* getDisplay();

        GLuint compileProgram(const char *vsource, const char *fsource=0, const char *gsource=0, GLenum in_geom_type=GL_POINTS, GLenum out_geom_type=GL_LINE_STRIP, GLint out_geom_count=2);
        GLuint createBuffer(int size, GLenum target, GLenum usage=GL_DYNAMIC_DRAW);
        void deleteBuffer(GLuint* id);
		GLuint createTexture2D(GLenum target, int w, int h, GLint internalformat, GLenum format);

        void drawSolidRectangle(const float lx, const float ly, const float hx, const float hy);
        void drawWirePlane(float radius=1, int steps=10);
        void drawColorAxes();
        void drawLine(float* first, float *second);
        void drawWireBox(float* first, float *second);
        void drawBox(float* first, float *second);
        void drawGridBox(float* first, float * second, float div);
        void drawLocator(float* centre, float radius);
        void drawCube(float radius=1);
        void drawWireCube(float radius=1);
        void drawSphere(float* centre, float radius=1, int n=16, int method=0, float theta1=0.f, float theta2=PI*2, float phi1=-PI/2, float phi2=PI/2);
        void drawWireSphere(float* centre, float radius=1, int n=16, int method=0, float theta1=0.f, float theta2=PI*2, float phi1=-PI/2, float phi2=PI/2);
        void drawWireCylinder(float* a, float* b, float radiusA=1, float radiusB=1, int step=8, bool cap=true);
        void drawWireCircle(float* centre, float radius=1, float dstep=8, float from=0, float to=360);

#undef drawText
        void drawText(int x, int y, const char *s, void *font=0);

    }
}

#define glCheckErrors() Easy::gl::__glCheckErrors(__FILE__,__LINE__)


#endif // UTIL_H_INCLUDED







nvparticles-public-016a08f98fd3/base/src/mat33f.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef MAT33F_H_INCLUDED
#define MAT33F_H_INCLUDED

#include "math_utils.h"

namespace Easy
{

//------------------------------------------------------------------------------------------
/// mat33f
/// multiplication is applied on left side first. so RotateZ * Scale = scale first, then rotate.
/// vectors are multiplied on left. i.e. RotateZ * v = rotated vector.
///
struct NVPARTICLES_ALIGN(16) mat33f
{
    union NVPARTICLES_ALIGN(16)
{
    vec4f m[3];
    float _array[12];
};

// access:
inline NVPARTICLES_CUDA_EXPORT float& element (const int row, const int col);
inline NVPARTICLES_CUDA_EXPORT float element (const int row, const int col) const;
inline NVPARTICLES_CUDA_EXPORT float& operator() (const int iRow, const int iCol);
inline NVPARTICLES_CUDA_EXPORT float operator() (const int iRow, const int iCol) const;

// constructions:
inline NVPARTICLES_CUDA_EXPORT static mat33f identity();
inline NVPARTICLES_CUDA_EXPORT static mat33f zero();
inline NVPARTICLES_CUDA_EXPORT static mat33f fromAxisAngle(const vec3f& axis, const float angle);
inline NVPARTICLES_CUDA_EXPORT static mat33f fromVectors(const vec4f& X, const vec4f& Y, const vec4f& Z);
inline NVPARTICLES_CUDA_EXPORT static mat33f fromVectors(const vec3f& X, const vec3f& Y, const vec3f& Z);
inline NVPARTICLES_CUDA_EXPORT static mat33f rotateX(const float rad);
inline NVPARTICLES_CUDA_EXPORT static mat33f rotateY(const float rad);
inline NVPARTICLES_CUDA_EXPORT static mat33f rotateZ(const float rad);
inline NVPARTICLES_CUDA_EXPORT static mat33f scale(const float sx, const float sy, const float sz);
//inline NVPARTICLES_CUDA_EXPORT static mat44f fromArray(float *s);
//inline NVPARTICLES_CUDA_EXPORT static mat44f rotateQ(vec4f quat);
inline NVPARTICLES_CUDA_EXPORT static mat33f fromOuter(float u1, float u2, float u3, float v1, float v2, float v3);

// operations:
inline NVPARTICLES_CUDA_EXPORT void toAxisAngle(vec3f& rkAxis, float& angle) const;
inline NVPARTICLES_CUDA_EXPORT float determinant() const;
inline NVPARTICLES_CUDA_EXPORT float trace() const;
inline NVPARTICLES_CUDA_EXPORT mat33f transposed() const;
inline NVPARTICLES_CUDA_EXPORT vec3f multiply(const vec3f& v) const;
inline NVPARTICLES_CUDA_EXPORT vec3f multiplyTranspose(const vec3f& v) const;
inline NVPARTICLES_CUDA_EXPORT vec4f multiply(const vec4f& v) const;
inline NVPARTICLES_CUDA_EXPORT vec4f multiplyTranspose(const vec4f& v) const;
inline NVPARTICLES_CUDA_EXPORT mat33f multiply(const mat33f &b) const;
inline NVPARTICLES_CUDA_EXPORT mat33f multiplyTranspose(const mat33f &tb) const;
inline NVPARTICLES_CUDA_EXPORT mat33f normalized() const;

// static operations:
inline NVPARTICLES_CUDA_EXPORT static mat33f transpose(const mat33f& m);
inline NVPARTICLES_CUDA_EXPORT static mat33f slerp(float t, const mat33f& a, const mat33f& b);

};

inline NVPARTICLES_CUDA_EXPORT mat33f operator*(const mat33f &a, const mat33f &b);
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(const mat33f &m, const vec3f &v);
inline NVPARTICLES_CUDA_EXPORT vec4f operator*(const mat33f &m, const vec4f &v);

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float& mat33f::element (const int row, const int col)
{
    return _array[row | (col<<2)];
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float mat33f::element (const int row, const int col) const
{
    return _array[row | (col<<2)];
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float mat33f::operator() (const int row, const int col) const
{
    return element(row, col);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float& mat33f::operator() (const int row, const int col)
{
    return element(row, col);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
mat33f mat33f::identity()
{
    mat33f m;
    m.m[0] = make_vec4f(1,0,0,0);
    m.m[1] = make_vec4f(0,1,0,0);
    m.m[2] = make_vec4f(0,0,1,0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
mat33f mat33f::zero()
{
    mat33f m;
    m.m[0] = make_vec4f(0,0,0,0);
    m.m[1] = make_vec4f(0,0,0,0);
    m.m[2] = make_vec4f(0,0,0,0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
mat33f mat33f::fromVectors(const vec4f& X, const vec4f& Y, const vec4f& Z)
{
    mat33f m;
    m.m[0] = make_vec4f(X.x,X.y,X.z,0);
    m.m[1] = make_vec4f(Y.x,Y.y,Y.z,0);
    m.m[2] = make_vec4f(Z.x,Z.y,Z.z,0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
mat33f mat33f::fromVectors(const vec3f& X, const vec3f& Y, const vec3f& Z)
{
    mat33f m;
    m.m[0] = make_vec4f(X.x,X.y,X.z,0);
    m.m[1] = make_vec4f(Y.x,Y.y,Y.z,0);
    m.m[2] = make_vec4f(Z.x,Z.y,Z.z,0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::rotateX(const float rad)
{
    mat33f m;
    m.m[0] = make_vec4f(1,0,0,0);
    m.m[1] = make_vec4f(0,cosf(rad),sinf(rad),0);
    m.m[2] = make_vec4f(0,-sinf(rad),cosf(rad),0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::rotateY(const float rad)
{
    mat33f m;
    m.m[0] = make_vec4f(cosf(rad),0,-sinf(rad),0);
    m.m[1] = make_vec4f(0,1,0,0);
    m.m[2] = make_vec4f(sinf(rad),0,cosf(rad),0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::rotateZ(const float rad)
{
    mat33f m;
    m.m[0] = make_vec4f(cosf(rad),sinf(rad),0,0);
    m.m[1] = make_vec4f(-sinf(rad),cosf(rad),0,0);
    m.m[2] = make_vec4f(0,0,1,0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::scale(const float sx, const float sy, const float sz)
{
    mat33f m;
    m.m[0] = make_vec4f(sx,0,0,0);
    m.m[1] = make_vec4f(0,sy,0,0);
    m.m[2] = make_vec4f(0,0,sz,0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::normalized() const
{
    mat33f r;
    r.m[0] = m[0].normalized();
    r.m[1] = m[1].normalized();
    r.m[2] = m[2].normalized();
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void mat33f::toAxisAngle(vec3f& axis, float& angle) const
{
    // Let (x,y,z) be the unit-length axis and let A be an angle of rotation.
    // The rotation matrix is R = I + sin(A)*P + (1-cos(A))*P^2 where
    // I is the identity and
    //
    //       +-        -+
    //   P = |  0 -z +y |
    //       | +z  0 -x |
    //       | -y +x  0 |
    //       +-        -+
    //
    // If A > 0, R represents a counterclockwise rotation about the axis in
    // the sense of looking from the tip of the axis vector towards the
    // origin.  Some algebra will show that
    //
    //   cos(A) = (trace(R)-1)/2  and  R - R^t = 2*sin(A)*P
    //
    // In the event that A = pi, R-R^t = 0 which prevents us from extracting
    // the axis through P.  Instead note that R = I+2*P^2 when A = pi, so
    // P^2 = (R-I)/2.  The diagonal entries of P^2 are x^2-1, y^2-1, and
    // z^2-1.  We can solve these for axis (x,y,z).  Because the angle is pi,
    // it does not matter which sign you choose on the square roots.
    /*
    0 1 2
    3 4 5
    6 7 8

    0 3 6
    1 4 7
    2 5 8
    */


    float trace = element(0,0) + element(1,1) + element(2,2);
    angle = acosf((0.5f)*(trace-1.0f));  // in [0,PI]

    if ( angle > 0.0f )
    {
        if ( angle < PI )
        {
            axis.x = element(1,2) - element(2,1);
            axis.y = element(2,0) - element(0,2);
            axis.z = element(0,1) - element(1,0);
            axis.normalize();
        }
        else
        {
            // angle is PI
            float fHalfInverse;
            if ( element(0,0) >= element(1,1) )
            {
                if ( element(0,0) >= element(2,2) )
                {
                    axis.x = (0.5f)*sqrtf(element(0,0) - element(1,1) - element(2,2) + 1.0f);
                    fHalfInverse = (0.5f)/axis.x;
                    axis.y = fHalfInverse*element(1,0);
                    axis.z = fHalfInverse*element(2,0);
                    axis.normalize();
                }
                else
                {
                    axis.z = (0.5f)*sqrtf(element(2,2) - element(0,0) - element(1,1) + 1.0f);
                    fHalfInverse = (0.5f)/axis.z;
                    axis.x = fHalfInverse*element(2,0);
                    axis.y = fHalfInverse*element(2,1);
                    axis.normalize();
                }
            }
            else
            {
                if ( element(1,1) >= element(2,2) )
                {
                    axis.y = (0.5f)*sqrtf(element(1,1) - element(0,0) - element(2,2) + 1.0f);
                    fHalfInverse = (0.5f)/axis.y;
                    axis.x = fHalfInverse*element(1,0);
                    axis.z = fHalfInverse*element(2,1);
                    axis.normalize();
                }
                else
                {
                    axis.z = (0.5f)*sqrtf(element(2,2) - element(0,0) - element(1,1) + 1.0f);
                    fHalfInverse = (0.5f)/axis.z;
                    axis.x = fHalfInverse*element(2,0);
                    axis.y = fHalfInverse*element(2,1);
                    axis.normalize();
                }
            }
        }
    }
    else
    {
        // The angle is 0 and the matrix is the identity.  Any axis will
        // work, so just use the x-axis.
        axis.x = 1.0f;
        axis.y = 0.0f;
        axis.z = 0.0f;
    }
}

//----------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::fromAxisAngle(const vec3f& rkAxis, const float angle)
{
    float fCos = cosf(angle);
    float fSin = sinf(angle);
    float fOneMinusCos = 1.0f-fCos;
    float fX2 = rkAxis.x*rkAxis.x;
    float fY2 = rkAxis.y*rkAxis.y;
    float fZ2 = rkAxis.z*rkAxis.z;
    float fXYM = rkAxis.x*rkAxis.y*fOneMinusCos;
    float fXZM = rkAxis.x*rkAxis.z*fOneMinusCos;
    float fYZM = rkAxis.y*rkAxis.z*fOneMinusCos;
    float fXSin = rkAxis.x*fSin;
    float fYSin = rkAxis.y*fSin;
    float fZSin = rkAxis.z*fSin;

    mat33f r = mat33f::zero();
    r.element(0,0) = fX2*fOneMinusCos+fCos;
    r.element(1,0) = fXYM-fZSin;
    r.element(2,0) = fXZM+fYSin;
    r.element(0,1) = fXYM+fZSin;
    r.element(1,1) = fY2*fOneMinusCos+fCos;
    r.element(2,1) = fYZM-fXSin;
    r.element(0,2) = fXZM-fYSin;
    r.element(1,2) = fYZM+fXSin;
    r.element(2,2) = fZ2*fOneMinusCos+fCos;

    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float mat33f::determinant() const
{
    float fCo00 = element(1,1)*element(2,2) - element(2,1)*element(1,2);
    float fCo10 = element(2,1)*element(0,2) - element(0,1)*element(2,2);
    float fCo20 = element(0,1)*element(1,2) - element(1,1)*element(0,2);
    float fDet = element(0,0)*fCo00 + element(1,0)*fCo10 + element(2,0)*fCo20;
    return fDet;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::fromOuter(float u1, float u2, float u3, float v1, float v2, float v3)
{
    return fromVectors(
               make_vec3f(u1*v1, u1*v2, u1*v3),
               make_vec3f(u2*v1, u2*v2, u2*v3),
               make_vec3f(u3*v1, u3*v2 ,u3*v3)
           );
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float mat33f::trace() const
{
    return m[0].x + m[1].y + m[2].z;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::transposed() const
{
    mat33f r;
    r.element(0,0) = element(0,0);
    r.element(1,1) = element(1,1);
    r.element(2,2) = element(2,2);
    r.element(1,0) = element(0,1);
    r.element(2,0) = element(0,2);
    r.element(0,1) = element(1,0);
    r.element(0,2) = element(2,0);
    r.element(1,2) = element(2,1);
    r.element(2,1) = element(1,2);
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::transpose(const mat33f& m)
{
    return m.transposed();
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f mat33f::multiply(const vec3f& v) const
{
    return transposed().multiplyTranspose(v);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f mat33f::multiply(const vec4f& v) const
{
    return transposed().multiplyTranspose(v);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f mat33f::multiplyTranspose(const vec3f& a) const
{
    vec3f r;
    //vec4f a = make_vec4f(v, 0.0f);
    r.x = a.x * m[0].x + a.y * m[0].y + a.z * m[0].z;// + a.w * m[0].w;//dot(v, m[0]);
    r.y = a.x * m[1].x + a.y * m[1].y + a.z * m[1].z;// + a.w * m[1].w;//dot(v, m[1]);
    r.z = a.x * m[2].x + a.y * m[2].y + a.z * m[2].z;// + a.w * m[2].w;//dot(v, m[2]);
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f mat33f::multiplyTranspose(const vec4f& a) const
{
    vec4f r;
    r.w = a.w;
    r.x = a.x * m[0].x + a.y * m[0].y + a.z * m[0].z;// + a.w * m[0].w;//dot(v, m[0]);
    r.y = a.x * m[1].x + a.y * m[1].y + a.z * m[1].z;// + a.w * m[1].w;//dot(v, m[1]);
    r.z = a.x * m[2].x + a.y * m[2].y + a.z * m[2].z;// + a.w * m[2].w;//dot(v, m[2]);
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::multiply(const mat33f &b) const
{
    return multiplyTranspose(b.transposed());
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::multiplyTranspose(const mat33f &tb) const
{
    mat33f r;
    for (int i=0; i<3; ++i)
    {
        r.m[i].x = m[i].x * tb.m[0].x + m[i].y * tb.m[0].y + m[i].z * tb.m[0].z;//r.m[i].x = dot(m[i], tb.m[0]);
        r.m[i].y = m[i].x * tb.m[1].x + m[i].y * tb.m[1].y + m[i].z * tb.m[1].z;//r.m[i].y = dot(m[i], tb.m[1]);
        r.m[i].z = m[i].x * tb.m[2].x + m[i].y * tb.m[2].y + m[i].z * tb.m[2].z;//r.m[i].z = dot(m[i], tb.m[2]);
    }
    return r;
}

//------------------------------------------------------------------------------------------
/// Eigen decomposition code
/// thanks to Matthias Mueller-Fischer!
///
inline NVPARTICLES_CUDA_EXPORT void jacobiRotate(mat33f& A, mat33f& R, int p, int q)
{
    // rotates A through phi in pq-plane to set A(p,q) = 0
    // rotation stored in R whose columns are eigenvectors of A
    if (A(p,q) == 0.0f)
        return;

    float d = (A(p,p) - A(q,q))/(2.0f*A(p,q));
    float t = 1.0f / (fabs(d) + sqrtf(d*d + 1.0f));
    if (d < 0.0f) t = -t;
    float c = 1.0f/sqrtf(t*t + 1.0f);
    float s = t*c;
    A(p,p) += t*A(p,q);
    A(q,q) -= t*A(p,q);
    A(p,q) = A(q,p) = 0.0f;
    // transform A
    int k;
    for (k = 0; k < 3; k++)
    {
        if (k != p && k != q)
        {
            float Akp = c*A(k,p) + s*A(k,q);
            float Akq =-s*A(k,p) + c*A(k,q);
            A(k,p) = A(p,k) = Akp;
            A(k,q) = A(q,k) = Akq;
        }
    }
    // store rotation in R
    for (k = 0; k < 3; k++)
    {
        float Rkp = c*R(k,p) + s*R(k,q);
        float Rkq =-s*R(k,p) + c*R(k,q);
        R(k,p) = Rkp;
        R(k,q) = Rkq;
    }
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void eigenDecomposition(mat33f& A, mat33f& R)
{
    const int numJacobiIterations = 4;
    const float epsilon = 1e-15f;

    // only for symmetric matrices!
    R = mat33f::identity();
    int iter = 0;
    while (iter < numJacobiIterations)  	// 3 off diagonal elements
    {
        // find off diagonal element with maximum modulus
        int p,q;
        float a,max;
        max = fabs(A(0,1));
        p = 0;
        q = 1;
        a   = fabs(A(0,2));
        if (a > max)
        {
            p = 0;
            q = 2;
            max = a;
        }
        a   = fabs(A(1,2));
        if (a > max)
        {
            p = 1;
            q = 2;
            max = a;
        }
        // all small enough -> done
        if (max < epsilon)
            break;
        // rotate matrix with respect to that element
        jacobiRotate(A, R, p,q);
        iter++;
    }
}

//------------------------------------------------------------------------------------------
/// operators:
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator* (const mat33f& a, const float b)
{
    return mat33f::fromVectors(a.m[0]*b, a.m[1]*b, a.m[2]*b);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator* (const float b, const mat33f& a)
{
    return mat33f::fromVectors(a.m[0]*b, a.m[1]*b, a.m[2]*b);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator/ (const mat33f& a, const float b)
{
    return mat33f::fromVectors(a.m[0]/b, a.m[1]/b, a.m[2]/b);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator/ (const float b, const mat33f& a)
{
    return mat33f::fromVectors(b/a.m[0], b/a.m[1], b/a.m[2]);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator+(const mat33f& a, const mat33f& b)
{
    return mat33f::fromVectors(a.m[0]+b.m[0], a.m[1]+b.m[1], a.m[2]+b.m[2]);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator-(const mat33f& a, const mat33f& b)
{
    return mat33f::fromVectors(a.m[0]-b.m[0], a.m[1]-b.m[1], a.m[2]-b.m[2]);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void operator*=(mat33f& a, const float b)
{
    a.m[0] *= b;
    a.m[1] *= b;
    a.m[2] *= b;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void operator+=(mat33f& a, const mat33f& b)
{
    a.m[0] += b.m[0];
    a.m[1] += b.m[1];
    a.m[2] += b.m[2];
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT bool operator==(const mat33f& a, const mat33f& b)
{
    return (a.m[0] == b.m[0] && a.m[1] == b.m[1] && a.m[2] == b.m[2]);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT bool operator!=(const mat33f& a, const mat33f& b)
{
    return (a.m[0] != b.m[0] || a.m[1] != b.m[1] || a.m[2] == b.m[2]);
}

//------------------------------------------------------------------------------------------
///
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f mat33f::slerp(float t, const mat33f& a, const mat33f& b)
{
    // remove scaling.
    mat33f an = a.normalized();
    // transform b into a-space.
    mat33f delta = b.normalized() * an.transposed();

    // interpolate the original scale...
    float asx = length(make_vec3f(a.m[0]));
    float asy = length(make_vec3f(a.m[1]));
    float asz = length(make_vec3f(a.m[2]));
    float bsx = length(make_vec3f(b.m[0]));
    float bsy = length(make_vec3f(b.m[1]));
    float bsz = length(make_vec3f(b.m[2]));
    float sx = t*bsx + (1-t)*asx;
    float sy = t*bsy + (1-t)*asy;
    float sz = t*bsz + (1-t)*asz;

    // interpolate the angle...
    vec3f axis;
    float angle;
    delta.toAxisAngle(axis, angle);

    // reconstruct delta-matrix.
    delta = fromAxisAngle(axis, t*angle);

    return scale(sx, sy, sz) * delta * an;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat33f operator*(const mat33f &a, const mat33f &b)
{
    return a.multiply(b);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f operator*(const mat33f &m, const vec4f &v)
{
    return m.multiply(v);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(const mat33f &m, const vec3f &v)
{
    return m.multiply(v);
}

//------------------------------------------------------------------------------------------
#ifndef __CUDA_ARCH__
inline std::ostream &operator<< (std::ostream &s, const mat33f &m)
{
    for(int r=0; r<3; ++r)
    {
        s << "[ ";
        for(int c=0; c<3; ++c)
        {
            s << m(r,c) << " ";
        }
        s << "] ";
    }
    return s;
}
#endif
//------------------------------------------------------------------------------------------
}

#endif // MAT33F_H_INCLUDED







nvparticles-public-016a08f98fd3/base/src/mat44f.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef MAT44F_H_INCLUDED
#define MAT44F_H_INCLUDED

#include "math_utils.h"
#include "mat33f.h"

namespace Easy
{

//------------------------------------------------------------------------------------------
/// mat44f
///
/// data is stored as column-vectors in column-major layout (like OpenGL).
///
/// M = 1 0 0 tx   V = x
///     0 1 0 ty       y
///     0 0 1 tz       z
///     0 0 0 1        1
///
/// operations are taken from the right (like OpenGL). i.e. S * R * T = translate, then rotate, then scale.
///
/// Note that all data needs to be transposed before using in OpenGL as the memory layout is rowmajor.
///
struct NVPARTICLES_ALIGN(16) mat44f
{
    union NVPARTICLES_ALIGN(16)
    {
        vec4f m[4];
        float _array[16];
    };

    inline NVPARTICLES_CUDA_EXPORT float& element (int row, int col);
    inline NVPARTICLES_CUDA_EXPORT float element (int row, int col) const;
    inline NVPARTICLES_CUDA_EXPORT float& operator() (int iRow, int iCol);
    inline NVPARTICLES_CUDA_EXPORT float operator() (int iRow, int iCol) const;

    inline NVPARTICLES_CUDA_EXPORT operator float*();
    inline NVPARTICLES_CUDA_EXPORT operator const float*() const;

    inline NVPARTICLES_CUDA_EXPORT void set_row (int row, vec4f v);

    // constructions:
    inline NVPARTICLES_CUDA_EXPORT static mat44f fromVectors(const vec4f& X, const vec4f& Y, const vec4f& Z, const vec4f& T=make_vec4f(0));
    inline NVPARTICLES_CUDA_EXPORT static mat44f fromVectors(const vec3f& X, const vec3f& Y, const vec3f& Z, const vec3f& T=make_vec3f(0));
    inline NVPARTICLES_CUDA_EXPORT static mat44f zero();
    inline NVPARTICLES_CUDA_EXPORT static mat44f identity();
    inline NVPARTICLES_CUDA_EXPORT static mat44f fromArray(float *s);

    /// returns a matrix that rotates anti-clockwise around X-axis.
    inline NVPARTICLES_CUDA_EXPORT static mat44f rotateX(float rad);
    /// returns a matrix that rotates anti-clockwise around Y-axis.
    inline NVPARTICLES_CUDA_EXPORT static mat44f rotateY(float rad);
    /// returns a matrix that rotates anti-clockwise around Z-axis.
    inline NVPARTICLES_CUDA_EXPORT static mat44f rotateZ(float rad);
    /// returns a matrix that rotates using a quaternion.
    inline NVPARTICLES_CUDA_EXPORT static mat44f rotateQ(vec4f quat);
    /// returns a matrix that scales.
    inline NVPARTICLES_CUDA_EXPORT static mat44f scale(const float sx,const float sy,const float sz);
    inline NVPARTICLES_CUDA_EXPORT static mat44f scale(const float s);
    /// returns a matrix that translates.
    inline NVPARTICLES_CUDA_EXPORT static mat44f translate(const float tx, const float ty, const float tz);
    /// returns a matrix that projects into frustum bounds.
    inline NVPARTICLES_CUDA_EXPORT static mat44f frustum(const float l, const float r, const float b, const float t, const float n, const float f);
    /// returns a matrix that projects into a frustum using simple camera attributes.
    inline NVPARTICLES_CUDA_EXPORT static mat44f perspective(const float fovy, const float aspect, const float n, const float f);
    /// returns a matrix that looks along a ray with optional roll around the ray's axis.
    inline NVPARTICLES_CUDA_EXPORT static mat44f lookAt(vec3f from, vec3f to, float roll);

    // operations:
    inline NVPARTICLES_CUDA_EXPORT float determinant() const;
    inline NVPARTICLES_CUDA_EXPORT mat44f inverse() const;
    inline NVPARTICLES_CUDA_EXPORT mat44f inverseAffine() const;
    inline NVPARTICLES_CUDA_EXPORT mat44f inverseAffineNoScale() const;
    inline NVPARTICLES_CUDA_EXPORT mat44f transposed() const;
    /// transform a vector with the matrix.
    inline NVPARTICLES_CUDA_EXPORT vec3f multiply(vec3f v) const;
    inline NVPARTICLES_CUDA_EXPORT vec4f multiply(vec4f v) const;
    inline NVPARTICLES_CUDA_EXPORT vec3f multiplyNormalized(vec3f v) const;
    inline NVPARTICLES_CUDA_EXPORT vec3f multiplyTranspose(vec3f v) const;
    inline NVPARTICLES_CUDA_EXPORT vec4f multiplyTranspose(vec4f v) const;
	inline NVPARTICLES_CUDA_EXPORT vec3f multiplyPoint(vec3f v) const;

    /// pre-multiply by a matrix B (on the right, i.e. M * B).
    inline NVPARTICLES_CUDA_EXPORT void preMultiply(const mat44f &b);
    /// pre-multiply by a translation matrix.
    inline NVPARTICLES_CUDA_EXPORT void preTranslate(float tx, float ty, float tz);
    /// pre-multiply by a scaling matrix.
    inline NVPARTICLES_CUDA_EXPORT void preScale(float sx, float sy, float sz);
    /// post-multiply by a matrix B (on the left, i.e. B * M).
    inline NVPARTICLES_CUDA_EXPORT void postMultiply(const mat44f &b);
	/// make this matrix orthogonal.
    inline NVPARTICLES_CUDA_EXPORT void orthogonalise();


    // get components:
    inline NVPARTICLES_CUDA_EXPORT const vec4f& X() const;
    inline NVPARTICLES_CUDA_EXPORT const vec4f& Y() const;
    inline NVPARTICLES_CUDA_EXPORT const vec4f& Z() const;
    inline NVPARTICLES_CUDA_EXPORT const vec4f& translation() const;
    inline NVPARTICLES_CUDA_EXPORT mat44f rotation() const;

    // static operations:
    inline NVPARTICLES_CUDA_EXPORT static mat44f multiply(const mat44f &a, const mat44f &b);
    inline NVPARTICLES_CUDA_EXPORT static mat44f multiplyTranspose(const mat44f &a, const mat44f &tb);
    inline NVPARTICLES_CUDA_EXPORT static mat44f transpose(const mat44f& m);
    inline NVPARTICLES_CUDA_EXPORT static mat44f slerp(float t, const mat44f& a, const mat44f& b);
};

/// post-multiply matrix A by matrix B (i.e. B * A).
inline NVPARTICLES_CUDA_EXPORT mat44f operator*(const mat44f &a, const mat44f &b);
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(const mat44f &m, const vec3f &v);
inline NVPARTICLES_CUDA_EXPORT vec4f operator*(const mat44f &m, const vec4f &v);

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT const vec4f& mat44f::X() const
{
    return m[0];
}

inline NVPARTICLES_CUDA_EXPORT const vec4f& mat44f::Y() const
{
    return m[1];
}

inline NVPARTICLES_CUDA_EXPORT const vec4f& mat44f::Z() const
{
    return m[2];
}

//------------------------------------------------------------------------------------------
#ifndef __CUDA_ARCH__
inline std::ostream &operator<< (std::ostream &s, const mat44f &v)
{
/*
    s << "[" << v.m[0] << "] ";
    s << "[" << v.m[1] << "] ";
    s << "[" << v.m[2] << "] ";
    s << "[" << v.m[3] << "] ";
*/

    for(int r=0;r<4;++r)
    {
        s << "[ ";
        for(int c=0;c<4;++c)
        {
            s << v(r, c) << " ";
        }
        s << "] ";
    }

    return s;
}
#endif
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f::operator const float*() const
{
    return _array;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f::operator float*()
{
    return _array;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float& mat44f::element (int row, int col)
{
    return _array[row | (col<<2)];
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float mat44f::element (int row, int col) const
{
    return _array[row | (col<<2)];
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float mat44f::operator() (int row, int col) const
{
    return element(row,col);
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float& mat44f::operator() (int row, int col)
{
    return element(row,col);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::identity()
{
    mat44f m;
    m.m[0] = make_vec4f(1,0,0,0);
    m.m[1] = make_vec4f(0,1,0,0);
    m.m[2] = make_vec4f(0,0,1,0);
    m.m[3] = make_vec4f(0,0,0,1);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::zero()
{
    mat44f m;
    m.m[0] = make_vec4f(0);
    m.m[1] = make_vec4f(0);
    m.m[2] = make_vec4f(0);
    m.m[3] = make_vec4f(0);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::fromArray(float *s)
{
    mat44f m;
    for(int i=0;i<16;++i)
        m._array[i] = s[i];
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::fromVectors(const vec4f& X, const vec4f& Y, const vec4f& Z, const vec4f& T)
{
    mat44f m;
    m.m[0] = X;
    m.m[1] = Y;
    m.m[2] = Z;
    m.m[3] = T;
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::fromVectors(const vec3f& X, const vec3f& Y, const vec3f& Z, const vec3f& T)
{
    mat44f m;
    m.m[0] = make_vec4f(X.x,X.y,X.z,0);
    m.m[1] = make_vec4f(Y.x,Y.y,Y.z,0);
    m.m[2] = make_vec4f(Z.x,Z.y,Z.z,0);
    m.m[3] = make_vec4f(T.x,T.y,T.z,1);
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT const vec4f& mat44f::translation() const
{
    return m[3];
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::rotation() const
{
    mat44f r = fromVectors(m[0],m[1],m[2],make_vec4f(0,0,0,1));
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void mat44f::orthogonalise()
{
    vec4f x = m[0];
    vec4f z = m[2].normalized();
    vec4f y = normalize(cross(z,x));
    x = normalize(cross(y,z));

    m[0] = x;
    m[1] = y;
    m[2] = z;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::rotateX(float rad)
{
    mat44f m;
    m.m[0] = make_vec4f(1,0,0,0);
    m.m[1] = make_vec4f(0,cosf(rad),sinf(rad),0);
    m.m[2] = make_vec4f(0,-sinf(rad),cosf(rad),0);
    m.m[3] = make_vec4f(0,0,0,1);
    return m;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::rotateY(float rad)
{
    mat44f m;
    m.m[0] = make_vec4f(cosf(rad),0,-sinf(rad),0);
    m.m[1] = make_vec4f(0,1,0,0);
    m.m[2] = make_vec4f(sinf(rad),0,cosf(rad),0);
    m.m[3] = make_vec4f(0,0,0,1);
    return m;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::rotateZ(float rad)
{
    mat44f m;
    m.m[0] = make_vec4f(cosf(rad),sinf(rad),0,0);
    m.m[1] = make_vec4f(-sinf(rad),cosf(rad),0,0);
    m.m[2] = make_vec4f(0,0,1,0);
    m.m[3] = make_vec4f(0,0,0,1);
    return m;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::rotateQ(vec4f q)
{
    vec4f m0;
    vec4f m1;
    vec4f m2;
    vec4f m3;

    float ww = q.w*q.w;
    float xx = q.x*q.x;
    float yy = q.y*q.y;
    float zz = q.z*q.z;
    float s = 2.f/(ww + xx + yy + zz);
    float xy = q.x*q.y;
    float xz = q.x*q.z;
    float yz = q.y*q.z;
    float wx = q.w*q.x;
    float wy = q.w*q.y;
    float wz = q.w*q.z;

    // vectors are multiplied on the right (pre-multiply).
    m0.x = 1.f - s * (yy + zz);
    m0.y = s * (xy - wz);
    m0.z = s * (xz + wy);
    m0.w = 0.f;
    m1.x = s * (xy + wz);
    m1.y = 1.f - s * (xx + zz);
    m1.z = s * (yz - wx);
    m1.w = 0.f;
    m2.x = s * (xz - wy);
    m2.y = s * (yz + wx);
    m2.z = 1.f - s * (xx + yy);
    m2.w = 0.f;
    m3.x = 0.f;
    m3.y = 0.f;
    m3.z = 0.f;
    m3.w = 1.f;

    mat44f r;
    r.m[0] = m0;
    r.m[1] = m1;
    r.m[2] = m2;
    r.m[3] = m3;

    return r;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::scale(const float sx,const float sy,const float sz)
{
    mat44f m;
    m.m[0] = make_vec4f(sx,0,0,0);
    m.m[1] = make_vec4f(0,sy,0,0);
    m.m[2] = make_vec4f(0,0,sz,0);
    m.m[3] = make_vec4f(0,0,0,1);
    return m;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::scale(const float s)
{
    mat44f m;
    m.m[0] = make_vec4f(s,0,0,0);
    m.m[1] = make_vec4f(0,s,0,0);
    m.m[2] = make_vec4f(0,0,s,0);
    m.m[3] = make_vec4f(0,0,0,1);
    return m;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::translate(const float tx, const float ty, const float tz)
{
    mat44f m;
    m.m[0] = make_vec4f(1,0,0,0);
    m.m[1] = make_vec4f(0,1,0,0);
    m.m[2] = make_vec4f(0,0,1,0);
    m.m[3] = make_vec4f(tx,ty,tz,1.f);
    return m;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::frustum(const float l, const float r, const float b, const float t, const float n, const float f)
{
    mat44f m;
    m.m[0].x = (2.f*n) / (r-l);
    m.m[1].x = 0.f;
    m.m[2].x = 0.f;
    m.m[3].x = 0.f;

    m.m[0].y = 0.f;
    m.m[1].y = (2.f*n) / (t-b);
    m.m[2].y = 0.f;
    m.m[3].y = 0.f;

    m.m[0].z = (r+l) / (r-l);
    m.m[1].z = (t+b) / (t-b);
    m.m[2].z = -(f+n) / (f-n);
    m.m[3].z = -1.f;

    m.m[0].w = 0.f;
    m.m[1].w = 0.f;
    m.m[2].w = -(2.f*f*n) / (f-n);
    m.m[3].w = 0.f;
    return m;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::perspective(const float fovyrad, const float aspect, const float n, const float f)
{
    float xmin, xmax, ymin, ymax;
    ymax = n * tanf(fovyrad * 0.5f);
    ymin = -ymax;
    xmin = ymin * aspect;
    xmax = ymax * aspect;
    return frustum(xmin, xmax, ymin, ymax, n, f);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void mat44f::preMultiply(const mat44f &b)
{
    mat44f tb = b.transposed();
    *this = multiplyTranspose(*this,tb);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void mat44f::postMultiply(const mat44f &b)
{
    mat44f ab = transposed();
    ab = multiplyTranspose(b,ab);
    m[0] = ab.m[0];
    m[1] = ab.m[1];
    m[2] = ab.m[2];
    m[3] = ab.m[3];
}

//------------------------------------------------------------------------------------------
// multiply two matrices and return the result
//
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::multiply(const mat44f &a, const mat44f &b)
{
    mat44f tb = b.transposed();
    return multiplyTranspose(a,tb);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::multiplyTranspose(const mat44f &a, const mat44f &tb)
{
    mat44f r;
    for (int i=0;i<4;++i)
    {
        r.m[i].x = dot(a.m[i], tb.m[0]);
        r.m[i].y = dot(a.m[i], tb.m[1]);
        r.m[i].z = dot(a.m[i], tb.m[2]);
        r.m[i].w = dot(a.m[i], tb.m[3]);
    }
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f operator*(const mat44f &a, const mat44f &b)
{
    return mat44f::multiply(b, a);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f operator*(const mat44f &m, const vec4f &v)
{
    return m.multiply(v);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(const mat44f &m, const vec3f &v)
{
    return m.multiply(v);
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline vec4f mat44f::multiplyTranspose(vec4f v) const
{
    vec4f r;
    r.x = dot(v, m[0]);
    r.y = dot(v, m[1]);
    r.z = dot(v, m[2]);
    r.w = dot(v, m[3]);
    return r;
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline vec3f mat44f::multiplyTranspose(vec3f v) const
{
    vec3f r;
    vec4f v4 = make_vec4f(v, 0.0f);
    r.x = dot(v4, m[0]);
    r.y = dot(v4, m[1]);
    r.z = dot(v4, m[2]);
    //float w = dot(v4, m[3]);
    //r /= w;
    return r;
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline vec4f mat44f::multiply(vec4f v) const
{
    return transposed().multiplyTranspose(v);
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline vec3f mat44f::multiplyPoint(vec3f v) const
{
    return make_vec3f(transposed().multiplyTranspose(make_vec4f(v,1)));
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline vec3f mat44f::multiply(vec3f v) const
{
    return transposed().multiplyTranspose(v);
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline vec3f mat44f::multiplyNormalized(vec3f v) const
{
    vec4f r = multiply(make_vec4f(v, 1.0f));
    return make_vec3f(r.x/r.w, r.y/r.w, r.z/r.w);
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline void mat44f::preScale(float sx, float sy, float sz)
{
    m[0].x *= sx;
    m[1].y *= sy;
    m[2].z *= sz;
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline void mat44f::preTranslate(float tx, float ty, float tz)
{
    m[3] += tx*m[0] + ty*m[1] + tz*m[2];
}

//----------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::slerp(float t, const mat44f& a, const mat44f& b)
{
    mat33f arot = mat33f::fromVectors(a.m[0], a.m[1], a.m[2]);
    mat33f brot = mat33f::fromVectors(b.m[0], b.m[1], b.m[2]);

    mat33f irot = mat33f::slerp(t, arot, brot);

    // interpolate the position...
    vec4f at = a.m[3];
    vec4f bt = b.m[3];
    vec4f it = t*bt + (1-t)*at;

    vec3f x = make_vec3f(irot.m[0]);
    vec3f y = make_vec3f(irot.m[1]);
    vec3f z = make_vec3f(irot.m[2]);

    return fromVectors(make_vec4f(x,0), make_vec4f(y,0), make_vec4f(z,0), it);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::lookAt(vec3f from, vec3f to, float twist)
{
    vec3f Z = (normalize(to-from));
    vec3f X = (normalize(cross(Z,make_vec3f(0,1,0))));
    vec3f Y = (normalize(cross(Z,X)));
    return mat44f::rotateZ(twist) * mat44f::fromVectors(X,Y,Z,from);
}

///------------------------------------------------------------------------------------------
/// quaternion:
///------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void quatf_to_mat44f(quatf q, mat44f &mat)
{
    vec4f m0;
    vec4f m1;
    vec4f m2;
    vec4f m3;

    float ww = q.w*q.w;
    float xx = q.x*q.x;
    float yy = q.y*q.y;
    float zz = q.z*q.z;
    float s = 2.0f/(ww + xx + yy + zz);
    float xy = q.x*q.y;
    float xz = q.x*q.z;
    float yz = q.y*q.z;
    float wx = q.w*q.x;
    float wy = q.w*q.y;
    float wz = q.w*q.z;

    // vectors are multiplied on the left (pre-multipy).
    //
    m0.x = 1.0f - s * (yy + zz);
    m0.y = s * (xy - wz);
    m0.z = s * (xz + wy);
    m0.w = 0.0f;
    m1.x = s * (xy + wz);
    m1.y = 1.0f - s * (xx + zz);
    m1.z = s * (yz - wx);
    m1.w = 0.0f;
    m2.x = s * (xz - wy);
    m2.y = s * (yz + wx);
    m2.z = 1.0f - s * (xx + yy);
    m2.w = 0.0f;
    m3.x = 0.0f;
    m3.y = 0.0f;
    m3.z = 0.0f;
    m3.w = 1.0f;

    mat.m[0] = m0;
    mat.m[1] = m1;
    mat.m[2] = m2;
    mat.m[3] = m3;

    return;
}

inline NVPARTICLES_CUDA_EXPORT quatf quatf_from_mat44f(mat44f m)
{
    // Algorithm in Ken Shoemake's article in 1987 SIGGRAPH course notes
    // article "Quaternion Calculus and Fast Animation".
    quatf result;

    float fTrace = m(0,0) + m(1,1) + m(2,2);
    float fRoot;

    if ( fTrace > 0.0f )
    {
        // |w| > 1/2, may as well choose w > 1/2
        fRoot = sqrtf(fTrace + 1.0f);  // 2w
        result.w = (0.5f)*fRoot;
        fRoot = (0.5f)/fRoot;  // 1/(4w)
        result.x = (m(2,1)-m(1,2))*fRoot;
        result.y = (m(0,2)-m(2,0))*fRoot;
        result.z = (m(1,0)-m(0,1))*fRoot;
    }
    else
    {
        // |w| <= 1/2
        int i = 0;
        if ( m(1,1) > m(0,0) )
            i = 1;
        if ( m(2,2) > m(i,i) )
            i = 2;
        int j = (i+1)%3;
        int k = (j+1)%3;

        fRoot = sqrtf(m(i,i)-m(j,j)-m(k,k)+1.0f);

        if (i==0)
        {
            result.x = (0.5f)*fRoot;
            fRoot = (0.5f)/fRoot;
            result.w = (m(k,j)-m(j,k))*fRoot;
            result.y = (m(j,i)+m(i,j))*fRoot;
            result.z = (m(k,i)+m(i,k))*fRoot;
        }
        else if (i==1)
        {
            result.y = (0.5f)*fRoot;
            fRoot = (0.5f)/fRoot;
            result.w = (m(k,j)-m(j,k))*fRoot;
            result.z = (m(j,i)+m(i,j))*fRoot;
            result.x = (m(k,i)+m(i,k))*fRoot;
        }
        else if (i==2)
        {
            result.z = (0.5f)*fRoot;
            fRoot = (0.5f)/fRoot;
            result.w = (m(k,j)-m(j,k))*fRoot;
            result.x = (m(j,i)+m(i,j))*fRoot;
            result.y = (m(k,i)+m(i,k))*fRoot;
        }
    }

    return result;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT quatf quatf_look_at(vec3f from, vec3f to, float twist)
{
    return quatf_from_mat44f(mat44f::lookAt(from,to,twist));
}
//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline void mat44f::set_row(int row, const vec4f v)
{
    m[row] = v;
}
//------------------------------------------------------------------------------------------
// return the determinant of the matrix
//
NVPARTICLES_CUDA_EXPORT inline float mat44f::determinant() const
{
    float det;
    det = _array[0] * _array[5] * _array[10];
    det += _array[4] * _array[9] * _array[2];
    det += _array[8] * _array[1] * _array[6];
    det -= _array[8] * _array[5] * _array[2];
    det -= _array[4] * _array[1] * _array[10];
    det -= _array[0] * _array[9] * _array[6];
    return det;
}
//------------------------------------------------------------------------------------------
// return the transpose of the matrix
//
NVPARTICLES_CUDA_EXPORT inline mat44f mat44f::transposed() const
{
    mat44f ret;
    ret._array[0] = _array[0];
    ret._array[1] = _array[4];
    ret._array[2] = _array[8];
    ret._array[3] = _array[12];
    ret._array[4] = _array[1];
    ret._array[5] = _array[5];
    ret._array[6] = _array[9];
    ret._array[7] = _array[13];
    ret._array[8] = _array[2];
    ret._array[9] = _array[6];
    ret._array[10] = _array[10];
    ret._array[11] = _array[14];
    ret._array[12] = _array[3];
    ret._array[13] = _array[7];
    ret._array[14] = _array[11];
    ret._array[15] = _array[15];
    return ret;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT mat44f mat44f::transpose(const mat44f& m)
{
    return m.transposed();
}

//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline mat44f mat44f::inverseAffineNoScale() const
{
    mat44f inv;
    inv.m[0].x = m[0].x;
    inv.m[0].y = m[1].x;
    inv.m[0].z = m[2].x;
    inv.m[1].x = m[0].y;
    inv.m[1].y = m[1].y;
    inv.m[1].z = m[2].y;
    inv.m[2].x = m[0].z;
    inv.m[2].y = m[1].z;
    inv.m[2].z = m[2].z;
    inv.m[3].x = inv.m[0].x*-m[3].x+inv.m[1].x*-m[3].y+inv.m[2].x*-m[3].z;
    inv.m[3].y = inv.m[0].y*-m[3].x+inv.m[1].y*-m[3].y+inv.m[2].y*-m[3].z;
    inv.m[3].z = inv.m[0].z*-m[3].x+inv.m[1].z*-m[3].y+inv.m[2].z*-m[3].z;
    inv.m[0].w = 0.f;
    inv.m[1].w = 0.f;
    inv.m[2].w = 0.f;
    inv.m[3].w = 1.f;
    return inv;
}
//------------------------------------------------------------------------------------------
NVPARTICLES_CUDA_EXPORT inline mat44f mat44f::inverseAffine() const
{
    mat44f ret;
    float idet = 1.0f / determinant();
    ret._array[0] =  (_array[5] * _array[10] - _array[9] * _array[6]) * idet;
    ret._array[1] = -(_array[1] * _array[10] - _array[9] * _array[2]) * idet;
    ret._array[2] =  (_array[1] * _array[6] - _array[5] * _array[2]) * idet;
    ret._array[3] = 0.0;
    ret._array[4] = -(_array[4] * _array[10] - _array[8] * _array[6]) * idet;
    ret._array[5] =  (_array[0] * _array[10] - _array[8] * _array[2]) * idet;
    ret._array[6] = -(_array[0] * _array[6] - _array[4] * _array[2]) * idet;
    ret._array[7] = 0.0;
    ret._array[8] =  (_array[4] * _array[9] - _array[8] * _array[5]) * idet;
    ret._array[9] = -(_array[0] * _array[9] - _array[8] * _array[1]) * idet;
    ret._array[10] =  (_array[0] * _array[5] - _array[4] * _array[1]) * idet;
    ret._array[11] = 0.0;
    ret._array[12] = -(_array[12] * ret._array[0] + _array[13] * ret._array[4] + _array[14] * ret._array[8]);
    ret._array[13] = -(_array[12] * ret._array[1] + _array[13] * ret._array[5] + _array[14] * ret._array[9]);
    ret._array[14] = -(_array[12] * ret._array[2] + _array[13] * ret._array[6] + _array[14] * ret._array[10]);
    ret._array[15] = 1.0;
    return ret;
}
//------------------------------------------------------------------------------------------
// return the inverse of the matrix
//
NVPARTICLES_CUDA_EXPORT inline mat44f mat44f::inverse() const
{
    mat44f minv = mat44f::identity();

    float r1[8], r2[8], r3[8], r4[8];
    float *s[4], *tmprow;

    s[0] = &r1[0];
    s[1] = &r2[0];
    s[2] = &r3[0];
    s[3] = &r4[0];

    register int i,j,p,jj;
    for (i=0;i<4;i++)
    {
        for (j=0;j<4;j++)
        {
            s[i][j] = element(i,j);
            if (i==j) s[i][j+4] = 1.0;
            else     s[i][j+4] = 0.0;
        }
    }
    float scp[4];
    for (i=0;i<4;i++)
    {
        scp[i] = float(fabs(s[i][0]));
        for (j=1;j<4;j++)
            if (float(fabs(s[i][j])) > scp[i]) scp[i] = float(fabs(s[i][j]));
        if (scp[i] == 0.0) return minv; // singular matrix!
    }

    int pivot_to;
    float scp_max;
    for (i=0;i<4;i++)
    {
        // select pivot row
        pivot_to = i;
        scp_max = float(fabs(s[i][i]/scp[i]));
        // find out which row should be on top
        for (p=i+1;p<4;p++)
            if (float(fabs(s[p][i]/scp[p])) > scp_max)
            {
                scp_max = float(fabs(s[p][i]/scp[p]));
                pivot_to = p;
            }
        // Pivot if necessary
        if (pivot_to != i)
        {
            tmprow = s[i];
            s[i] = s[pivot_to];
            s[pivot_to] = tmprow;
            float tmpscp;
            tmpscp = scp[i];
            scp[i] = scp[pivot_to];
            scp[pivot_to] = tmpscp;
        }

        float mji;
        // perform gaussian elimination
        for (j=i+1;j<4;j++)
        {
            mji = s[j][i]/s[i][i];
            s[j][i] = 0.0;
            for (jj=i+1;jj<8;jj++)
                s[j][jj] -= mji*s[i][jj];
        }
    }
    if (s[3][3] == 0.0)
        return minv; // singular matrix!

    float mij;
    for (i=3;i>0;i--)
    {
        for (j=i-1;j > -1; j--)
        {
            mij = s[j][i]/s[i][i];
            for (jj=j+1;jj<8;jj++)
                s[j][jj] -= mij*s[i][jj];
        }
    }

    for (i=0;i<4;i++)
        for (j=0;j<4;j++)
            minv.element(i,j) = s[i][j+4] / s[i][i];


    return minv;
}

//---------------------------------------------------------------------------------------
// external function to access inverse
//
inline NVPARTICLES_CUDA_EXPORT mat44f inverse(const mat44f& a)
{
    return a.inverse();
}

//------------------------------------------------------------------------------------------
#ifndef __CUDA_ARCH__
/*inline std::ostream &operator<< (std::ostream &s, const mat33f &v)
{
    s << v.x << " " << v.y << " " << v.z;
    return s;
}*/
/*
//------------------------------------------------------------------------------------------
inline std::ostream &operator<< (std::ostream &s, const mat44f &v)
{
    s << v.m[0] << "\n" << v.m[1] << "\n" << v.m[2] << "\n" << v.m[3];
    return s;
}
*/
//---------------------------------------------------------------------------------------
#endif

//------------------------------------------------------------------------------------------
}

#endif // MAT44F_H_INCLUDED







nvparticles-public-016a08f98fd3/base/src/math_utils.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

/* This is a simple maths header for vectors, matrices, and quaternions.
*/

#ifndef NVPARTICLES_MATH_H
#define NVPARTICLES_MATH_H

#ifndef NOMINMAX
#define NOMINMAX
#endif

#include <stdio.h>
#include <float.h>

// taken from vector_types.h
#if !defined(__CUDACC__) && !defined(__CUDABE__) && defined(_WIN32) && !defined(_WIN64)

#pragma warning(push)
#pragma warning(disable: 4201 4408)

#define __cuda_builtin_vector_align8(tag, members) \
        struct tag {                               \
          union {                                  \
            struct { members };                    \
            struct { long long int :1,:0; };       \
          };                                       \
        }

#else /* !__CUDACC__ && !__CUDABE__ && _WIN32 && !_WIN64 */

#define __cuda_builtin_vector_align8(tag, members) \
        struct __align__(8) tag {                  \
          members                                  \
        }

#endif /* !__CUDACC__ && !__CUDABE__ && _WIN32 && !_WIN64 */

#if defined(__CUDACC__) || defined(__CUDABE__)
#include "host_defines.h"
#endif

// taken from host_defines.h

#if defined(__GNUC__)

#define NVPARTICLES_NO_RETURN \
        __attribute__((noreturn))
#define NVPARTICLES_INLINE \
        inline
#define NVPARTICLES_NO_INLINE \
        __attribute__((noinline))
#define NVPARTICLES_FORCE_INLINE \
        inline
        //NVPARTICLES_INLINE inline
        //__attribute__((always_inline))
#define NVPARTICLES_ALIGN(n) \
        __attribute__((aligned(n)))
#define NVPARTICLES_ANNOTATE(a) \
        __attribute__((a))
#define NVPARTICLES_LOCATION(a) \
        NVPARTICLES_ANNOTATE(a)

#elif defined(_WIN32)

#define NVPARTICLES_NO_RETURN \
        __declspec(noreturn)
#define NVPARTICLES_INLINE \
        __inline
#define NVPARTICLES_NO_INLINE \
        __declspec(noinline)
#define NVPARTICLES_FORCE_INLINE \
        __forceinline
#define NVPARTICLES_ALIGN(n) \
        __declspec(align(n))
#define NVPARTICLES_ANNOTATE(a) \
        __declspec(a)
#define NVPARTICLES_LOCATION(a) \
        NVPARTICLES_ANNOTATE(__##a##__)

#else

#error --- !!! UNKNOWN COMPILER !!! ---

#endif

#if defined(__CUDACC__) || defined(__CUDABE__)
#define NVPARTICLES_CUDA_EXPORT __host__ __device__
#define NVPARTICLES_CUDA_DEVICE_MEMORY
#else
#define NVPARTICLES_CUDA_EXPORT
#endif


#ifndef __CUDA_ARCH__
#include <iostream>
#endif

#ifndef __CUDACC__
#include <math.h>
#include <stdlib.h>
#endif

namespace Easy
{
#ifdef _WIN32
typedef unsigned int uint;
#endif

#ifndef __CUDACC__

////////////////////////////////////////////////////////////////////////////////
// host implementations of CUDA functions
////////////////////////////////////////////////////////////////////////////////

NVPARTICLES_FORCE_INLINE
float fminf(float a, float b)
{
  return a < b ? a : b;
}

NVPARTICLES_FORCE_INLINE
float fmaxf(float a, float b)
{
  return a > b ? a : b;
}

#if !defined(_WIN32)

NVPARTICLES_FORCE_INLINE
int max(int a, int b)
{
  return a > b ? a : b;
}

NVPARTICLES_FORCE_INLINE
int min(int a, int b)
{
  return a < b ? a : b;
}

#endif

NVPARTICLES_FORCE_INLINE
float rsqrtf(float x)
{
    return 1.0f / sqrtf(x);
}
#else

#include "math_functions.h"
#endif

template<typename T>
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
T min3(T a, T b, T c)
{
  return a < b ? (a < c ? a : c) : (b < c ? b : c);
}

template<typename T>
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
T max3(T a, T b, T c)
{
  return a > b ? (a > c ? a : c) : (b > c ? b : c);
}

#ifndef FLT_MAX
#define FLT_MAX 9999999.f
#endif

//---------------------------------------------------------------------------------------
// definitions:

#ifndef PI
const float PI = 3.14165f;
#endif

#ifndef DEGTORAD

NVPARTICLES_FORCE_INLINE
NVPARTICLES_CUDA_EXPORT float DEGTORAD(float x)
{
    return (((x)*PI)/180.f);
}
#endif


//---------------------------------------------------------------------------------------
// Vec3f

struct vec3f
{
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT static vec3f fromArray(float* v);
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT uint is_zero();
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT uint get_dominant_axis();

    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT void normalize();
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT vec3f normalized() const;

    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT void Dump(const char *name=NULL);

    float x,y,z;
};

struct NVPARTICLES_ALIGN(16) vec4f
{
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT static vec4f unitX();
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT static vec4f unitY();
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT static vec4f unitZ();

    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT void normalize();
    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT vec4f normalized() const;

    NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT static vec4f fromArray(float* v);

    float x,y,z,w;
};

typedef struct vec3f vec3f;
typedef struct vec4f vec4f;

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
bool operator== (const vec4f& a, const vec4f& b)
{
    return (a.x == b.x && a.y == b.y && a.z == b.z && a.w == b.w);
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
bool operator!= (const vec4f& a, const vec4f& b)
{
    return (a.x != b.x || a.y != b.y || a.z != b.z || a.w != b.w);
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec3f make_vec3f(vec3f v)
{
    return v;
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec3f make_vec3f(const vec4f& v)
{
    vec3f a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    return a;
}

NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec3f vec3f::fromArray(float* ptr)
{
    vec3f a;
    a.x = ptr[0];
    a.y = ptr[1];
    a.z = ptr[2];
    return a;
}
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec4f vec4f::fromArray(float* ptr)
{
    vec4f a;
    a.x = ptr[0];
    a.y = ptr[1];
    a.z = ptr[2];
    a.w = ptr[3];
    return a;
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec3f make_vec3f(float vx, float vy, float vz)
{
    vec3f a;
    a.x = vx;
    a.y = vy;
    a.z = vz;
    return a;
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec3f make_vec3f(float v)
{
    return make_vec3f(v,v,v);
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec4f make_vec4f(float vx, float vy, float vz, float vw)
{
    vec4f a;
    a.x = vx;
    a.y = vy;
    a.z = vz;
    a.w = vw;
    return a;
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec4f make_vec4f(float v)
{
    return make_vec4f(v,v,v,v);
}

//---------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec4f make_vec4f(vec3f v, float vw)
{
    vec4f a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    a.w = vw;
    return a;
}
//---------------------------------------------------------------------------------------

//------------------------------------------------------------------------------------------
NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec4f ffloorf(vec4f a)
{
#ifndef __CUDACC__
	return make_vec4f(::floorf(a.x), ::floorf(a.y), ::floorf(a.z), ::floorf(a.w));
#else
	return make_vec4f(::floorf(a.x), ::floorf(a.y), ::floorf(a.z), ::floorf(a.w));
#endif
}

NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec3f fminf(vec3f a, vec3f b)
{
#ifndef __CUDACC__
	return make_vec3f(Easy::fminf(a.x,b.x), Easy::fminf(a.y,b.y), Easy::fminf(a.z,b.z));
#else
	return make_vec3f(::fminf(a.x,b.x), ::fminf(a.y,b.y), ::fminf(a.z,b.z));
#endif
}

NVPARTICLES_FORCE_INLINE NVPARTICLES_CUDA_EXPORT
vec4f fminf(vec4f a, vec4f b)
{
#ifndef __CUDACC__
	return make_vec4f(Easy::fminf(a.x,b.x), Easy::fminf(a.y,b.y), Easy::fminf(a.z,b.z), fminf(a.w,b.w));
#else
	return make_vec4f(::fminf(a.x,b.x), ::fminf(a.y,b.y), ::fminf(a.z,b.z), ::fminf(a.w,b.w));
#endif
}

inline NVPARTICLES_CUDA_EXPORT vec3f fmaxf(vec3f a, vec3f b)
{
#ifndef __CUDACC__
	return make_vec3f(Easy::fmaxf(a.x,b.x), Easy::fmaxf(a.y,b.y), Easy::fmaxf(a.z,b.z));
#else
	return make_vec3f(::fmaxf(a.x,b.x), ::fmaxf(a.y,b.y), ::fmaxf(a.z,b.z));
#endif
}

inline NVPARTICLES_CUDA_EXPORT vec4f fmaxf(vec4f a, vec4f b)
{
#ifndef __CUDACC__
	return make_vec4f(Easy::fmaxf(a.x,b.x), Easy::fmaxf(a.y,b.y), Easy::fmaxf(a.z,b.z), fmaxf(a.w,b.w));
#else
	return make_vec4f(::fmaxf(a.x,b.x), ::fmaxf(a.y,b.y), ::fmaxf(a.z,b.z), ::fmaxf(a.w,b.w));
#endif
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void vec3f::Dump(const char *name)
{
#ifndef __CUDA_ARCH__
    printf("%s = %f %f %f\n",(name)?name:"",x,y,z);
#endif
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT bool operator==(vec3f a, vec3f b)
{
    return (a.x == b.x && a.y == b.y && a.z == b.z);
}
inline NVPARTICLES_CUDA_EXPORT bool operator<(vec3f a, vec3f b)
{
    return (a.x < b.x && a.y < b.y && a.z < b.z);
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f operator+(vec3f a, vec3f b)
{
    return make_vec3f(a.x + b.x, a.y + b.y, a.z + b.z);
}
inline NVPARTICLES_CUDA_EXPORT void operator+=(vec3f &a, vec3f b)
{
    a.x += b.x; a.y += b.y; a.z += b.z;
}
inline NVPARTICLES_CUDA_EXPORT vec3f operator+(vec3f a, float b)
{
    return make_vec3f(a.x + b, a.y + b, a.z + b);
}
inline NVPARTICLES_CUDA_EXPORT void operator+=(vec3f &a, float b)
{
    a.x += b; a.y += b; a.z += b;
}
inline NVPARTICLES_CUDA_EXPORT vec3f operator+(float b, vec3f a)
{
    return make_vec3f(a.x + b, a.y + b, a.z + b);
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator+(vec4f a, vec4f b)
{
    return make_vec4f(a.x + b.x, a.y + b.y, a.z + b.z,  a.w + b.w);
}
inline NVPARTICLES_CUDA_EXPORT void operator+=(vec4f &a, vec4f b)
{
    a.x += b.x; a.y += b.y; a.z += b.z; a.w += b.w;
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator+(vec4f a, float b)
{
    return make_vec4f(a.x + b, a.y + b, a.z + b, a.w + b);
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator+(float b, vec4f a)
{
    return make_vec4f(a.x + b, a.y + b, a.z + b, a.w + b);
}
inline NVPARTICLES_CUDA_EXPORT void operator+=(vec4f &a, float b)
{
    a.x += b; a.y += b; a.z += b; a.w += b;
}

//------------------------------------------------------------------------------------------

inline NVPARTICLES_CUDA_EXPORT
vec3f operator-(vec3f a, vec3f b)
{
    return make_vec3f(a.x - b.x, a.y - b.y, a.z - b.z);
}

inline NVPARTICLES_CUDA_EXPORT
void operator-=(vec3f &a, vec3f b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z;
}

inline NVPARTICLES_CUDA_EXPORT
vec3f operator-(vec3f a, float b)
{
    return make_vec3f(a.x - b, a.y - b, a.z - b);
}

inline NVPARTICLES_CUDA_EXPORT
vec3f operator-(float b, vec3f a)
{
    return make_vec3f(b - a.x, b - a.y, b - a.z);
}

inline NVPARTICLES_CUDA_EXPORT
void operator-=(vec3f &a, float b)
{
    a.x -= b; a.y -= b; a.z -= b;
}


inline NVPARTICLES_CUDA_EXPORT
vec4f operator-(vec4f a, vec4f b)
{
    return make_vec4f(a.x - b.x, a.y - b.y, a.z - b.z,  a.w - b.w);
}
inline NVPARTICLES_CUDA_EXPORT
void operator-=(vec4f &a, vec4f b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z; a.w -= b.w;
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator-(vec4f a, float b)
{
    return make_vec4f(a.x - b, a.y - b, a.z - b,  a.w - b);
}
inline NVPARTICLES_CUDA_EXPORT void operator-=(vec4f &a, float b)
{
    a.x -= b; a.y -= b; a.z -= b; a.w -= b;
}

//------------------------------------------------------------------------------------------

inline NVPARTICLES_CUDA_EXPORT vec3f operator-(const vec3f &a)
{
    return make_vec3f(-a.x, -a.y, -a.z);
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator-(const vec4f &a)
{
    return make_vec4f(-a.x, -a.y, -a.z, -a.w);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(vec3f a, vec3f b)
{
    return make_vec3f(a.x * b.x, a.y * b.y, a.z * b.z);
}
inline NVPARTICLES_CUDA_EXPORT void operator*=(vec3f &a, vec3f b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z;
}
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(vec3f a, float b)
{
    return make_vec3f(a.x * b, a.y * b, a.z * b);
}
inline NVPARTICLES_CUDA_EXPORT vec3f operator*(float b, vec3f a)
{
    return make_vec3f(b * a.x, b * a.y, b * a.z);
}
inline NVPARTICLES_CUDA_EXPORT void operator*=(vec3f &a, float b)
{
    a.x *= b; a.y *= b; a.z *= b;
}

inline NVPARTICLES_CUDA_EXPORT vec4f operator*(vec4f a, vec4f b)
{
    return make_vec4f(a.x * b.x, a.y * b.y, a.z * b.z,  a.w * b.w);
}
inline NVPARTICLES_CUDA_EXPORT void operator*=(vec4f &a, vec4f b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z; a.w *= b.w;
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator*(vec4f a, float b)
{
    return make_vec4f(a.x * b, a.y * b, a.z * b,  a.w * b);
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator*(float b, vec4f a)
{
    return make_vec4f(b * a.x, b * a.y, b * a.z, b * a.w);
}
inline NVPARTICLES_CUDA_EXPORT void operator*=(vec4f &a, float b)
{
    a.x *= b; a.y *= b; a.z *= b; a.w *= b;
}
//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f operator/(vec3f a, vec3f b)
{
    return make_vec3f(a.x / b.x, a.y / b.y, a.z / b.z);
}
inline NVPARTICLES_CUDA_EXPORT void operator/=(vec3f &a, vec3f b)
{
    a.x /= b.x; a.y /= b.y; a.z /= b.z;
}
inline NVPARTICLES_CUDA_EXPORT vec3f operator/(vec3f a, float b)
{
    return make_vec3f(a.x / b, a.y / b, a.z / b);
}
inline NVPARTICLES_CUDA_EXPORT void operator/=(vec3f &a, float b)
{
    a.x /= b; a.y /= b; a.z /= b;
}
inline NVPARTICLES_CUDA_EXPORT vec3f operator/(float b, vec3f a)
{
    return make_vec3f(b / a.x, b / a.y, b / a.z);
}

inline NVPARTICLES_CUDA_EXPORT vec4f operator/(vec4f a, vec4f b)
{
    return make_vec4f(a.x / b.x, a.y / b.y, a.z / b.z,  a.w / b.w);
}
inline NVPARTICLES_CUDA_EXPORT void operator/=(vec4f &a, vec4f b)
{
    a.x /= b.x; a.y /= b.y; a.z /= b.z; a.w /= b.w;
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator/(vec4f a, float b)
{
    return make_vec4f(a.x / b, a.y / b, a.z / b,  a.w / b);
}
inline NVPARTICLES_CUDA_EXPORT void operator/=(vec4f &a, float b)
{
    a.x /= b; a.y /= b; a.z /= b; a.w /= b;
}
inline NVPARTICLES_CUDA_EXPORT vec4f operator/(float b, vec4f a){
    return make_vec4f(b / a.x, b / a.y, b / a.z, b / a.w);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float dot(vec3f a, vec3f b)
{
    return a.x * b.x + a.y * b.y + a.z * b.z;
}

inline NVPARTICLES_CUDA_EXPORT float dot(vec4f a, vec4f b)
{
    return a.x * b.x + a.y * b.y + a.z * b.z + a.w * b.w;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f cross(vec3f a, vec3f b)
{
    return make_vec3f(a.y*b.z - a.z*b.y, a.z*b.x - a.x*b.z, a.x*b.y - a.y*b.x);
}

inline NVPARTICLES_CUDA_EXPORT vec4f cross(vec4f a, vec4f b)
{
    return make_vec4f(a.y*b.z - a.z*b.y, a.z*b.x - a.x*b.z, a.x*b.y - a.y*b.x, 1);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float length(vec3f v)
{
    return sqrtf(v.x*v.x + v.y*v.y + v.z*v.z);
}

inline NVPARTICLES_CUDA_EXPORT float length(vec4f v)
{
    return sqrtf(v.x*v.x + v.y*v.y + v.z*v.z);
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
vec3f normalize(vec3f v)
{
    float len = sqrtf(v.x*v.x + v.y*v.y + v.z*v.z);
	if (len == 0)
		return make_vec3f(0,0,1);
    return v / len;
}

inline NVPARTICLES_CUDA_EXPORT
vec4f normalize(vec4f v)
{
    float len = sqrtf(v.x*v.x + v.y*v.y + v.z*v.z);
	if (len == 0)
		return make_vec4f(0,0,1,0);
    return v / len;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
void vec4f::normalize()
{
    float len = sqrtf(x*x + y*y + z*z);
	if (len == 0)
	{
		x = 0;
		y = 0;
		z = 1;
	}
	else
	{
		x = x/len;
		y = y/len;
		z = z/len;
	}
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
vec4f vec4f::normalized() const
{
    vec4f r;
    float len = sqrtf(x*x + y*y + z*z);
	if (len == 0)
	{
		r.x = 0;
		r.y = 0;
		r.z = 1;
	}
	else
	{
		r.x = x/len;
		r.y = y/len;
		r.z = z/len;
	}
	r.w = 0;
    return r;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
void vec3f::normalize()
{
    float len = sqrtf(x*x + y*y + z*z);
	if (len == 0)
	{
		x = 0;
		y = 0;
		z = 1;
	}
	else
	{
		x = x/len;
		y = y/len;
		z = z/len;
	}
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
vec3f vec3f::normalized() const
{
    vec3f r;
    float len = sqrtf(x*x + y*y + z*z);
	if (len == 0)
	{
		r.x = 0;
		r.y = 0;
		r.z = 1;
	}
	else
	{
		r.x = x/len;
		r.y = y/len;
		r.z = z/len;
	}
    return r;
}

//------------------------------------------------------------------------------------------
#ifndef __CUDA_ARCH__
inline std::ostream &operator<< (std::ostream &s, const vec3f &v)
{
    s << v.x << " " << v.y << " " << v.z;
    return s;
}

//------------------------------------------------------------------------------------------
inline std::ostream &operator<< (std::ostream &s, const vec4f &v)
{
    s << v.x << " " << v.y << " " << v.z << " " << v.w;
    return s;
}
#endif

/*inline NVPARTICLES_CUDA_EXPORT vec3f::operator float3() const
{
    return make_vec3f(x,y,z);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f::operator float3() const
{
    return make_vec3f(x,y,z);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f::operator float4() const
{
    return make_float4(x,y,z,w);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void vec3f::operator=(const float3 v)
{
    x = v.x;
    y = v.y;
    z = v.z;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT void vec4f::operator=(const float4 v)
{
    x = v.x;
    y = v.y;
    z = v.z;
    w = v.w;
}
*/
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f vec4f::unitX()
{
    return make_vec4f(1,0,0,0);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f vec4f::unitY()
{
    return make_vec4f(0,1,0,0);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f vec4f::unitZ()
{
    return make_vec4f(0,0,1,0);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT uint is_zero(vec4f v)
{
    const float e = 1.0e-5F;
    return (fabsf(v.x) < e &&fabsf(v.y) < e && fabsf(v.z) < e);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT uint is_zero(vec3f v)
{
    const float e = 1.0e-5F;
    return (fabsf(v.x) < e &&fabsf(v.y) < e && fabsf(v.z) < e);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT uint vec3f::get_dominant_axis()
{
    float xx, yy;
    if ((xx = fabs(x)) > (yy = fabs(y)))
    {
        if (xx > fabs(z))
            return 0;
        else
            return 2;
    }
    else
    {
        if (yy > fabs(z))
            return 1;
        else
            return 2;
    }
}

//---------------------------------------------------------------------------------------
// quatf
//---------------------------------------------------------------------------------------
struct NVPARTICLES_ALIGN(16) quatf : public vec4f
{
	inline NVPARTICLES_CUDA_EXPORT static quatf fromVectors(vec3f a, vec3f b);
	inline NVPARTICLES_CUDA_EXPORT static quatf fromEuler(float yaw, float pitch, float roll);
    inline NVPARTICLES_CUDA_EXPORT static quatf fromAxisAngle(vec3f axis, float radians);
};

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
quatf make_quatf(float angle=0, float vx=0, float vy=0, float vz=1)
{
    quatf a;
    a.x = vx;
    a.y = vy;
    a.z = vz;
    a.w = angle;
    return a;
}

#if 1
/*
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float mat_get(vec3f m00,vec3f m10,vec3f m20, int x,int y)
{
    switch (x)
    {
    case 0:
        if (y==0) return m00.x;
        else if (y==1) return m00.y;
        else return m00.z;
    case 1:
        if (y==0) return m10.x;
        else if (y==1) return m10.y;
        else return m10.z;
    case 2:
        if (y==0) return m20.x;
        else if (y==1) return m20.y;
        else return m20.z;
    }
    return 0.f;
}
*/
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
quatf getAxisZ(quatf q)
{
    quatf m2;

    float ww = q.w*q.w;
    float xx = q.x*q.x;
    float yy = q.y*q.y;
    float zz = q.z*q.z;
    float s = 2.0f/(ww + xx + yy + zz);
    float xz = q.x*q.z;
    float yz = q.y*q.z;
    float wx = q.w*q.x;
    float wy = q.w*q.y;

    m2.x = s * (xz - wy);
    m2.y = s * (yz + wx);
    m2.z = 1.0f - s * (xx + yy);
    m2.w = 0.0f;

    return m2;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
quatf quatf::fromAxisAngle(vec3f axis, float radians)
{
    quatf r;
    float sumOfSquares = axis.x * axis.x + axis.y * axis.y + axis.z * axis.z;

    if (sumOfSquares <= 1.0e-5F)
    {
        r=make_quatf(0,0,0,1);
    }
    else
    {
        radians *= 0.5;
        r.w = cosf(radians);
        float commonFactor = sinf(radians);
        if (!((sumOfSquares > 1.0f) ? (sumOfSquares - 1.0f <= 1.0e-5F) : (1.0f - sumOfSquares <= 1.0e-5F)))
            commonFactor /= sqrtf(sumOfSquares);
        r.x = commonFactor * axis.x;
        r.y = commonFactor * axis.y;
        r.z = commonFactor * axis.z;
    }

    return r;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
quatf quatf::fromVectors(vec3f a, vec3f b)
{
    quatf q = make_quatf(0,0,0,1);
    float factor = length(a) * length(b);
    if (fabs(factor) > 1.0e-5F)
    {
        // Vectors have length > 0
        float d = dot(a,b) / factor;

        if (-1.0f>d)
            d=-1.0f;
        else if (1.0f<d)
            d=1.0f;

        float theta = acos(d);

        vec3f pivotVector = cross(a,b);
        /*
                if (d < 0.0 && length(pivotVector) < 1.0e-5F)
                {
                    // Vectors parallel and opposite direction, therefore a rotation
                    // of 180 degrees about any vector perpendicular to this vector
                    // will rotate vector a onto vector b.
                    //
                    // The following guarantees the dot-product will be 0.0.
                    //
                    uint dominantIndex = get_dominant_axis(a);

                    pivotVector[dominantIndex] = -a[(dominantIndex+1)%3];
                    pivotVector[(dominantIndex+1)%3] = a[dominantIndex];
                    pivotVector[(dominantIndex+2)%3] = 0.0;
                }
        */
        q = quatf::fromAxisAngle(pivotVector,theta);
    }
    return q;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
quatf quatf::fromEuler(float yaw, float pitch, float roll)
{
    float cy = cos(yaw/2);
    float sy = sin(yaw/2);
    float cp = cos(pitch/2);
    float sp = sin(pitch/2);
    float cr = cos(roll/2);
    float sr = sin(roll/2);
    return make_quatf(cr*sp*cy + sr*cp*sy,
                       cr*cp*sy - sr*sp*cy,
                       sr*cp*cy - cr*sp*sy,
                       cr*cp*cy + sr*sp*sy);
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
quatf multiply(quatf a, quatf b)
{
    quatf result;
    vec3f v1 = make_vec3f(a.x,a.y,a.z);
    vec3f v2 = make_vec3f(b.x,b.y,b.z);
    vec3f v3 = cross(v1,v2) + a.w*v2 + b.w*v1;
    result.x = v3.x;
    result.y = v3.y;
    result.z = v3.z;
    result.w = a.w*b.w - dot(v1,v2);
    return result;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
vec3f rotateVector(quatf q, vec3f vector)
{
    float rw =-q.x * vector.x - q.y * vector.y - q.z * vector.z;
    float rx = q.w * vector.x + q.y * vector.z - q.z * vector.y;
    float ry = q.w * vector.y + q.z * vector.x - q.x * vector.z;
    float rz = q.w * vector.z + q.x * vector.y - q.y * vector.x;
    return make_vec3f(- rw * q.x +  rx * q.w - ry * q.z + rz * q.y,
                       - rw * q.y +  ry * q.w - rz * q.x + rx * q.z,
                       - rw * q.z +  rz * q.w - rx * q.y + ry * q.x);
}

inline NVPARTICLES_CUDA_EXPORT
vec4f rotateVector(quatf q, vec4f vector)
{
    return make_vec4f(rotateVector(q, make_vec3f(vector.x,vector.y,vector.z)), 0);
}

inline NVPARTICLES_CUDA_EXPORT
quatf slerp(quatf from, quatf to, float t)
{
    quatf res;
    quatf to1;
    float omega, cosom, sinom, scale0, scale1;

    // calc cosine
    cosom = from.x * to.x + from.y * to.y + from.z * to.z  + from.w * to.w;

    // adjust signs (if necessary)
    if ( cosom < 0.0f )
    {
        cosom = -cosom;
        to1.x = - to.x;
        to1.y = - to.y;
        to1.z = - to.z;
        to1.w = - to.w;
    }
    else
    {
        to1.x = to.x;
        to1.y = to.y;
        to1.z = to.z;
        to1.w = to.w;
    }

    // calculate coefficients
    if ( (1.0f - cosom) > 1.0e-5F )
    {
        // standard case (slerp)
        omega = acos(cosom);
        sinom = sin(omega);
        scale0 = sin((1.0f - t) * omega) / sinom;
        scale1 = sin(t * omega) / sinom;
    }
    else
    {
        // "from" and "to" quaternions are very close
        //  ... so we can do a linear interpolation
        scale0 = 1.0f - t;
        scale1 = t;
    }
    // calculate final values
    res.x = scale0 * from.x + scale1 * to1.x;
    res.y = scale0 * from.y + scale1 * to1.y;
    res.z = scale0 * from.z + scale1 * to1.z;
    res.w = scale0 * from.w + scale1 * to1.w;
    return res;
}

inline NVPARTICLES_CUDA_EXPORT
quatf normalize(const quatf& q)
{
    float l = length(q);
    if ( l > 1.0e-5F )
        return make_quatf(q.w,q.x/l,q.y/l,q.z/l);
    else
        return make_quatf(0);
}
#endif

}

#include "mat44f.h"
#include "mat33f.h"

namespace Easy
{
///---------------------------------------------------------------------------------------
/// random functions:
///---------------------------------------------------------------------------------------

//---------------------------------------------------------------------------------------
/// from http://www.concentric.net/~Ttwang/tech/inthash.htm
///
inline NVPARTICLES_CUDA_EXPORT
unsigned int hashSeed(unsigned int seed)
{
  seed = (seed+0x7ed55d16) + (seed<<12);
  seed = (seed^0xc761c23c) ^ (seed>>19);
  seed = (seed+0x165667b1) + (seed<<5);
  seed = (seed+0xd3a2646c) ^ (seed<<9);
  seed = (seed+0xfd7046c5) + (seed<<3);
  seed = (seed^0xb55a4f09) ^ (seed>>16);
  return seed;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float hashIntToFloat(unsigned int ival)
{
    return float(ival + 1) / 4294967296.0f;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float random(unsigned int& seed)
{
    seed = hashSeed(seed);
    return hashIntToFloat(seed);
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float randomRange(float low, float high, unsigned int& seed)
{
    return random(seed)*(high-low)+low;
}

//---------------------------------------------------------------------------------------
/// smoothstep.
///
template<typename T>
inline NVPARTICLES_CUDA_EXPORT
T smoothstep( T edge0, T edge1, T x )
{
  T t = (x-edge0) / (edge1-edge0);
  if (t < 0)
      t = 0;
  else if (t > 1)
      t = 1;
  return t*t * ( (T)3.0 - (T)2.0*t );
}

//---------------------------------------------------------------------------------------
/// critically-smoothed damping (over time).
///
template<class T>
inline NVPARTICLES_CUDA_EXPORT
T criticallyDampedSmooth(T &current_x, T &current_dx, const T &desired_x,
        const float smoothTime, const float deltaTime=0.04f)
{
    float omega = 2.f / max(0.001f,smoothTime);
    float x = omega * deltaTime;
    float exp = 1.f/(1.f + x + 0.48f*x*x + 0.235f*x*x*x);

    T dx = current_x - desired_x;
    T temp = (current_dx + dx*omega);
    current_dx = (current_dx - temp*deltaTime*omega) * exp;
    current_x = desired_x + (dx + temp*deltaTime)*exp;

    return current_x;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
vec3f pseudoTemperature( float t )
{
	const float b = t < 0.25f ? smoothstep( -0.25f, 0.25f, t ) : 1.0f-smoothstep( 0.25f, 0.5f, t );
	const float g = t < 0.5f  ? smoothstep( 0.0f, 0.5f, t ) : (t < 0.75f ? 1.0f : 1.0f-smoothstep( 0.75f, 1.0f, t ));
	const float r = smoothstep( 0.5f, 0.75f, t );
	return make_vec3f( r, g, b );
}

//---------------------------------------------------------------------------------------
/// from http://www.cs.rit.edu/~ncs/color/t_convert.html
/// The hue value H runs from 0 to 360ï¿½.
/// The saturation S is the degree of strength or purity and is from 0 to 1.
/// Purity is how much white is added to the color, so S=1 makes the purest color (no white).
/// Brightness V also ranges from 0 to 1, where 0 is the black.
///
inline NVPARTICLES_CUDA_EXPORT
vec3f hsvToRgb(float h, float s, float v )
{
	float r=0,g=0,b=0;
	int i;
	float f, p, q, t;
	if( s == 0 ) {
		// achromatic (grey)
		r = g = b = v;
		return make_vec3f(r,g,b);
	}
	h /= 60.f;			// sector 0 to 5
	i = (int)floor( h );
	f = h - i;			// factorial part of h
	p = v * ( 1.0f - s );
	q = v * ( 1.0f - s * f );
	t = v * ( 1.0f - s * ( 1.0f - f ) );
	switch( i ) {
		case 0:
			r = v;	g = t;	b = p;
			break;
		case 1:
			r = q;	g = v;	b = p;
			break;
		case 2:
			r = p;	g = v;	b = t;
			break;
		case 3:
			r = p;	g = q;	b = v;
			break;
		case 4:
			r = t;	g = p;	b = v;
			break;
		default:		// case 5:
			r = v;	g = p;	b = q;
			break;
	}

	return make_vec3f(r,g,b);
}

//---------------------------------------------------------------------------------------
/// Adapted from http://www.cs.rit.edu/~ncs/color/t_convert.html
/// r,g,b values are from 0 to 1
/// h = [0,360], s = [0,1], v = [0,1]
///
inline NVPARTICLES_CUDA_EXPORT vec3f rgbToHsv(float r, float g, float b)
{
	vec3f hsv;
	float min, max, delta;

	min = min3( r, g, b );
	max = max3( r, g, b );

	hsv.z = max;				// v

	delta = max - min;

	if( max != 0 )
		hsv.y = delta / max;		// s
	else {
		// r = g = b = 0		// s = 0, v is undefined
		hsv.y = 0;
		hsv.x = -1;
		return hsv;
	}

	if( r == max )
		hsv.x = ( g - b ) / delta;		// between yellow & magenta
	else if( g == max )
		hsv.x = 2 + ( b - r ) / delta;	// between cyan & yellow
	else
		hsv.x = 4 + ( r - g ) / delta;	// between magenta & cyan

	hsv.x *= 60;				// degrees
	if( hsv.x < 0 )
		hsv.x += 360;

  return hsv;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f ceil(const vec4f v)
{
    return make_vec4f(::ceil(v.x), ::ceil(v.y), ::ceil(v.z), ::ceil(v.w));
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f rgbaIntToFloat(uint rgba)
{
    return make_vec4f(float((rgba>>0)&0xff),float((rgba>>8)&0xff),float((rgba>>16)&0xff),float((rgba>>24)&0xff))/255.f;
}
//---------------------------------------------------------------------------------------
// separate each of the low 10 bits of input by 2 bits
// See: p317, Real-Time Collision Detection, Christer Ericson
inline NVPARTICLES_CUDA_EXPORT uint separateBy2(uint n)
{
    // n = ----------------------9876543210 : Bits initially
    // n = ------98----------------76543210 : After (1)
    // n = ------98--------7654--------3210 : After (2)
    // n = ------98----76----54----32----10 : After (3)
    // n = ----9--8--7--6--5--4--3--2--1--0 : After (4)
    n = (n ^ (n << 16)) & 0xff0000ff; // (1)
    n = (n ^ (n <<  8)) & 0x0300f00f; // (2)
    n = (n ^ (n <<  4)) & 0x030c30c3; // (3)
    n = (n ^ (n <<  2)) & 0x09249249; // (4)
    return n;
}
//---------------------------------------------------------------------------------------
// convert a 3d position into a linear 1D address in Morton (Z-curve) order
// takes three 10-bit numbers and interleaves the bits into one number
inline NVPARTICLES_CUDA_EXPORT uint morton3(uint x, uint y, uint z)
{
    // z--z--z--z--z--z--z--z--z--z-- : separateBy2(z) << 2
    // -y--y--y--y--y--y--y--y--y--y- : separateBy2(y) << 1
    // --x--x--x--x--x--x--x--x--x--x : separateBy2(x)
    // zyxzyxzyxzyxzyxzyxzyxzyxzyxzyx : Final result
    return (separateBy2(z) << 2) | (separateBy2(y) << 1) | separateBy2(x);
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float intAsFloat(int a)
{
    volatile union{
        float f;
        int i;
    } u;

  u.i = a;
  return u.f;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
int floatAsInt(float a)
{
    volatile union{
        float f;
        int i;
    } u;

  u.f = a;
  return u.i;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
unsigned short float2half_rn(float f)
{
  unsigned int x = floatAsInt(f);
  unsigned int u = (x & 0x7fffffff), remainder, shift, lsb, lsb_s1, lsb_m1;
  unsigned int sign, exponent, mantissa;


  if (u > 0x7f800000) {
    return 0x7fff;
  }

  sign = ((x >> 16) & 0x8000);


  if (u > 0x477fefff) {
    return sign | 0x7c00;
  }
  if (u < 0x33000001) {
    return sign | 0x0000;
  }

  exponent = ((u >> 23) & 0xff);
  mantissa = (u & 0x7fffff);

  if (exponent > 0x70) {
    shift = 13;
    exponent -= 0x70;
  } else {
    shift = 0x7e - exponent;
    exponent = 0;
    mantissa |= 0x800000;
  }
  lsb = (1 << shift);
  lsb_s1 = (lsb >> 1);
  lsb_m1 = (lsb - 1);


  remainder = (mantissa & lsb_m1);
  mantissa >>= shift;
  if (remainder > lsb_s1 || (remainder == lsb_s1 && (mantissa & 0x1))) {
    ++mantissa;
    if (!(mantissa & 0x3ff)) {
      ++exponent;
      mantissa = 0;
    }
  }

  return sign | (exponent << 10) | mantissa;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float half2float(unsigned short h)
{
  unsigned int sign = ((h >> 15) & 1);
  unsigned int exponent = ((h >> 10) & 0x1f);
  unsigned int mantissa = ((h & 0x3ff) << 13);

  if (exponent == 0x1f) {
    mantissa = (mantissa
                ? (sign = 0, 0x7fffff)
                : 0);
    exponent = 0xff;
  } else if (!exponent) {
    if (mantissa) {
      unsigned int msb;
      exponent = 0x71;
      do {
        msb = (mantissa & 0x400000);
        mantissa <<= 1;
        --exponent;
      } while (!msb);
      mantissa &= 0x7fffff;
    }
  } else {
    exponent += 0x70;
  }

  return intAsFloat((sign << 31) | (exponent << 23) | mantissa);
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
unsigned int floatFlip(unsigned int f)
{
	unsigned int mask = -int(f >> 31) | 0x80000000;
	return f ^ mask;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
unsigned int invFloatFlip(unsigned int f)
{
	unsigned int mask = ((f >> 31) - 1) | 0x80000000;
	return f ^ mask;
}

//---------------------------------------------------------------------------------------
struct NVPARTICLES_ALIGN(16) boundingbox4f
{
    vec4f low;
    vec4f high;

    boundingbox4f()
    {
        low = make_vec4f(FLT_MAX, FLT_MAX, FLT_MAX, 0);
        high = make_vec4f(-FLT_MAX, -FLT_MAX, -FLT_MAX, 0);
    }

    boundingbox4f(const vec4f& _low, const vec4f& _high)
		: low(_low), high(_high)
		{
		}
};

//---------------------------------------------------------------------------------------
} // end of namespace

#if !defined(__CUDACC__) && !defined(__CUDABE__) && \
    defined(_WIN32) && !defined(_WIN64)

#pragma warning(pop)

#endif /* !__CUDACC__ && !__CUDABE__ && _WIN32 && !_WIN64 */


#endif // NVPARTICLES_MATH_H
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/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef MATH2_CUH_INCLUDED
#define MATH2_CUH_INCLUDED

#include "math_utils.h"

namespace Easy
{
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f make_vec4f(float3 v, float vw)
{
    vec4f a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    a.w = vw;
    return a;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec4f make_vec4f(float4 v)
{
    vec4f a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    a.w = v.w;
    return a;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f make_vec3f(float3 v)
{
    vec3f a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    return a;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT vec3f make_vec3f(float4 v)
{
    vec3f a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    return a;
}
//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float3 make_float3(vec3f v)
{
    float3 a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    return a;
}

//---------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float4 make_float4(vec4f v)
{
    float4 a;
    a.x = v.x;
    a.y = v.y;
    a.z = v.z;
    a.w = v.w;
    return a;
}

using ::make_float3;
using ::make_float4;
//---------------------------------------------------------------------------------------
}

#endif // MATH2_CUH_INCLUDED
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#include "Profiler.h"

//template<> Easy::Profiler::Manager* Singleton<Easy::Profiler::Manager>::_singleton = 0;

namespace Easy
{
namespace Profiler
{

//-------------------------------------------------------------------------------------------
Node::Node( const char *_name, Node *_parent)
        : name(_name), calls(0), elapsed_time(0), start_time(0), recursion_counter(0), parent(_parent), child(NULL), sibling(NULL)
{
    Setup(_name, _parent);
}

//-------------------------------------------------------------------------------------------
void Node::Reset()
{
    calls = 0;
    elapsed_time = 0.f;

    if (child)
        child->Reset();
    if (sibling)
        sibling->Reset();
}

//-------------------------------------------------------------------------------------------
void Node::Setup(const char *_name, Node *_parent)
{
    name = _name;
    calls = 0;
    elapsed_time = 0;
    start_time = 0;
    recursion_counter = 0;
    parent = _parent;
    child = NULL;
    sibling = NULL;

    if(parent)
    {
        sibling = parent->child;
        parent->child = this;
    }
}

//-------------------------------------------------------------------------------------------
Node::~Node()
{
    delete child;
    delete sibling;
}

//-------------------------------------------------------------------------------------------
Node *Node::FindChild(const char *name)
{
    Node *c = child;
    while (c)
    {
        if (c->name == name)
            return c;
        c = c->sibling;
    }
    return NULL;
}

//-------------------------------------------------------------------------------------------
Node *Node::AddChild(const char *name)
{
    Node *node = new Node(name, this);
    node->sibling = child;
    child = node;
    return node;
}

//-------------------------------------------------------------------------------------------
Node *Node::EnsureChild(const char *name)
{
    Node *c = FindChild(name);
    if (c != NULL)
        return c;
    return AddChild(name);
}

//-------------------------------------------------------------------------------------------
void Node::Call(void)
{
}

//-------------------------------------------------------------------------------------------
bool Node::Return(void)
{
	return false;
}

//-------------------------------------------------------------------------------------------
ProfileIterator::ProfileIterator(Node *start)
{
    current_parent = start;
    current_child = current_parent->Child();
}

//-------------------------------------------------------------------------------------------
void ProfileIterator::First()
{
    current_child = current_parent->Child();
}

//-------------------------------------------------------------------------------------------
void ProfileIterator::Next()
{
    current_child = current_child->Sibling();
}

//-------------------------------------------------------------------------------------------
bool ProfileIterator::IsDone()
{
    return current_child == NULL;
}

//-------------------------------------------------------------------------------------------
bool ProfileIterator::EnterChild(int index)
{
    Node *newChild = NULL;
    newChild = current_parent->Child();
    while ( (newChild != NULL) && (index != 0) )
    {
        index--;
        newChild = newChild->Sibling();
    }

    if (newChild != NULL)
    {
        current_parent = newChild;
        current_child = current_parent->Child();
        return true;
    }
    // leave current child the same
    return false;
}

//-------------------------------------------------------------------------------------------
void ProfileIterator::EnterParent( void )
{
    if ( current_parent->Parent() != NULL )
        current_parent = current_parent->Parent();
    current_child = current_parent->Child();
}

//-------------------------------------------------------------------------------------------
Node *Manager::AddNode(const char *name, Node *parent, const char *type)
{
    Node *p;
    p = new Node(name, parent);
    node_count++;
    return p;
}

//-------------------------------------------------------------------------------------------
Manager::Manager()
	:
	node_root("root", NULL),
	current_node(&node_root)
{
    frame_counter = 0;
    reset_time = 0;
    node_count = 0;
	timer.Reset();
}

//-------------------------------------------------------------------------------------------
void Manager::Push(const char * name, const char *type)
{
    if (name != current_node->Name())
    {
        Node *c = current_node->FindChild(name);
        if (c != NULL)
            current_node = c;
        else
            current_node = AddNode(name, current_node, type);
    }

	current_node->calls++;
	// only do this if it is the first recursion...
    if (current_node->recursion_counter++ == 0)
    {
		current_node->start_time = timer.Value();
    }
}

//-------------------------------------------------------------------------------------------
Node *Manager::FindNode(const char *name, Node *root)
{
	if(!root)
		root = &node_root;

    Node *node = root;
    if (strcmp(name, node->name)==0)
        return node;

    Node *child = node->child;
    while (child)
    {
        node = FindNode(name, child);
        if (node != NULL)
            return node;
        child = child->sibling;
    }
    return NULL;
}

//-------------------------------------------------------------------------------------------
void Manager::Pop()
{
    // Return will indicate whether we should back up to our parent (we may
    // be profiling a recursive function)

    if (--current_node->recursion_counter == 0 && current_node->calls != 0)
    {
        float t;
        //GetTicks(&t);
		t = timer.Value();
        t -= current_node->start_time;
        current_node->elapsed_time += (float)t / GetTickRate();
    }
    
	if(current_node->recursion_counter == 0)
		current_node = current_node->Parent();
}

//-------------------------------------------------------------------------------------------
void Manager::Reset()
{
    node_root.Reset();
    frame_counter = 0;
	//GetTicks(&reset_time);
	reset_time = 0;
	timer.Reset();
}

//-------------------------------------------------------------------------------------------
void Manager::IncrementFrame()
{
    frame_counter++;
}

//-------------------------------------------------------------------------------------------
float Manager::ElapsedTime()
{
    float t;
	//GetTicks(&t);
	t = timer.Value();
    t -= reset_time;
    return (float)t / GetTickRate();
}

//-------------------------------------------------------------------------------------------
void Manager::GetTicks(float* ticks)
{
    *ticks = timer.Value();
}

//-------------------------------------------------------------------------------------------
float Manager::GetTickRate()
{
    return 1;
}

//-------------------------------------------------------------------------------------------
static void RecurseProfile(ProfileIterator *iter,int global_xoffset, int &yoffset,int indent,float scale, const int numFrames)
{
    //int xoffset;
    for (;iter->IsDone() == false;iter->Next())
    {
        if (iter->Calls() == 0)
            continue;

        float thisscale = 1.f;
        if (iter->ParentElapsedTime() > 0.f)
            thisscale = iter->ElapsedTime();///iter->ParentElapsedTime();

        int percentage = (int)(100.f*thisscale);

        float count = numFrames;
        if (count <= 0)
            count = 1;

        //float averageTimePerCall = float(iter->ElapsedTime()*1000.f)/iter->Calls();
        float timePerFrame = float(iter->ElapsedTime()*1000.f)/count;
        int callsPerFrame = int(iter->Calls()/count);

        std::string t = Stringf("%05d %0.3fms %03dfps %03d%%",callsPerFrame, timePerFrame, int(1000.f/timePerFrame), percentage);
        std::cout << iter->Name() << ":" << t << std::endl;

        ProfileIterator iter2(iter->ThisNode());
        RecurseProfile(&iter2,global_xoffset,yoffset,indent+1,thisscale*scale,numFrames);
    }
}

//-------------------------------------------------------------------------------------------
void Manager::DumpProfile()
{
    ProfileIterator *iter = CreateIterator();
    if (!iter->IsDone())
    {
        int startx = 32;
        int starty = 32;
        int y = starty;
        RecurseProfile(iter,startx,y,0,1,ElapsedFrames());
    }
    delete iter;
}

//-------------------------------------------------------------------------------------------
}
}
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#ifndef EASY_PROFILER_H_INCLUDED
#define EASY_PROFILER_H_INCLUDED

#include "std_utils.h"

/*
Adapted from "Real-Time Hierarchical Profiling for Game Programming Gems 3"
*/

namespace Easy
{
namespace Profiler
{

//-------------------------------------------------------------------------------------------
class Node
{
public:
    Node(const char *name="", Node *parent=0);
    virtual ~Node();

    void Setup(const char *name, Node *parent=0);

    Node *Parent() const
    {
        return parent;
    }

    Node *Sibling() const
    {
        return sibling;
    }

    Node *Child() const
    {
        return child;
    }

    void Reset();

    const char *Name(void) const
    {
        return name;
    }

    int	Calls() const
    {
        return calls;
    }

    float ElapsedTime() const
    {
        return elapsed_time;
    }

    Node *FindChild(const char * name);
    Node *AddChild(const char *name);
    Node *EnsureChild(const char *name);

    virtual void Call();
    virtual bool Return();

protected:

    const char *name;
    int	calls;
    float elapsed_time;
    float start_time;
    int	recursion_counter;

    Node *parent;
    Node *child;
    Node *sibling;

    friend class Manager;
};

//-------------------------------------------------------------------------------------------
class ProfileIterator
{
public:
    ProfileIterator(Node *start);

    // tree traversal
    void First(void);
    void Next(void);
    bool IsDone(void);

    bool EnterChild(int index);
    void EnterParent();

    // accessors for the current node

    Node *ThisNode()
    {
        return current_child;
    }

    const char *Name()
    {
        return current_child->Name();
    }

    int	Calls()
    {
        return current_child->Calls();
    }

    float ElapsedTime()
    {
        return current_child->ElapsedTime();
    }

    const char *ParentName()
    {
        return current_parent->Name();
    }

    int	ParentCalls()
    {
        return current_parent->Calls();
    }

    float ParentElapsedTime()
    {
        return current_parent->ElapsedTime();
    }

protected:

    Node *current_parent;
    Node *current_child;


    friend class Manager;
};

//-------------------------------------------------------------------------------------------
class  Manager
{
public:
	Manager();

    Node *AddNode(const char *name, Node *parent, const char *type);

    void Push(const char * name, const char *type=0);
    void Pop();

    void Reset();
    void IncrementFrame();

    int ElapsedFrames()
    {
        return frame_counter;
    }

    float ElapsedTime();

    ProfileIterator *CreateIterator()
    {
        return new ProfileIterator(&node_root);
    }

	void DumpProfile();

	void GetTicks(float* ticks);
	float GetTickRate();

    Timer timer;
protected:
    Node node_root;
private:
    Node *current_node;
    unsigned int frame_counter;
    float reset_time;
    unsigned int node_count;

public:
    Node *FindNode(const char *name, Node *root=0);
};

//-------------------------------------------------------------------------------------------
}
}

#endif // EASY_PROFILER_H_INCLUDED
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/*
 * Copyright 1993-2006 NVIDIA Corporation.  All rights reserved.
 *
 * NOTICE TO USER:
 *
 * This source code is subject to NVIDIA ownership rights under U.S. and
 * international Copyright laws.
 *
 * NVIDIA MAKES NO REPRESENTATION ABOUT THE SUITABILITY OF THIS SOURCE
 * CODE FOR ANY PURPOSE.  IT IS PROVIDED "AS IS" WITHOUT EXPRESS OR
 * IMPLIED WARRANTY OF ANY KIND.  NVIDIA DISCLAIMS ALL WARRANTIES WITH
 * REGARD TO THIS SOURCE CODE, INCLUDING ALL IMPLIED WARRANTIES OF
 * MERCHANTABILITY, NONINFRINGEMENT, AND FITNESS FOR A PARTICULAR PURPOSE.
 * IN NO EVENT SHALL NVIDIA BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL,
 * OR CONSEQUENTIAL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS
 * OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE
 * OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE
 * OR PERFORMANCE OF THIS SOURCE CODE.
 *
 * U.S. Government End Users.  This source code is a "commercial item" as
 * that term is defined at 48 C.F.R. 2.101 (OCT 1995), consisting  of
 * "commercial computer software" and "commercial computer software
 * documentation" as such terms are used in 48 C.F.R. 12.212 (SEPT 1995)
 * and is provided to the U.S. Government only as a commercial end item.
 * Consistent with 48 C.F.R.12.212 and 48 C.F.R. 227.7202-1 through
 * 227.7202-4 (JUNE 1995), all U.S. Government End Users acquire the
 * source code with only those rights set forth herein.
 */

/* Radixsort project with key/value and arbitrary datset size support
 * which demonstrates the use of CUDA in a multi phase sorting
 * computation.
 * Host code.
 */

#include "radixsort.cuh"
#include "radixsort_kernel.cu"

extern "C"
{

////////////////////////////////////////////////////////////////////////////////
//! Perform a radix sort
//! Sorting performed in place on passed arrays.
//!
//! @param pData0       input and output array - data will be sorted
//! @param pData1       additional array to allow ping pong computation
//! @param elements     number of elements to sort
////////////////////////////////////////////////////////////////////////////////
void RadixSort(KeyValuePair *pData0, KeyValuePair *pData1, uint elements, uint bits, cudaStream_t stream)
{
    // Round element count to total number of threads for efficiency
    uint elements_rounded_to_3072;
    int modval = elements % 3072;
    if( modval == 0 )
        elements_rounded_to_3072 = elements;
    else
        elements_rounded_to_3072 = elements + (3072 - (modval));

    // Iterate over n bytes of y bit word, using each byte to sort the list in turn
    for (uint shift = 0; shift < bits; shift += RADIX)
    {
        // Perform one round of radix sorting
        //printf("%d\n",shift);

        // Generate per radix group sums radix counts across a radix group
        RadixSum<<<NUM_BLOCKS, NUM_THREADS_PER_BLOCK, GRFSIZE, stream>>>(pData0, elements, elements_rounded_to_3072, shift);
        // Prefix sum in radix groups, and then between groups throughout a block
        RadixPrefixSum<<<PREFIX_NUM_BLOCKS, PREFIX_NUM_THREADS_PER_BLOCK, PREFIX_GRFSIZE, stream>>>();
        // Sum the block offsets and then shuffle data into bins
        RadixAddOffsetsAndShuffle<<<NUM_BLOCKS, NUM_THREADS_PER_BLOCK, SHUFFLE_GRFSIZE, stream>>>(pData0, pData1, elements, elements_rounded_to_3072, shift);

        // Exchange data pointers
        KeyValuePair* pTemp = pData0;
        pData0 = pData1;
        pData1 = pTemp;
   }
}

}
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/*
 * Copyright 1993-2009 NVIDIA Corporation.  All rights reserved.
 *
 * NVIDIA Corporation and its licensors retain all intellectual property and 
 * proprietary rights in and to this software and related documentation. 
 * Any use, reproduction, disclosure, or distribution of this software 
 * and related documentation without an express license agreement from
 * NVIDIA Corporation is strictly prohibited.
 *
 * Please refer to the applicable NVIDIA end user license agreement (EULA) 
 * associated with this source code for terms and conditions that govern 
 * your use of this NVIDIA software.
 * 
 */
 

/* Radixsort project which demonstrates the use of CUDA in a multi phase
 * sorting computation.
 * Type definitions.
 */

#ifndef _RADIXSORT_H_
#define _RADIXSORT_H_

#include <host_defines.h>

#define SYNCIT __syncthreads()

// Use 16 bit keys/values
#define SIXTEEN 0

typedef unsigned int uint;
typedef unsigned short ushort;

#if SIXTEEN
typedef struct __align__(4) {
    ushort key;
    ushort value;
#else
typedef struct __align__(8) {
    uint key;
    uint value;
#endif
} KeyValuePair;

extern "C" {
    void RadixSort(KeyValuePair *pData0, KeyValuePair *pData1, uint elements, uint bits, cudaStream_t stream=0);
}

#endif // #ifndef _RADIXSORT_H_
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/*
 * Copyright 1993-2009 NVIDIA Corporation.  All rights reserved.
 *
 * NVIDIA Corporation and its licensors retain all intellectual property and 
 * proprietary rights in and to this software and related documentation. 
 * Any use, reproduction, disclosure, or distribution of this software 
 * and related documentation without an express license agreement from
 * NVIDIA Corporation is strictly prohibited.
 * 
 */
 
 /*
 * Copyright 1993-2009 NVIDIA Corporation.  All rights reserved.
 *
 * NVIDIA Corporation and its licensors retain all intellectual property and 
 * proprietary rights in and to this software and related documentation. 
 * Any use, reproduction, disclosure, or distribution of this software 
 * and related documentation without an express license agreement from
 * NVIDIA Corporation is strictly prohibited.
 *
 * Please refer to the applicable NVIDIA end user license agreement (EULA) 
 * associated with this source code for terms and conditions that govern 
 * your use of this NVIDIA software.
 * 
 */

/* Radixsort project with key/value and arbitrary datset size support
 * which demonstrates the use of CUDA in a multi phase sorting 
 * computation.
 * Device code.
 */

#ifndef _RADIXSORT_KERNEL_H_
#define _RADIXSORT_KERNEL_H_

#include <stdio.h>
#include "radixsort.cuh"

#define SYNCIT __syncthreads()

static const int NUM_SMS = 16;
static const int NUM_THREADS_PER_SM = 192;
static const int NUM_THREADS_PER_BLOCK = 64;
//static const int NUM_THREADS = NUM_THREADS_PER_SM * NUM_SMS;
static const int NUM_BLOCKS = (NUM_THREADS_PER_SM / NUM_THREADS_PER_BLOCK) * NUM_SMS;
static const int RADIX = 8;                                                        // Number of bits per radix sort pass
static const int RADICES = 1 << RADIX;                                             // Number of radices
static const int RADIXMASK = RADICES - 1;                                          // Mask for each radix sort pass
#if SIXTEEN
static const int RADIXBITS = 16;                                                   // Number of bits to sort over
#else
static const int RADIXBITS = 32;                                                   // Number of bits to sort over
#endif
static const int RADIXTHREADS = 16;                                                // Number of threads sharing each radix counter
static const int RADIXGROUPS = NUM_THREADS_PER_BLOCK / RADIXTHREADS;               // Number of radix groups per CTA
static const int TOTALRADIXGROUPS = NUM_BLOCKS * RADIXGROUPS;                      // Number of radix groups for each radix
static const int SORTRADIXGROUPS = TOTALRADIXGROUPS * RADICES;                     // Total radix count
static const int GRFELEMENTS = (NUM_THREADS_PER_BLOCK / RADIXTHREADS) * RADICES; 
static const int GRFSIZE = GRFELEMENTS * sizeof(uint); 

// Prefix sum variables
static const int PREFIX_NUM_THREADS_PER_SM = NUM_THREADS_PER_SM;
static const int PREFIX_NUM_THREADS_PER_BLOCK = PREFIX_NUM_THREADS_PER_SM;
static const int PREFIX_NUM_BLOCKS = (PREFIX_NUM_THREADS_PER_SM / PREFIX_NUM_THREADS_PER_BLOCK) * NUM_SMS;
static const int PREFIX_BLOCKSIZE = SORTRADIXGROUPS / PREFIX_NUM_BLOCKS;
static const int PREFIX_GRFELEMENTS = PREFIX_BLOCKSIZE + 2 * PREFIX_NUM_THREADS_PER_BLOCK;
static const int PREFIX_GRFSIZE = PREFIX_GRFELEMENTS * sizeof(uint);

// Shuffle variables
static const int SHUFFLE_GRFOFFSET = RADIXGROUPS * RADICES;
static const int SHUFFLE_GRFELEMENTS = SHUFFLE_GRFOFFSET + PREFIX_NUM_BLOCKS; 
static const int SHUFFLE_GRFSIZE = SHUFFLE_GRFELEMENTS * sizeof(uint); 


#define SDATA( index)      CUT_BANK_CHECKER(sdata, index)

// Prefix sum data
uint gRadixSum[TOTALRADIXGROUPS * RADICES];
__device__ uint dRadixSum[TOTALRADIXGROUPS * RADICES];
uint gRadixBlockSum[PREFIX_NUM_BLOCKS];
__device__ uint dRadixBlockSum[PREFIX_NUM_BLOCKS];

extern __shared__ uint sRadixSum[];



////////////////////////////////////////////////////////////////////////////////
//! Perform a radix sum on the list to be sorted.  Each SM holds a set of
//! radix counters for each group of RADIXGROUPS thread in the GRF. 
//!
//! @param pData     input data
//! @param elements  total number of elements
//! @param elements_rounded_to_3072  total number of elements rounded up to the 
//!                                  nearest multiple of 3072
//! @param shift     the shift (0 to 24) that we are using to obtain the correct 
//!                  byte
////////////////////////////////////////////////////////////////////////////////
__global__ void RadixSum(KeyValuePair *pData, uint elements, uint elements_rounded_to_3072, uint shift)
{
    uint pos    = threadIdx.x;

    // Zero radix counts
    while (pos < GRFELEMENTS)
    {
        sRadixSum[pos] = 0;
        pos += NUM_THREADS_PER_BLOCK;
    }

    // Sum up data
    // Source addresses computed so that each thread is reading from a block of 
    // consecutive addresses so there are no conflicts between threads
    // They then loop over their combined region and the next batch works elsewhere.
    // So threads 0 to 16 work on memory 0 to 320.
    // First reading 0,1,2,3...15 then 16,17,18,19...31 and so on
    // optimising parallel access to shared memory by a thread accessing 16*threadID
    // The next radix group runs from 320 to 640 and the same applies in that region
    uint tmod   =   threadIdx.x % RADIXTHREADS;
    uint tpos   =   threadIdx.x / RADIXTHREADS;

    // Take the rounded element list size so that all threads have a certain size dataset to work with
    // and no zero size datasets confusing the issue
    // By using a multiple of 3072 we ensure that all threads have elements
    // to work with until the last phase, at which point we individually test
    uint element_fraction  =   elements_rounded_to_3072 / TOTALRADIXGROUPS;

    // Generate range 
    // Note that it is possible for both pos and end to be past the end of the element set
    // which will be caught later.
    pos       = (blockIdx.x * RADIXGROUPS + tpos) * element_fraction;
    uint end  = pos + element_fraction;
    pos      += tmod; 
    //printf("pos: %d\n", pos);
    __syncthreads();

    while (pos < end )
    {
        uint key = 0;

        // Read first data element if we are in the set of elements
        //if( pos < elements )
            //key = pData[pos].key;
        KeyValuePair kvp;
        // Read first data element, both items at once as the memory will want to coalesce like that anyway
        if (pos < elements)
            kvp = pData[pos];
        else
            kvp.key = 0;
        key = kvp.key;


        // Calculate position of radix counter to increment
        // There are RADICES radices in each pass (256)
        // and hence this many counters for bin grouping
        // Multiply by RADIXGROUPS (4) to spread through memory
        // and into 4 radix groups
        uint p = ((key >> shift) & RADIXMASK) * RADIXGROUPS;
       
        // Increment radix counters
        // Each radix group has its own set of counters
        // so we add the thread position [0-3], ie the group index.
        // We slow down here and take at least 16 cycles to write to the summation boxes
        // but other groups will only conflict with themselves and so can also be writing
        // 16 cycles here at least avoids retries.
        uint ppos = p + tpos;

        // If we are past the last element we don't want to do anything
        // We do have to check each time, however, to ensure that all
        // threads sync on each sync here.
        if (tmod == 0 && pos < elements)
            sRadixSum[ppos]++;
            SYNCIT;
        if (tmod == 1 && pos < elements)
            sRadixSum[ppos]++;  
            SYNCIT;          
        if (tmod == 2 && pos < elements)
            sRadixSum[ppos]++;   
            SYNCIT; 
        if (tmod == 3 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;  
        if (tmod == 4 && pos < elements)
            sRadixSum[ppos]++;
            SYNCIT;
        if (tmod == 5 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;           
        if (tmod == 6 && pos < elements)
            sRadixSum[ppos]++;
            SYNCIT;   
        if (tmod == 7 && pos < elements)
            sRadixSum[ppos]++;  
            SYNCIT;   
        if (tmod == 8 && pos < elements)
            sRadixSum[ppos]++;
            SYNCIT;
        if (tmod == 9 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;           
        if (tmod == 10 && pos < elements)
            sRadixSum[ppos]++;
            SYNCIT;    
        if (tmod == 11 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;     
        if (tmod == 12 && pos < elements)
            sRadixSum[ppos]++;
            SYNCIT;
        if (tmod == 13 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;           
        if (tmod == 14 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;   
        if (tmod == 15 && pos < elements)
            sRadixSum[ppos]++; 
            SYNCIT;   
           
        pos += RADIXTHREADS;
                
    }

    __syncthreads();

    __syncthreads();

    // Output radix sums into separate memory regions for each radix group
    // So this memory then is layed out:
    // 0...... 192..... 384 ................ 192*256
    // ie all 256 bins for each radix group
    // in there:
    // 0.............192
    // 0  4  8  12...     - block idx * 4
    // And in the block boxes we see the 4 radix groups for that block
    // So 0-192 should contain bin 0 for each radix group, and so on
    uint offset = blockIdx.x * RADIXGROUPS;
    uint row    = threadIdx.x / RADIXGROUPS;
    uint column = threadIdx.x % RADIXGROUPS;
    while (row < RADICES)
    {
        dRadixSum[offset + row * TOTALRADIXGROUPS + column] = sRadixSum[row * RADIXGROUPS + column];
        row += NUM_THREADS_PER_BLOCK / RADIXGROUPS;
    }
}

////////////////////////////////////////////////////////////////////////////////
//! Performs first part of parallel prefix sum - individual sums of each radix
//! count. By the end of this we have prefix sums on a block level  in dRadixSum
//! and totals for blocks in dRadixBlockSum.
////////////////////////////////////////////////////////////////////////////////
__global__ void RadixPrefixSum()
{
    // Read radix groups in offset by one in the GRF so a zero can be inserted at the beginning
    // and the final sum of all radix counts summed here is tacked onto the end for reading by
    // the next stage
    // Each block in this case is the full number of threads per SM (and hence the total number 
    // of radix groups), 192. We should then have the total set of offsets for an entire radix 
    // group by the end of this stage
    // Device mem addressing
    
    uint brow       = blockIdx.x * (RADICES / PREFIX_NUM_BLOCKS);
    uint drow       = threadIdx.x / TOTALRADIXGROUPS; // In default parameterisation this is always 0
    uint dcolumn    = threadIdx.x % TOTALRADIXGROUPS; // And similarly this is always the same as threadIdx.x   
    uint dpos       = (brow + drow) * TOTALRADIXGROUPS + dcolumn;
    uint end        = ((blockIdx.x + 1) * (RADICES / PREFIX_NUM_BLOCKS)) * TOTALRADIXGROUPS;
    // Shared mem addressing
    uint srow       = threadIdx.x / (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    uint scolumn    = threadIdx.x % (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    uint spos       = srow * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1) + scolumn;

    // Read (RADICES / PREFIX_NUM_BLOCKS) radix counts into the GRF alongside each other
    while (dpos < end)
    {
        sRadixSum[spos] = dRadixSum[dpos];
        spos += (PREFIX_NUM_THREADS_PER_BLOCK / (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK)) * 
                (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1);
        dpos += (TOTALRADIXGROUPS / PREFIX_NUM_THREADS_PER_BLOCK) * TOTALRADIXGROUPS;
    }
    __syncthreads();
       
    // Perform preliminary sum on each thread's stretch of data
    // Each thread having a block of 16, with spacers between 0...16 18...33 and so on
    int pos     = threadIdx.x * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1);
    end         = pos + (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    uint sum    = 0;
    while (pos < end)
    {
        sum += sRadixSum[pos];
        sRadixSum[pos] = sum;
        pos++;  
    }
    __syncthreads();   
  
 
    // Calculate internal offsets by performing a more traditional parallel
    // prefix sum of the topmost member of each thread's work data.  Right now,
    // these are stored between the work data for each thread, allowing us to 
    // eliminate GRF conflicts as well as hold the offsets needed to complete the sum
    // In other words we have:
    // 0....15 16 17....32 33 34....
    // Where this first stage updates the intermediate values (so 16=15, 33=32 etc)
    int m           = (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1);
    pos             = threadIdx.x  * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1) +
                      (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    sRadixSum[pos]  = sRadixSum[pos - 1];
    __syncthreads();
    // This stage then performs a parallel prefix sum (ie use powers of 2 to propagate in log n stages)
    // to update 17, 34 etc with the totals to that point (so 34 becomes [34] + [17]) and so on.
    while (m < PREFIX_NUM_THREADS_PER_BLOCK * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1))
    {
        int p  = pos - m;
        uint t = ((p > 0) ? sRadixSum[p] : 0);
        __syncthreads();
        sRadixSum[pos] += t;
        __syncthreads();
        m *= 2;
    } 
    __syncthreads();

  
  
    // Add internal offsets to each thread's work data.
    // So now we take 17 and add it to all values 18 to 33 so all offsets for that block 
    // are updated.
    pos     = threadIdx.x * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1);
    end     = pos + (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    int p   = pos - 1;
    sum     = ((p > 0) ? sRadixSum[p] : 0);
    while (pos < end)
    {
        sRadixSum[pos] += sum;
        pos++; 
    }
    __syncthreads();        
               
    // Write summed data back out to global memory in the same way as we read it in
    // We now have prefix sum values internal to groups
    brow       = blockIdx.x * (RADICES / PREFIX_NUM_BLOCKS);
    drow       = threadIdx.x / TOTALRADIXGROUPS;
    dcolumn    = threadIdx.x % TOTALRADIXGROUPS;    
    srow       = threadIdx.x / (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    scolumn    = threadIdx.x % (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK);
    dpos       = (brow + drow) * TOTALRADIXGROUPS + dcolumn + 1;
    spos       = srow * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1) + scolumn;
    end        = ((blockIdx.x + 1) * RADICES / PREFIX_NUM_BLOCKS) * TOTALRADIXGROUPS;
    while (dpos < end)
    {
        dRadixSum[dpos] = sRadixSum[spos];
        dpos += (TOTALRADIXGROUPS / PREFIX_NUM_THREADS_PER_BLOCK) * TOTALRADIXGROUPS;        
        spos += (PREFIX_NUM_THREADS_PER_BLOCK / (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK)) * 
                (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1);
    }

    // Write last element to summation
    // Storing block sums in a separate array
    if (threadIdx.x == 0) {
        dRadixBlockSum[blockIdx.x] = sRadixSum[PREFIX_NUM_THREADS_PER_BLOCK * (PREFIX_BLOCKSIZE / PREFIX_NUM_THREADS_PER_BLOCK + 1) - 1];
        dRadixSum[blockIdx.x * PREFIX_BLOCKSIZE] = 0;
    }
}


////////////////////////////////////////////////////////////////////////////////
//! Initially perform prefix sum of block totals to obtain final set of offsets.
//! Then make use of radix sums to perform a shuffling of the data into the 
//! correct bins.
//!
//! @param pSrc      input data
//! @param pDst      output data
//! @param elements  total number of elements
//! @param shift     the shift (0 to 24) that we are using to obtain the correct 
//!                  byte
////////////////////////////////////////////////////////////////////////////////
__global__ void RadixAddOffsetsAndShuffle(KeyValuePair* pSrc, KeyValuePair* pDst, uint elements, uint elements_rounded_to_3072, int shift)
{
    // Read offsets from previous blocks
    if (threadIdx.x == 0)
        sRadixSum[SHUFFLE_GRFOFFSET] = 0;
        
    if (threadIdx.x < PREFIX_NUM_BLOCKS - 1)
        sRadixSum[SHUFFLE_GRFOFFSET + threadIdx.x + 1] = dRadixBlockSum[threadIdx.x];
    __syncthreads();
    
    // Parallel prefix sum over block sums
    int pos = threadIdx.x;
    int n = 1;
    while (n < PREFIX_NUM_BLOCKS)
    {
        int ppos = pos - n;
        uint t0 = ((pos < PREFIX_NUM_BLOCKS) && (ppos >= 0)) ? sRadixSum[SHUFFLE_GRFOFFSET + ppos] : 0;
        __syncthreads();
        if (pos < PREFIX_NUM_BLOCKS)
            sRadixSum[SHUFFLE_GRFOFFSET + pos] += t0;
        __syncthreads(); 
        n *= 2;
    }

    // Read radix count data and add appropriate block offset
    // for each radix at the memory location for this thread
    // (where the other threads in the block will be reading
    // as well, hence the large stride).
    // There is one counter box per radix group per radix 
    // per block (4*256*3)
    // We use 64 threads to read the 4 radix groups set of radices 
    // for the block. 
    int row    = threadIdx.x / RADIXGROUPS;
    int column = threadIdx.x % RADIXGROUPS;
    int spos   = row * RADIXGROUPS + column;
    int dpos   = row * TOTALRADIXGROUPS + column + blockIdx.x * RADIXGROUPS;
    while (spos < SHUFFLE_GRFOFFSET)
    {
        sRadixSum[spos] = dRadixSum[dpos] + sRadixSum[SHUFFLE_GRFOFFSET + dpos / (TOTALRADIXGROUPS * RADICES / PREFIX_NUM_BLOCKS)];
        spos += NUM_THREADS_PER_BLOCK;
        dpos += (NUM_THREADS_PER_BLOCK / RADIXGROUPS) * TOTALRADIXGROUPS;
    }
    __syncthreads();

    //int pos;
    // Shuffle data
    // Each of the subbins for a block should be filled via the counters, properly interleaved
    // Then, as we now iterate over each data value, we increment the subbins (each thread in the 
    // radix group in turn to avoid miss writes due to conflicts) and set locations correctly.
    uint element_fraction  =   elements_rounded_to_3072 / TOTALRADIXGROUPS;
    int tmod   =   threadIdx.x % RADIXTHREADS;
    int tpos   =   threadIdx.x / RADIXTHREADS;

    pos       = (blockIdx.x * RADIXGROUPS + tpos) * element_fraction;
    uint end  = pos + element_fraction; //(blockIdx.x * RADIXGROUPS + tpos + 1) * element_fraction;
    pos      += tmod; 

    __syncthreads();

    while (pos < end )
    {
        KeyValuePair kvp;
#if 1 // old load
        // Read first data element, both items at once as the memory will want to coalesce like that anyway
        if (pos < elements)
        {
            kvp = pSrc[pos];
        }
        else
            kvp.key = 0;

#else // casting to float2 to get it to combine loads
        int2 kvpf2;

        // Read first data element, both items at once as the memory will want to coalesce like that anyway
        if (pos < elements)
        {
  //          kvp = pSrc[pos];
            kvpf2 = ((int2*)pSrc)[pos];
           // printf("kvp: %f %f  kvpf2: %f %f\n", kvp.key, kvp.value, kvpf2.x, kvpf2.y);
        }
        else
            //kvp.key = 0;
            kvpf2.x = 0;
 
        kvp.key = kvpf2.x;
        kvp.value = kvpf2.y;
#endif  

        uint index;
                
        // Calculate position of radix counter to increment
        uint p = ((kvp.key >> shift) & RADIXMASK) * RADIXGROUPS;
                
        // Move data, keeping counts updated.
        // Increment radix counters, relying on hexadecathread
        // warp to prevent this code from stepping all over itself.
        uint ppos = p + tpos;
        if (tmod == 0 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 1 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;     
        if (tmod == 2 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 3 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 4 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 5 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT; 
        if (tmod == 6 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 7 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT; 
        if (tmod == 8 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 9 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;          
        if (tmod == 10 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 11 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 12 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 13 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;           
        if (tmod == 14 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;
        if (tmod == 15 && pos < elements)
        {
            index = sRadixSum[ppos]++;
            pDst[index] = kvp;
        }
            SYNCIT;                         

        pos += RADIXTHREADS;
    }

    __syncthreads();
}

#endif // #ifndef _RADIXSORT_KERNEL_H_
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/*


 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */


 


 /*


 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */


 


 /*





  Copyright (c) 2005, 





      Aaron Lefohn  (lefohn@cs.ucdavis.edu)





      Adam Moerschell (atmoerschell@ucdavis.edu)





  All rights reserved.











  This software is licensed under the BSD open-source license. See





  http://www.opensource.org/licenses/bsd-license.php for more detail.











  *************************************************************





  Redistribution and use in source and binary forms, with or 





  without modification, are permitted provided that the following 





  conditions are met:











  Redistributions of source code must retain the above copyright notice, 





  this list of conditions and the following disclaimer. 











  Redistributions in binary form must reproduce the above copyright notice, 





  this list of conditions and the following disclaimer in the documentation 





  and/or other materials provided with the distribution. 











  Neither the name of the University of Californa, Davis nor the names of 





  the contributors may be used to endorse or promote products derived 





  from this software without specific prior written permission.











  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS 





  "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT 





  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 





  FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL 





  THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, 





  INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL 





  DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE 





  GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS 





  INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 





  WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT 





  (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF 





  THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY 





  OF SUCH DAMAGE.





*/











#include "renderbuffer.h"





#include <iostream>





using namespace std;











Renderbuffer::Renderbuffer()





  : m_bufId(_CreateBufferId())





{}











Renderbuffer::Renderbuffer(GLenum internalFormat, int width, int height)





  : m_bufId(_CreateBufferId())





{





  Set(internalFormat, width, height);





}











Renderbuffer::~Renderbuffer()





{





  glDeleteRenderbuffersEXT(1, &m_bufId);





}











void Renderbuffer::Bind() 





{





  glBindRenderbufferEXT(GL_RENDERBUFFER_EXT, m_bufId);





}











void Renderbuffer::Unbind() 





{





  glBindRenderbufferEXT(GL_RENDERBUFFER_EXT, 0);





}











void Renderbuffer::Set(GLenum internalFormat, int width, int height)





{





  int maxSize = Renderbuffer::GetMaxSize();





  if (width > maxSize || height > maxSize ) {





    cerr << "Renderbuffer::Renderbuffer() ERROR:\n\t"





         << "Size too big (" << width << ", " << height << ")\n";





    return;





  }











  // Guarded bind





  GLint savedId = 0;





  glGetIntegerv( GL_RENDERBUFFER_BINDING_EXT, &savedId );





  if (savedId != (GLint)m_bufId) {





    Bind();





  }











  // Allocate memory for renderBuffer





  glRenderbufferStorageEXT(GL_RENDERBUFFER_EXT, internalFormat, width, height );











  // Guarded unbind





  if (savedId != (GLint)m_bufId) {





    glBindRenderbufferEXT(GL_RENDERBUFFER_EXT, savedId);





  }





}











GLuint Renderbuffer::GetId() const 





{





  return m_bufId;





}











GLint Renderbuffer::GetMaxSize()





{





  GLint maxAttach = 0;





  glGetIntegerv( GL_MAX_RENDERBUFFER_SIZE_EXT, &maxAttach );





  return maxAttach;





}











GLuint Renderbuffer::_CreateBufferId() 





{





  GLuint id = 0;





  glGenRenderbuffersEXT(1, &id);





  return id;





}
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/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

 /*
  Copyright (c) 2005,
	  Aaron Lefohn	(lefohn@cs.ucdavis.edu)
	  Adam Moerschell (atmoerschell@ucdavis.edu)
  All rights reserved.

  This software is licensed under the BSD open-source license. See
  http://www.opensource.org/licenses/bsd-license.php for more detail.

  *************************************************************
  Redistribution and use in source and binary forms, with or
  without modification, are permitted provided that the following
  conditions are met:

  Redistributions of source code must retain the above copyright notice,
  this list of conditions and the following disclaimer.

  Redistributions in binary form must reproduce the above copyright notice,
  this list of conditions and the following disclaimer in the documentation
  and/or other materials provided with the distribution.

  Neither the name of the University of Californa, Davis nor the names of
  the contributors may be used to endorse or promote products derived
  from this software without specific prior written permission.

  THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
  "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
  LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
  FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
  THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
  INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
  DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
  GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
  INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
  WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
  (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF
  THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
  OF SUCH DAMAGE.
*/

#ifndef UCDAVIS_RENDER_BUFFER_H
#define UCDAVIS_RENDER_BUFFER_H

#include "FrameBufferObject.h"

/*!
Renderbuffer Class. This class encapsulates the Renderbuffer OpenGL
object described in the FrameBufferObject (FBO) OpenGL spec.
See the official spec at:
	http://oss.sgi.com/projects/ogl-sample/registry/EXT/framebuffer_object.txt
for complete details.

A "Renderbuffer" is a chunk of GPU memory used by FramebufferObjects to
represent "traditional" framebuffer memory (depth, stencil, and color buffers).
By "traditional," we mean that the memory cannot be bound as a texture.
With respect to GPU shaders, Renderbuffer memory is "write-only." Framebuffer
operations such as alpha blending, depth test, alpha test, stencil test, etc.
read from this memory in post-fragement-shader (ROP) operations.

The most common use of Renderbuffers is to create depth and stencil buffers.
Note that as of 7/1/05, NVIDIA drivers to do not support stencil Renderbuffers.

Usage Notes:
  1) "internalFormat" can be any of the following:
      Valid OpenGL internal formats beginning with:
        RGB, RGBA, DEPTH_COMPONENT

      or a stencil buffer format (not currently supported
      in NVIDIA drivers as of 7/1/05).
        STENCIL_INDEX1_EXT
        STENCIL_INDEX4_EXT
        STENCIL_INDEX8_EXT
        STENCIL_INDEX16_EXT
*/
class Renderbuffer
{
public:
  /// Ctors/Dtors
  Renderbuffer();
  Renderbuffer(GLenum internalFormat, int width, int height);
  ~Renderbuffer();

  void   Bind();
  void   Unbind();
  void   Set(GLenum internalFormat, int width, int height);
  GLuint GetId() const;

  static GLint GetMaxSize();

private:
  GLuint m_bufId;
  static GLuint _CreateBufferId();
};

#endif
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/* ---------------------------------------------------------------------------


 * This software is in the public domain, furnished "as is", without technical


 * support, and with no warranty, express or implied, as to its usefulness for


 * any purpose.





 * Author: Wil Braithwaite.


 *


 */





#include "std_utils.h"


#include <sstream>


#include <sys/types.h>


#include <signal.h>


#include <errno.h>





using namespace std;





namespace Easy


{





//-----------------------------------------------------------------------------------


Stringf::Stringf(const std::string& format, ...)


{


    char temp[10000];


    va_list args;


    va_start(args, format);


    vsprintf(temp, format.c_str(), args);


    va_end(args);


    ((std::string *)this)->operator=(temp);


}





//-----------------------------------------------------------------------------------


Stringf::Stringf(const char *format,...)


{


    char temp[10000];


    va_list args;


    va_start(args, format);


    vsprintf(temp, format, args);


    va_end(args);


    ((std::string *)this)->operator=(temp);


}





//-----------------------------------------------------------------------------------


StringArray::StringArray()


{


}





//-----------------------------------------------------------------------------------


StringArray::StringArray(const char* s, const char* seperators)


{


    set(std::string(s), std::string(seperators));


}





//-----------------------------------------------------------------------------------


StringArray::StringArray(const std::string& s, const std::string& seperators)


{


    set(s, seperators);


}





//-----------------------------------------------------------------------------------


bool StringArray::contains(const std::string& s)


{


    for (const_iterator it=begin(); it!=end(); ++it)


        if (*it == s)


            return true;


    return false;


}





//-----------------------------------------------------------------------------------


void StringArray::set(const std::string& s, const std::string& seperators)


{


    clear();


    std::string remaining = s;


    const char *sep = seperators.c_str();





    int n = strspn(remaining.c_str(), sep);


    if (n != 0)


        remaining = remaining.substr(n, remaining.length()-n);





    for (;;)


    {


        int n = strcspn(remaining.c_str(), sep);


        if (n==0)


            break;





        push_back(remaining.substr(0, n));





        remaining = remaining.substr(n, remaining.length()-n);





        n = strspn(remaining.c_str(), sep);


        if (n == 0)


            break;





        remaining = remaining.substr(n, remaining.length()-n);


    }


}





//-----------------------------------------------------------------------------------


bool isFile(const std::string& path)


{


    if (path.empty())


        return false;





#if defined( _WIN32 )


    return (GetFileAttributesA(path.c_str()) != INVALID_FILE_ATTRIBUTES);


#else


    return (access(path.c_str(), F_OK|R_OK) == 0);


#endif


}





//-----------------------------------------------------------------------------------


ScopedTimer::TimerMap ScopedTimer::global_timers;





int ScopedTimer::g_indent=0;





//-----------------------------------------------------------------------------------


ScopedTimer::ScopedTimer(const char *m,int *indent_storage, bool use_global, float s)


        :


        indent(indent_storage),


        use_global_timers(use_global),


        scale(s)


{


    if (!indent)


        indent = &g_indent;


    ++(*indent);


    strcpy(message,m);


    timer.Reset();


}





//-----------------------------------------------------------------------------------


ScopedTimer::~ScopedTimer()


{


    float v = timer.Value();


    --(*indent);





    if (use_global_timers)


    {


        TimerMap::iterator it = global_timers.find(message);


        if (it == global_timers.end())


            global_timers[message] = std::make_pair(0.f,0);


        else


        {


            it->second.first += v;


            it->second.second ++;


        }


    }


    else


    {


        for (int i=(*indent);i>0;--i)


            fprintf(stdout,"\t");//fprintf(stderr,"\t");


        fprintf(stdout,"%08.6fs: %s\n",v*scale,(const char *)message);


        //fprintf(stderr,"%08.6fs: %s\n",timer.Value(),(const char *)message);


    }


}





//-----------------------------------------------------------------------------------


void ScopedTimer::Print(const char *s)


{


    for (int i=(*indent)-1; i>0; --i)


        fprintf(stdout, "\t");


    fprintf(stdout,"%s\n", s);


}





//-----------------------------------------------------------------------------------


void ScopedTimer::ResetGlobalTimers()


{


    global_timers.clear();


}





//-----------------------------------------------------------------------------------


void ScopedTimer::DumpGlobalTimers(float scale)


{


    TimerMap::iterator it;





    size_t len = 3;


    for (it = global_timers.begin();it != global_timers.end(); it++)


        len += (*it).first.length() + 3;





    for(size_t c=len; c>0; --c)


        std::cout << "-";


    std::cout << std::endl;





    std::cout << " | ";


    for (it = global_timers.begin();it != global_timers.end(); it++)


    {


        std::cout << (*it).first << " | ";


    }


    std::cout << std::endl << "   ";





    //std::stringstream ss(stringstream::in);


    for (it = global_timers.begin();it != global_timers.end(); it++)


    {


        size_t len = ((*it).first.length()+3);


        std::stringstream ss(stringstream::out);


        ss << (it->second.first / max(1,it->second.second))*scale;


        string s = ss.str();


        std::cout << s;





        len -= s.length();


        for(size_t c=len; c>0; --c)


            std::cout << " ";


    }


    std::cout << std::endl;





    for(size_t c=len; c>0; --c)


        std::cout << "-";


    std::cout << std::endl;


}





//-----------------------------------------------------------------------------------


float ScopedTimer::GlobalTimerValue(const char *s)


{


    if (global_timers.find(s) != global_timers.end())


    {


        return ScopedTimer::global_timers[s].first / ScopedTimer::global_timers[s].second;


    }


    return -1;


}





//-----------------------------------------------------------------------------------


#if defined(_WIN32)


//unsigned __stdcall thread_func(void *t)


DWORD WINAPI thread_func( LPVOID t )


#else


void *thread_func(void *t)


#endif


{


    Thread *task = (Thread *)t;





#if defined(_WIN32)


    //prctl(PR_TERMCHILD);


#else


    pthread_setcanceltype(PTHREAD_CANCEL_ASYNCHRONOUS,NULL);


#endif





    task->_isComplete = false;


    task->onExecute();


    task->_isComplete = true;





    task->_returnCode = 0;





#if defined(_WIN32)


    //_endthreadex(0);


#else


    try


    {


        pthread_exit(&task->_returnCode);


    }


    catch(...)


    {


        throw;


    }


#endif





    return (0);


}





//-----------------------------------------------------------------------------------


Thread::Thread()


{


    _thread = 0;


}





//-----------------------------------------------------------------------------------


Thread::~Thread()


{


    killWait();


#if defined(_WIN32)


    CloseHandle(_thread);


#else


#endif


}





//-----------------------------------------------------------------------------------


bool Thread::execute()


{


#if defined(_WIN32)


    //thread = (HANDLE)beginthreadex(NULL, 0, (unsigned (*)(void *))thread_func, this, 0, NULL);


    _thread = CreateThread(NULL, 0, thread_func, this, 0, NULL);


    if (_thread == 0)


        return false;


#else


    int r = pthread_create(&_thread, NULL, thread_func, this);


    if (r != 0)


    {


        perror("Couldn't create thread!");


        return false;


    }





#endif


    return true;


}





//-----------------------------------------------------------------------------------


void Thread::wait()


{


    if (!_thread)


        return;


#if defined(_WIN32)


    WaitForSingleObject(_thread, INFINITE );


    //CloseHandle(thread);


#else


    int rc=pthread_join(_thread,NULL);


    if (rc!=0)


    {


        printf("pthread error code: %d\n",rc);


    }





    _thread = 0;


#endif


}





//-----------------------------------------------------------------------------------


void Thread::kill()


{


    if (!_thread)


        return;


#if defined(_WIN32)


    TerminateThread(_thread, 0);


#else





    if (_isComplete == false)


    {


        pthread_cancel(_thread);


    }


#endif


}





//-----------------------------------------------------------------------------------


void Thread::killWait()


{


    kill();


    wait();


}





//-----------------------------------------------------------------------------------


bool Thread::isCompleted()


{


#if defined(_WIN32)


    return(_isComplete);//(waitpid(pid,NULL,WNOHANG)!=0);


#else


    return(_isComplete);


#endif


}





}
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/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef STD_UTILS_H_INCLUDED
#define STD_UTILS_H_INCLUDED

#include <string>
#include <iostream>
#include <cstring>
#include <map>
#include <vector>
#include <cstdarg>
#include <cstdlib>
#include <cstdio>
#include <cassert>

#if defined(_WIN32)

#ifndef NOMINMAX
#define NOMINMAX
#endif
#ifndef _WIN32_WINNT
#define _WIN32_WINNT 0x0502
#endif
#define WIN32_LEAN_AND_MEAN
#include <windows.h>

#else

#include <pthread.h>
#include <errno.h>
#include <semaphore.h>
#include <fcntl.h>
#include <unistd.h>
#include <sys/resource.h>
#include <sys/wait.h>
#include <sys/types.h>
#include <sys/time.h>

#endif

#if defined(_WIN32)
#if !defined(_WIN32_WINNT)
// The following Windows API function is declared explicitly;
// otherwise any user would have to specify /D_WIN32_WINNT=0x0400
extern "C" BOOL WINAPI TryEnterCriticalSection( LPCRITICAL_SECTION );
#endif
#endif


#ifndef STDERR_DEFINED
#define STDERR_DEFINED
#define STDERRSEP()      std::cerr << "---------------------------" << std::endl
#define STDERR(a)        std::cerr << #a ": "<<(a)<<std::endl
#define STDERR2(a,b)     std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<std::endl
#define STDERR3(a,b,c)   std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<"    "<< #c ": "<<(c)<<std::endl
#define STDERR4(a,b,c,d) std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<"    "<< #c ": "<<(c)<<"    "<< #d ": "<<(d)<<std::endl
#define STDERR5(a,b,c,d,e) std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<"    "<< #c ": "<<(c)<<"    "<< #d ": "<<(d)<<"    "<< #e ": "<<(e)<<std::endl
#define STDL() std::cerr << std::string(__FILE__) << ":" << int(__LINE__) << std::endl
#define STDERRDUMP(a) a.Dump(#a)
#endif

namespace Easy
{


//-----------------------------------------------------------------------------------
/// Generic singleton class.
///
template <typename T>
class Singleton
{
private:
    Singleton(const Singleton<T> &);
    Singleton& operator=(const Singleton<T> &);

protected:
    static T* _singleton;

public:
    Singleton( void )
    {
        assert( !_singleton );
#if defined( _MSC_VER ) && _MSC_VER < 1200
        int offset = (int)(T*)1 - (int)(Singleton <T>*)(T*)1;
        _singleton = (T*)((int)this + offset);
#else
        _singleton = static_cast< T* >( this );
#endif
    }

    ~Singleton( void )
    {
        assert( _singleton );
        _singleton = 0;
    }

    static T& getSingleton( void )
    {
        assert(_singleton);
        return (*_singleton);
    }
};

//-----------------------------------------------------------------------------------
class StringArray : public std::vector<std::string>
{
public:
    StringArray();
    StringArray(const char* s, const char* seperators=",");
    //StringArray(const StringArray &sl);
    StringArray(const std::string &text, const std::string &seperators=",");

    void set(const std::string &text, const std::string &seperators=",");

    bool contains(const std::string& text);
};

//-----------------------------------------------------------------------------------
bool isFile(const std::string& path);

//-----------------------------------------------------------------------------------
class Timer
{
public:
    double msInvFrequency;

#if defined(_WIN32)
    mutable double mLastQueryTime;

    Timer()
    {
		msInvFrequency = -1.0;
        Reset();
    }

    void Reset()
    {
		if (msInvFrequency<=0)
		{
			LARGE_INTEGER lFreq;
			QueryPerformanceFrequency(&lFreq);
			msInvFrequency = 1.0 / double(lFreq.QuadPart);
		}
		LARGE_INTEGER lCount;
		QueryPerformanceCounter(&lCount);
		mLastQueryTime = (lCount.QuadPart * msInvFrequency);
    }

    float Value()
    {
		double lastTime = mLastQueryTime;
		LARGE_INTEGER lCount;
		QueryPerformanceCounter(&lCount);
		return (float)((lCount.QuadPart * msInvFrequency) - lastTime);
    }

#else
    long start_sec;
    long start_usec;

    Timer()
    {
        Reset();
    }

    void Reset()
    {
        struct timeval tv;
        struct timezone tz;
        gettimeofday(&tv,&tz);
        start_sec=tv.tv_sec;
        start_usec=tv.tv_usec;
    }

    float Value()
    {
        struct timeval tv;
        struct timezone tz;
        gettimeofday(&tv,&tz);
        return((tv.tv_sec-start_sec)+(tv.tv_usec-start_usec)/1000000.0);
    }
#endif
};

/// class to construct printf-formating with std::string
class Stringf : public std::string
{
public:
    Stringf(const char *format, ...);
    Stringf(const std::string& format, ...);
};


class ScopedTimer
{

    static int g_indent;
    Timer timer;

    char message[256];
    int *indent;
    bool use_global_timers;
    float scale;
    typedef std::map<std::string, std::pair<float,int> > TimerMap;

public:
    ScopedTimer(const char *m="",int *indent_storage=NULL, bool use_global=false, float scale=1.f);

    ~ScopedTimer();

    void Print(const char *s);

    static void ResetGlobalTimers();
    static void DumpGlobalTimers(float scale=1);

    static float GlobalTimerValue(const char *s);

    static TimerMap global_timers;
};

#define EASY_TIMED(func) \
    {\
    ScopedTimer td( #func , 0, true);\
    func;\
    }

/// return a random number between 0 and 1.
inline float frand()
{
    return rand() / (float) RAND_MAX;
}

/// return a random number between -1 and +1.
inline float sfrand()
{
    return (rand() / (float) RAND_MAX)*2.0f-1.0f;
}

#define FORCE_MAX(var,lo) var=((var)<(lo))?(lo):(var)
#define FORCE_MIN(var,hi) var=((var)>(hi))?(hi):(var)
#define FORCE_MINMAX(var,lo,hi) var=(((var)<(lo))?(lo):((var)>(hi))?(hi):(var))
#define FORCE_TOGGLE(var) (var=!(var))

//----------------------------------------------------------------------------------------------
#if !defined(_WIN32)

inline int __nsleep(const struct timespec *req, struct timespec *rem)
{
    struct timespec temp_rem;
    if(nanosleep(req,rem)==-1)
        return __nsleep(rem, &temp_rem);
    else
        return 1;
}
//----------------------------------------------------------------------------------------------
inline int msleep(unsigned long msec)
{
    struct timespec req= {0,0},rem= {0,0};
    time_t sec=(int)(msec/1000);
    msec=msec-(sec*1000);
    req.tv_sec=sec;
    req.tv_nsec=msec*1000000L;
    __nsleep(&req,&rem);
    return 1;
}

#endif

//----------------------------------------------------------------------------------------------
class Thread
{
    friend void *func(void *t);

#if defined(_WIN32)
    HANDLE _thread;
#else
    pthread_t _thread;
#endif

public:
    int _returnCode;
    bool _isComplete;

public:
    Thread();
    virtual ~Thread();

    /// Create and run.
    bool execute();

    /// Execute the work of the task.
    virtual void onExecute() = 0;

public:
    /// Only sends the message.
    void kill();

    /// Sends the message and then waits.
    void killWait();

    /// Waits until it has finished.
    void wait();

    /// Returns whether it has completed without interruption.
    bool isCompleted();
};

//----------------------------------------------------------------------------------------------
class Mutex
{
private:
#if defined(_WIN32)
    typedef CRITICAL_SECTION MUTEX_TYPE;
#else
    typedef pthread_mutex_t MUTEX_TYPE;
#endif
    MUTEX_TYPE mutex;

public:
    Mutex()
    {
#if defined(_WIN32)
        //mutex = CreateMutex(NULL,FALSE,NULL);
        InitializeCriticalSection(&mutex);
#else
        pthread_mutex_init(&mutex,NULL);
#endif
    }

    ~Mutex()
    {
#if defined(_WIN32)
        //CloseHandle(mutex);
        DeleteCriticalSection(&mutex);
#else
        pthread_mutex_destroy(&mutex);
#endif
    }

    void claim()
    {
#if defined(_WIN32)
        //DWORD dwWaitResult = WaitForSingleObject(mutex,INFINITE);
        EnterCriticalSection(&mutex);
#else
        pthread_mutex_lock(&mutex);
#endif
    }

    bool tryClaim()
    {
#if defined(_WIN32)
        //return(WaitForSingleObject(mutex,0)==WAIT_OBJECT_0);
        return (TryEnterCriticalSection(&mutex)!=0);
#else
        return(pthread_mutex_trylock(&mutex)==0);
#endif
    }

    void release()
    {
#if defined(_WIN32)
        //ReleaseMutex(mutex);
        LeaveCriticalSection(&mutex);
#else
        pthread_mutex_unlock(&mutex);
#endif
    }

    bool isLocked()
    {
#if defined(_WIN32)
        //return(WaitForSingleObject(mutex,0)==WAIT_TIMEOUT);
        return (TryEnterCriticalSection(&mutex)==0);
#else
        return(pthread_mutex_trylock(&mutex)==EBUSY);
#endif
    }

    MUTEX_TYPE &asNative()
    {
        return mutex;
    }
};

//----------------------------------------------------------------------------------------------
class ScopedMutex
{
    Mutex& _mutex;
public:
    ScopedMutex(Mutex& mutex)
        :
        _mutex(mutex)
    {
        _mutex.claim();
    }

    ~ScopedMutex()
    {
        _mutex.release();
    }
};

//----------------------------------------------------------------------------------------------
#if defined(_WIN32)
#else
void Semaphore_Init();
#define ustestsema(x) (x.__align)
#endif

class Semaphore
{
private:
#if defined(_WIN32)
    unsigned int volatile count;
    HANDLE sema;
#else
    sem_t sema;
#endif

public:
    Semaphore(int _count=1)
    {
#if defined(_WIN32)
        count = (_count);
        sema = CreateSemaphore(
                   NULL,           // default security attributes
                   count,  // initial count
                   100,  // maximum count
                   NULL);          // unnamed semaphore
#else
        int rc=sem_init(&sema,0,_count);
        assert(rc==0);
#endif
    }

    ~Semaphore()
    {
#if defined(_WIN32)
        CloseHandle(sema);
#else
        int rc=sem_destroy(&sema);
        assert(rc==0);
#endif
    }

    inline void wait()
    {
        claim();
    }

    inline void signal()
    {
        release();
    }

    void claim()
    {
        //fprintf(stderr,"Claiming %p %d\n",this,ustestsema(sema));
#if defined(_WIN32)
        if (!tryClaim(INFINITE))
            perror("Semaphore: wait failed");
#else
        int rc=0;
        do
        {
            rc = sem_wait(&sema);
        }
        while(rc==-1 && errno==EINTR);

        if(rc != 0)
            perror("sem_wait failed");
#endif
        //fprintf(stderr,"Claimed %p %d\n",this,ustestsema(sema));
    }

    bool tryClaim(unsigned int timeoutms=0L)
    {
        //fprintf(stderr,"Claiming %p %d\n",this,ustestsema(sema));
#if defined(_WIN32)
        DWORD dwMilliseconds = DWORD(timeoutms);
        switch (WaitForSingleObject(sema, dwMilliseconds))
        {
        case WAIT_OBJECT_0:
            InterlockedDecrement((LONG*)&count);
            return true;

        case WAIT_TIMEOUT:
            return false;

        default:
            perror("Semaphore: WaitForSingleObject failed");
            return false;
        }
        //return true;
#else
        //return(sem_trywait(&sema)==0);
        if (timeoutms == 0)
            return (sem_trywait(&sema) == 0);

        Timer timer;
        timeoutms += (unsigned int)(timer.Value()*1000.f);
        do
        {
            int rc = sem_trywait(&sema);
            if (rc == 0)
                return true;
            msleep(1);
        }
        while ( (unsigned int)(timer.Value()*1000.f) < timeoutms );
        return false;
#endif
        //fprintf(stderr,"Claimed %p %d\n",this,ustestsema(sema));
    }

    void release()
    {
        //fprintf(stderr,"Releasing %p %d\n",this,ustestsema(sema));
#if defined(_WIN32)
        InterlockedIncrement((LONG*)&count);
        if ( ReleaseSemaphore(sema, 1, NULL) == FALSE )
        {
            InterlockedDecrement((LONG*)&count);
            perror("Semaphore: post failed");
        }

#else
        int rc=sem_post(&sema);
        assert(rc==0);
#endif
        //fprintf(stderr,"Released %p %d\n",this,ustestsema(sema));
    }

    int value()
    {
#if defined(_WIN32)
        return count;
#else
        int v;
        sem_getvalue(&sema,&v);
        return(v);
#endif
    }
};

//----------------------------------------------------------------------------------------------
template<class T>
class SharedPtr
{
protected:
    T* _pointer;
    unsigned int* _useCount;
    mutable Mutex* _lock;

public:

    /** Constructor.
    You must call bind before using object.
    */
    SharedPtr()
        :
        _pointer(0),
        _useCount(0),
        _lock(0)
    {
    }

    /** Constructor.
    @param ptr The pointer to take ownership of
    */
    template< class Y>
    SharedPtr(Y* ptr)
        :
        _pointer(ptr),
        _useCount(ptr ? new unsigned int : 0),
        _lock(0)
    {
        if (ptr)
        {
            *_useCount = 1;
            _lock = new Mutex();
        }
    }
    SharedPtr(const SharedPtr& r)
        :
        _pointer(0),
        _useCount(0),
        _lock(0)
    {
        if (r._lock)
        {
            ScopedMutex l(*r._lock);
            _lock = r._lock;
            _pointer = r._pointer;
            _useCount = r._useCount;
            // Handle zero pointer gracefully to manage STL containers
            if (_useCount)
                ++(*_useCount);
        }
    }

    SharedPtr& operator=(const SharedPtr& r)
    {
        if (_pointer == r._pointer)
            return *this;
        // Swap current data into a local copy
        // this ensures we deal with rhs and this being dependent
        SharedPtr<T> tmp(r);
        swap(tmp);
        return *this;
    }

    template< class Y>
    SharedPtr(const SharedPtr<Y>& r)
        :
        _pointer(0),
        _useCount(0),
        _lock(0)
    {
        if (r._lock)
        {
            ScopedMutex l(*r._lock);
            _lock = r._lock;
            /// is this crazy to cast this? I need to support dynamic casts i.e.
            /// derivedptr = static_cast<derivedptr>(baseptr);
            _pointer = (T*)r.pointer();
            _useCount = r.useCountPointer();
            // Handle zero pointer gracefully to manage STL containers
            if (_useCount)
                ++(*_useCount);
        }
    }

    template< class Y>
    SharedPtr& operator=(const SharedPtr<Y>& r)
    {
        if (_pointer == r.pointer())
            return *this;
        // Swap current data into a local copy
        // this ensures we deal with rhs and this being dependent
        SharedPtr<T> tmp(r);
        swap(tmp);
        return *this;
    }

    virtual ~SharedPtr()
    {
        _release();
    }

    inline operator T*() const
    {
        return _pointer;
    }

    inline T& operator*() const
    {
        assert(_pointer);
        return *_pointer;
    }

    inline T* operator->() const
    {
        assert(_pointer);
        return _pointer;
    }

    inline T* pointer() const
    {
        return _pointer;
    }

    void bind(T* ptr)
    {
        assert(!_pointer && !_useCount);
        _lock = new Mutex();
        ScopedMutex l(*_lock);
        _useCount = new unsigned int;
        _pointer = ptr;
    }

    inline bool unique() const
    {
        ScopedMutex l(*_lock);
        assert(_useCount);
        bool rc = (*_useCount == 1);
        return rc;
    }

    inline unsigned int useCount() const
    {
        ScopedMutex l(*_lock);
        assert(_useCount);
        unsigned int rc = (*_useCount);
        return rc;
    }

    inline unsigned int* useCountPointer() const
    {
        return _useCount;
    }

    inline bool valid() const
    {
        return (_pointer != NULL);
    }

    inline void setNull(void)
    {
        if (_pointer)
        {
            // can't scope lock mutex before release in case deleted
            _release();
            _pointer = 0;
            _useCount = 0;
        }
    }

protected:

    inline void _release(void)
    {
        bool destroyThis = false;

        if (_lock)
        {
            ScopedMutex l(*_lock);
            if (_useCount)
            {
                if (--(*_useCount) == 0)
                    destroyThis = true;
            }
        }

        if (destroyThis)
            _destroy();

        _lock = 0;
    }

    virtual void _destroy(void)
    {
        delete _pointer;
        delete _useCount;
        delete _lock;
    }

public:
    virtual void swap(SharedPtr<T> &other)
    {
        std::swap(_pointer, other._pointer);
        std::swap(_useCount, other._useCount);
        std::swap(_lock, other._lock);
    }
};

template<class T, class U> inline bool operator==(SharedPtr<T> const& a, SharedPtr<U> const& b)
{
    return a.pointer() == b.pointer();
}

template<class T, class U> inline bool operator!=(SharedPtr<T> const& a, SharedPtr<U> const& b)
{
    return a.pointer() != b.pointer();
}

template<class T, class U> inline bool operator<(SharedPtr<T> const& a, SharedPtr<U> const& b)
{
    return std::less<const void*>()(a.pointer(), b.pointer());
}

//----------------------------------------------------------------------------------------------
/// Generic factory class.
///
template <class T>
class GenericFactory
{
public:
    typedef T *(*CreatorFunc)();

    GenericFactory() {}

    const std::vector<std::string>& getTypes() const
    {
        return keys;
    }

    bool registerType(const std::string& type, CreatorFunc func)
    {
        int foundIndex = -1;
        for (int i=0; i<keys.size(); ++i)
            if (keys[i] == type)
            {
                foundIndex = i;
                break;
            }

        if (foundIndex == -1)
        {
            keys.push_back(type);
            creatorFuncs.push_back(func);
			return true;
        }
		return false;
    }

    bool deregisterType(const std::string& type)
    {
		int foundIndex = -1;
        for (int i=0; i<keys.size(); ++i)
            if (keys[i] == type)
            {
                foundIndex = i;
                break;
            }

        if (foundIndex >= 0)
        {
            keys.erase(keys.begin()+foundIndex);
            creatorFuncs.erase(creatorFuncs.begin()+foundIndex);
			return true;
        }
		return false;
    }

    T* create(const std::string& type) const
    {
        // try each of the specs and see if we have a match
        int foundIndex = -1;
        for (int i=0; i<keys.size(); ++i)
            if (keys[i] == type)
            {
                foundIndex = i;
                break;
            }

        if (foundIndex < 0)
            return 0;

        T* obj = creatorFuncs[foundIndex]();
        return obj;
    }

private:

    std::vector<std::string> keys;
    std::vector<CreatorFunc> creatorFuncs;

    GenericFactory(const GenericFactory &); // not implemented
    GenericFactory &operator=(const GenericFactory &); // not implemented
};

//----------------------------------------------------------------------------------------------
}

#endif // STD_UTILS_H_INCLUDED
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/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

/* Helper to check for bank conflicts */

#ifndef _BANK_CHECKER_H_
#define _BANK_CHECKER_H_

// includes, system
#include <iostream>
#include <sstream>
#include <map>
#include <vector>
#include <limits>

//! Helper class to check for bank conflicts
class BankChecker 
{

    //! singleton, handle to the instance
    static BankChecker  bank_checker;

public:

    //! Get a handle to the instance of this class
    static BankChecker* const getHandle();

    //! Destructor
    ~BankChecker();

private:

    //! Constructor
    BankChecker();

public:

    //! Side effect of shared memory access
    //! @param tidx  thread id in x dimension of block
    //! @param tidy  thread id in y dimension of block
    //! @param tidz  thread id in z dimension of block
    //! @param bdimx block size in x dimension
    //! @param bdimy block size in y dimension
    //! @param bdimz block size in z dimension
    //! @param file  name of the source file where the access takes place
    //! @param line  line in the source file where the access takes place
    //! @param aname name of the array which is accessed
    //! @param index index into the array
    void access( unsigned int tidx, unsigned int tidy, unsigned int tidz,
                 unsigned int bdimx, unsigned int bdimy, unsigned int bdimz,
                 const char* file, const int line, const std::string& aname,
                 const int index);

private:

    //////////////////////////////////////////////////////////////////////////////
    //! Uniquely defined access location
    /////////////////////////////////////////////////////////////////////////////
    class AccessLocation {

        friend class BankChecker;

        //! type for hash value based on file + line + num_access
        typedef  std::string  KeyType;

    public:

        //! Constructor, default
        inline AccessLocation();

        //! Constructor
        //! @param file  file where the shared memory access takes place
        //! @param line  line in \a file where the shared memory access takes place
        //! @param array_name  name of the array which is accessed
        //! @param ltid  linearized thread id
        inline AccessLocation( const std::string& file, const unsigned int line,
                               const std::string& array_name, 
                               const unsigned int ltid );
    
        //! Constructor, copy
        inline AccessLocation( const AccessLocation&);
    
        //! Assignment operator
        inline AccessLocation& operator=( const AccessLocation&);

        //! Destructor
        ~AccessLocation();

    public:

        //! Get the hash key for the access based on file + line + num_access,
        //! i.e. identical accesses result in identical hash values
        inline const KeyType&  getKey() const;

    public:

        // operators, overloaded

        //! Equality
        inline bool operator==( const AccessLocation& other) const;

    public:

        //! Get the name of the file of the access
        const std::string&  getFile() const 
        {
            return file;
        }

        //! Get the line of the access in \a file
        const unsigned int&  getLine() const 
        {
            return line;
        }

        //! Get the number of the access in \a line
        const unsigned int&  getNumAccessLine() const 
        {
            return num_access_line;
        }

    private:

        // member variables

        //! file where shared mem is acccessed
        std::string  file;

        //! line where shared mem is accessed
        unsigned int line;

        //! number of access within line
        unsigned int num_access_line;

        //! name of the array which is accessed
        std::string array_name;

        //! pre-computed key value
        KeyType  key;

        // invalid flag for data field
        static const unsigned int invalid;

    private:
    
        // Counter for line accesses in a specific file
        // @key    file + line of access
        // @value  number of access in \a values::key
        typedef std::map<std::string, unsigned int>  LineAccessCounter;

        //! Tracker for number of accesses per file and line for each thread 
        //! The access number with the file+line uniquely identifies a specific 
        //! shared memory access
        //! Note: The access number itself would not be sufficient because there 
        //! might be branches in the code so that a specific access is only 
        //! by a subset of threads of a warp.
        //! @key  ltid (linearized thread id)
        //! @value line accesses in a specific file
        static  std::map< unsigned int, LineAccessCounter > thread_access;

    };

    //////////////////////////////////////////////////////////////////////////////
    //! Comparator for AccessLocation
    //////////////////////////////////////////////////////////////////////////////
    struct AccessLocationComparator {

        //! Compare operator for std container
        inline bool 
        operator()( const AccessLocation& lhs, const AccessLocation& rhs) const;
    };

private:

    //////////////////////////////////////////////////////////////////////////////
    //! Meta information about an access
    //////////////////////////////////////////////////////////////////////////////
    class AccessInfo {

        friend class BankChecker;

    public:

        //! Constructor, default
        inline AccessInfo();

        //! Constructor, default
        //! @param l  linearized thread id
        //! @param x  thread id in x dimension
        //! @param y  thread id in y dimension
        //! @param z  thread id in z dimension
        //! @param i  index used to access shared memory
        inline AccessInfo( const unsigned int l,
                           const unsigned int x, 
                           const unsigned int y,
                           const unsigned int z,
                           const unsigned int i );
    
        // Constructor, copy 
        inline AccessInfo( const AccessInfo& other);

        // Assignment operator
        inline AccessInfo& operator=( const AccessInfo& other);

        // Destructor
        ~AccessInfo();

    public:

        //! Provide infos as string
        const std::string getInfo() const;
        const unsigned int getIndex() const;
    private:

        //! linearized thread id
        unsigned int  ltid;

        // thread id in the three dimensions
        unsigned int  tidx;
        unsigned int  tidy;
        unsigned int  tidz;

        // index used to access shared memory
        unsigned int index;

        // invalid flag for data field
        static const unsigned int invalid;

    };

    private:

    // data members
  
    // list of access information
    typedef std::vector<AccessInfo>           AccessInfoList;
    typedef AccessInfoList::iterator          AccessInfoListIter;
    typedef AccessInfoList::const_iterator    AccessInfoListCIter;
  
    // information about the access to a specific location
    // @key    index  index of array access
    // @value  infos about threads which tried to access the threads
    typedef  std::map< unsigned int, AccessInfoList >  IndexAInfoList;
    typedef  IndexAInfoList::iterator                  IndexAInfoListIter;
    typedef  IndexAInfoList::const_iterator            IndexAInfoListCIter;
    
    typedef  std::map< AccessLocation,
                       IndexAInfoList, 
                       AccessLocationComparator >  AccessData;
    typedef  AccessData::iterator                  AccessDataIter;
    typedef  AccessData::const_iterator            AccessDataCIter;

    //! Tracker for shared memory accesses
    AccessData  access_data;

    //! Linearized thread id of last thread processed
    unsigned int  last_ltid;

    //! Total number of bank conflicts
    unsigned int total_num_conflicts;

    // flag if bank checker is used
    bool is_active;

private:

    // private helper functions
    
    //! Get the linearized thread id for a thread
    //! @return linear thread id
    //! @param tidx  thread id in x dimension of block
    //! @param tidy  thread id in y dimension of block
    //! @param tidz  thread id in z dimension of block
    //! @param bdimx block size in x dimension
    //! @param bdimy block size in y dimension
    //! @param bdimz block size in z dimension
    unsigned int 
    getLtid( unsigned int tidx, unsigned int tidy, unsigned int tidz,
             unsigned int bdimx, unsigned int bdimy, unsigned int bdimz );

    //! Reset all internal state for a new warp
    void  reset();

    //! Analyse the accesses by one warp
    void  analyse( const AccessDataCIter& iter_loc);

public:

    // constants

    // size of warp
    static const unsigned int warp_size = 16;

};

// functions, inlined

////////////////////////////////////////////////////////////////////////////////
// BankChecker::AccessLocation

////////////////////////////////////////////////////////////////////////////////
//! Constructor, standard
//! @param file  file where the shared memory access takes place
//! @param line  line in \a file where the shared memory access takes place
//! @param array_name  name of the array which is accessed
//! @param ltid  linearized thread id
////////////////////////////////////////////////////////////////////////////////
BankChecker::AccessLocation::
AccessLocation( const std::string& f, const unsigned int l,
                const std::string& aname,
                const unsigned int ltid ) :
    file( f),
    line( l),
    num_access_line( 0),
    array_name( aname)
{ 
    std::ostringstream oss;
    oss << file << "l" << line;
  
    const std::string sstr = oss.str();
    // check if this (file + line) has already been accessed by this thread
    if( thread_access[ltid].end() == thread_access[ltid].find( sstr)) {
        thread_access[ltid][oss.str()] = 0;
    }
    else {
        thread_access[ltid][oss.str()]++;
    }
  
    // number of access in this line by thread ltid
    num_access_line = thread_access[ltid][oss.str()];
  
    // generate key
    oss << "c" << num_access_line;
    key = oss.str();
}
   
////////////////////////////////////////////////////////////////////////////////
//! Constructor, copy
////////////////////////////////////////////////////////////////////////////////
BankChecker::AccessLocation::
AccessLocation( const AccessLocation& other) :
    file( other.file),
    line( other.line),
    num_access_line( other.num_access_line),
    array_name( other.array_name),
    key( other.key)
{ }

////////////////////////////////////////////////////////////////////////////////
//! Assignment operator
////////////////////////////////////////////////////////////////////////////////
BankChecker::AccessLocation& BankChecker::AccessLocation::
operator=( const AccessLocation& other) 
{

    if( this != &other) {

        file = other.file;
        line = other.line;
        array_name = other.array_name;
        num_access_line = other.num_access_line;
    }

    return *this;
}

////////////////////////////////////////////////////////////////////////////////
//! Equality
////////////////////////////////////////////////////////////////////////////////
bool BankChecker::AccessLocation::
operator==( const AccessLocation& other) const 
{

    return (    (file == other.file) 
             && (line == other.line) 
             && (num_access_line == other.num_access_line)) ? true : false;
}

////////////////////////////////////////////////////////////////////////////////
//! Get the hash key for the access based on file + line + num_access,
//! i.e. identical accesses result in identical hash values
//! @return the key value
////////////////////////////////////////////////////////////////////////////////
const BankChecker::AccessLocation::KeyType&  BankChecker::AccessLocation::
getKey() const {

    return key;
}

////////////////////////////////////////////////////////////////////////////////
//! Compare operator for std container
////////////////////////////////////////////////////////////////////////////////
inline bool 
BankChecker::AccessLocationComparator::operator()( const AccessLocation& lhs, 
                                              const AccessLocation& rhs) const {
    return (lhs.getKey() < rhs.getKey());
}

////////////////////////////////////////////////////////////////////////////////
// BankChecker::AccessInfo

////////////////////////////////////////////////////////////////////////////////
//! Constructor, default
//! @param l  linearized thread id
//! @param x  thread id in x dimension
//! @param y  thread id in y dimension
//! @param z  thread id in z dimension
////////////////////////////////////////////////////////////////////////////////
BankChecker::AccessInfo::
AccessInfo( const unsigned int l,
            const unsigned int x, 
            const unsigned int y,
            const unsigned int z,
            const unsigned int i ) :
    ltid( l),
    tidx( x),
    tidy( y),
    tidz( z),
    index( i)
{ }

////////////////////////////////////////////////////////////////////////////////
// Constructor, copy 
////////////////////////////////////////////////////////////////////////////////
BankChecker::AccessInfo::
AccessInfo( const AccessInfo& other) :
    ltid( other.ltid),
    tidx( other.tidx),
    tidy( other.tidy),
    tidz( other.tidz),
    index( other.index)
{ }

////////////////////////////////////////////////////////////////////////////////
// Assignment operator
////////////////////////////////////////////////////////////////////////////////
BankChecker::AccessInfo& BankChecker::AccessInfo::
operator=( const AccessInfo& other) 
{
  
    if( this != &other) 
    {

        ltid = other.ltid;
        tidx = other.tidx;
        tidy = other.tidy;
        tidz = other.tidz;
        index = other.index;
    }

  return *this;
}

#endif // #ifdef _BANK_CHECKER_H_
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/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 /*
* Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
*
* Please refer to the NVIDIA end user license agreement (EULA) associated
* with this source code for terms and conditions that govern your use of
* this software. Any use, reproduction, disclosure, or distribution of
* this software and related documentation outside the terms of the EULA
* is strictly prohibited.
*
*/

/* CUda UTility Library */

#ifndef _CMDARGREADER_H_
#define _CMDARGREADER_H_

// includes, system
#include <map>
#include <iostream>
#include <sstream>
#include <algorithm>
#include <typeinfo>

// includes, project
#include <exception.h>

//! Preprocessed command line arguments
//! @note Lazy evaluation: The arguments are converted from strings to
//!       the correct data type upon request. Converted values are stored 
//!       in an additonal map so that no additional conversion is
//!       necessary. Arrays of command line arguments are stored in 
//!       std::vectors 
//! @note Usage: 
//!          const std::string* file = 
//!                       CmdArgReader::getArg< std::string>( "model")
//!          const std::vector< std::string>* files = 
//!          CmdArgReader::getArg< std::vector< std::string> >( "model")
//! @note All command line arguments begin with '--' followed by the token; 
//!   token and value are seperated by '='; example --samples=50
//! @note Arrays have the form --model=[one.obj,two.obj,three.obj] 
//!       (without whitespaces)

//! Command line argument parser
class CmdArgReader 
{
    template<class> friend class TestCmdArgReader;

protected:

    //! @param self handle to the only instance of this class
    static  CmdArgReader*  self;

public:

    //! Public construction interface
    //! @return a handle to the class instance
    //! @param argc number of command line arguments (as given to main())
    //! @param argv command line argument string (as given to main())
    static void  init( const int argc, const char** argv);

public:

    //! Get the value of the command line argument with given name
    //! @return A const handle to the requested argument.
    //! If the argument does not exist or if it 
    //!  is not from type T NULL is returned
    //! @param name the name of the requested argument
    //! @note T the type of the argument requested
    template<class T>
        static inline const T* getArg( const std::string& name);

    //! Check if a command line argument with the given name exists
    //! @return  true if a command line argument with name \a name exists,
    //!          otherwise false
    //! @param name  name of the command line argument in question
    static inline bool existArg( const std::string& name);

    //! Get the original / raw argc program argument
    static inline int& getRArgc();

    //! Get the original / raw argv program argument
    static inline char**& getRArgv();

public:

    //! Destructor
    ~CmdArgReader();

protected:

    //! Constructor, default
    CmdArgReader();

private:

    // private helper functions

    //! Get the value of the command line argument with given name
    //! @note Private helper function for 'getArg' to work on the members
    //! @return A const handle to the requested argument. If the argument
    //!         does not exist or if it  is not from type T a NULL pointer
    //!         is returned.
    //! @param name the name of the requested argument
    //! @note T the type of the argument requested
    template<class T>
        inline const T* getArgHelper( const std::string& name);

    //! Check if a command line argument with name \a name exists
    //! @return true if a command line argument of name \a name exists, 
    //!         otherwise false
    //! @param name the name of the requested argument
    inline bool existArgHelper( const std::string& name) const;

    //! Read args as token value pair into map for better processing
    //!  (Even the values remain strings until the parameter values is 
    //!   requested by the program.)
    //! @param argc the argument count (as given to 'main')
    //! @param argv the char* array containing the command line arguments
    void  createArgsMaps( const int argc, const char** argv);

    //! Helper for "casting" the strings from the map with the unprocessed 
    //! values to the correct 
    //!  data type.
    //! @return true if conversion succeeded, otherwise false
    //! @param element the value as string
    //! @param val the value as type T
    template<class T>
        static inline bool convertToT( const std::string& element, T& val);

public:

    // typedefs internal

    //! container for a processed command line argument
    //! typeid is used to easily be able to decide if a re-requested token-value
    //! pair match the type of the first conversion
    typedef std::pair< const std::type_info*, void*>  ValType;
    //! map of already converted values
    typedef std::map< std::string, ValType >          ArgsMap;
    //! iterator for the map of already converted values
    typedef ArgsMap::iterator                         ArgsMapIter;
    typedef ArgsMap::const_iterator                   ConstArgsMapIter;

    //! map of unprocessed (means unconverted) token-value pairs
    typedef std::map< std::string, std::string>            UnpMap;
    //! iterator for the map of unprocessed (means unconverted) token-value pairs
    typedef std::map< std::string, std::string>::iterator  UnpMapIter;

private:

#ifdef _WIN32
#  pragma warning( disable: 4251)
#endif

    //! rargc original value of argc
    static  int  rargc;

    //! rargv contains command line arguments in raw format
    static char**  rargv;

    //! args Map containing the already converted token-value pairs
    ArgsMap     args;

    //! args Map containing the unprocessed / unconverted token-value pairs
    UnpMap     unprocessed;

    //! iter Iterator for the map with the already converted token-value 
    //!  pairs (to avoid frequent reallocation)
    ArgsMapIter iter;

    //! iter Iterator for the map with the unconverted token-value 
    //!  pairs (to avoid frequent reallocation)
    UnpMapIter iter_unprocessed;

#ifdef _WIN32
#  pragma warning( default: 4251)
#endif

private:

    //! Constructor, copy (not implemented)
    CmdArgReader( const CmdArgReader&);

    //! Assignment operator (not implemented)
    CmdArgReader& operator=( const CmdArgReader&);
};

// variables, exported (extern)

// functions, inlined (inline)

////////////////////////////////////////////////////////////////////////////////
//! Conversion function for command line argument arrays
//! @note This function is used each type for which no template specialization
//!  exist (which will cause errors if the type does not fulfill the std::vector
//!  interface).
////////////////////////////////////////////////////////////////////////////////
template<class T>
/*static*/ inline bool
CmdArgReader::convertToT( const std::string& element, T& val)
{
    // preallocate storage
    val.resize( std::count( element.begin(), element.end(), ',') + 1);

    unsigned int i = 0;
    std::string::size_type pos_start = 1;  // leave array prefix '['
    std::string::size_type pos_end = 0;

    // do for all elements of the comma seperated list
    while( std::string::npos != ( pos_end = element.find(',', pos_end+1)) ) 
    {
        // convert each element by the appropriate function
        if ( ! convertToT< typename T::value_type >( 
            std::string( element, pos_start, pos_end - pos_start), val[i])) 
        {
            return false;
        }

        pos_start = pos_end + 1;
        ++i;
    }

    std::string tmp1(  element, pos_start, element.length() - pos_start - 1);

    // process last element (leave array postfix ']')
    if ( ! convertToT< typename T::value_type >( std::string( element,
        pos_start,
        element.length() - pos_start - 1),
        val[i])) 
    {
        return false;
    }

    // possible to process all elements?
    return true;
}

////////////////////////////////////////////////////////////////////////////////
//! Conversion function for command line arguments of type int
////////////////////////////////////////////////////////////////////////////////
template<>
inline bool
CmdArgReader::convertToT<int>( const std::string& element, int& val) 
{
    std::istringstream ios( element);
    ios >> val;

    bool ret_val = false;
    if ( ios.eof()) 
    {
        ret_val = true;
    }

    return ret_val;
}

////////////////////////////////////////////////////////////////////////////////
//! Conversion function for command line arguments of type float
////////////////////////////////////////////////////////////////////////////////
template<>
inline bool
CmdArgReader::convertToT<float>( const std::string& element, float& val) 
{
    std::istringstream ios( element);
    ios >> val;

    bool ret_val = false;
    if ( ios.eof()) 
    {
        ret_val = true;
    }

    return ret_val;
}

////////////////////////////////////////////////////////////////////////////////
//! Conversion function for command line arguments of type double
////////////////////////////////////////////////////////////////////////////////
template<>
inline bool
CmdArgReader::convertToT<double>( const std::string& element, double& val) 
{
    std::istringstream ios( element);
    ios >> val;

    bool ret_val = false;
    if ( ios.eof()) 
    {
        ret_val = true;
    }

    return ret_val;
}

////////////////////////////////////////////////////////////////////////////////
//! Conversion function for command line arguments of type string
////////////////////////////////////////////////////////////////////////////////
template<>
inline bool
CmdArgReader::convertToT<std::string>( const std::string& element, 
                                      std::string& val)
{
    val = element;
    return true;
}

////////////////////////////////////////////////////////////////////////////////
//! Conversion function for command line arguments of type bool
////////////////////////////////////////////////////////////////////////////////
template<>
inline bool
CmdArgReader::convertToT<bool>( const std::string& element, bool& val) 
{
    // check if value is given as string-type { true | false }
    if ( "true" == element) 
    {
        val = true;
        return true;
    }
    else if ( "false" == element) 
    {
        val = false;
        return true;
    }
    // check if argument is given as integer { 0 | 1 }
    else 
    {
        int tmp;
        if ( convertToT<int>( element, tmp)) 
        {
            if ( 1 == tmp) 
            {
                val = true;
                return true;
            }
            else if ( 0 == tmp) 
            {
                val = false;
                return true;
            }
        }
    }

    return false;
}

////////////////////////////////////////////////////////////////////////////////
//! Get the value of the command line argument with given name
//! @return A const handle to the requested argument. If the argument does
//!  not exist or if it is not from type T NULL is returned
//! @param T the type of the argument requested
//! @param name the name of the requested argument
////////////////////////////////////////////////////////////////////////////////
template<class T>
/*static*/ const T*
CmdArgReader::getArg( const std::string& name) 
{
    if( ! self) 
    {
        RUNTIME_EXCEPTION("CmdArgReader::getArg(): CmdArgReader not initialized.");
        return NULL;
    }

    return self->getArgHelper<T>( name);
}

////////////////////////////////////////////////////////////////////////////////
//! Check if a command line argument with the given name exists
//! @return  true if a command line argument with name \a name exists,
//!          otherwise false
//! @param name  name of the command line argument in question
////////////////////////////////////////////////////////////////////////////////
/*static*/ inline bool 
CmdArgReader::existArg( const std::string& name) 
{
    if( ! self) 
    {
        RUNTIME_EXCEPTION("CmdArgReader::getArg(): CmdArgReader not initialized.");
        return false;
    }

    return self->existArgHelper( name);
}

////////////////////////////////////////////////////////////////////////////////
//! @brief Get the value of the command line argument with given name
//! @return A const handle to the requested argument. If the argument does
//!  not exist or if it is not from type T NULL is returned
//! @param T the type of the argument requested
//! @param name the name of the requested argument
////////////////////////////////////////////////////////////////////////////////
template<class T>
const T*
CmdArgReader::getArgHelper( const std::string& name) 
{
    // check if argument already processed and stored in correct type
    if ( args.end() != (iter = args.find( name))) 
    {
        if ( (*(iter->second.first)) == typeid( T) ) 
        {
            return (T*) iter->second.second;
        }
    }
    else 
    {
        T* tmp = new T;

        // check the array with unprocessed values
        if ( unprocessed.end() != (iter_unprocessed = unprocessed.find( name))) 
        {
            // try to "cast" the string to the type requested
            if ( convertToT< T >( iter_unprocessed->second, *tmp)) 
            {
                // add the token element pair to map of already converted values
                args[name] = std::make_pair( &(typeid( T)), (void*) tmp);

                return tmp;
            }
        }

        // not used while not inserted into the map -> cleanup
        delete tmp;
    }

    // failed, argument not available
    return NULL;
}

////////////////////////////////////////////////////////////////////////////////
//! Check if a command line argument with name \a name exists
//! @return true if a command line argument of name \a name exists, 
//!         otherwise false
//! @param name the name of the requested argument
////////////////////////////////////////////////////////////////////////////////
inline bool
CmdArgReader::existArgHelper( const std::string& name) const 
{
    bool ret_val = false;

    // check if argument already processed and stored in correct type
    if( args.end() != args.find( name)) 
    {
        ret_val = true;
    }
    else 
    {

        // check the array with unprocessed values
        if ( unprocessed.end() != unprocessed.find( name)) 
        {
            ret_val = true; 
        }
    }

    return ret_val;
}

////////////////////////////////////////////////////////////////////////////////
//! Get the original / raw argc program argument
////////////////////////////////////////////////////////////////////////////////
/*static*/ inline int&
CmdArgReader::getRArgc() 
{
    if( ! self) 
    {
        RUNTIME_EXCEPTION("CmdArgReader::getRArgc(): CmdArgReader not initialized.");
    }

    return rargc;
}

////////////////////////////////////////////////////////////////////////////////
//! Get the original / raw argv program argument
////////////////////////////////////////////////////////////////////////////////
/*static*/ inline char**&
CmdArgReader::getRArgv() 
{
    if( ! self) 
    {
        RUNTIME_EXCEPTION("CmdArgReader::getRArgc(): CmdArgReader not initialized.");
    }

    return rargv;
}

// functions, exported (extern)

#endif // #ifndef _CMDARGREADER_H_








nvparticles-public-016a08f98fd3/base/third/include/cuda_drvapi_dynlink.c

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * NVIDIA Corporation and its licensors retain all intellectual property and 
 * proprietary rights in and to this software and related documentation. 
 * Any use, reproduction, disclosure, or distribution of this software 
 * and related documentation without an express license agreement from
 * NVIDIA Corporation is strictly prohibited.
 *
 * Please refer to the applicable NVIDIA end user license agreement (EULA) 
 * associated with this source code for terms and conditions that govern 
 * your use of this NVIDIA software.
 * 
 */

// With these flags defined, this source file will dynamically
// load the corresponding functions.  Disabled by default.
//#define CUDA_INIT_D3D9
//#define CUDA_INIT_D3D10
//#define CUDA_INIT_D3D11
//#define CUDA_INIT_OPENGL

#include <stdio.h>
#include "cuda_drvapi_dynlink.h"

tcuInit                               *_cuInit;
tcuDriverGetVersion                   *cuDriverGetVersion;
tcuDeviceGet                          *cuDeviceGet;
tcuDeviceGetCount                     *cuDeviceGetCount;
tcuDeviceGetName                      *cuDeviceGetName;
tcuDeviceComputeCapability            *cuDeviceComputeCapability;
tcuDeviceTotalMem                     *cuDeviceTotalMem;
tcuDeviceGetProperties                *cuDeviceGetProperties;
tcuDeviceGetAttribute                 *cuDeviceGetAttribute;
tcuCtxCreate                          *cuCtxCreate;
tcuCtxDestroy                         *cuCtxDestroy;
tcuCtxAttach                          *cuCtxAttach;
tcuCtxDetach                          *cuCtxDetach;
tcuCtxPushCurrent                     *cuCtxPushCurrent;
tcuCtxPopCurrent                      *cuCtxPopCurrent;
tcuCtxGetCurrent                      *cuCtxGetCurrent;
tcuCtxSetCurrent                      *cuCtxSetCurrent;
tcuCtxGetDevice                       *cuCtxGetDevice;
tcuCtxSynchronize                     *cuCtxSynchronize;
tcuModuleLoad                         *cuModuleLoad;
tcuModuleLoadData                     *cuModuleLoadData;
tcuModuleLoadDataEx                   *cuModuleLoadDataEx;
tcuModuleLoadFatBinary                *cuModuleLoadFatBinary;
tcuModuleUnload                       *cuModuleUnload;
tcuModuleGetFunction                  *cuModuleGetFunction;
tcuModuleGetGlobal                    *cuModuleGetGlobal;
tcuModuleGetTexRef                    *cuModuleGetTexRef;
tcuModuleGetSurfRef                   *cuModuleGetSurfRef;
tcuMemGetInfo                         *cuMemGetInfo;
tcuMemAlloc                           *cuMemAlloc;
tcuMemAllocPitch                      *cuMemAllocPitch;
tcuMemFree                            *cuMemFree;
tcuMemGetAddressRange                 *cuMemGetAddressRange;
tcuMemAllocHost                       *cuMemAllocHost;
tcuMemFreeHost                        *cuMemFreeHost;
tcuMemHostAlloc                       *cuMemHostAlloc;
tcuMemHostGetDevicePointer            *cuMemHostGetDevicePointer;
tcuMemHostRegister                    *cuMemHostRegister;
tcuMemHostUnregister                  *cuMemHostUnregister;
tcuMemcpyHtoD                         *cuMemcpyHtoD;
tcuMemcpyDtoH                         *cuMemcpyDtoH;
tcuMemcpyDtoD                         *cuMemcpyDtoD;
tcuMemcpyDtoA                         *cuMemcpyDtoA;
tcuMemcpyAtoD                         *cuMemcpyAtoD;
tcuMemcpyHtoA                         *cuMemcpyHtoA;
tcuMemcpyAtoH                         *cuMemcpyAtoH;
tcuMemcpyAtoA                         *cuMemcpyAtoA;
tcuMemcpy2D                           *cuMemcpy2D;
tcuMemcpy2DUnaligned                  *cuMemcpy2DUnaligned;
tcuMemcpy3D                           *cuMemcpy3D;
tcuMemcpyHtoDAsync                    *cuMemcpyHtoDAsync;
tcuMemcpyDtoHAsync                    *cuMemcpyDtoHAsync;
tcuMemcpyDtoDAsync                    *cuMemcpyDtoDAsync;
tcuMemcpyHtoAAsync                    *cuMemcpyHtoAAsync;
tcuMemcpyAtoHAsync                    *cuMemcpyAtoHAsync;
tcuMemcpy2DAsync                      *cuMemcpy2DAsync;
tcuMemcpy3DAsync                      *cuMemcpy3DAsync;
tcuMemcpy                             *cuMemcpy;
tcuMemcpyPeer                         *cuMemcpyPeer;
tcuMemsetD8                           *cuMemsetD8;
tcuMemsetD16                          *cuMemsetD16;
tcuMemsetD32                          *cuMemsetD32;
tcuMemsetD2D8                         *cuMemsetD2D8;
tcuMemsetD2D16                        *cuMemsetD2D16;
tcuMemsetD2D32                        *cuMemsetD2D32;
tcuFuncSetBlockShape                  *cuFuncSetBlockShape;
tcuFuncSetSharedSize                  *cuFuncSetSharedSize;
tcuFuncGetAttribute                   *cuFuncGetAttribute;
tcuFuncSetCacheConfig                 *cuFuncSetCacheConfig;
tcuLaunchKernel                       *cuLaunchKernel;
tcuArrayCreate                        *cuArrayCreate;
tcuArrayGetDescriptor                 *cuArrayGetDescriptor;
tcuArrayDestroy                       *cuArrayDestroy;
tcuArray3DCreate                      *cuArray3DCreate;
tcuArray3DGetDescriptor               *cuArray3DGetDescriptor;
tcuTexRefCreate                       *cuTexRefCreate;
tcuTexRefDestroy                      *cuTexRefDestroy;
tcuTexRefSetArray                     *cuTexRefSetArray;
tcuTexRefSetAddress                   *cuTexRefSetAddress;
tcuTexRefSetAddress2D                 *cuTexRefSetAddress2D;
tcuTexRefSetFormat                    *cuTexRefSetFormat;
tcuTexRefSetAddressMode               *cuTexRefSetAddressMode;
tcuTexRefSetFilterMode                *cuTexRefSetFilterMode;
tcuTexRefSetFlags                     *cuTexRefSetFlags;
tcuTexRefGetAddress                   *cuTexRefGetAddress;
tcuTexRefGetArray                     *cuTexRefGetArray;
tcuTexRefGetAddressMode               *cuTexRefGetAddressMode;
tcuTexRefGetFilterMode                *cuTexRefGetFilterMode;
tcuTexRefGetFormat                    *cuTexRefGetFormat;
tcuTexRefGetFlags                     *cuTexRefGetFlags;
tcuSurfRefSetArray                    *cuSurfRefSetArray;
tcuSurfRefGetArray                    *cuSurfRefGetArray;
tcuParamSetSize                       *cuParamSetSize;
tcuParamSeti                          *cuParamSeti;
tcuParamSetf                          *cuParamSetf;
tcuParamSetv                          *cuParamSetv;
tcuParamSetTexRef                     *cuParamSetTexRef;
tcuLaunch                             *cuLaunch;
tcuLaunchGrid                         *cuLaunchGrid;
tcuLaunchGridAsync                    *cuLaunchGridAsync;
tcuEventCreate                        *cuEventCreate;
tcuEventRecord                        *cuEventRecord;
tcuEventQuery                         *cuEventQuery;
tcuEventSynchronize                   *cuEventSynchronize;
tcuEventDestroy                       *cuEventDestroy;
tcuEventElapsedTime                   *cuEventElapsedTime;
tcuStreamCreate                       *cuStreamCreate;
tcuStreamQuery                        *cuStreamQuery;
tcuStreamSynchronize                  *cuStreamSynchronize;
tcuStreamDestroy                      *cuStreamDestroy;
tcuGraphicsUnregisterResource         *cuGraphicsUnregisterResource;
tcuGraphicsSubResourceGetMappedArray  *cuGraphicsSubResourceGetMappedArray;
tcuGraphicsResourceGetMappedPointer   *cuGraphicsResourceGetMappedPointer;
tcuGraphicsResourceSetMapFlags        *cuGraphicsResourceSetMapFlags;
tcuGraphicsMapResources               *cuGraphicsMapResources;
tcuGraphicsUnmapResources             *cuGraphicsUnmapResources;
tcuGetExportTable                     *cuGetExportTable;
tcuCtxSetLimit                        *cuCtxSetLimit;
tcuCtxGetLimit                        *cuCtxGetLimit;
tcuMemHostGetFlags                    *cuMemHostGetFlags;

#ifdef CUDA_INIT_D3D9
// D3D9/CUDA interop (CUDA 1.x compatible API). These functions
// are deprecated; please use the ones below
tcuD3D9Begin                          *cuD3D9Begin;
tcuD3D9End                            *cuD3DEnd;
tcuD3D9RegisterVertexBuffer           *cuD3D9RegisterVertexBuffer;
tcuD3D9MapVertexBuffer                *cuD3D9MapVertexBuffer;
tcuD3D9UnmapVertexBuffer              *cuD3D9UnmapVertexBuffer;
tcuD3D9UnregisterVertexBuffer         *cuD3D9UnregisterVertexBuffer;

// D3D9/CUDA interop (CUDA 2.x compatible)
tcuD3D9GetDirect3DDevice              *cuD3D9GetDirect3DDevice;
tcuD3D9RegisterResource               *cuD3D9RegisterResource;
tcuD3D9UnregisterResource             *cuD3D9UnregisterResource;
tcuD3D9MapResources                   *cuD3D9MapResources;
tcuD3D9UnmapResources                 *cuD3D9UnmapResources;
tcuD3D9ResourceSetMapFlags            *cuD3D9ResourceSetMapFlags;
tcuD3D9ResourceGetSurfaceDimensions   *cuD3D9ResourceGetSurfaceDimensions;
tcuD3D9ResourceGetMappedArray         *cuD3D9ResourceGetMappedArray;
tcuD3D9ResourceGetMappedPointer       *cuD3D9ResourceGetMappedPointer;
tcuD3D9ResourceGetMappedSize          *cuD3D9ResourceGetMappedSize;
tcuD3D9ResourceGetMappedPitch         *cuD3D9ResourceGetMappedPitch;

// D3D9/CUDA interop (CUDA 2.0+)
tcuD3D9GetDevice                      *cuD3D9GetDevice;
tcuD3D9CtxCreate                      *cuD3D9CtxCreate;
tcuGraphicsD3D9RegisterResource       *cuGraphicsD3D9RegisterResource;
#endif

#ifdef CUDA_INIT_D3D10
// D3D10/CUDA interop (CUDA 3.0+)
tcuD3D10GetDevice                     *cuD3D10GetDevice;
tcuD3D10CtxCreate                     *cuD3D10CtxCreate;
tcuGraphicsD3D10RegisterResource      *cuGraphicsD3D10RegisterResource;
#endif


#ifdef CUDA_INIT_D3D11
// D3D11/CUDA interop (CUDA 3.0+)
tcuD3D11GetDevice                     *cuD3D11GetDevice;
tcuD3D11CtxCreate                     *cuD3D11CtxCreate;
tcuGraphicsD3D11RegisterResource      *cuGraphicsD3D11RegisterResource;
#endif

// GL/CUDA interop
#ifdef CUDA_INIT_OPENGL
tcuGLCtxCreate                        *cuGLCtxCreate;
tcuGraphicsGLRegisterBuffer           *cuGraphicsGLRegisterBuffer;
tcuGraphicsGLRegisterImage            *cuGraphicsGLRegisterImage;
#ifdef _WIN32
tcuWGLGetDevice                       *cuWGLGetDevice;
#endif
#endif

#define STRINGIFY(X) #X

#ifdef _WIN32
    #include <Windows.h>

    #ifdef UNICODE
    static LPCWSTR __CudaLibName = L"nvcuda.dll";
    #else
    static LPCSTR __CudaLibName = "nvcuda.dll";
    #endif

    typedef HMODULE CUDADRIVER;

    static CUresult LOAD_LIBRARY(CUDADRIVER *pInstance)
    {
        *pInstance = LoadLibrary(__CudaLibName);
        if (*pInstance == NULL)
        {
            printf("LoadLibrary \"%s\" failed!\n", __CudaLibName);
            return CUDA_ERROR_UNKNOWN;
        }
        return CUDA_SUCCESS;
    }

    #define GET_PROC_EX(name, alias, required)                     \
		alias = (t##name *)GetProcAddress(CudaDrvLib, #name);               \
        if (alias == NULL && required) {                                    \
            printf("Failed to find required function \"%s\" in %s\n",       \
			        #name, __CudaLibName);                                  \
            return CUDA_ERROR_UNKNOWN;                                      \
        }

    #define GET_PROC_EX_V2(name, alias, required)                           \
	    alias = (t##name *)GetProcAddress(CudaDrvLib, STRINGIFY(name##_v2));\
        if (alias == NULL && required) {                                    \
            printf("Failed to find required function \"%s\" in %s\n",       \
			     STRINGIFY(name##_v2), __CudaLibName);                       \
            return CUDA_ERROR_UNKNOWN;                                      \
        }

#elif defined(__unix__) || defined(__APPLE__) || defined(__MACOSX)

    #include <dlfcn.h>

    #if defined(__APPLE__) || defined(__MACOSX)
    static char __CudaLibName[] = "/usr/local/cuda/lib/libcuda.dylib";
    #else
    static char __CudaLibName[] = "libcuda.so";
    #endif

    typedef void * CUDADRIVER;

    static CUresult LOAD_LIBRARY(CUDADRIVER *pInstance)
    {
        *pInstance = dlopen(__CudaLibName, RTLD_NOW);
        if (*pInstance == NULL)
        {
            printf("dlopen \"%s\" failed!\n", __CudaLibName);
            return CUDA_ERROR_UNKNOWN;
        }
        return CUDA_SUCCESS;
    }

    #define GET_PROC_EX(name, alias, required)                              \
		alias = (t##name *)dlsym(CudaDrvLib, #name);                        \
        if (alias == NULL && required) {                                    \
            printf("Failed to find required function \"%s\" in %s\n",       \
			        #name, __CudaLibName);                                  \
            return CUDA_ERROR_UNKNOWN;                                      \
        }

    #define GET_PROC_EX_V2(name, alias, required)                           \
	    alias = (t##name *)dlsym(CudaDrvLib, STRINGIFY(name##_v2));         \
        if (alias == NULL && required) {                                    \
            printf("Failed to find required function \"%s\" in %s\n",       \
			       STRINGIFY(name##_v2), __CudaLibName);                    \
            return CUDA_ERROR_UNKNOWN;                                      \
        }

#else
#error unsupported platform
#endif

#define CHECKED_CALL(call)              \
    do {                                \
        CUresult result = (call);       \
        if (CUDA_SUCCESS != result) {   \
            return result;              \
        }                               \
    } while(0)

#define GET_PROC_REQUIRED(name) GET_PROC_EX(name,name,1)
#define GET_PROC_OPTIONAL(name) GET_PROC_EX(name,name,0)
#define GET_PROC(name)          GET_PROC_REQUIRED(name)
#define GET_PROC_V2(name)       GET_PROC_EX_V2(name,name,1)

CUresult CUDAAPI cuInit(unsigned int Flags, int cudaVersion)
{
    CUDADRIVER CudaDrvLib;
    int driverVer = 1000;

    CHECKED_CALL(LOAD_LIBRARY(&CudaDrvLib));

    // cuInit is required; alias it to _cuInit
    GET_PROC_EX(cuInit, _cuInit, 1);
    CHECKED_CALL(_cuInit(Flags));

    // available since 2.2. if not present, version 1.0 is assumed
    GET_PROC_OPTIONAL(cuDriverGetVersion);
    if (cuDriverGetVersion) {
        CHECKED_CALL(cuDriverGetVersion(&driverVer));
    }

    // fetch all function pointers
    GET_PROC(cuDeviceGet);
    GET_PROC(cuDeviceGetCount);
    GET_PROC(cuDeviceGetName);
    GET_PROC(cuDeviceComputeCapability);
    GET_PROC(cuDeviceGetProperties);
    GET_PROC(cuDeviceGetAttribute);
    GET_PROC(cuCtxDestroy);
    GET_PROC(cuCtxAttach);
    GET_PROC(cuCtxDetach);
    GET_PROC(cuCtxPushCurrent);
    GET_PROC(cuCtxPopCurrent);
    GET_PROC(cuCtxGetDevice);
    GET_PROC(cuCtxSynchronize);
    GET_PROC(cuModuleLoad);
    GET_PROC(cuModuleLoadData);
    GET_PROC(cuModuleUnload);
    GET_PROC(cuModuleGetFunction);
    GET_PROC(cuModuleGetTexRef);
    GET_PROC(cuMemFreeHost);
    GET_PROC(cuMemHostAlloc);
    GET_PROC(cuFuncSetBlockShape);
    GET_PROC(cuFuncSetSharedSize);
    GET_PROC(cuFuncGetAttribute);
    GET_PROC(cuArrayDestroy);
    GET_PROC(cuTexRefCreate);
    GET_PROC(cuTexRefDestroy);
    GET_PROC(cuTexRefSetArray);
    GET_PROC(cuTexRefSetFormat);
    GET_PROC(cuTexRefSetAddressMode);
    GET_PROC(cuTexRefSetFilterMode);
    GET_PROC(cuTexRefSetFlags);
    GET_PROC(cuTexRefGetArray);
    GET_PROC(cuTexRefGetAddressMode);
    GET_PROC(cuTexRefGetFilterMode);
    GET_PROC(cuTexRefGetFormat);
    GET_PROC(cuTexRefGetFlags);
    GET_PROC(cuParamSetSize);
    GET_PROC(cuParamSeti);
    GET_PROC(cuParamSetf);
    GET_PROC(cuParamSetv);
    GET_PROC(cuParamSetTexRef);
    GET_PROC(cuLaunch);
    GET_PROC(cuLaunchGrid);
    GET_PROC(cuLaunchGridAsync);
    GET_PROC(cuEventCreate);
    GET_PROC(cuEventRecord);
    GET_PROC(cuEventQuery);
    GET_PROC(cuEventSynchronize);
    GET_PROC(cuEventDestroy);
    GET_PROC(cuEventElapsedTime);
    GET_PROC(cuStreamCreate);
    GET_PROC(cuStreamQuery);
    GET_PROC(cuStreamSynchronize);
    GET_PROC(cuStreamDestroy);

	// These could be _v2 interfaces
    if (cudaVersion >= 4000 && __CUDA_API_VERSION >= 4000) 
    {
        GET_PROC_V2(cuCtxDestroy);
        GET_PROC_V2(cuCtxPopCurrent);
        GET_PROC_V2(cuCtxPushCurrent);
        GET_PROC_V2(cuStreamDestroy);
        GET_PROC_V2(cuEventDestroy);
    } 

    if (cudaVersion >= 3020 && __CUDA_API_VERSION >= 3020) 
	{
		GET_PROC_V2(cuDeviceTotalMem);
		GET_PROC_V2(cuCtxCreate);
		GET_PROC_V2(cuModuleGetGlobal);
		GET_PROC_V2(cuMemGetInfo);
		GET_PROC_V2(cuMemAlloc);
		GET_PROC_V2(cuMemAllocPitch);
		GET_PROC_V2(cuMemFree);
		GET_PROC_V2(cuMemGetAddressRange);
		GET_PROC_V2(cuMemAllocHost);
		GET_PROC_V2(cuMemHostGetDevicePointer);
		GET_PROC_V2(cuMemcpyHtoD);
		GET_PROC_V2(cuMemcpyDtoH);
		GET_PROC_V2(cuMemcpyDtoD);
		GET_PROC_V2(cuMemcpyDtoA);
		GET_PROC_V2(cuMemcpyAtoD);
		GET_PROC_V2(cuMemcpyHtoA);
		GET_PROC_V2(cuMemcpyAtoH);
		GET_PROC_V2(cuMemcpyAtoA);
		GET_PROC_V2(cuMemcpy2D);
		GET_PROC_V2(cuMemcpy2DUnaligned);
		GET_PROC_V2(cuMemcpy3D);
		GET_PROC_V2(cuMemcpyHtoDAsync);
		GET_PROC_V2(cuMemcpyDtoHAsync);
		GET_PROC_V2(cuMemcpyHtoAAsync);
		GET_PROC_V2(cuMemcpyAtoHAsync);
		GET_PROC_V2(cuMemcpy2DAsync);
		GET_PROC_V2(cuMemcpy3DAsync);
		GET_PROC_V2(cuMemsetD8);
		GET_PROC_V2(cuMemsetD16);
		GET_PROC_V2(cuMemsetD32);
		GET_PROC_V2(cuMemsetD2D8);
		GET_PROC_V2(cuMemsetD2D16);
		GET_PROC_V2(cuMemsetD2D32);
		GET_PROC_V2(cuArrayCreate);
		GET_PROC_V2(cuArrayGetDescriptor);
		GET_PROC_V2(cuArray3DCreate);
		GET_PROC_V2(cuArray3DGetDescriptor);
		GET_PROC_V2(cuTexRefSetAddress);
		GET_PROC_V2(cuTexRefSetAddress2D);
		GET_PROC_V2(cuTexRefGetAddress);
	} else {
		GET_PROC(cuDeviceTotalMem);
		GET_PROC(cuCtxCreate);
		GET_PROC(cuModuleGetGlobal);
		GET_PROC(cuMemGetInfo);
		GET_PROC(cuMemAlloc);
		GET_PROC(cuMemAllocPitch);
		GET_PROC(cuMemFree);
		GET_PROC(cuMemGetAddressRange);
		GET_PROC(cuMemAllocHost);
		GET_PROC(cuMemHostGetDevicePointer);
		GET_PROC(cuMemcpyHtoD);
		GET_PROC(cuMemcpyDtoH);
		GET_PROC(cuMemcpyDtoD);
		GET_PROC(cuMemcpyDtoA);
		GET_PROC(cuMemcpyAtoD);
		GET_PROC(cuMemcpyHtoA);
		GET_PROC(cuMemcpyAtoH);
		GET_PROC(cuMemcpyAtoA);
		GET_PROC(cuMemcpy2D);
		GET_PROC(cuMemcpy2DUnaligned);
		GET_PROC(cuMemcpy3D);
		GET_PROC(cuMemcpyHtoDAsync);
		GET_PROC(cuMemcpyDtoHAsync);
		GET_PROC(cuMemcpyHtoAAsync);
		GET_PROC(cuMemcpyAtoHAsync);
		GET_PROC(cuMemcpy2DAsync);
		GET_PROC(cuMemcpy3DAsync);
		GET_PROC(cuMemsetD8);
		GET_PROC(cuMemsetD16);
		GET_PROC(cuMemsetD32);
		GET_PROC(cuMemsetD2D8);
		GET_PROC(cuMemsetD2D16);
		GET_PROC(cuMemsetD2D32);
		GET_PROC(cuArrayCreate);
		GET_PROC(cuArrayGetDescriptor);
		GET_PROC(cuArray3DCreate);
		GET_PROC(cuArray3DGetDescriptor);
		GET_PROC(cuTexRefSetAddress);
		GET_PROC(cuTexRefSetAddress2D);
		GET_PROC(cuTexRefGetAddress);
	}

    // The following functions are specific to CUDA versions
    if (driverVer >= 2010) {
        GET_PROC(cuModuleLoadDataEx);
        GET_PROC(cuModuleLoadFatBinary);
        #ifdef CUDA_INIT_OPENGL
        GET_PROC(cuGLCtxCreate);
        GET_PROC(cuGraphicsGLRegisterBuffer);
        GET_PROC(cuGraphicsGLRegisterImage);
        #  ifdef _WIN32
        GET_PROC(cuWGLGetDevice);
        #  endif
        #endif
        #ifdef CUDA_INIT_D3D9
        GET_PROC(cuD3D9GetDevice);
        GET_PROC(cuD3D9CtxCreate);
        GET_PROC(cuGraphicsD3D9RegisterResource);
        #endif
    }

    if (driverVer >= 2030) {
        GET_PROC(cuMemHostGetFlags);
        #ifdef CUDA_INIT_D3D10
        GET_PROC(cuD3D10GetDevice);
        GET_PROC(cuD3D10CtxCreate);
        GET_PROC(cuGraphicsD3D10RegisterResource);
        #endif
        #ifdef CUDA_INIT_OPENGL
        GET_PROC(cuGraphicsGLRegisterBuffer);
        GET_PROC(cuGraphicsGLRegisterImage);
        #endif
    }

    if (driverVer >= 3000) {
        GET_PROC(cuMemcpyDtoDAsync);
        GET_PROC(cuFuncSetCacheConfig);
        #ifdef CUDA_INIT_D3D11
        GET_PROC(cuD3D11GetDevice);
        GET_PROC(cuD3D11CtxCreate);
        GET_PROC(cuGraphicsD3D11RegisterResource);
        #endif
        GET_PROC(cuGraphicsUnregisterResource);
        GET_PROC(cuGraphicsSubResourceGetMappedArray);

		if (cudaVersion >= 3020 && __CUDA_API_VERSION >= 3020) {
			GET_PROC_V2(cuGraphicsResourceGetMappedPointer);
		} else {
			GET_PROC(cuGraphicsResourceGetMappedPointer);
		}

        GET_PROC(cuGraphicsResourceSetMapFlags);
        GET_PROC(cuGraphicsMapResources);
        GET_PROC(cuGraphicsUnmapResources);
        GET_PROC(cuGetExportTable);
    }

    if (driverVer >= 3010) {
        GET_PROC(cuModuleGetSurfRef);
        GET_PROC(cuSurfRefSetArray);
        GET_PROC(cuSurfRefGetArray);
        GET_PROC(cuCtxSetLimit);
        GET_PROC(cuCtxGetLimit);
    }

    if (driverVer >= 4000) {
        GET_PROC(cuCtxSetCurrent);
        GET_PROC(cuCtxGetCurrent);
        GET_PROC(cuMemHostRegister);
        GET_PROC(cuMemHostUnregister);
        GET_PROC(cuMemcpy);
        GET_PROC(cuMemcpyPeer);
        GET_PROC(cuLaunchKernel);
    }

    return CUDA_SUCCESS;
}
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 /*
* Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
*
* Please refer to the NVIDIA end user license agreement (EULA) associated
* with this source code for terms and conditions that govern your use of
* this software. Any use, reproduction, disclosure, or distribution of
* this software and related documentation outside the terms of the EULA
* is strictly prohibited.
*
*/


/* CUda UTility Library */

#ifndef _CUTIL_H_
#define _CUTIL_H_

#ifdef _WIN32
#   pragma warning( disable : 4996 ) // disable deprecated warning 
#endif

#include <stdio.h>
#include <stdlib.h>

#ifdef __cplusplus
extern "C" {
#endif

    // helper typedefs for building DLL
#ifdef _WIN32
#  ifdef BUILD_DLL
#    define DLL_MAPPING  __declspec(dllexport)
#  else
#    define DLL_MAPPING  __declspec(dllimport)
#  endif
#else 
#  define DLL_MAPPING 
#endif

#ifdef _WIN32
    #define CUTIL_API __stdcall
#else
    #define CUTIL_API
#endif

    ////////////////////////////////////////////////////////////////////////////
    //! CUT bool type
    ////////////////////////////////////////////////////////////////////////////
    enum CUTBoolean 
    {
        CUTFalse = 0,
        CUTTrue = 1
    };

    ////////////////////////////////////////////////////////////////////////////
    //! Deallocate memory allocated within Cutil
    //! @param  pointer to memory 
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    void CUTIL_API
  	cutFree( void* ptr);

    ////////////////////////////////////////////////////////////////////////////
    //! Helper for bank conflict checking (should only be used with the
    //! CUT_BANK_CHECKER macro)
    //! @param tidx  thread id in x dimension of block
    //! @param tidy  thread id in y dimension of block
    //! @param tidz  thread id in z dimension of block
    //! @param bdimx block size in x dimension
    //! @param bdimy block size in y dimension
    //! @param bdimz block size in z dimension
    //! @param file  name of the source file where the access takes place
    //! @param line  line in the source file where the access takes place
    //! @param aname name of the array which is accessed
    //! @param index index into the array
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    void CUTIL_API
    cutCheckBankAccess( unsigned int tidx, unsigned int tidy, unsigned int tidz,
                        unsigned int bdimx, unsigned int bdimy, 
                        unsigned int bdimz, const char* file, const int line,
                        const char* aname, const int index);

    ////////////////////////////////////////////////////////////////////////////
    //! Find the path for a filename
    //! @return the path if succeeded, otherwise 0
    //! @param filename        name of the file
    //! @param executablePath  optional absolute path of the executable
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    char* CUTIL_API
    cutFindFilePath(const char* filename, const char* executablePath);

    ////////////////////////////////////////////////////////////////////////////
    //! Read file \filename containing single precision floating point data
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param filename name of the source file
    //! @param data  uninitialized pointer, returned initialized and pointing to
    //!        the data read
    //! @param len  number of data elements in data, -1 on error
    //! @note If a NULL pointer is passed to this function and it is
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutReadFilef( const char* filename, float** data, unsigned int* len, 
                  bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Read file \filename containing double precision floating point data
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param filename name of the source file
    //! @param data  uninitialized pointer, returned initialized and pointing to
    //!        the data read
    //! @param len  number of data elements in data, -1 on error
    //! @note If a NULL pointer is passed to this function and it is
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutReadFiled( const char* filename, double** data, unsigned int* len, 
                  bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Read file \filename containing integer data
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param filename name of the source file
    //! @param data  uninitialized pointer, returned initialized and pointing to
    //!        the data read
    //! @param len  number of data elements in data, -1 on error
    //! @note If a NULL pointer is passed to this function and it is
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutReadFilei( const char* filename, int** data, unsigned int* len, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Read file \filename containing unsigned integer data
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param filename name of the source file
    //! @param data  uninitialized pointer, returned initialized and pointing to
    //!        the data read
    //! @param len  number of data elements in data, -1 on error
    //! @note If a NULL pointer is passed to this function and it is 
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutReadFileui( const char* filename, unsigned int** data, 
                   unsigned int* len, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Read file \filename containing char / byte data
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param filename name of the source file
    //! @param data  uninitialized pointer, returned initialized and pointing to
    //!        the data read
    //! @param len  number of data elements in data, -1 on error
    //! @note If a NULL pointer is passed to this function and it is 
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutReadFileb( const char* filename, char** data, unsigned int* len, 
                  bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Read file \filename containing unsigned char / byte data
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param filename name of the source file
    //! @param data  uninitialized pointer, returned initialized and pointing to
    //!        the data read
    //! @param len  number of data elements in data, -1 on error
    //! @note If a NULL pointer is passed to this function and it is
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutReadFileub( const char* filename, unsigned char** data, 
                   unsigned int* len, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Write a data file \filename containing single precision floating point 
    //! data
    //! @return CUTTrue if writing the file succeeded, otherwise false
    //! @param filename name of the file to write
    //! @param data  pointer to data to write
    //! @param len  number of data elements in data, -1 on error
    //! @param epsilon  epsilon for comparison
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutWriteFilef( const char* filename, const float* data, unsigned int len,
                   const float epsilon, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Write a data file \filename containing double precision floating point 
    //! data
    //! @return CUTTrue if writing the file succeeded, otherwise false
    //! @param filename name of the file to write
    //! @param data  pointer to data to write
    //! @param len  number of data elements in data, -1 on error
    //! @param epsilon  epsilon for comparison
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutWriteFiled( const char* filename, const float* data, unsigned int len,
                   const double epsilon, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Write a data file \filename containing integer data
    //! @return CUTTrue if writing the file succeeded, otherwise false
    //! @param filename name of the file to write
    //! @param data  pointer to data to write
    //! @param len  number of data elements in data, -1 on error
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutWriteFilei( const char* filename, const int* data, unsigned int len,
                   bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Write a data file \filename containing unsigned integer data
    //! @return CUTTrue if writing the file succeeded, otherwise false
    //! @param filename name of the file to write
    //! @param data  pointer to data to write
    //! @param len  number of data elements in data, -1 on error
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutWriteFileui( const char* filename,const unsigned int* data, 
                    unsigned int len, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Write a data file \filename containing char / byte data
    //! @return CUTTrue if writing the file succeeded, otherwise false
    //! @param filename name of the file to write
    //! @param data  pointer to data to write
    //! @param len  number of data elements in data, -1 on error
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutWriteFileb( const char* filename, const char* data, unsigned int len, 
                   bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Write a data file \filename containing unsigned char / byte data
    //! @return CUTTrue if writing the file succeeded, otherwise false
    //! @param filename name of the file to write
    //! @param data  pointer to data to write
    //! @param len  number of data elements in data, -1 on error
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutWriteFileub( const char* filename,const unsigned char* data,
                    unsigned int len, bool verbose = false);

    ////////////////////////////////////////////////////////////////////////////
    //! Load PGM image file (with unsigned char as data element type)
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    //! @note If a NULL pointer is passed to this function and it is 
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutLoadPGMub( const char* file, unsigned char** data,
                  unsigned int *w,unsigned int *h);

    ////////////////////////////////////////////////////////////////////////////
    //! Load PPM image file (with unsigned char as data element type)
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutLoadPPMub( const char* file, unsigned char** data, 
                  unsigned int *w,unsigned int *h);

    ////////////////////////////////////////////////////////////////////////////
    //! Load PPM image file (with unsigned char as data element type), padding 
    //! 4th component
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutLoadPPM4ub( const char* file, unsigned char** data, 
                   unsigned int *w,unsigned int *h);

    ////////////////////////////////////////////////////////////////////////////
    //! Load PGM image file (with unsigned int as data element type)
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    //! @note If a NULL pointer is passed to this function and it is 
    //!       initialized within Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
        cutLoadPGMi( const char* file, unsigned int** data, 
                     unsigned int* w, unsigned int* h);

    ////////////////////////////////////////////////////////////////////////////
    //! Load PGM image file (with unsigned short as data element type)
    //! @return CUTTrue if reading the file succeeded, otherwise false
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    //! @note If a NULL pointer is passed to this function and it is 
    //!       initialized  withing Cutil then cutFree() has to be used to
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
        cutLoadPGMs( const char* file, unsigned short** data, 
                     unsigned int* w, unsigned int* h);

    ////////////////////////////////////////////////////////////////////////////
    //! Load PGM image file (with float as data element type)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    //! @note If a NULL pointer is passed to this function and it is 
    //!       initialized withing Cutil then cutFree() has to be used to 
    //!       deallocate the memory
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
        cutLoadPGMf( const char* file, float** data,
                     unsigned int* w, unsigned int* h);

    ////////////////////////////////////////////////////////////////////////////
    //! Save PGM image file (with unsigned char as data element type)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
        cutSavePGMub( const char* file, unsigned char* data, 
                      unsigned int w, unsigned int h);

    ////////////////////////////////////////////////////////////////////////////
    //! Save PPM image file (with unsigned char as data element type)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutSavePPMub( const char* file, unsigned char *data, 
                unsigned int w, unsigned int h);

    ////////////////////////////////////////////////////////////////////////////
    //! Save PPM image file (with unsigned char as data element type, padded to 
    //! 4 bytes)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutSavePPM4ub( const char* file, unsigned char *data, 
                   unsigned int w, unsigned int h);

    ////////////////////////////////////////////////////////////////////////////
    //! Save PGM image file (with unsigned int as data element type)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutSavePGMi( const char* file, unsigned int* data,
                 unsigned int w, unsigned int h);

    ////////////////////////////////////////////////////////////////////////////
    //! Save PGM image file (with unsigned short as data element type)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutSavePGMs( const char* file, unsigned short* data,
                 unsigned int w, unsigned int h);

    ////////////////////////////////////////////////////////////////////////////
    //! Save PGM image file (with float as data element type)
    //! @param file  name of the image file
    //! @param data  handle to the data read
    //! @param w     width of the image
    //! @param h     height of the image
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutSavePGMf( const char* file, float* data,
                 unsigned int w, unsigned int h);

    ////////////////////////////////////////////////////////////////////////////
    // Command line arguments: General notes
    // * All command line arguments begin with '--' followed by the token; 
    //   token and value are seperated by '='; example --samples=50
    // * Arrays have the form --model=[one.obj,two.obj,three.obj] 
    //   (without whitespaces)
    ////////////////////////////////////////////////////////////////////////////

    ////////////////////////////////////////////////////////////////////////////
    //! Check if command line argument \a flag-name is given
    //! @return CUTTrue if command line argument \a flag_name has been given, 
    //!         otherwise 0
    //! @param argc  argc as passed to main()
    //! @param argv  argv as passed to main()
    //! @param flag_name  name of command line flag
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutCheckCmdLineFlag( const int argc, const char** argv, 
                         const char* flag_name);

    ////////////////////////////////////////////////////////////////////////////
    //! Get the value of a command line argument of type int
    //! @return CUTTrue if command line argument \a arg_name has been given and
    //!         is of the requested type, otherwise CUTFalse
    //! @param argc  argc as passed to main()
    //! @param argv  argv as passed to main()
    //! @param arg_name  name of the command line argument
    //! @param val  value of the command line argument
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutGetCmdLineArgumenti( const int argc, const char** argv, 
                            const char* arg_name, int* val);

    ////////////////////////////////////////////////////////////////////////////
    //! Get the value of a command line argument of type float
    //! @return CUTTrue if command line argument \a arg_name has been given and
    //!         is of the requested type, otherwise CUTFalse
    //! @param argc  argc as passed to main()
    //! @param argv  argv as passed to main()
    //! @param arg_name  name of the command line argument
    //! @param val  value of the command line argument
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutGetCmdLineArgumentf( const int argc, const char** argv, 
                            const char* arg_name, float* val);

    ////////////////////////////////////////////////////////////////////////////
    //! Get the value of a command line argument of type string
    //! @return CUTTrue if command line argument \a arg_name has been given and
    //!         is of the requested type, otherwise CUTFalse
    //! @param argc  argc as passed to main()
    //! @param argv  argv as passed to main()
    //! @param arg_name  name of the command line argument
    //! @param val  value of the command line argument
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutGetCmdLineArgumentstr( const int argc, const char** argv, 
                              const char* arg_name, char** val);

    ////////////////////////////////////////////////////////////////////////////
    //! Get the value of a command line argument list those element are strings
    //! @return CUTTrue if command line argument \a arg_name has been given and
    //!         is of the requested type, otherwise CUTFalse
    //! @param argc  argc as passed to main()
    //! @param argv  argv as passed to main()
    //! @param arg_name  name of the command line argument
    //! @param val  command line argument list
    //! @param len  length of the list / number of elements
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutGetCmdLineArgumentListstr( const int argc, const char** argv, 
                                  const char* arg_name, char** val, 
                                  unsigned int* len);

    ////////////////////////////////////////////////////////////////////////////
    //! Extended assert
    //! @return CUTTrue if the condition \a val holds, otherwise CUTFalse
    //! @param val  condition to test
    //! @param file  __FILE__ macro
    //! @param line  __LINE__ macro
    //! @note This function should be used via the CONDITION(val) macro
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutCheckCondition( int val, const char* file, const int line);

    ////////////////////////////////////////////////////////////////////////////
    //! Compare two float arrays
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutComparef( const float* reference, const float* data,
                 const unsigned int len);

    ////////////////////////////////////////////////////////////////////////////
    //! Compare two integer arrays
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutComparei( const int* reference, const int* data, 
                 const unsigned int len ); 

    ////////////////////////////////////////////////////////////////////////////////
    //! Compare two unsigned integer arrays, with epsilon and threshold
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    //! @param threshold  tolerance % # of comparison errors (0.15f = 15%)
    ////////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutCompareuit( const unsigned int* reference, const unsigned int* data,
                const unsigned int len, const float epsilon, const float threshold );

    ////////////////////////////////////////////////////////////////////////////
    //! Compare two unsigned char arrays
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutCompareub( const unsigned char* reference, const unsigned char* data,
                  const unsigned int len ); 

    ////////////////////////////////////////////////////////////////////////////////
    //! Compare two integers with a tolernance for # of byte errors
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    //! @param epsilon    epsilon to use for the comparison
    //! @param threshold  tolerance % # of comparison errors (0.15f = 15%)
    ////////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutCompareubt( const unsigned char* reference, const unsigned char* data,
                 const unsigned int len, const float epsilon, const float threshold );

    ////////////////////////////////////////////////////////////////////////////////
    //! Compare two integer arrays witha n epsilon tolerance for equality
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    //! @param epsilon    epsilon to use for the comparison
    ////////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutCompareube( const unsigned char* reference, const unsigned char* data,
                 const unsigned int len, const float epsilon );

    ////////////////////////////////////////////////////////////////////////////
    //! Compare two float arrays with an epsilon tolerance for equality
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    //! @param epsilon    epsilon to use for the comparison
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutComparefe( const float* reference, const float* data,
                  const unsigned int len, const float epsilon );

    ////////////////////////////////////////////////////////////////////////////////
    //! Compare two float arrays with an epsilon tolerance for equality and a 
    //!     threshold for # pixel errors
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    //! @param epsilon    epsilon to use for the comparison
    ////////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
    cutComparefet( const float* reference, const float* data,
                 const unsigned int len, const float epsilon, const float threshold );

    ////////////////////////////////////////////////////////////////////////////
    //! Compare two float arrays using L2-norm with an epsilon tolerance for 
    //! equality
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param reference  handle to the reference data / gold image
    //! @param data       handle to the computed data
    //! @param len        number of elements in reference and data
    //! @param epsilon    epsilon to use for the comparison
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutCompareL2fe( const float* reference, const float* data,
                    const unsigned int len, const float epsilon );

	////////////////////////////////////////////////////////////////////////////////
    //! Compare two PPM image files with an epsilon tolerance for equality
    //! @return  CUTTrue if \a reference and \a data are identical, 
    //!          otherwise CUTFalse
    //! @param src_file   filename for the image to be compared
    //! @param data       filename for the reference data / gold image
    //! @param epsilon    epsilon to use for the comparison
    //! @param threshold  threshold of pixels that can still mismatch to pass (i.e. 0.15f = 15% must pass)
    //! $param verboseErrors output details of image mismatch to std::err
    ////////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API
	cutComparePPM( const char *src_file, const char *ref_file, const float epsilon, const float threshold, bool verboseErrors = false );


    ////////////////////////////////////////////////////////////////////////////
    //! Timer functionality

    ////////////////////////////////////////////////////////////////////////////
    //! Create a new timer
    //! @return CUTTrue if a time has been created, otherwise false
    //! @param  name of the new timer, 0 if the creation failed
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutCreateTimer( unsigned int* name);

    ////////////////////////////////////////////////////////////////////////////
    //! Delete a timer
    //! @return CUTTrue if a time has been deleted, otherwise false
    //! @param  name of the timer to delete
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutDeleteTimer( unsigned int name);

    ////////////////////////////////////////////////////////////////////////////
    //! Start the time with name \a name
    //! @param name  name of the timer to start
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutStartTimer( const unsigned int name);

    ////////////////////////////////////////////////////////////////////////////
    //! Stop the time with name \a name. Does not reset.
    //! @param name  name of the timer to stop
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutStopTimer( const unsigned int name);

    ////////////////////////////////////////////////////////////////////////////
    //! Resets the timer's counter.
    //! @param name  name of the timer to reset.
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    CUTBoolean CUTIL_API 
    cutResetTimer( const unsigned int name);

    ////////////////////////////////////////////////////////////////////////////
    //! Returns total execution time in milliseconds for the timer over all 
    //! runs since the last reset or timer creation.
    //! @param name  name of the timer to return the time of
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    float CUTIL_API 
    cutGetTimerValue( const unsigned int name);

    ////////////////////////////////////////////////////////////////////////////
    //! Return the average time in milliseconds for timer execution as the 
    //! total  time for the timer dividied by the number of completed (stopped)
    //! runs the timer has made.
    //! Excludes the current running time if the timer is currently running.
    //! @param name  name of the timer to return the time of
    ////////////////////////////////////////////////////////////////////////////
    DLL_MAPPING
    float CUTIL_API 
    cutGetAverageTimerValue( const unsigned int name);

    ////////////////////////////////////////////////////////////////////////////
    //! Macros

#if CUDART_VERSION >= 4000
#define CUT_DEVICE_SYNCHRONIZE( )   cudaDeviceSynchronize();
#else
#define CUT_DEVICE_SYNCHRONIZE( )   cudaThreadSynchronize();
#endif

#if CUDART_VERSION >= 4000
#define CUT_DEVICE_RESET( )   cudaDeviceReset();
#else
#define CUT_DEVICE_RESET( )   cudaThreadExit();
#endif

// This is for the CUTIL bank checker
#ifdef _DEBUG
    #if __DEVICE_EMULATION__
        // Interface for bank conflict checker
    #define CUT_BANK_CHECKER( array, index)                                      \
        (cutCheckBankAccess( threadIdx.x, threadIdx.y, threadIdx.z, blockDim.x,  \
        blockDim.y, blockDim.z,                                                  \
        __FILE__, __LINE__, #array, index ),                                     \
        array[index])
    #else
    #define CUT_BANK_CHECKER( array, index)  array[index]
    #endif
#else
    #define CUT_BANK_CHECKER( array, index)  array[index]
#endif

#  define CU_SAFE_CALL_NO_SYNC( call ) {                                     \
    CUresult err = call;                                                     \
    if( CUDA_SUCCESS != err) {                                               \
        fprintf(stderr, "Cuda driver error %x in file '%s' in line %i.\n",   \
                err, __FILE__, __LINE__ );                                   \
        exit(EXIT_FAILURE);                                                  \
    } }

#  define CU_SAFE_CALL( call )       CU_SAFE_CALL_NO_SYNC(call);

#  define CU_SAFE_CTX_SYNC( ) {                                              \
    CUresult err = cuCtxSynchronize();                                       \
    if( CUDA_SUCCESS != err) {                                               \
        fprintf(stderr, "Cuda driver error %x in file '%s' in line %i.\n",   \
                err, __FILE__, __LINE__ );                                   \
        exit(EXIT_FAILURE);                                                  \
    } }

#  define CUDA_SAFE_CALL_NO_SYNC( call) {                                    \
    cudaError err = call;                                                    \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error in file '%s' in line %i : %s.\n",        \
                __FILE__, __LINE__, cudaGetErrorString( err) );              \
        exit(EXIT_FAILURE);                                                  \
    } }

#  define CUDA_SAFE_CALL( call)     CUDA_SAFE_CALL_NO_SYNC(call);                                            \

#  define CUDA_SAFE_THREAD_SYNC( ) {                                         \
    cudaError err = CUT_DEVICE_SYNCHRONIZE();                                 \
    if ( cudaSuccess != err) {                                               \
        fprintf(stderr, "Cuda error in file '%s' in line %i : %s.\n",        \
                __FILE__, __LINE__, cudaGetErrorString( err) );              \
    } }

#  define CUFFT_SAFE_CALL( call) {                                           \
    cufftResult err = call;                                                  \
    if( CUFFT_SUCCESS != err) {                                              \
        fprintf(stderr, "CUFFT error in file '%s' in line %i.\n",            \
                __FILE__, __LINE__);                                         \
        exit(EXIT_FAILURE);                                                  \
    } }

#  define CUT_SAFE_CALL( call)                                               \
    if( CUTTrue != call) {                                                   \
        fprintf(stderr, "Cut error in file '%s' in line %i.\n",              \
                __FILE__, __LINE__);                                         \
        exit(EXIT_FAILURE);                                                  \
    } 

    //! Check for CUDA error
#ifdef _DEBUG
#  define CUT_CHECK_ERROR(errorMessage) {                                    \
    cudaError_t err = cudaGetLastError();                                    \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    err = CUT_DEVICE_SYNCHRONIZE();                                           \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    }
#else
#  define CUT_CHECK_ERROR(errorMessage) {                                    \
    cudaError_t err = cudaGetLastError();                                    \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    }
#endif

    //! Check for malloc error
#  define CUT_SAFE_MALLOC( mallocCall ) {                                    \
    if( !(mallocCall)) {                                                     \
        fprintf(stderr, "Host malloc failure in file '%s' in line %i\n",     \
                __FILE__, __LINE__);                                         \
        exit(EXIT_FAILURE);                                                  \
    } } while(0);

    //! Check if conditon is true (flexible assert)
#  define CUT_CONDITION( val)                                                \
    if( CUTFalse == cutCheckCondition( val, __FILE__, __LINE__)) {           \
        exit(EXIT_FAILURE);                                                  \
    }

#if __DEVICE_EMULATION__

#  define CUT_DEVICE_INIT(ARGC, ARGV)

#else

#  define CUT_DEVICE_INIT(ARGC, ARGV) {                                      \
    int deviceCount;                                                         \
    CUDA_SAFE_CALL_NO_SYNC(cudaGetDeviceCount(&deviceCount));                \
    if (deviceCount == 0) {                                                  \
        fprintf(stderr, "cutil error: no devices supporting CUDA.\n");       \
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    int dev = 0;                                                             \
    cutGetCmdLineArgumenti(ARGC, (const char **) ARGV, "device", &dev);      \
	if (dev < 0) dev = 0;                                                    \
    if (dev > deviceCount-1) dev = deviceCount - 1;                          \
    cudaDeviceProp deviceProp;                                               \
    CUDA_SAFE_CALL_NO_SYNC(cudaGetDeviceProperties(&deviceProp, dev));       \
    if (cutCheckCmdLineFlag(ARGC, (const char **) ARGV, "quiet") == CUTFalse) \
        fprintf(stderr, "Using device %d: %s\n", dev, deviceProp.name);       \
    CUDA_SAFE_CALL(cudaSetDevice(dev));                                      \
}


    //! Check for CUDA context lost
#  define CUDA_CHECK_CTX_LOST(errorMessage) {                                \
    cudaError_t err = cudaGetLastError();                                    \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    err = CUT_DEVICE_SYNCHRONIZE();                                           \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    } }

//! Check for CUDA context lost
#  define CU_CHECK_CTX_LOST(errorMessage) {                                  \
    cudaError_t err = cudaGetLastError();                                    \
    if( CUDA_ERROR_INVALID_CONTEXT != err) {                                 \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    err = CUT_DEVICE_SYNCHRONIZE();                                           \
    if( cudaSuccess != err) {                                                \
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i : %s.\n",    \
                errorMessage, __FILE__, __LINE__, cudaGetErrorString( err) );\
        exit(EXIT_FAILURE);                                                  \
    } }


#endif

#  define CUT_DEVICE_INIT_DRV(cuDevice, ARGC, ARGV) {                        \
    cuDevice = 0;                                                            \
    int deviceCount = 0;                                                     \
    CUresult err = cuInit(0);                                                \
    if (CUDA_SUCCESS == err)                                                 \
        CU_SAFE_CALL_NO_SYNC(cuDeviceGetCount(&deviceCount));                \
    if (deviceCount == 0) {                                                  \
        fprintf(stderr, "cutil error: no devices supporting CUDA\n");        \
        exit(EXIT_FAILURE);                                                  \
    }                                                                        \
    int dev = 0;                                                             \
    cutGetCmdLineArgumenti(ARGC, (const char **) ARGV, "device", &dev);      \
	if (dev < 0) dev = 0;                                                    \
    if (dev > deviceCount-1) dev = deviceCount - 1;                          \
    CU_SAFE_CALL_NO_SYNC(cuDeviceGet(&cuDevice, dev));                       \
    char name[100];                                                          \
    cuDeviceGetName(name, 100, cuDevice);                                    \
    if (cutCheckCmdLineFlag(ARGC, (const char **) ARGV, "quiet") == CUTFalse) \
        fprintf(stderr, "Using device %d: %s\n", dev, name);                  \
}

#define CUT_EXIT(argc, argv)                                                 \
    if (!cutCheckCmdLineFlag(argc, (const char**)argv, "noprompt")) {        \
        printf("\nPress ENTER to exit...\n");                                \
        fflush( stdout);                                                     \
        fflush( stderr);                                                     \
        getchar();                                                           \
    }                                                                        \
    exit(EXIT_SUCCESS);


#ifdef __cplusplus
}
#endif  // #ifdef _DEBUG (else branch)

#endif  // #ifndef _CUTIL_H_







nvparticles-public-016a08f98fd3/base/third/include/cutil_gl_error.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 /*
* Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
*
* Please refer to the NVIDIA end user license agreement (EULA) associated
* with this source code for terms and conditions that govern your use of
* this software. Any use, reproduction, disclosure, or distribution of
* this software and related documentation outside the terms of the EULA
* is strictly prohibited.
*
*/

#ifndef CUTIL_GL_ERROR
#define CUTIL_GL_ERROR

/* CUda UTility Library */

// includes, system
#ifdef _WIN32
#  define WINDOWS_LEAN_AND_MEAN
#  include <windows.h>
#  include <stdlib.h>
#  undef min
#  undef max
#endif

// includes, graphics
#if defined (__APPLE__) || defined(MACOSX)
#include <OpenGL/gl.h>
#include <OpenGL/glu.h>
#else
#include <GL/gl.h>
#include <GL/glu.h>
#endif

////////////////////////////////////////////////////////////////////////////
//! Check for OpenGL error
//! @return CUTTrue if no GL error has been encountered, otherwise 0
//! @param file  __FILE__ macro
//! @param line  __LINE__ macro
//! @note The GL error is listed on stderr
//! @note This function should be used via the CHECK_ERROR_GL() macro
////////////////////////////////////////////////////////////////////////////
CUTBoolean CUTIL_API
cutCheckErrorGL( const char* file, const int line) 
{
	CUTBoolean ret_val = CUTTrue;

	// check for error
	GLenum gl_error = glGetError();
	if (gl_error != GL_NO_ERROR) 
	{
#ifdef _WIN32
		char tmpStr[512];
		// NOTE: "%s(%i) : " allows Visual Studio to directly jump to the file at the right line
		// when the user double clicks on the error line in the Output pane. Like any compile error.
		sprintf_s(tmpStr, 255, "\n%s(%i) : GL Error : %s\n\n", file, line, gluErrorString(gl_error));
		OutputDebugString(tmpStr);
#endif
		fprintf(stderr, "GL Error in file '%s' in line %d :\n", file, line);
		fprintf(stderr, "%s\n", gluErrorString(gl_error));
		ret_val = CUTFalse;
	}
	return ret_val;
}

#ifdef _DEBUG

#define CUT_CHECK_ERROR_GL()                                               \
	if( CUTFalse == cutCheckErrorGL( __FILE__, __LINE__)) {                  \
	exit(EXIT_FAILURE);                                                  \
	}
// Use this one to do : if(CUT_GL_HAS_ERROR)
#define CUT_GL_HAS_ERROR (cutCheckErrorGL( __FILE__, __LINE__) ? CUTFalse : CUTTrue )
#ifdef _WIN32
#define CUT_CHECK_ERROR_GL2()\
    if(CUT_GL_HAS_ERROR)\
	{\
		MessageBox(NULL, "Error in OpenGL. Check VStudio Output...", "Error", MB_OK);\
		exit(EXIT_FAILURE);\
	}
#else // Not _WIN32:
#define CUT_CHECK_ERROR_GL2()\
    if(CUT_GL_HAS_ERROR)\
	{\
		printf("press a key...\n");\
		getc(stdin);\
		exit(EXIT_FAILURE);\
	}
#endif

#else

#define CUT_CHECK_ERROR_GL()
#define CUT_CHECK_ERROR_GL2()
#define CUT_GL_HAS_ERROR CUTFalse

#endif // _DEBUG

#endif // CUTIL_GL_ERROR







nvparticles-public-016a08f98fd3/base/third/include/cutil_gl_inline.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
#ifndef _CUTIL_GL_INLINE_H_
#define _CUTIL_GL_INLINE_H_

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include <cuda.h>
#include <cutil.h>
#include <cufft.h>
#include <cuda_runtime_api.h>
#include <cuda_gl_interop.h>


#if __DEVICE_EMULATION__
    inline int cutilGLDeviceInit(int ARGC, char **ARGV) { return 0; }
    inline int cutilGLDeviceInitDrv(int cuDevice, int ARGC, char **ARGV) { return 0; } 
    inline void cutilChooseCudaGLDevice(int ARGC, char **ARGV) { }
#else
    inline int cutilGLDeviceInit(int ARGC, char **ARGV)
    {
        int deviceCount;
        cutilSafeCallNoSync(cudaGetDeviceCount(&deviceCount));
        if (deviceCount == 0) {
            fprintf(stderr, "CUTIL CUDA error: no devices supporting CUDA.\n");
            exit(-1);
        }
        int dev = 0;
        cutGetCmdLineArgumenti(ARGC, (const char **) ARGV, "device", &dev);
        if (dev < 0)
            dev = 0;
        if (dev > deviceCount-1) {
			fprintf(stderr, "\n");
			fprintf(stderr, ">> %d CUDA capable GPU device(s) detected. <<\n", deviceCount);
            fprintf(stderr, ">> cutilDeviceInit (-device=%d) is not a valid GPU device. <<\n", dev);
			fprintf(stderr, "\n");
            return -dev;
        }
        cudaDeviceProp deviceProp;
        cutilSafeCallNoSync(cudaGetDeviceProperties(&deviceProp, dev));
        if (deviceProp.major < 1) {
            fprintf(stderr, "cutil error: device does not support CUDA.\n");
            exit(-1);                                                  \
        }
        if (cutCheckCmdLineFlag(ARGC, (const char **) ARGV, "quiet") == CUTFalse)
            fprintf(stderr, "Using device %d: %s\n", dev, deviceProp.name);
        cutilSafeCall(cudaGLSetGLDevice(dev));
        return dev;
    }

    inline int cutilGLDeviceInitDrv(int cuDevice, int ARGC, char ** ARGV) 
    {
        cuDevice = 0;
        int deviceCount = 0;
        CUresult err = cuInit(0);
        if (CUDA_SUCCESS == err)
            cutilDrvSafeCallNoSync(cuDeviceGetCount(&deviceCount));
        if (deviceCount == 0) {
            fprintf(stderr, "CUTIL DeviceInitDrv error: no devices supporting CUDA\n");
            exit(-1);
        }

        int dev = 0;
        cutGetCmdLineArgumenti(ARGC, (const char **) ARGV, "device", &dev);
        if (dev < 0)
            dev = 0;
        if (dev > deviceCount-1) {
			fprintf(stderr, "\n");
			fprintf(stderr, ">> %d CUDA capable GPU device(s) detected. <<\n", deviceCount);
            fprintf(stderr, ">> cutilDeviceInit (-device=%d) is not a valid GPU device. <<\n", dev);
			fprintf(stderr, "\n");
            return -dev;
        }
        cutilDrvSafeCallNoSync(cuDeviceGet(&cuDevice, dev));
        char name[100];
        cuDeviceGetName(name, 100, cuDevice);
        if (cutCheckCmdLineFlag(ARGC, (const char **) ARGV, "quiet") == CUTFalse) {
            fprintf(stderr, "Using device %d: %s\n", dev, name);
        }
        return dev;
    }

    // This function will pick the best CUDA device available with OpenGL interop
    inline int cutilChooseCudaGLDevice(int argc, char **argv)
    {
		int devID = 0;
        // If the command-line has a device number specified, use it
        if( cutCheckCmdLineFlag(argc, (const char**)argv, "device") ) {
			devID = cutilGLDeviceInit(argc, argv);
			if (devID < 0) {
			   printf("exiting...\n");
			   cutilExit(argc, argv);
			   exit(0);
			}
        } else {
            // Otherwise pick the device with highest Gflops/s
			devID = cutGetMaxGflopsDeviceId();
            cudaGLSetGLDevice( devID );
        }
		return devID;
    }

#endif

#endif // _CUTIL_GL_INLINE_H_







nvparticles-public-016a08f98fd3/base/third/include/cutil_inline.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
#ifndef _CUTIL_INLINE_H_
#define _CUTIL_INLINE_H_

#include <cuda.h>
#include <cutil.h>
#include <cuda_runtime_api.h>

#include <cutil_inline_bankchecker.h>
#include <cutil_inline_runtime.h>
#include <cutil_inline_drvapi.h>

inline void print_NVCC_min_spec(const char *sSDKsample, const char *sNVCCReq, const char *sDriverReq)
{
    printf("CUDA %d.%02d Toolkit built this project.\n", CUDART_VERSION/1000, (CUDART_VERSION%100));
    printf("  [ %s ] requirements:\n", sSDKsample);
    printf(" -> CUDA %s Toolkit\n"  , sNVCCReq);
    printf(" -> %s NVIDIA Display Driver.\n", sDriverReq);
}

#define ALIGN_OFFSET(offset, alignment) offset = (offset + (alignment-1)) & ~((alignment-1))


#endif // _CUTIL_INLINE_H_







nvparticles-public-016a08f98fd3/base/third/include/cutil_inline_bankchecker.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 #ifndef _CUTIL_INLINE_BANKCHECKER_H_
#define _CUTIL_INLINE_BANKCHECKER_H_

#ifdef _DEBUG
   #if __DEVICE_EMULATION__
      #define cutilBankChecker(array, idx) (__cutilBankChecker (threadIdx.x, threadIdx.y, threadIdx.z, \
                                                               blockDim.x, blockDim.y, blockDim.z, \
                                                               #array, idx, __FILE__, __LINE__), \
                                                               array[idx])

   #else
      #define cutilBankChecker(array, idx) array[idx] 
   #endif
#else
      #define cutilBankChecker(array, idx) array[idx]
#endif

    // Interface for bank conflict checker
inline void __cutilBankChecker(unsigned int tidx, unsigned int tidy, unsigned int tidz,
                            unsigned int bdimx, unsigned int bdimy, unsigned int bdimz,
                            char *aname, int index, char *file, int line) 
{
    cutCheckBankAccess( tidx, tidy, tidz, bdimx, bdimy, bdimz, file, line, aname, index);
}

#endif // _CUTIL_INLINE_BANKCHECKER_H_







nvparticles-public-016a08f98fd3/base/third/include/cutil_inline_drvapi.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
#ifndef _CUTIL_INLINE_FUNCTIONS_DRVAPI_H_
#define _CUTIL_INLINE_FUNCTIONS_DRVAPI_H_

#include <stdio.h>
#include <string.h>
#include <stdlib.h>


// Error Code string definitions here
typedef struct
{
    char const *error_string;
    int  error_id;
} s_CudaErrorStr;

/**
 * Error codes
 */
static s_CudaErrorStr sCudaDrvErrorString[] =
{
    /**
     * The API call returned with no errors. In the case of query calls, this
     * can also mean that the operation being queried is complete (see
     * ::cuEventQuery() and ::cuStreamQuery()).
     */
    { "CUDA_SUCCESS", 0 },

    /**
     * This indicates that one or more of the parameters passed to the API call
     * is not within an acceptable range of values.
     */
    { "CUDA_ERROR_INVALID_VALUE", 1 },

    /**
     * The API call failed because it was unable to allocate enough memory to
     * perform the requested operation.
     */
    { "CUDA_ERROR_OUT_OF_MEMORY", 2 },

    /**
     * This indicates that the CUDA driver has not been initialized with
     * ::cuInit() or that initialization has failed.
     */
    { "CUDA_ERROR_NOT_INITIALIZED", 3 },

    /**
     * This indicates that the CUDA driver is in the process of shutting down.
     */
    { "CUDA_ERROR_DEINITIALIZED", 4 },

    /**
     * This indicates profiling APIs are called while application is running
     * in visual profiler mode. 
    */
    { "CUDA_ERROR_PROFILER_DISABLED", 5 },
    /**
     * This indicates profiling has not been initialized for this context. 
     * Call cuProfilerInitialize() to resolve this. 
    */
    { "CUDA_ERROR_PROFILER_NOT_INITIALIZED", 6 },
    /**
     * This indicates profiler has already been started and probably
     * cuProfilerStart() is incorrectly called.
    */
    { "CUDA_ERROR_PROFILER_ALREADY_STARTED", 7 },
    /**
     * This indicates profiler has already been stopped and probably
     * cuProfilerStop() is incorrectly called.
    */
    { "CUDA_ERROR_PROFILER_ALREADY_STOPPED", 8 },  
    /**
     * This indicates that no CUDA-capable devices were detected by the installed
     * CUDA driver.
     */
    { "CUDA_ERROR_NO_DEVICE (no CUDA-capable devices were detected)", 100 },

    /**
     * This indicates that the device ordinal supplied by the user does not
     * correspond to a valid CUDA device.
     */
    { "CUDA_ERROR_INVALID_DEVICE (device specified is not a valid CUDA device)", 101 },


    /**
     * This indicates that the device kernel image is invalid. This can also
     * indicate an invalid CUDA module.
     */
    { "CUDA_ERROR_INVALID_IMAGE", 200 },

    /**
     * This most frequently indicates that there is no context bound to the
     * current thread. This can also be returned if the context passed to an
     * API call is not a valid handle (such as a context that has had
     * ::cuCtxDestroy() invoked on it). This can also be returned if a user
     * mixes different API versions (i.e. 3010 context with 3020 API calls).
     * See ::cuCtxGetApiVersion() for more details.
     */
    { "CUDA_ERROR_INVALID_CONTEXT", 201 },

    /**
     * This indicated that the context being supplied as a parameter to the
     * API call was already the active context.
     * \deprecated
     * This error return is deprecated as of CUDA 3.2. It is no longer an
     * error to attempt to push the active context via ::cuCtxPushCurrent().
     */
    { "CUDA_ERROR_CONTEXT_ALREADY_CURRENT", 202 },

    /**
     * This indicates that a map or register operation has failed.
     */
    { "CUDA_ERROR_MAP_FAILED", 205 },

    /**
     * This indicates that an unmap or unregister operation has failed.
     */
    { "CUDA_ERROR_UNMAP_FAILED", 206 },

    /**
     * This indicates that the specified array is currently mapped and thus
     * cannot be destroyed.
     */
    { "CUDA_ERROR_ARRAY_IS_MAPPED", 207 },

    /**
     * This indicates that the resource is already mapped.
     */
    { "CUDA_ERROR_ALREADY_MAPPED", 208 },

    /**
     * This indicates that there is no kernel image available that is suitable
     * for the device. This can occur when a user specifies code generation
     * options for a particular CUDA source file that do not include the
     * corresponding device configuration.
     */
    { "CUDA_ERROR_NO_BINARY_FOR_GPU", 209 },

    /**
     * This indicates that a resource has already been acquired.
     */
    { "CUDA_ERROR_ALREADY_ACQUIRED", 210 },

    /**
     * This indicates that a resource is not mapped.
     */
    { "CUDA_ERROR_NOT_MAPPED", 211 },

    /**
     * This indicates that a mapped resource is not available for access as an
     * array.
     */
    { "CUDA_ERROR_NOT_MAPPED_AS_ARRAY", 212 },

    /**
     * This indicates that a mapped resource is not available for access as a
     * pointer.
     */
    { "CUDA_ERROR_NOT_MAPPED_AS_POINTER", 213 },

    /**
     * This indicates that an uncorrectable ECC error was detected during
     * execution.
     */
    { "CUDA_ERROR_ECC_UNCORRECTABLE", 214 },

    /**
     * This indicates that the ::CUlimit passed to the API call is not
     * supported by the active device.
     */
    { "CUDA_ERROR_UNSUPPORTED_LIMIT", 215 },

    /**
     * This indicates that the ::CUcontext passed to the API call can
     * only be bound to a single CPU thread at a time but is already 
     * bound to a CPU thread.
     */
    { "CUDA_ERROR_CONTEXT_ALREADY_IN_USE", 216 },

    /**
     * This indicates that the device kernel source is invalid.
     */
    { "CUDA_ERROR_INVALID_SOURCE", 300 },

    /**
     * This indicates that the file specified was not found.
     */
    { "CUDA_ERROR_FILE_NOT_FOUND", 301 },

    /**
     * This indicates that a link to a shared object failed to resolve.
     */
    { "CUDA_ERROR_SHARED_OBJECT_SYMBOL_NOT_FOUND", 302 },

    /**
     * This indicates that initialization of a shared object failed.
     */
    { "CUDA_ERROR_SHARED_OBJECT_INIT_FAILED", 303 },

    /**
     * This indicates that an OS call failed.
     */
    { "CUDA_ERROR_OPERATING_SYSTEM", 304 },


    /**
     * This indicates that a resource handle passed to the API call was not
     * valid. Resource handles are opaque types like ::CUstream and ::CUevent.
     */
    { "CUDA_ERROR_INVALID_HANDLE", 400 },


    /**
     * This indicates that a named symbol was not found. Examples of symbols
     * are global/constant variable names, texture names }, and surface names.
     */
    { "CUDA_ERROR_NOT_FOUND", 500 },


    /**
     * This indicates that asynchronous operations issued previously have not
     * completed yet. This result is not actually an error, but must be indicated
     * differently than ::CUDA_SUCCESS (which indicates completion). Calls that
     * may return this value include ::cuEventQuery() and ::cuStreamQuery().
     */
    { "CUDA_ERROR_NOT_READY", 600 },


    /**
     * An exception occurred on the device while executing a kernel. Common
     * causes include dereferencing an invalid device pointer and accessing
     * out of bounds shared memory. The context cannot be used }, so it must
     * be destroyed (and a new one should be created). All existing device
     * memory allocations from this context are invalid and must be
     * reconstructed if the program is to continue using CUDA.
     */
    { "CUDA_ERROR_LAUNCH_FAILED", 700 },

    /**
     * This indicates that a launch did not occur because it did not have
     * appropriate resources. This error usually indicates that the user has
     * attempted to pass too many arguments to the device kernel, or the
     * kernel launch specifies too many threads for the kernel's register
     * count. Passing arguments of the wrong size (i.e. a 64-bit pointer
     * when a 32-bit int is expected) is equivalent to passing too many
     * arguments and can also result in this error.
     */
    { "CUDA_ERROR_LAUNCH_OUT_OF_RESOURCES", 701 },

    /**
     * This indicates that the device kernel took too long to execute. This can
     * only occur if timeouts are enabled - see the device attribute
     * ::CU_DEVICE_ATTRIBUTE_KERNEL_EXEC_TIMEOUT for more information. The
     * context cannot be used (and must be destroyed similar to
     * ::CUDA_ERROR_LAUNCH_FAILED). All existing device memory allocations from
     * this context are invalid and must be reconstructed if the program is to
     * continue using CUDA.
     */
    { "CUDA_ERROR_LAUNCH_TIMEOUT", 702 },

    /**
     * This error indicates a kernel launch that uses an incompatible texturing
     * mode.
     */
    { "CUDA_ERROR_LAUNCH_INCOMPATIBLE_TEXTURING", 703 },
    
    /**
     * This error indicates that a call to ::cuCtxEnablePeerAccess() is
     * trying to re-enable peer access to a context which has already
     * had peer access to it enabled.
     */
    { "CUDA_ERROR_PEER_ACCESS_ALREADY_ENABLED", 704 },

    /**
     * This error indicates that ::cuCtxDisablePeerAccess() is 
     * trying to disable peer access which has not been enabled yet 
     * via ::cuCtxEnablePeerAccess(). 
     */
    { "CUDA_ERROR_PEER_ACCESS_NOT_ENABLED", 705 },

    /**
     * This error indicates that the primary context for the specified device
     * has already been initialized.
     */
    { "CUDA_ERROR_PRIMARY_CONTEXT_ACTIVE", 708 },

    /**
     * This error indicates that the context current to the calling thread
     * has been destroyed using ::cuCtxDestroy }, or is a primary context which
     * has not yet been initialized.
     */
    { "CUDA_ERROR_CONTEXT_IS_DESTROYED", 709 },

    /**
     * A device-side assert triggered during kernel execution. The context
     * cannot be used anymore, and must be destroyed. All existing device 
     * memory allocations from this context are invalid and must be 
     * reconstructed if the program is to continue using CUDA.
     */
    { "CUDA_ERROR_ASSERT", 710 },

    /**
     * This indicates that an unknown internal error has occurred.
     */
    { "CUDA_ERROR_UNKNOWN", 999 },
    { NULL, -1 }
};

// This is just a linear search through the array, since the error_id's are not
// always ocurring consecutively
inline const char * getCudaDrvErrorString(CUresult error_id)
{
    int index = 0;
    while (sCudaDrvErrorString[index].error_id != error_id && 
           sCudaDrvErrorString[index].error_id != -1)
    {
        index++;
        return (const char *)sCudaDrvErrorString[index].error_string;
    }
    return (const char *)"CUDA_ERROR not found!";
}

// We define these calls here, so the user doesn't need to include __FILE__ and __LINE__
// The advantage is the developers gets to use the inline function so they can debug
#define cutilDrvSafeCallNoSync(err)     __cuSafeCallNoSync  (err, __FILE__, __LINE__)
#define cutilDrvSafeCall(err)           __cuSafeCall        (err, __FILE__, __LINE__)
#define cutilDrvCtxSync()               __cuCtxSync         (__FILE__, __LINE__)
#define cutilDrvCheckMsg(msg)           __cuCheckMsg        (msg, __FILE__, __LINE__)
#define cutilDrvAlignOffset(offset, alignment)  ( offset = (offset + (alignment-1)) & ~((alignment-1)) )

// These are the inline versions for all of the CUTIL functions
inline void __cuSafeCallNoSync( CUresult err, const char *file, const int line )
{
    if( CUDA_SUCCESS != err) {
        fprintf(stderr, "cuSafeCallNoSync() Driver API error = %04d \"%s\" from file <%s>, line %i.\n",
                err, getCudaDrvErrorString(err), file, line );
        exit(-1);
    }
}
inline void __cuSafeCall( CUresult err, const char *file, const int line )
{
    __cuSafeCallNoSync( err, file, line );
}

inline void __cuCtxSync(const char *file, const int line )
{
    CUresult err = cuCtxSynchronize();
    if( CUDA_SUCCESS != err ) {
        fprintf(stderr, "cuCtxSynchronize() API error = %04d \"%s\" from file <%s>, line %i.\n",
                err, getCudaDrvErrorString(err), file, line );
        exit(-1);
    }
}

#define MIN(a,b) ((a < b) ? a : b)
#define MAX(a,b) ((a > b) ? a : b)

// Beginning of GPU Architecture definitions
inline int _ConvertSMVer2CoresDrvApi(int major, int minor)
{
	// Defines for GPU Architecture types (using the SM version to determine the # of cores per SM
	typedef struct {
		int SM; // 0xMm (hexidecimal notation), M = SM Major version, and m = SM minor version
		int Cores;
	} sSMtoCores;

        sSMtoCores nGpuArchCoresPerSM[] =
        { { 0x10,  8 },
          { 0x11,  8 },
          { 0x12,  8 },
          { 0x13,  8 },
          { 0x20, 32 },
          { 0x21, 48 },
          {   -1, -1 }
        };

	int index = 0;
	while (nGpuArchCoresPerSM[index].SM != -1) {
		if (nGpuArchCoresPerSM[index].SM == ((major << 4) + minor) ) {
			return nGpuArchCoresPerSM[index].Cores;
		}
		index++;
	}
	printf("MapSMtoCores undefined SMversion %d.%d!\n", major, minor);
	return -1;
}
// end of GPU Architecture definitions

// This function returns the best GPU based on performance
inline int cutilDrvGetMaxGflopsDeviceId()
{
    CUdevice current_device = 0, max_perf_device = 0;
    int device_count     = 0, sm_per_multiproc = 0;
    int max_compute_perf = 0, best_SM_arch     = 0;
    int major = 0, minor = 0, multiProcessorCount, clockRate;

    cuInit(0);
    cutilDrvSafeCallNoSync(cuDeviceGetCount(&device_count));

	// Find the best major SM Architecture GPU device
	while ( current_device < device_count ) {
		cutilDrvSafeCallNoSync( cuDeviceComputeCapability(&major, &minor, current_device ) );
		if (major > 0 && major < 9999) {
			best_SM_arch = MAX(best_SM_arch, major);
		}
		current_device++;
	}

    // Find the best CUDA capable GPU device
	current_device = 0;
	while( current_device < device_count ) {
		cutilDrvSafeCallNoSync( cuDeviceGetAttribute( &multiProcessorCount, 
                                                            CU_DEVICE_ATTRIBUTE_MULTIPROCESSOR_COUNT, 
                                                            current_device ) );
        cutilDrvSafeCallNoSync( cuDeviceGetAttribute( &clockRate, 
                                                            CU_DEVICE_ATTRIBUTE_CLOCK_RATE, 
                                                            current_device ) );
		cutilDrvSafeCallNoSync( cuDeviceComputeCapability(&major, &minor, current_device ) );

		if (major == 9999 && minor == 9999) {
		    sm_per_multiproc = 1;
		} else {
		    sm_per_multiproc = _ConvertSMVer2CoresDrvApi(major, minor);
		}

		int compute_perf  = multiProcessorCount * sm_per_multiproc * clockRate;
		if( compute_perf  > max_compute_perf ) {
            // If we find GPU with SM major > 2, search only these
			if ( best_SM_arch > 2 ) {
				// If our device==dest_SM_arch, choose this, or else pass
				if (major == best_SM_arch) {	
                    max_compute_perf  = compute_perf;
                    max_perf_device   = current_device;
				}
			} else {
				max_compute_perf  = compute_perf;
				max_perf_device   = current_device;
			}
		}
		++current_device;
	}
	return max_perf_device;
}

// This function returns the best Graphics GPU based on performance
inline int cutilDrvGetMaxGflopsGraphicsDeviceId()
{
    CUdevice current_device = 0, max_perf_device = 0;
    int device_count     = 0, sm_per_multiproc = 0;
    int max_compute_perf = 0, best_SM_arch     = 0;
    int major = 0, minor = 0, multiProcessorCount, clockRate;
	int bTCC = 0;
	char deviceName[256];

    cuInit(0);
    cutilDrvSafeCallNoSync(cuDeviceGetCount(&device_count));

	// Find the best major SM Architecture GPU device that are graphics devices
	while ( current_device < device_count ) {
		cutilDrvSafeCallNoSync( cuDeviceGetName(deviceName, 256, current_device) );
		cutilDrvSafeCallNoSync( cuDeviceComputeCapability(&major, &minor, current_device ) );

#if CUDA_VERSION >= 3020
		cutilDrvSafeCallNoSync( cuDeviceGetAttribute( &bTCC,  CU_DEVICE_ATTRIBUTE_TCC_DRIVER, current_device ) );
#else
		// Assume a Tesla GPU is running in TCC if we are running CUDA 3.1
		if (deviceName[0] == 'T') bTCC = 1;
#endif
		if (!bTCC) {
			if (major > 0 && major < 9999) {
				best_SM_arch = MAX(best_SM_arch, major);
			}
		}
		current_device++;
	}

    // Find the best CUDA capable GPU device
	current_device = 0;
	while( current_device < device_count ) {
		cutilDrvSafeCallNoSync( cuDeviceGetAttribute( &multiProcessorCount, 
                                                            CU_DEVICE_ATTRIBUTE_MULTIPROCESSOR_COUNT, 
                                                            current_device ) );
        cutilDrvSafeCallNoSync( cuDeviceGetAttribute( &clockRate, 
                                                            CU_DEVICE_ATTRIBUTE_CLOCK_RATE, 
                                                            current_device ) );
		cutilDrvSafeCallNoSync( cuDeviceComputeCapability(&major, &minor, current_device ) );

#if CUDA_VERSION >= 3020
		cutilDrvSafeCallNoSync( cuDeviceGetAttribute( &bTCC,  CU_DEVICE_ATTRIBUTE_TCC_DRIVER, current_device ) );
#else
		// Assume a Tesla GPU is running in TCC if we are running CUDA 3.1
		if (deviceName[0] == 'T') bTCC = 1;
#endif

		if (major == 9999 && minor == 9999) {
		    sm_per_multiproc = 1;
		} else {
		    sm_per_multiproc = _ConvertSMVer2CoresDrvApi(major, minor);
		}

		// If this is a Tesla based GPU and SM 2.0, and TCC is disabled, this is a contendor
		if (!bTCC) // Is this GPU running the TCC driver?  If so we pass on this
		{
			int compute_perf  = multiProcessorCount * sm_per_multiproc * clockRate;
			if( compute_perf  > max_compute_perf ) {
				// If we find GPU with SM major > 2, search only these
				if ( best_SM_arch > 2 ) {
					// If our device = dest_SM_arch, then we pick this one
					if (major == best_SM_arch) {	
                        max_compute_perf  = compute_perf;
                        max_perf_device   = current_device;
					}
				} else {
					max_compute_perf  = compute_perf;
					max_perf_device   = current_device;
				}
			}
		}
		++current_device;
	}
	return max_perf_device;
}

inline void __cuCheckMsg( const char * msg, const char *file, const int line )
{
    CUresult err = cuCtxSynchronize();
    if( CUDA_SUCCESS != err) {
		fprintf(stderr, "cutilDrvCheckMsg -> %s", msg);
        fprintf(stderr, "cutilDrvCheckMsg -> cuCtxSynchronize API error = %04d \"%s\" in file <%s>, line %i.\n",
                err, getCudaDrvErrorString(err), file, line );
        exit(-1);
    }
}


#if __DEVICE_EMULATION__
    inline int cutilDeviceInitDrv(int ARGC, char **ARGV) { } 
#else
    inline int cutilDeviceInitDrv(int ARGC, char ** ARGV) 
    {
        int cuDevice = 0;
        int deviceCount = 0;
        CUresult err = cuInit(0);
        if (CUDA_SUCCESS == err)
            cutilDrvSafeCallNoSync(cuDeviceGetCount(&deviceCount));
        if (deviceCount == 0) {
            fprintf(stderr, "CUTIL DeviceInitDrv error: no devices supporting CUDA\n");
            exit(-1);
        }
        int dev = 0;
        cutGetCmdLineArgumenti(ARGC, (const char **) ARGV, "device", &dev);
        if (dev < 0) dev = 0;
        if (dev > deviceCount-1) {
			fprintf(stderr, "\n");
			fprintf(stderr, ">> %d CUDA capable GPU device(s) detected. <<\n", deviceCount);
            fprintf(stderr, ">> cutilDeviceInit (-device=%d) is not a valid GPU device. <<\n", dev);
			fprintf(stderr, "\n");
            return -dev;
        }
        cutilDrvSafeCallNoSync(cuDeviceGet(&cuDevice, dev));
        char name[100];
        cuDeviceGetName(name, 100, cuDevice);
        if (cutCheckCmdLineFlag(ARGC, (const char **) ARGV, "quiet") == CUTFalse) {
           printf("> Using CUDA Device [%d]: %s\n", dev, name);
       	}
        return dev;
    }
#endif

    // General initialization call to pick the best CUDA Device
#if __DEVICE_EMULATION__
    inline CUdevice cutilChooseCudaDeviceDrv(int argc, char **argv, int *p_devID)
#else
    inline CUdevice cutilChooseCudaDeviceDrv(int argc, char **argv, int *p_devID)
    {
        CUdevice cuDevice;
        int devID = 0;
        // If the command-line has a device number specified, use it
        if( cutCheckCmdLineFlag(argc, (const char**)argv, "device") ) {
            devID = cutilDeviceInitDrv(argc, argv);
            if (devID < 0) {
                printf("exiting...\n");
                exit(0);
            }
        } else {
            // Otherwise pick the device with highest Gflops/s
            char name[100];
            devID = cutilDrvGetMaxGflopsDeviceId();
            cutilDrvSafeCallNoSync(cuDeviceGet(&cuDevice, devID));
            cuDeviceGetName(name, 100, cuDevice);
            printf("> Using CUDA Device [%d]: %s\n", devID, name);
        }
        cuDeviceGet(&cuDevice, devID);
        if (p_devID) *p_devID = devID;
        return cuDevice;
    }
#endif


//! Check for CUDA context lost
inline void cutilDrvCudaCheckCtxLost(const char *errorMessage, const char *file, const int line ) 
{
    CUresult err = cuCtxSynchronize();
    if( CUDA_ERROR_INVALID_CONTEXT != err) {
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i\n",
                errorMessage, file, line );
        exit(-1);
    }
    err = cuCtxSynchronize();
    if( CUDA_SUCCESS != err) {
        fprintf(stderr, "Cuda error: %s in file '%s' in line %i\n",
                errorMessage, file, line );
        exit(-1);
    } 
}

#ifndef STRCASECMP
#ifdef _WIN32
#define STRCASECMP  _stricmp
#else
#define STRCASECMP  strcasecmp
#endif
#endif

#ifndef STRNCASECMP
#ifdef _WIN32
#define STRNCASECMP _strnicmp
#else
#define STRNCASECMP strncasecmp
#endif
#endif

inline void __cutilDrvQAFinish(int argc, char **argv, bool bStatus)
{
    const char *sStatus[] = { "FAILED", "PASSED", "WAIVED", NULL };

    bool bFlag = false;
    for (int i=1; i < argc; i++) {
        if (!STRCASECMP(argv[i], "-qatest") || !STRCASECMP(argv[i], "-noprompt")) {
            bFlag |= true;
        }
    }

    if (bFlag) {
        printf("&&&& %s %s", sStatus[bStatus], argv[0]);
        for (int i=1; i < argc; i++) printf(" %s", argv[i]);
    } else {
        printf("[%s] test result\n%s\n", argv[0], sStatus[bStatus]);
    }
}

// General check for CUDA GPU SM Capabilities for a specific device #
inline bool cutilDrvCudaDevCapabilities(int major_version, int minor_version, int deviceNum)
{
    int major, minor, dev;
    char device_name[256];

#ifdef __DEVICE_EMULATION__
    printf("> Compute Device Emulation Mode \n");
#endif

    cutilDrvSafeCallNoSync( cuDeviceGet(&dev, deviceNum) );
    cutilDrvSafeCallNoSync( cuDeviceComputeCapability(&major, &minor, dev));
    cutilDrvSafeCallNoSync( cuDeviceGetName(device_name, 256, dev) ); 

    if((major > major_version) ||
       (major == major_version && minor >= minor_version))
    {
        printf("> Device %d: < %s >, Compute SM %d.%d detected\n", dev, device_name, major, minor);
        return true;
    }
    else
    {
        printf("There is no device supporting CUDA compute capability %d.%d.\n", major_version, minor_version);
        return false;
    }
}

// General check for CUDA GPU SM Capabilities
inline bool cutilDrvCudaCapabilities(int major_version, int minor_version)
{
    return cutilDrvCudaDevCapabilities(major_version, minor_version,0);
}

#endif // _CUTIL_INLINE_FUNCTIONS_DRVAPI_H_
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/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
#ifndef _CUTIL_INLINE_FUNCTIONS_RUNTIME_H_
#define _CUTIL_INLINE_FUNCTIONS_RUNTIME_H_

#ifdef _WIN32
#ifdef _DEBUG // Do this only in debug mode...
#  define WINDOWS_LEAN_AND_MEAN
#  include <windows.h>
#  include <stdlib.h>
#  undef min
#  undef max
#endif
#endif

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#include <cufft.h>

// We define these calls here, so the user doesn't need to include __FILE__ and __LINE__
// The advantage is the developers gets to use the inline function so they can debug
#define cutilSafeCallNoSync(err)     __cudaSafeCallNoSync(err, __FILE__, __LINE__)
#define cutilSafeCall(err)           __cudaSafeCall      (err, __FILE__, __LINE__)
#define cutilSafeThreadSync()        __cudaSafeThreadSync(__FILE__, __LINE__)
#define cufftSafeCall(err)           __cufftSafeCall     (err, __FILE__, __LINE__)
#define cutilCheckError(err)         __cutilCheckError   (err, __FILE__, __LINE__)
#define cutilCheckMsg(msg)           __cutilGetLastError (msg, __FILE__, __LINE__)
#define cutilCheckMsgAndSync(msg)    __cutilGetLastErrorAndSync (msg, __FILE__, __LINE__)
#define cutilSafeMalloc(mallocCall)  __cutilSafeMalloc   ((mallocCall), __FILE__, __LINE__)
#define cutilCondition(val)          __cutilCondition    (val, __FILE__, __LINE__)
#define cutilExit(argc, argv)        __cutilExit         (argc, argv)

inline cudaError cutilDeviceSynchronize()
{
#if CUDART_VERSION >= 4000
	return cudaDeviceSynchronize();
#else
	return cudaThreadSynchronize();
#endif
}

inline cudaError cutilDeviceReset()
{
#if CUDART_VERSION >= 4000
	return cudaDeviceReset();
#else
	return cudaThreadExit();
#endif
}

inline void __cutilCondition(int val, char *file, int line) 
{
    if( CUTFalse == cutCheckCondition( val, file, line ) ) {
        exit(EXIT_FAILURE);
    }
}

inline void __cutilExit(int argc, char **argv)
{     
    if (!cutCheckCmdLineFlag(argc, (const char**)argv, "noprompt")) {
        printf("\nPress ENTER to exit...\n");
        fflush( stdout);
        fflush( stderr);
        getchar();
    }
    exit(EXIT_SUCCESS);
}

#define MIN(a,b) ((a < b) ? a : b)
#define MAX(a,b) ((a > b) ? a : b)

// Beginning of GPU Architecture definitions
inline int _ConvertSMVer2Cores(int major, int minor)
{
	// Defines for GPU Architecture types (using the SM version to determine the # of cores per SM
	typedef struct {
		int SM; // 0xMm (hexidecimal notation), M = SM Major version, and m = SM minor version
		int Cores;
	} sSMtoCores;

	sSMtoCores nGpuArchCoresPerSM[] = 
	{ { 0x10,  8 },
	  { 0x11,  8 },
	  { 0x12,  8 },
	  { 0x13,  8 },
	  { 0x20, 32 },
	  { 0x21, 48 },
	  {   -1, -1 } 
	};

	int index = 0;
	while (nGpuArchCoresPerSM[index].SM != -1) {
		if (nGpuArchCoresPerSM[index].SM == ((major << 4) + minor) ) {
			return nGpuArchCoresPerSM[index].Cores;
		}
		index++;
	}
	printf("MapSMtoCores undefined SMversion %d.%d!\n", major, minor);
	return -1;
}
// end of GPU Architecture definitions

// This function returns the best GPU (with maximum GFLOPS)
inline int cutGetMaxGflopsDeviceId()
{
	int current_device   = 0, sm_per_multiproc = 0;
	int max_compute_perf = 0, max_perf_device  = 0;
	int device_count     = 0, best_SM_arch     = 0;
	cudaDeviceProp deviceProp;

	cudaGetDeviceCount( &device_count );
	// Find the best major SM Architecture GPU device
	while ( current_device < device_count ) {
		cudaGetDeviceProperties( &deviceProp, current_device );
		if (deviceProp.major > 0 && deviceProp.major < 9999) {
			best_SM_arch = MAX(best_SM_arch, deviceProp.major);
		}
		current_device++;
	}

    // Find the best CUDA capable GPU device
	current_device = 0;
	while( current_device < device_count ) {
		cudaGetDeviceProperties( &deviceProp, current_device );
		if (deviceProp.major == 9999 && deviceProp.minor == 9999) {
		    sm_per_multiproc = 1;
		} else {
			sm_per_multiproc = _ConvertSMVer2Cores(deviceProp.major, deviceProp.minor);
		}

		int compute_perf  = deviceProp.multiProcessorCount * sm_per_multiproc * deviceProp.clockRate;
		if( compute_perf  > max_compute_perf ) {
            // If we find GPU with SM major > 2, search only these
			if ( best_SM_arch > 2 ) {
				// If our device==dest_SM_arch, choose this, or else pass
				if (deviceProp.major == best_SM_arch) {	
					max_compute_perf  = compute_perf;
					max_perf_device   = current_device;
				}
			} else {
				max_compute_perf  = compute_perf;
				max_perf_device   = current_device;
			}
		}
		++current_device;
	}
	return max_perf_device;
}

// This function returns the best GPU (with maximum GFLOPS)
inline int cutGetMaxGflopsGraphicsDeviceId()
{
	int current_device   = 0, sm_per_multiproc = 0;
	int max_compute_perf = 0, max_perf_device  = 0;
	int device_count     = 0, best_SM_arch     = 0;
	int bTCC = 0;
	cudaDeviceProp deviceProp;

	cudaGetDeviceCount( &device_count );
	// Find the best major SM Architecture GPU device that is graphics capable
	while ( current_device < device_count ) {
		cudaGetDeviceProperties( &deviceProp, current_device );

#if CUDA_VERSION >= 3020
		if (deviceProp.tccDriver) bTCC = 1;
#else
		// Assume a Tesla GPU is running in TCC if we are running CUDA 3.1
		if (deviceProp.name[0] == 'T') bTCC = 1;
#endif

		if (!bTCC) {
			if (deviceProp.major > 0 && deviceProp.major < 9999) {
				best_SM_arch = MAX(best_SM_arch, deviceProp.major);
			}
		}
		current_device++;
	}

    // Find the best CUDA capable GPU device
	current_device = 0;
	while( current_device < device_count ) {
		cudaGetDeviceProperties( &deviceProp, current_device );
		if (deviceProp.major == 9999 && deviceProp.minor == 9999) {
		    sm_per_multiproc = 1;
		} else {
			sm_per_multiproc = _ConvertSMVer2Cores(deviceProp.major, deviceProp.minor);
		}

#if CUDA_VERSION >= 3020
		if (deviceProp.tccDriver) bTCC = 1;
#else
		// Assume a Tesla GPU is running in TCC if we are running CUDA 3.1
		if (deviceProp.name[0] == 'T') bTCC = 1;
#endif

		if (!bTCC) // Is this GPU running the TCC driver?  If so we pass on this
		{
			int compute_perf  = deviceProp.multiProcessorCount * sm_per_multiproc * deviceProp.clockRate;
			if( compute_perf  > max_compute_perf ) {
				// If we find GPU with SM major > 2, search only these
				if ( best_SM_arch > 2 ) {
					// If our device==dest_SM_arch, choose this, or else pass
					if (deviceProp.major == best_SM_arch) {	
						max_compute_perf  = compute_perf;
						max_perf_device   = current_device;
					}
				} else {
					max_compute_perf  = compute_perf;
					max_perf_device   = current_device;
				}
			}
		}
		++current_device;
	}
	return max_perf_device;
}

// Give a little more for Windows : the console window often disapears before we can read the message
#ifdef _WIN32
# if 1//ndef UNICODE
#  ifdef _DEBUG // Do this only in debug mode...
	inline void VSPrintf(FILE *file, LPCSTR fmt, ...)
	{
		size_t fmt2_sz	= 2048;
		char *fmt2		= (char*)malloc(fmt2_sz);
		va_list  vlist;
		va_start(vlist, fmt);
		while((_vsnprintf(fmt2, fmt2_sz, fmt, vlist)) < 0) // means there wasn't anough room
		{
			fmt2_sz *= 2;
			if(fmt2) free(fmt2);
			fmt2 = (char*)malloc(fmt2_sz);
		}
		OutputDebugStringA(fmt2);
		fprintf(file, fmt2);
		free(fmt2);
	}
#	define FPRINTF(a) VSPrintf a
#  else //debug
#	define FPRINTF(a) fprintf a
// For other than Win32
#  endif //debug
# else //unicode
// Unicode case... let's give-up for now and keep basic printf
#	define FPRINTF(a) fprintf a
# endif //unicode
#else //win32
#	define FPRINTF(a) fprintf a
#endif //win32

// NOTE: "%s(%i) : " allows Visual Studio to directly jump to the file at the right line
// when the user double clicks on the error line in the Output pane. Like any compile error.

inline void __cudaSafeCallNoSync( cudaError err, const char *file, const int line )
{
    if( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : cudaSafeCallNoSync() Runtime API error %d : %s.\n",
                file, line, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
}

inline void __cudaSafeCall( cudaError err, const char *file, const int line )
{
    if( cudaSuccess != err) {
		FPRINTF((stderr, "%s(%i) : cudaSafeCall() Runtime API error %d: %s.\n",
                file, line, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
}

inline void __cudaSafeThreadSync( const char *file, const int line )
{
    cudaError err = cutilDeviceSynchronize();
    if ( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : cudaDeviceSynchronize() Runtime API error %d: %s.\n",
                file, line, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
}

inline void __cufftSafeCall( cufftResult err, const char *file, const int line )
{
    if( CUFFT_SUCCESS != err) {
        FPRINTF((stderr, "%s(%i) : cufftSafeCall() CUFFT error %d: ",
                file, line, (int)err));
        switch (err) {
            case CUFFT_INVALID_PLAN:   FPRINTF((stderr, "CUFFT_INVALID_PLAN\n"));
            case CUFFT_ALLOC_FAILED:   FPRINTF((stderr, "CUFFT_ALLOC_FAILED\n"));
            case CUFFT_INVALID_TYPE:   FPRINTF((stderr, "CUFFT_INVALID_TYPE\n"));
            case CUFFT_INVALID_VALUE:  FPRINTF((stderr, "CUFFT_INVALID_VALUE\n"));
            case CUFFT_INTERNAL_ERROR: FPRINTF((stderr, "CUFFT_INTERNAL_ERROR\n"));
            case CUFFT_EXEC_FAILED:    FPRINTF((stderr, "CUFFT_EXEC_FAILED\n"));
            case CUFFT_SETUP_FAILED:   FPRINTF((stderr, "CUFFT_SETUP_FAILED\n"));
            case CUFFT_INVALID_SIZE:   FPRINTF((stderr, "CUFFT_INVALID_SIZE\n"));
            case CUFFT_UNALIGNED_DATA: FPRINTF((stderr, "CUFFT_UNALIGNED_DATA\n"));
            default: FPRINTF((stderr, "CUFFT Unknown error code\n"));
        }
        exit(-1);
    }
}

inline void __cutilCheckError( CUTBoolean err, const char *file, const int line )
{
    if( CUTTrue != err) {
        FPRINTF((stderr, "%s(%i) : CUTIL CUDA error.\n",
                file, line));
        exit(-1);
    }
}

inline void __cutilGetLastError( const char *errorMessage, const char *file, const int line )
{
    cudaError_t err = cudaGetLastError();
    if( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : cutilCheckMsg() CUTIL CUDA error : %s : (%d) %s.\n",
                file, line, errorMessage, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
}

inline void __cutilGetLastErrorAndSync( const char *errorMessage, const char *file, const int line )
{
    cudaError_t err = cudaGetLastError();
    if( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : cutilCheckMsg() CUTIL CUDA error : %s : (%d) %s.\n",
                file, line, errorMessage, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }

	err = cutilDeviceSynchronize();
    if( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : cutilCheckMsg cudaDeviceSynchronize error: %s : (%d) %s.\n",
                file, line, errorMessage, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
}

inline void __cutilSafeMalloc( void *pointer, const char *file, const int line )
{
    if( !(pointer)) {
        FPRINTF((stderr, "%s(%i) : cutilSafeMalloc host malloc failure\n",
                file, line));
        exit(-1);
    }
}

#if __DEVICE_EMULATION__
    inline int cutilDeviceInit(int ARGC, char **ARGV) { }
    inline int cutilChooseCudaDevice(int ARGC, char **ARGV) { }
#else
    inline int cutilDeviceInit(int ARGC, char **ARGV)
    {
        int deviceCount;
        cutilSafeCallNoSync(cudaGetDeviceCount(&deviceCount));
        if (deviceCount == 0) {
            FPRINTF((stderr, "CUTIL CUDA error: no devices supporting CUDA.\n"));
            exit(-1);
        }
        int dev = 0;
        cutGetCmdLineArgumenti(ARGC, (const char **) ARGV, "device", &dev);
        if (dev < 0) 
            dev = 0;
        if (dev > deviceCount-1) {
			fprintf(stderr, "\n");
			fprintf(stderr, ">> %d CUDA capable GPU device(s) detected. <<\n", deviceCount);
            fprintf(stderr, ">> cutilDeviceInit (-device=%d) is not a valid GPU device. <<\n", dev);
			fprintf(stderr, "\n");
            return -dev;
        }  
        cudaDeviceProp deviceProp;
        cutilSafeCallNoSync(cudaGetDeviceProperties(&deviceProp, dev));
        if (deviceProp.major < 1) {
            FPRINTF((stderr, "cutil error: GPU device does not support CUDA.\n"));
            exit(-1);                                                  \
        }
        printf("> Using CUDA device [%d]: %s\n", dev, deviceProp.name);
        cutilSafeCall(cudaSetDevice(dev));

        return dev;
    }

    // General initialization call to pick the best CUDA Device
    inline int cutilChooseCudaDevice(int argc, char **argv)
    {
        cudaDeviceProp deviceProp;
        int devID = 0;
        // If the command-line has a device number specified, use it
        if( cutCheckCmdLineFlag(argc, (const char**)argv, "device") ) {
            devID = cutilDeviceInit(argc, argv);
            if (devID < 0) {
               printf("exiting...\n");
               cutilExit(argc, argv);
               exit(0);
            }
        } else {
            // Otherwise pick the device with highest Gflops/s
            devID = cutGetMaxGflopsDeviceId();
            cutilSafeCallNoSync( cudaSetDevice( devID ) );
            cutilSafeCallNoSync( cudaGetDeviceProperties(&deviceProp, devID) );
            printf("> Using CUDA device [%d]: %s\n", devID, deviceProp.name);
        }
        return devID;
    }
#endif


//! Check for CUDA context lost
inline void cutilCudaCheckCtxLost(const char *errorMessage, const char *file, const int line ) 
{
    cudaError_t err = cudaGetLastError();
    if( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : CUDA error: %s : (%d) %s.\n",
                 file, line, errorMessage, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
    err = cutilDeviceSynchronize();
    if( cudaSuccess != err) {
        FPRINTF((stderr, "%s(%i) : CUDA error: %s : (%d) %s.\n",
        file, line, errorMessage, (int)err, cudaGetErrorString( err ) ));
        exit(-1);
    }
}

#ifndef STRCASECMP
#ifdef _WIN32
#define STRCASECMP  _stricmp
#else
#define STRCASECMP  strcasecmp
#endif
#endif

#ifndef STRNCASECMP
#ifdef _WIN32
#define STRNCASECMP _strnicmp
#else
#define STRNCASECMP strncasecmp
#endif
#endif

inline void __cutilQAFinish(int argc, char **argv, bool bStatus)
{
    const char *sStatus[] = { "FAILED", "PASSED", "WAIVED", NULL };

    bool bFlag = false;
    for (int i=1; i < argc; i++) {
        if (!STRCASECMP(argv[i], "-qatest") || !STRCASECMP(argv[i], "-noprompt")) {
            bFlag |= true;
        }
    }

    if (bFlag) {
        printf("&&&& %s %s", sStatus[bStatus], argv[0]);
        for (int i=1; i < argc; i++) printf(" %s", argv[i]);
    } else {
        printf("[%s] test result\n%s\n", argv[0], sStatus[bStatus]);
    }
}

// General check for CUDA GPU SM Capabilities
inline bool cutilCudaCapabilities(int major_version, int minor_version, int argc, char **argv)
{
    cudaDeviceProp deviceProp;
    deviceProp.major = 0;
    deviceProp.minor = 0;
    int dev;

#ifdef __DEVICE_EMULATION__
    printf("> Compute Device Emulation Mode \n");
#endif

    cutilSafeCall( cudaGetDevice(&dev) );
    cutilSafeCall( cudaGetDeviceProperties(&deviceProp, dev));

    if((deviceProp.major > major_version) ||
	   (deviceProp.major == major_version && deviceProp.minor >= minor_version))
    {
        printf("> Device %d: <%16s >, Compute SM %d.%d detected\n", dev, deviceProp.name, deviceProp.major, deviceProp.minor);
        return true;
    }
    else
    {
        printf("There is no device supporting CUDA compute capability %d.%d.\n", major_version, minor_version);
//        __cutilQAFinish(argc, argv, true);
        return false;
    }
}

#endif // _CUTIL_INLINE_FUNCTIONS_RUNTIME_H_







nvparticles-public-016a08f98fd3/base/third/include/cutil_math.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

/*
    This file implements common mathematical operations on vector types
    (float3, float4 etc.) since these are not provided as standard by CUDA.

    The syntax is modelled on the Cg standard library.

    This is part of the CUTIL library and is not supported by NVIDIA.

    Thanks to Linh Hah for additions and fixes.
*/

#ifndef CUTIL_MATH_H
#define CUTIL_MATH_H

#include "cuda_runtime.h"

typedef unsigned int uint;
typedef unsigned short ushort;

#ifndef __CUDACC__
#include <math.h>

////////////////////////////////////////////////////////////////////////////////
// host implementations of CUDA functions
////////////////////////////////////////////////////////////////////////////////

inline float fminf(float a, float b)
{
  return a < b ? a : b;
}

inline float fmaxf(float a, float b)
{
  return a > b ? a : b;
}

inline int max(int a, int b)
{
  return a > b ? a : b;
}

inline int min(int a, int b)
{
  return a < b ? a : b;
}

inline float rsqrtf(float x)
{
    return 1.0f / sqrtf(x);
}
#endif

////////////////////////////////////////////////////////////////////////////////
// constructors
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 make_float2(float s)
{
    return make_float2(s, s);
}
inline __host__ __device__ float2 make_float2(float3 a)
{
    return make_float2(a.x, a.y);
}
inline __host__ __device__ float2 make_float2(int2 a)
{
    return make_float2(float(a.x), float(a.y));
}
inline __host__ __device__ float2 make_float2(uint2 a)
{
    return make_float2(float(a.x), float(a.y));
}

inline __host__ __device__ int2 make_int2(int s)
{
    return make_int2(s, s);
}
inline __host__ __device__ int2 make_int2(int3 a)
{
    return make_int2(a.x, a.y);
}
inline __host__ __device__ int2 make_int2(uint2 a)
{
    return make_int2(int(a.x), int(a.y));
}
inline __host__ __device__ int2 make_int2(float2 a)
{
    return make_int2(int(a.x), int(a.y));
}

inline __host__ __device__ uint2 make_uint2(uint s)
{
    return make_uint2(s, s);
}
inline __host__ __device__ uint2 make_uint2(uint3 a)
{
    return make_uint2(a.x, a.y);
}
inline __host__ __device__ uint2 make_uint2(int2 a)
{
    return make_uint2(uint(a.x), uint(a.y));
}

inline __host__ __device__ float3 make_float3(float s)
{
    return make_float3(s, s, s);
}
inline __host__ __device__ float3 make_float3(float2 a)
{
    return make_float3(a.x, a.y, 0.0f);
}
inline __host__ __device__ float3 make_float3(float2 a, float s)
{
    return make_float3(a.x, a.y, s);
}
inline __host__ __device__ float3 make_float3(float4 a)
{
    return make_float3(a.x, a.y, a.z);
}
inline __host__ __device__ float3 make_float3(int3 a)
{
    return make_float3(float(a.x), float(a.y), float(a.z));
}
inline __host__ __device__ float3 make_float3(uint3 a)
{
    return make_float3(float(a.x), float(a.y), float(a.z));
}

inline __host__ __device__ int3 make_int3(int s)
{
    return make_int3(s, s, s);
}
inline __host__ __device__ int3 make_int3(int2 a)
{
    return make_int3(a.x, a.y, 0);
}
inline __host__ __device__ int3 make_int3(int2 a, int s)
{
    return make_int3(a.x, a.y, s);
}
inline __host__ __device__ int3 make_int3(uint3 a)
{
    return make_int3(int(a.x), int(a.y), int(a.z));
}
inline __host__ __device__ int3 make_int3(float3 a)
{
    return make_int3(int(a.x), int(a.y), int(a.z));
}

inline __host__ __device__ uint3 make_uint3(uint s)
{
    return make_uint3(s, s, s);
}
inline __host__ __device__ uint3 make_uint3(uint2 a)
{
    return make_uint3(a.x, a.y, 0);
}
inline __host__ __device__ uint3 make_uint3(uint2 a, uint s)
{
    return make_uint3(a.x, a.y, s);
}
inline __host__ __device__ uint3 make_uint3(uint4 a)
{
    return make_uint3(a.x, a.y, a.z);
}
inline __host__ __device__ uint3 make_uint3(int3 a)
{
    return make_uint3(uint(a.x), uint(a.y), uint(a.z));
}

inline __host__ __device__ float4 make_float4(float s)
{
    return make_float4(s, s, s, s);
}
inline __host__ __device__ float4 make_float4(float3 a)
{
    return make_float4(a.x, a.y, a.z, 0.0f);
}
inline __host__ __device__ float4 make_float4(float3 a, float w)
{
    return make_float4(a.x, a.y, a.z, w);
}
inline __host__ __device__ float4 make_float4(int4 a)
{
    return make_float4(float(a.x), float(a.y), float(a.z), float(a.w));
}
inline __host__ __device__ float4 make_float4(uint4 a)
{
    return make_float4(float(a.x), float(a.y), float(a.z), float(a.w));
}

inline __host__ __device__ int4 make_int4(int s)
{
    return make_int4(s, s, s, s);
}
inline __host__ __device__ int4 make_int4(int3 a)
{
    return make_int4(a.x, a.y, a.z, 0);
}
inline __host__ __device__ int4 make_int4(int3 a, int w)
{
    return make_int4(a.x, a.y, a.z, w);
}
inline __host__ __device__ int4 make_int4(uint4 a)
{
    return make_int4(int(a.x), int(a.y), int(a.z), int(a.w));
}
inline __host__ __device__ int4 make_int4(float4 a)
{
    return make_int4(int(a.x), int(a.y), int(a.z), int(a.w));
}


inline __host__ __device__ uint4 make_uint4(uint s)
{
    return make_uint4(s, s, s, s);
}
inline __host__ __device__ uint4 make_uint4(uint3 a)
{
    return make_uint4(a.x, a.y, a.z, 0);
}
inline __host__ __device__ uint4 make_uint4(uint3 a, uint w)
{
    return make_uint4(a.x, a.y, a.z, w);
}
inline __host__ __device__ uint4 make_uint4(int4 a)
{
    return make_uint4(uint(a.x), uint(a.y), uint(a.z), uint(a.w));
}

////////////////////////////////////////////////////////////////////////////////
// negate
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 operator-(float2 &a)
{
    return make_float2(-a.x, -a.y);
}
inline __host__ __device__ int2 operator-(int2 &a)
{
    return make_int2(-a.x, -a.y);
}
inline __host__ __device__ float3 operator-(float3 &a)
{
    return make_float3(-a.x, -a.y, -a.z);
}
inline __host__ __device__ int3 operator-(int3 &a)
{
    return make_int3(-a.x, -a.y, -a.z);
}
inline __host__ __device__ float4 operator-(float4 &a)
{
    return make_float4(-a.x, -a.y, -a.z, -a.w);
}
inline __host__ __device__ int4 operator-(int4 &a)
{
    return make_int4(-a.x, -a.y, -a.z, -a.w);
}

////////////////////////////////////////////////////////////////////////////////
// addition
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 operator+(float2 a, float2 b)
{
    return make_float2(a.x + b.x, a.y + b.y);
}
inline __host__ __device__ void operator+=(float2 &a, float2 b)
{
    a.x += b.x; a.y += b.y;
}
inline __host__ __device__ float2 operator+(float2 a, float b)
{
    return make_float2(a.x + b, a.y + b);
}
inline __host__ __device__ float2 operator+(float b, float2 a)
{
    return make_float2(a.x + b, a.y + b);
}
inline __host__ __device__ void operator+=(float2 &a, float b)
{
    a.x += b; a.y += b;
}

inline __host__ __device__ int2 operator+(int2 a, int2 b)
{
    return make_int2(a.x + b.x, a.y + b.y);
}
inline __host__ __device__ void operator+=(int2 &a, int2 b)
{
    a.x += b.x; a.y += b.y;
}
inline __host__ __device__ int2 operator+(int2 a, int b)
{
    return make_int2(a.x + b, a.y + b);
}
inline __host__ __device__ int2 operator+(int b, int2 a)
{
    return make_int2(a.x + b, a.y + b);
}
inline __host__ __device__ void operator+=(int2 &a, int b)
{
    a.x += b; a.y += b;
}

inline __host__ __device__ uint2 operator+(uint2 a, uint2 b)
{
    return make_uint2(a.x + b.x, a.y + b.y);
}
inline __host__ __device__ void operator+=(uint2 &a, uint2 b)
{
    a.x += b.x; a.y += b.y;
}
inline __host__ __device__ uint2 operator+(uint2 a, uint b)
{
    return make_uint2(a.x + b, a.y + b);
}
inline __host__ __device__ uint2 operator+(uint b, uint2 a)
{
    return make_uint2(a.x + b, a.y + b);
}
inline __host__ __device__ void operator+=(uint2 &a, uint b)
{
    a.x += b; a.y += b;
}


inline __host__ __device__ float3 operator+(float3 a, float3 b)
{
    return make_float3(a.x + b.x, a.y + b.y, a.z + b.z);
}
inline __host__ __device__ void operator+=(float3 &a, float3 b)
{
    a.x += b.x; a.y += b.y; a.z += b.z;
}
inline __host__ __device__ float3 operator+(float3 a, float b)
{
    return make_float3(a.x + b, a.y + b, a.z + b);
}
inline __host__ __device__ void operator+=(float3 &a, float b)
{
    a.x += b; a.y += b; a.z += b;
}

inline __host__ __device__ int3 operator+(int3 a, int3 b)
{
    return make_int3(a.x + b.x, a.y + b.y, a.z + b.z);
}
inline __host__ __device__ void operator+=(int3 &a, int3 b)
{
    a.x += b.x; a.y += b.y; a.z += b.z;
}
inline __host__ __device__ int3 operator+(int3 a, int b)
{
    return make_int3(a.x + b, a.y + b, a.z + b);
}
inline __host__ __device__ void operator+=(int3 &a, int b)
{
    a.x += b; a.y += b; a.z += b;
}

inline __host__ __device__ uint3 operator+(uint3 a, uint3 b)
{
    return make_uint3(a.x + b.x, a.y + b.y, a.z + b.z);
}
inline __host__ __device__ void operator+=(uint3 &a, uint3 b)
{
    a.x += b.x; a.y += b.y; a.z += b.z;
}
inline __host__ __device__ uint3 operator+(uint3 a, uint b)
{
    return make_uint3(a.x + b, a.y + b, a.z + b);
}
inline __host__ __device__ void operator+=(uint3 &a, uint b)
{
    a.x += b; a.y += b; a.z += b;
}

inline __host__ __device__ int3 operator+(int b, int3 a)
{
    return make_int3(a.x + b, a.y + b, a.z + b);
}
inline __host__ __device__ uint3 operator+(uint b, uint3 a)
{
    return make_uint3(a.x + b, a.y + b, a.z + b);
}
inline __host__ __device__ float3 operator+(float b, float3 a)
{
    return make_float3(a.x + b, a.y + b, a.z + b);
}

inline __host__ __device__ float4 operator+(float4 a, float4 b)
{
    return make_float4(a.x + b.x, a.y + b.y, a.z + b.z,  a.w + b.w);
}
inline __host__ __device__ void operator+=(float4 &a, float4 b)
{
    a.x += b.x; a.y += b.y; a.z += b.z; a.w += b.w;
}
inline __host__ __device__ float4 operator+(float4 a, float b)
{
    return make_float4(a.x + b, a.y + b, a.z + b, a.w + b);
}
inline __host__ __device__ float4 operator+(float b, float4 a)
{
    return make_float4(a.x + b, a.y + b, a.z + b, a.w + b);
}
inline __host__ __device__ void operator+=(float4 &a, float b)
{
    a.x += b; a.y += b; a.z += b; a.w += b;
}

inline __host__ __device__ int4 operator+(int4 a, int4 b)
{
    return make_int4(a.x + b.x, a.y + b.y, a.z + b.z,  a.w + b.w);
}
inline __host__ __device__ void operator+=(int4 &a, int4 b)
{
    a.x += b.x; a.y += b.y; a.z += b.z; a.w += b.w;
}
inline __host__ __device__ int4 operator+(int4 a, int b)
{
    return make_int4(a.x + b, a.y + b, a.z + b,  a.w + b);
}
inline __host__ __device__ int4 operator+(int b, int4 a)
{
    return make_int4(a.x + b, a.y + b, a.z + b,  a.w + b);
}
inline __host__ __device__ void operator+=(int4 &a, int b)
{
    a.x += b; a.y += b; a.z += b; a.w += b;
}

inline __host__ __device__ uint4 operator+(uint4 a, uint4 b)
{
    return make_uint4(a.x + b.x, a.y + b.y, a.z + b.z,  a.w + b.w);
}
inline __host__ __device__ void operator+=(uint4 &a, uint4 b)
{
    a.x += b.x; a.y += b.y; a.z += b.z; a.w += b.w;
}
inline __host__ __device__ uint4 operator+(uint4 a, uint b)
{
    return make_uint4(a.x + b, a.y + b, a.z + b,  a.w + b);
}
inline __host__ __device__ uint4 operator+(uint b, uint4 a)
{
    return make_uint4(a.x + b, a.y + b, a.z + b,  a.w + b);
}
inline __host__ __device__ void operator+=(uint4 &a, uint b)
{
    a.x += b; a.y += b; a.z += b; a.w += b;
}

////////////////////////////////////////////////////////////////////////////////
// subtract
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 operator-(float2 a, float2 b)
{
    return make_float2(a.x - b.x, a.y - b.y);
}
inline __host__ __device__ void operator-=(float2 &a, float2 b)
{
    a.x -= b.x; a.y -= b.y;
}
inline __host__ __device__ float2 operator-(float2 a, float b)
{
    return make_float2(a.x - b, a.y - b);
}
inline __host__ __device__ float2 operator-(float b, float2 a)
{
    return make_float2(b - a.x, b - a.y);
}
inline __host__ __device__ void operator-=(float2 &a, float b)
{
    a.x -= b; a.y -= b;
}

inline __host__ __device__ int2 operator-(int2 a, int2 b)
{
    return make_int2(a.x - b.x, a.y - b.y);
}
inline __host__ __device__ void operator-=(int2 &a, int2 b)
{
    a.x -= b.x; a.y -= b.y;
}
inline __host__ __device__ int2 operator-(int2 a, int b)
{
    return make_int2(a.x - b, a.y - b);
}
inline __host__ __device__ int2 operator-(int b, int2 a)
{
    return make_int2(b - a.x, b - a.y);
}
inline __host__ __device__ void operator-=(int2 &a, int b)
{
    a.x -= b; a.y -= b;
}

inline __host__ __device__ uint2 operator-(uint2 a, uint2 b)
{
    return make_uint2(a.x - b.x, a.y - b.y);
}
inline __host__ __device__ void operator-=(uint2 &a, uint2 b)
{
    a.x -= b.x; a.y -= b.y;
}
inline __host__ __device__ uint2 operator-(uint2 a, uint b)
{
    return make_uint2(a.x - b, a.y - b);
}
inline __host__ __device__ uint2 operator-(uint b, uint2 a)
{
    return make_uint2(b - a.x, b - a.y);
}
inline __host__ __device__ void operator-=(uint2 &a, uint b)
{
    a.x -= b; a.y -= b;
}

inline __host__ __device__ float3 operator-(float3 a, float3 b)
{
    return make_float3(a.x - b.x, a.y - b.y, a.z - b.z);
}
inline __host__ __device__ void operator-=(float3 &a, float3 b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z;
}
inline __host__ __device__ float3 operator-(float3 a, float b)
{
    return make_float3(a.x - b, a.y - b, a.z - b);
}
inline __host__ __device__ float3 operator-(float b, float3 a)
{
    return make_float3(b - a.x, b - a.y, b - a.z);
}
inline __host__ __device__ void operator-=(float3 &a, float b)
{
    a.x -= b; a.y -= b; a.z -= b;
}

inline __host__ __device__ int3 operator-(int3 a, int3 b)
{
    return make_int3(a.x - b.x, a.y - b.y, a.z - b.z);
}
inline __host__ __device__ void operator-=(int3 &a, int3 b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z;
}
inline __host__ __device__ int3 operator-(int3 a, int b)
{
    return make_int3(a.x - b, a.y - b, a.z - b);
}
inline __host__ __device__ int3 operator-(int b, int3 a)
{
    return make_int3(b - a.x, b - a.y, b - a.z);
}
inline __host__ __device__ void operator-=(int3 &a, int b)
{
    a.x -= b; a.y -= b; a.z -= b;
}

inline __host__ __device__ uint3 operator-(uint3 a, uint3 b)
{
    return make_uint3(a.x - b.x, a.y - b.y, a.z - b.z);
}
inline __host__ __device__ void operator-=(uint3 &a, uint3 b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z;
}
inline __host__ __device__ uint3 operator-(uint3 a, uint b)
{
    return make_uint3(a.x - b, a.y - b, a.z - b);
}
inline __host__ __device__ uint3 operator-(uint b, uint3 a)
{
    return make_uint3(b - a.x, b - a.y, b - a.z);
}
inline __host__ __device__ void operator-=(uint3 &a, uint b)
{
    a.x -= b; a.y -= b; a.z -= b;
}

inline __host__ __device__ float4 operator-(float4 a, float4 b)
{
    return make_float4(a.x - b.x, a.y - b.y, a.z - b.z,  a.w - b.w);
}
inline __host__ __device__ void operator-=(float4 &a, float4 b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z; a.w -= b.w;
}
inline __host__ __device__ float4 operator-(float4 a, float b)
{
    return make_float4(a.x - b, a.y - b, a.z - b,  a.w - b);
}
inline __host__ __device__ void operator-=(float4 &a, float b)
{
    a.x -= b; a.y -= b; a.z -= b; a.w -= b;
}

inline __host__ __device__ int4 operator-(int4 a, int4 b)
{
    return make_int4(a.x - b.x, a.y - b.y, a.z - b.z,  a.w - b.w);
}
inline __host__ __device__ void operator-=(int4 &a, int4 b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z; a.w -= b.w;
}
inline __host__ __device__ int4 operator-(int4 a, int b)
{
    return make_int4(a.x - b, a.y - b, a.z - b,  a.w - b);
}
inline __host__ __device__ int4 operator-(int b, int4 a)
{
    return make_int4(b - a.x, b - a.y, b - a.z, b - a.w);
}
inline __host__ __device__ void operator-=(int4 &a, int b)
{
    a.x -= b; a.y -= b; a.z -= b; a.w -= b;
}

inline __host__ __device__ uint4 operator-(uint4 a, uint4 b)
{
    return make_uint4(a.x - b.x, a.y - b.y, a.z - b.z,  a.w - b.w);
}
inline __host__ __device__ void operator-=(uint4 &a, uint4 b)
{
    a.x -= b.x; a.y -= b.y; a.z -= b.z; a.w -= b.w;
}
inline __host__ __device__ uint4 operator-(uint4 a, uint b)
{
    return make_uint4(a.x - b, a.y - b, a.z - b,  a.w - b);
}
inline __host__ __device__ uint4 operator-(uint b, uint4 a)
{
    return make_uint4(b - a.x, b - a.y, b - a.z, b - a.w);
}
inline __host__ __device__ void operator-=(uint4 &a, uint b)
{
    a.x -= b; a.y -= b; a.z -= b; a.w -= b;
}

////////////////////////////////////////////////////////////////////////////////
// multiply
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 operator*(float2 a, float2 b)
{
    return make_float2(a.x * b.x, a.y * b.y);
}
inline __host__ __device__ void operator*=(float2 &a, float2 b)
{
    a.x *= b.x; a.y *= b.y;
}
inline __host__ __device__ float2 operator*(float2 a, float b)
{
    return make_float2(a.x * b, a.y * b);
}
inline __host__ __device__ float2 operator*(float b, float2 a)
{
    return make_float2(b * a.x, b * a.y);
}
inline __host__ __device__ void operator*=(float2 &a, float b)
{
    a.x *= b; a.y *= b;
}

inline __host__ __device__ int2 operator*(int2 a, int2 b)
{
    return make_int2(a.x * b.x, a.y * b.y);
}
inline __host__ __device__ void operator*=(int2 &a, int2 b)
{
    a.x *= b.x; a.y *= b.y;
}
inline __host__ __device__ int2 operator*(int2 a, int b)
{
    return make_int2(a.x * b, a.y * b);
}
inline __host__ __device__ int2 operator*(int b, int2 a)
{
    return make_int2(b * a.x, b * a.y);
}
inline __host__ __device__ void operator*=(int2 &a, int b)
{
    a.x *= b; a.y *= b;
}

inline __host__ __device__ uint2 operator*(uint2 a, uint2 b)
{
    return make_uint2(a.x * b.x, a.y * b.y);
}
inline __host__ __device__ void operator*=(uint2 &a, uint2 b)
{
    a.x *= b.x; a.y *= b.y;
}
inline __host__ __device__ uint2 operator*(uint2 a, uint b)
{
    return make_uint2(a.x * b, a.y * b);
}
inline __host__ __device__ uint2 operator*(uint b, uint2 a)
{
    return make_uint2(b * a.x, b * a.y);
}
inline __host__ __device__ void operator*=(uint2 &a, uint b)
{
    a.x *= b; a.y *= b;
}

inline __host__ __device__ float3 operator*(float3 a, float3 b)
{
    return make_float3(a.x * b.x, a.y * b.y, a.z * b.z);
}
inline __host__ __device__ void operator*=(float3 &a, float3 b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z;
}
inline __host__ __device__ float3 operator*(float3 a, float b)
{
    return make_float3(a.x * b, a.y * b, a.z * b);
}
inline __host__ __device__ float3 operator*(float b, float3 a)
{
    return make_float3(b * a.x, b * a.y, b * a.z);
}
inline __host__ __device__ void operator*=(float3 &a, float b)
{
    a.x *= b; a.y *= b; a.z *= b;
}

inline __host__ __device__ int3 operator*(int3 a, int3 b)
{
    return make_int3(a.x * b.x, a.y * b.y, a.z * b.z);
}
inline __host__ __device__ void operator*=(int3 &a, int3 b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z;
}
inline __host__ __device__ int3 operator*(int3 a, int b)
{
    return make_int3(a.x * b, a.y * b, a.z * b);
}
inline __host__ __device__ int3 operator*(int b, int3 a)
{
    return make_int3(b * a.x, b * a.y, b * a.z);
}
inline __host__ __device__ void operator*=(int3 &a, int b)
{
    a.x *= b; a.y *= b; a.z *= b;
}

inline __host__ __device__ uint3 operator*(uint3 a, uint3 b)
{
    return make_uint3(a.x * b.x, a.y * b.y, a.z * b.z);
}
inline __host__ __device__ void operator*=(uint3 &a, uint3 b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z;
}
inline __host__ __device__ uint3 operator*(uint3 a, uint b)
{
    return make_uint3(a.x * b, a.y * b, a.z * b);
}
inline __host__ __device__ uint3 operator*(uint b, uint3 a)
{
    return make_uint3(b * a.x, b * a.y, b * a.z);
}
inline __host__ __device__ void operator*=(uint3 &a, uint b)
{
    a.x *= b; a.y *= b; a.z *= b;
}

inline __host__ __device__ float4 operator*(float4 a, float4 b)
{
    return make_float4(a.x * b.x, a.y * b.y, a.z * b.z,  a.w * b.w);
}
inline __host__ __device__ void operator*=(float4 &a, float4 b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z; a.w *= b.w;
}
inline __host__ __device__ float4 operator*(float4 a, float b)
{
    return make_float4(a.x * b, a.y * b, a.z * b,  a.w * b);
}
inline __host__ __device__ float4 operator*(float b, float4 a)
{
    return make_float4(b * a.x, b * a.y, b * a.z, b * a.w);
}
inline __host__ __device__ void operator*=(float4 &a, float b)
{
    a.x *= b; a.y *= b; a.z *= b; a.w *= b;
}

inline __host__ __device__ int4 operator*(int4 a, int4 b)
{
    return make_int4(a.x * b.x, a.y * b.y, a.z * b.z,  a.w * b.w);
}
inline __host__ __device__ void operator*=(int4 &a, int4 b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z; a.w *= b.w;
}
inline __host__ __device__ int4 operator*(int4 a, int b)
{
    return make_int4(a.x * b, a.y * b, a.z * b,  a.w * b);
}
inline __host__ __device__ int4 operator*(int b, int4 a)
{
    return make_int4(b * a.x, b * a.y, b * a.z, b * a.w);
}
inline __host__ __device__ void operator*=(int4 &a, int b)
{
    a.x *= b; a.y *= b; a.z *= b; a.w *= b;
}

inline __host__ __device__ uint4 operator*(uint4 a, uint4 b)
{
    return make_uint4(a.x * b.x, a.y * b.y, a.z * b.z,  a.w * b.w);
}
inline __host__ __device__ void operator*=(uint4 &a, uint4 b)
{
    a.x *= b.x; a.y *= b.y; a.z *= b.z; a.w *= b.w;
}
inline __host__ __device__ uint4 operator*(uint4 a, uint b)
{
    return make_uint4(a.x * b, a.y * b, a.z * b,  a.w * b);
}
inline __host__ __device__ uint4 operator*(uint b, uint4 a)
{
    return make_uint4(b * a.x, b * a.y, b * a.z, b * a.w);
}
inline __host__ __device__ void operator*=(uint4 &a, uint b)
{
    a.x *= b; a.y *= b; a.z *= b; a.w *= b;
}

////////////////////////////////////////////////////////////////////////////////
// divide
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 operator/(float2 a, float2 b)
{
    return make_float2(a.x / b.x, a.y / b.y);
}
inline __host__ __device__ void operator/=(float2 &a, float2 b)
{
    a.x /= b.x; a.y /= b.y;
}
inline __host__ __device__ float2 operator/(float2 a, float b)
{
    return make_float2(a.x / b, a.y / b);
}
inline __host__ __device__ void operator/=(float2 &a, float b)
{
    a.x /= b; a.y /= b;
}
inline __host__ __device__ float2 operator/(float b, float2 a)
{
    return make_float2(b / a.x, b / a.y);
}

inline __host__ __device__ float3 operator/(float3 a, float3 b)
{
    return make_float3(a.x / b.x, a.y / b.y, a.z / b.z);
}
inline __host__ __device__ void operator/=(float3 &a, float3 b)
{
    a.x /= b.x; a.y /= b.y; a.z /= b.z;
}
inline __host__ __device__ float3 operator/(float3 a, float b)
{
    return make_float3(a.x / b, a.y / b, a.z / b);
}
inline __host__ __device__ void operator/=(float3 &a, float b)
{
    a.x /= b; a.y /= b; a.z /= b;
}
inline __host__ __device__ float3 operator/(float b, float3 a)
{
    return make_float3(b / a.x, b / a.y, b / a.z);
}

inline __host__ __device__ float4 operator/(float4 a, float4 b)
{
    return make_float4(a.x / b.x, a.y / b.y, a.z / b.z,  a.w / b.w);
}
inline __host__ __device__ void operator/=(float4 &a, float4 b)
{
    a.x /= b.x; a.y /= b.y; a.z /= b.z; a.w /= b.w;
}
inline __host__ __device__ float4 operator/(float4 a, float b)
{
    return make_float4(a.x / b, a.y / b, a.z / b,  a.w / b);
}
inline __host__ __device__ void operator/=(float4 &a, float b)
{
    a.x /= b; a.y /= b; a.z /= b; a.w /= b;
}
inline __host__ __device__ float4 operator/(float b, float4 a){
    return make_float4(b / a.x, b / a.y, b / a.z, b / a.w);
}

////////////////////////////////////////////////////////////////////////////////
// min
////////////////////////////////////////////////////////////////////////////////

inline  __host__ __device__ float2 fminf(float2 a, float2 b)
{
	return make_float2(fminf(a.x,b.x), fminf(a.y,b.y));
}
inline __host__ __device__ float3 fminf(float3 a, float3 b)
{
	return make_float3(fminf(a.x,b.x), fminf(a.y,b.y), fminf(a.z,b.z));
}
inline  __host__ __device__ float4 fminf(float4 a, float4 b)
{
	return make_float4(fminf(a.x,b.x), fminf(a.y,b.y), fminf(a.z,b.z), fminf(a.w,b.w));
}

inline __host__ __device__ int2 min(int2 a, int2 b)
{
    return make_int2(min(a.x,b.x), min(a.y,b.y));
}
inline __host__ __device__ int3 min(int3 a, int3 b)
{
    return make_int3(min(a.x,b.x), min(a.y,b.y), min(a.z,b.z));
}
inline __host__ __device__ int4 min(int4 a, int4 b)
{
    return make_int4(min(a.x,b.x), min(a.y,b.y), min(a.z,b.z), min(a.w,b.w));
}

inline __host__ __device__ uint2 min(uint2 a, uint2 b)
{
    return make_uint2(min(a.x,b.x), min(a.y,b.y));
}
inline __host__ __device__ uint3 min(uint3 a, uint3 b)
{
    return make_uint3(min(a.x,b.x), min(a.y,b.y), min(a.z,b.z));
}
inline __host__ __device__ uint4 min(uint4 a, uint4 b)
{
    return make_uint4(min(a.x,b.x), min(a.y,b.y), min(a.z,b.z), min(a.w,b.w));
}

////////////////////////////////////////////////////////////////////////////////
// max
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 fmaxf(float2 a, float2 b)
{
	return make_float2(fmaxf(a.x,b.x), fmaxf(a.y,b.y));
}
inline __host__ __device__ float3 fmaxf(float3 a, float3 b)
{
	return make_float3(fmaxf(a.x,b.x), fmaxf(a.y,b.y), fmaxf(a.z,b.z));
}
inline __host__ __device__ float4 fmaxf(float4 a, float4 b)
{
	return make_float4(fmaxf(a.x,b.x), fmaxf(a.y,b.y), fmaxf(a.z,b.z), fmaxf(a.w,b.w));
}

inline __host__ __device__ int2 max(int2 a, int2 b)
{
    return make_int2(max(a.x,b.x), max(a.y,b.y));
}
inline __host__ __device__ int3 max(int3 a, int3 b)
{
    return make_int3(max(a.x,b.x), max(a.y,b.y), max(a.z,b.z));
}
inline __host__ __device__ int4 max(int4 a, int4 b)
{
    return make_int4(max(a.x,b.x), max(a.y,b.y), max(a.z,b.z), max(a.w,b.w));
}

inline __host__ __device__ uint2 max(uint2 a, uint2 b)
{
    return make_uint2(max(a.x,b.x), max(a.y,b.y));
}
inline __host__ __device__ uint3 max(uint3 a, uint3 b)
{
    return make_uint3(max(a.x,b.x), max(a.y,b.y), max(a.z,b.z));
}
inline __host__ __device__ uint4 max(uint4 a, uint4 b)
{
    return make_uint4(max(a.x,b.x), max(a.y,b.y), max(a.z,b.z), max(a.w,b.w));
}

////////////////////////////////////////////////////////////////////////////////
// lerp
// - linear interpolation between a and b, based on value t in [0, 1] range
////////////////////////////////////////////////////////////////////////////////

inline __device__ __host__ float lerp(float a, float b, float t)
{
    return a + t*(b-a);
}
inline __device__ __host__ float2 lerp(float2 a, float2 b, float t)
{
    return a + t*(b-a);
}
inline __device__ __host__ float3 lerp(float3 a, float3 b, float t)
{
    return a + t*(b-a);
}
inline __device__ __host__ float4 lerp(float4 a, float4 b, float t)
{
    return a + t*(b-a);
}

////////////////////////////////////////////////////////////////////////////////
// clamp
// - clamp the value v to be in the range [a, b]
////////////////////////////////////////////////////////////////////////////////

inline __device__ __host__ float clamp(float f, float a, float b)
{
    return fmaxf(a, fminf(f, b));
}
inline __device__ __host__ int clamp(int f, int a, int b)
{
    return max(a, min(f, b));
}
inline __device__ __host__ uint clamp(uint f, uint a, uint b)
{
    return max(a, min(f, b));
}

inline __device__ __host__ float2 clamp(float2 v, float a, float b)
{
    return make_float2(clamp(v.x, a, b), clamp(v.y, a, b));
}
inline __device__ __host__ float2 clamp(float2 v, float2 a, float2 b)
{
    return make_float2(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y));
}
inline __device__ __host__ float3 clamp(float3 v, float a, float b)
{
    return make_float3(clamp(v.x, a, b), clamp(v.y, a, b), clamp(v.z, a, b));
}
inline __device__ __host__ float3 clamp(float3 v, float3 a, float3 b)
{
    return make_float3(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y), clamp(v.z, a.z, b.z));
}
inline __device__ __host__ float4 clamp(float4 v, float a, float b)
{
    return make_float4(clamp(v.x, a, b), clamp(v.y, a, b), clamp(v.z, a, b), clamp(v.w, a, b));
}
inline __device__ __host__ float4 clamp(float4 v, float4 a, float4 b)
{
    return make_float4(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y), clamp(v.z, a.z, b.z), clamp(v.w, a.w, b.w));
}

inline __device__ __host__ int2 clamp(int2 v, int a, int b)
{
    return make_int2(clamp(v.x, a, b), clamp(v.y, a, b));
}
inline __device__ __host__ int2 clamp(int2 v, int2 a, int2 b)
{
    return make_int2(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y));
}
inline __device__ __host__ int3 clamp(int3 v, int a, int b)
{
    return make_int3(clamp(v.x, a, b), clamp(v.y, a, b), clamp(v.z, a, b));
}
inline __device__ __host__ int3 clamp(int3 v, int3 a, int3 b)
{
    return make_int3(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y), clamp(v.z, a.z, b.z));
}
inline __device__ __host__ int4 clamp(int4 v, int a, int b)
{
    return make_int4(clamp(v.x, a, b), clamp(v.y, a, b), clamp(v.z, a, b), clamp(v.w, a, b));
}
inline __device__ __host__ int4 clamp(int4 v, int4 a, int4 b)
{
    return make_int4(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y), clamp(v.z, a.z, b.z), clamp(v.w, a.w, b.w));
}

inline __device__ __host__ uint2 clamp(uint2 v, uint a, uint b)
{
    return make_uint2(clamp(v.x, a, b), clamp(v.y, a, b));
}
inline __device__ __host__ uint2 clamp(uint2 v, uint2 a, uint2 b)
{
    return make_uint2(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y));
}
inline __device__ __host__ uint3 clamp(uint3 v, uint a, uint b)
{
    return make_uint3(clamp(v.x, a, b), clamp(v.y, a, b), clamp(v.z, a, b));
}
inline __device__ __host__ uint3 clamp(uint3 v, uint3 a, uint3 b)
{
    return make_uint3(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y), clamp(v.z, a.z, b.z));
}
inline __device__ __host__ uint4 clamp(uint4 v, uint a, uint b)
{
    return make_uint4(clamp(v.x, a, b), clamp(v.y, a, b), clamp(v.z, a, b), clamp(v.w, a, b));
}
inline __device__ __host__ uint4 clamp(uint4 v, uint4 a, uint4 b)
{
    return make_uint4(clamp(v.x, a.x, b.x), clamp(v.y, a.y, b.y), clamp(v.z, a.z, b.z), clamp(v.w, a.w, b.w));
}

////////////////////////////////////////////////////////////////////////////////
// dot product
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float dot(float2 a, float2 b)
{ 
    return a.x * b.x + a.y * b.y;
}
inline __host__ __device__ float dot(float3 a, float3 b)
{ 
    return a.x * b.x + a.y * b.y + a.z * b.z;
}
inline __host__ __device__ float dot(float4 a, float4 b)
{ 
    return a.x * b.x + a.y * b.y + a.z * b.z + a.w * b.w;
}

inline __host__ __device__ int dot(int2 a, int2 b)
{ 
    return a.x * b.x + a.y * b.y;
}
inline __host__ __device__ int dot(int3 a, int3 b)
{ 
    return a.x * b.x + a.y * b.y + a.z * b.z;
}
inline __host__ __device__ int dot(int4 a, int4 b)
{ 
    return a.x * b.x + a.y * b.y + a.z * b.z + a.w * b.w;
}

inline __host__ __device__ uint dot(uint2 a, uint2 b)
{ 
    return a.x * b.x + a.y * b.y;
}
inline __host__ __device__ uint dot(uint3 a, uint3 b)
{ 
    return a.x * b.x + a.y * b.y + a.z * b.z;
}
inline __host__ __device__ uint dot(uint4 a, uint4 b)
{ 
    return a.x * b.x + a.y * b.y + a.z * b.z + a.w * b.w;
}

////////////////////////////////////////////////////////////////////////////////
// length
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float length(float2 v)
{
    return sqrtf(dot(v, v));
}
inline __host__ __device__ float length(float3 v)
{
    return sqrtf(dot(v, v));
}
inline __host__ __device__ float length(float4 v)
{
    return sqrtf(dot(v, v));
}

////////////////////////////////////////////////////////////////////////////////
// normalize
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 normalize(float2 v)
{
    float invLen = rsqrtf(dot(v, v));
    return v * invLen;
}
inline __host__ __device__ float3 normalize(float3 v)
{
    float invLen = rsqrtf(dot(v, v));
    return v * invLen;
}
inline __host__ __device__ float4 normalize(float4 v)
{
    float invLen = rsqrtf(dot(v, v));
    return v * invLen;
}

////////////////////////////////////////////////////////////////////////////////
// floor
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 floorf(float2 v)
{
    return make_float2(floorf(v.x), floorf(v.y));
}
inline __host__ __device__ float3 floorf(float3 v)
{
    return make_float3(floorf(v.x), floorf(v.y), floorf(v.z));
}
inline __host__ __device__ float4 floorf(float4 v)
{
    return make_float4(floorf(v.x), floorf(v.y), floorf(v.z), floorf(v.w));
}

////////////////////////////////////////////////////////////////////////////////
// frac - returns the fractional portion of a scalar or each vector component
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float fracf(float v)
{
    return v - floorf(v);
}
inline __host__ __device__ float2 fracf(float2 v)
{
    return make_float2(fracf(v.x), fracf(v.y));
}
inline __host__ __device__ float3 fracf(float3 v)
{
    return make_float3(fracf(v.x), fracf(v.y), fracf(v.z));
}
inline __host__ __device__ float4 fracf(float4 v)
{
    return make_float4(fracf(v.x), fracf(v.y), fracf(v.z), fracf(v.w));
}

////////////////////////////////////////////////////////////////////////////////
// fmod
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 fmodf(float2 a, float2 b)
{
    return make_float2(fmodf(a.x, b.x), fmodf(a.y, b.y));
}
inline __host__ __device__ float3 fmodf(float3 a, float3 b)
{
    return make_float3(fmodf(a.x, b.x), fmodf(a.y, b.y), fmodf(a.z, b.z));
}
inline __host__ __device__ float4 fmodf(float4 a, float4 b)
{
    return make_float4(fmodf(a.x, b.x), fmodf(a.y, b.y), fmodf(a.z, b.z), fmodf(a.w, b.w));
}

////////////////////////////////////////////////////////////////////////////////
// absolute value
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float2 fabs(float2 v)
{
	return make_float2(fabs(v.x), fabs(v.y));
}
inline __host__ __device__ float3 fabs(float3 v)
{
	return make_float3(fabs(v.x), fabs(v.y), fabs(v.z));
}
inline __host__ __device__ float4 fabs(float4 v)
{
	return make_float4(fabs(v.x), fabs(v.y), fabs(v.z), fabs(v.w));
}

inline __host__ __device__ int2 abs(int2 v)
{
	return make_int2(abs(v.x), abs(v.y));
}
inline __host__ __device__ int3 abs(int3 v)
{
	return make_int3(abs(v.x), abs(v.y), abs(v.z));
}
inline __host__ __device__ int4 abs(int4 v)
{
	return make_int4(abs(v.x), abs(v.y), abs(v.z), abs(v.w));
}

////////////////////////////////////////////////////////////////////////////////
// reflect
// - returns reflection of incident ray I around surface normal N
// - N should be normalized, reflected vector's length is equal to length of I
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float3 reflect(float3 i, float3 n)
{
	return i - 2.0f * n * dot(n,i);
}

////////////////////////////////////////////////////////////////////////////////
// cross product
////////////////////////////////////////////////////////////////////////////////

inline __host__ __device__ float3 cross(float3 a, float3 b)
{ 
    return make_float3(a.y*b.z - a.z*b.y, a.z*b.x - a.x*b.z, a.x*b.y - a.y*b.x); 
}

////////////////////////////////////////////////////////////////////////////////
// smoothstep
// - returns 0 if x < a
// - returns 1 if x > b
// - otherwise returns smooth interpolation between 0 and 1 based on x
////////////////////////////////////////////////////////////////////////////////

inline __device__ __host__ float smoothstep(float a, float b, float x)
{
	float y = clamp((x - a) / (b - a), 0.0f, 1.0f);
	return (y*y*(3.0f - (2.0f*y)));
}
inline __device__ __host__ float2 smoothstep(float2 a, float2 b, float2 x)
{
	float2 y = clamp((x - a) / (b - a), 0.0f, 1.0f);
	return (y*y*(make_float2(3.0f) - (make_float2(2.0f)*y)));
}
inline __device__ __host__ float3 smoothstep(float3 a, float3 b, float3 x)
{
	float3 y = clamp((x - a) / (b - a), 0.0f, 1.0f);
	return (y*y*(make_float3(3.0f) - (make_float3(2.0f)*y)));
}
inline __device__ __host__ float4 smoothstep(float4 a, float4 b, float4 x)
{
	float4 y = clamp((x - a) / (b - a), 0.0f, 1.0f);
	return (y*y*(make_float4(3.0f) - (make_float4(2.0f)*y)));
}

#endif







nvparticles-public-016a08f98fd3/base/third/include/dynlink/channel_descriptor_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__CHANNEL_DESCRIPTOR_H__)
#define __CHANNEL_DESCRIPTOR_H__

#if defined(__cplusplus)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "driver_types.h"
#include "cuda_runtime_api_dynlink.h"
#include "host_defines.h"
#include "vector_types.h"

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

template<class T> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc(void)
{
	return dyn::cudaCreateChannelDesc(0, 0, 0, 0, cudaChannelFormatKindNone);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<char>(void)
{
  int e = (int)sizeof(char) * 8;

#if __SIGNED_CHARS__
  return cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
#else
  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
#endif
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<signed char>(void)
{
  int e = (int)sizeof(signed char) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<unsigned char>(void)
{
  int e = (int)sizeof(unsigned char) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<char1>(void)
{
  int e = (int)sizeof(signed char) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<uchar1>(void)
{
  int e = (int)sizeof(unsigned char) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<char2>(void)
{
  int e = (int)sizeof(signed char) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<uchar2>(void)
{
  int e = (int)sizeof(unsigned char) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<char4>(void)
{
  int e = (int)sizeof(signed char) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<uchar4>(void)
{
  int e = (int)sizeof(unsigned char) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<short>(void)
{
  int e = (int)sizeof(short) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<unsigned short>(void)
{
  int e = (int)sizeof(unsigned short) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<short1>(void)
{
  int e = (int)sizeof(short) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<ushort1>(void)
{
  int e = (int)sizeof(unsigned short) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<short2>(void)
{
  int e = (int)sizeof(short) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<ushort2>(void)
{
  int e = (int)sizeof(unsigned short) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<short4>(void)
{
  int e = (int)sizeof(short) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<ushort4>(void)
{
  int e = (int)sizeof(unsigned short) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<int>(void)
{
  int e = (int)sizeof(int) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<unsigned int>(void)
{
  int e = (int)sizeof(unsigned int) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<int1>(void)
{
  int e = (int)sizeof(int) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<uint1>(void)
{
  int e = (int)sizeof(unsigned int) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<int2>(void)
{
  int e = (int)sizeof(int) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<uint2>(void)
{
  int e = (int)sizeof(unsigned int) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<int4>(void)
{
  int e = (int)sizeof(int) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<uint4>(void)
{
  int e = (int)sizeof(unsigned int) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindUnsigned);
}

#if !defined(__LP64__)

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<long>(void)
{
  int e = (int)sizeof(long) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<unsigned long>(void)
{
  int e = (int)sizeof(unsigned long) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<long1>(void)
{
  int e = (int)sizeof(long) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<ulong1>(void)
{
  int e = (int)sizeof(unsigned long) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<long2>(void)
{
  int e = (int)sizeof(long) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<ulong2>(void)
{
  int e = (int)sizeof(unsigned long) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindUnsigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<long4>(void)
{
  int e = (int)sizeof(long) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindSigned);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<ulong4>(void)
{
  int e = (int)sizeof(unsigned long) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindUnsigned);
}

#endif /* !__LP64__ */

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<float>(void)
{
  int e = (int)sizeof(float) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindFloat);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<float1>(void)
{
  int e = (int)sizeof(float) * 8;

  return dyn::cudaCreateChannelDesc(e, 0, 0, 0, cudaChannelFormatKindFloat);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<float2>(void)
{
  int e = (int)sizeof(float) * 8;

  return dyn::cudaCreateChannelDesc(e, e, 0, 0, cudaChannelFormatKindFloat);
}

template<> __inline__ __host__ cudaChannelFormatDesc cudaCreateChannelDesc<float4>(void)
{
  int e = (int)sizeof(float) * 8;

  return dyn::cudaCreateChannelDesc(e, e, e, e, cudaChannelFormatKindFloat);
}

#endif /* __cplusplus */

#endif /* !__CHANNEL_DESCRIPTOR_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink/common_functions_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__COMMON_FUNCTIONS_H__)
#define __COMMON_FUNCTIONS_H__

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#if defined(__cplusplus) && defined(__CUDACC__)

#include "host_defines.h"

#include <time.h>
#include <string.h>

extern "C"
{

/*DEVICE_BUILTIN*/
extern __host__ __device__ clock_t clock(void) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ void *memset(void *s, int c, size_t n) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ void *memcpy(void *d, const void *s, size_t n) __THROW;

}

#elif !defined(__CUDACC__)

#include "crt/func_macro.h"

__device_func__(clock_t __cuda_clock(void))
{
  return clock();
}

__device_func__(void *__cuda_memset(void *s, int c, size_t n))
{
  return memset(s, c, n);
}

__device_func__(void *__cuda_memcpy(void *d, const void *s, size_t n))
{
  return memcpy(d, s, n);
}

#endif /* __cplusplus && __CUDACC__ */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "math_functions_dynlink.h"

#endif /* !__COMMON_FUNCTIONS_H__ */








nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_drvapi_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 
#ifndef __cuda_drvapi_dynlink_h__
#define __cuda_drvapi_dynlink_h__

#include "cuda_drvapi_dynlink_cuda.h"

#if defined(CUDA_INIT_D3D9)||defined(CUDA_INIT_D3D10)||defined(CUDA_INIT_D3D11)
#include "cuda_drvapi_dynlink_d3d.h"
#endif

#ifdef CUDA_INIT_OPENGL
#include "cuda_drvapi_dynlink_gl.h"
#endif

#endif //__cuda_drvapi_dynlink_h__







nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_drvapi_dynlink_cuda.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 
#ifndef __cuda_drvapi_dynlink_cuda_h__
#define __cuda_drvapi_dynlink_cuda_h__

#include <stdlib.h>

/**
 * CUDA API versioning support
 */
#define __CUDA_API_VERSION 4000

/**
 * \defgroup CUDA_DRIVER CUDA Driver API
 *
 * This section describes the low-level CUDA driver application programming
 * interface.
 *
 * @{
 */

/**
 * \defgroup CUDA_TYPES Data types used by CUDA driver
 * @{
 */

/**
 * CUDA API version number
 */
#define CUDA_VERSION 3020 /* 3.2 */

#ifdef __cplusplus
extern "C" {
#endif

/**
 * CUDA device pointer
 */ 
#if __CUDA_API_VERSION >= 3020

#if defined(__x86_64) || defined(AMD64) || defined(_M_AMD64)
typedef unsigned long long CUdeviceptr;
#else
typedef unsigned int CUdeviceptr;
#endif

#endif /* __CUDA_API_VERSION >= 3020 */

typedef int CUdevice;                                     /**< CUDA device */
typedef struct CUctx_st *CUcontext;                       /**< CUDA context */
typedef struct CUmod_st *CUmodule;                        /**< CUDA module */
typedef struct CUfunc_st *CUfunction;                     /**< CUDA function */
typedef struct CUarray_st *CUarray;                       /**< CUDA array */
typedef struct CUtexref_st *CUtexref;                     /**< CUDA texture reference */
typedef struct CUsurfref_st *CUsurfref;                   /**< CUDA surface reference */
typedef struct CUevent_st *CUevent;                       /**< CUDA event */
typedef struct CUstream_st *CUstream;                     /**< CUDA stream */
typedef struct CUgraphicsResource_st *CUgraphicsResource; /**< CUDA graphics interop resource */

typedef struct CUuuid_st {                                /**< CUDA definition of UUID */
    char bytes[16];
} CUuuid;

/**
 * Context creation flags
 */
typedef enum CUctx_flags_enum {
    CU_CTX_SCHED_AUTO          = 0x00, /**< Automatic scheduling */
    CU_CTX_SCHED_SPIN          = 0x01, /**< Set spin as default scheduling */
    CU_CTX_SCHED_YIELD         = 0x02, /**< Set yield as default scheduling */
    CU_CTX_SCHED_BLOCKING_SYNC = 0x04, /**< Set blocking synchronization as default scheduling */
    CU_CTX_BLOCKING_SYNC       = 0x04, /**< Set blocking synchronization as default scheduling \deprecated */
    CU_CTX_MAP_HOST            = 0x08, /**< Support mapped pinned allocations */
    CU_CTX_LMEM_RESIZE_TO_MAX  = 0x10, /**< Keep local memory allocation after launch */
#if __CUDA_API_VERSION < 4000
    CU_CTX_SCHED_MASK          = 0x03, 
    CU_CTX_FLAGS_MASK          = 0x1f
#else
    CU_CTX_SCHED_MASK          = 0x07, 
    CU_CTX_PRIMARY             = 0x20, /**< Initialize and return the primary context */
    CU_CTX_FLAGS_MASK          = 0x3f
#endif
} CUctx_flags;

/**
 * Event creation flags
 */
typedef enum CUevent_flags_enum {
    CU_EVENT_DEFAULT        = 0, /**< Default event flag */
    CU_EVENT_BLOCKING_SYNC  = 1, /**< Event uses blocking synchronization */
    CU_EVENT_DISABLE_TIMING = 2  /**< Event will not record timing data */
} CUevent_flags;

/**
 * Array formats
 */
typedef enum CUarray_format_enum {
    CU_AD_FORMAT_UNSIGNED_INT8  = 0x01, /**< Unsigned 8-bit integers */
    CU_AD_FORMAT_UNSIGNED_INT16 = 0x02, /**< Unsigned 16-bit integers */
    CU_AD_FORMAT_UNSIGNED_INT32 = 0x03, /**< Unsigned 32-bit integers */
    CU_AD_FORMAT_SIGNED_INT8    = 0x08, /**< Signed 8-bit integers */
    CU_AD_FORMAT_SIGNED_INT16   = 0x09, /**< Signed 16-bit integers */
    CU_AD_FORMAT_SIGNED_INT32   = 0x0a, /**< Signed 32-bit integers */
    CU_AD_FORMAT_HALF           = 0x10, /**< 16-bit floating point */
    CU_AD_FORMAT_FLOAT          = 0x20  /**< 32-bit floating point */
} CUarray_format;

/**
 * Texture reference addressing modes
 */
typedef enum CUaddress_mode_enum {
    CU_TR_ADDRESS_MODE_WRAP   = 0, /**< Wrapping address mode */
    CU_TR_ADDRESS_MODE_CLAMP  = 1, /**< Clamp to edge address mode */
    CU_TR_ADDRESS_MODE_MIRROR = 2, /**< Mirror address mode */
    CU_TR_ADDRESS_MODE_BORDER = 3  /**< Border address mode */
} CUaddress_mode;

/**
 * Texture reference filtering modes
 */
typedef enum CUfilter_mode_enum {
    CU_TR_FILTER_MODE_POINT  = 0, /**< Point filter mode */
    CU_TR_FILTER_MODE_LINEAR = 1  /**< Linear filter mode */
} CUfilter_mode;

/**
 * Device properties
 */
typedef enum CUdevice_attribute_enum {
    CU_DEVICE_ATTRIBUTE_MAX_THREADS_PER_BLOCK = 1,              /**< Maximum number of threads per block */
    CU_DEVICE_ATTRIBUTE_MAX_BLOCK_DIM_X = 2,                    /**< Maximum block dimension X */
    CU_DEVICE_ATTRIBUTE_MAX_BLOCK_DIM_Y = 3,                    /**< Maximum block dimension Y */
    CU_DEVICE_ATTRIBUTE_MAX_BLOCK_DIM_Z = 4,                    /**< Maximum block dimension Z */
    CU_DEVICE_ATTRIBUTE_MAX_GRID_DIM_X = 5,                     /**< Maximum grid dimension X */
    CU_DEVICE_ATTRIBUTE_MAX_GRID_DIM_Y = 6,                     /**< Maximum grid dimension Y */
    CU_DEVICE_ATTRIBUTE_MAX_GRID_DIM_Z = 7,                     /**< Maximum grid dimension Z */
    CU_DEVICE_ATTRIBUTE_MAX_SHARED_MEMORY_PER_BLOCK = 8,        /**< Maximum shared memory available per block in bytes */
    CU_DEVICE_ATTRIBUTE_SHARED_MEMORY_PER_BLOCK = 8,            /**< Deprecated, use CU_DEVICE_ATTRIBUTE_MAX_SHARED_MEMORY_PER_BLOCK */
    CU_DEVICE_ATTRIBUTE_TOTAL_CONSTANT_MEMORY = 9,              /**< Memory available on device for __constant__ variables in a CUDA C kernel in bytes */
    CU_DEVICE_ATTRIBUTE_WARP_SIZE = 10,                         /**< Warp size in threads */
    CU_DEVICE_ATTRIBUTE_MAX_PITCH = 11,                         /**< Maximum pitch in bytes allowed by memory copies */
    CU_DEVICE_ATTRIBUTE_MAX_REGISTERS_PER_BLOCK = 12,           /**< Maximum number of 32-bit registers available per block */
    CU_DEVICE_ATTRIBUTE_REGISTERS_PER_BLOCK = 12,               /**< Deprecated, use CU_DEVICE_ATTRIBUTE_MAX_REGISTERS_PER_BLOCK */
    CU_DEVICE_ATTRIBUTE_CLOCK_RATE = 13,                        /**< Peak clock frequency in kilohertz */
    CU_DEVICE_ATTRIBUTE_TEXTURE_ALIGNMENT = 14,                 /**< Alignment requirement for textures */
    CU_DEVICE_ATTRIBUTE_GPU_OVERLAP = 15,                       /**< Device can possibly copy memory and execute a kernel concurrently */
    CU_DEVICE_ATTRIBUTE_MULTIPROCESSOR_COUNT = 16,              /**< Number of multiprocessors on device */
    CU_DEVICE_ATTRIBUTE_KERNEL_EXEC_TIMEOUT = 17,               /**< Specifies whether there is a run time limit on kernels */
    CU_DEVICE_ATTRIBUTE_INTEGRATED = 18,                        /**< Device is integrated with host memory */
    CU_DEVICE_ATTRIBUTE_CAN_MAP_HOST_MEMORY = 19,               /**< Device can map host memory into CUDA address space */
    CU_DEVICE_ATTRIBUTE_COMPUTE_MODE = 20,                      /**< Compute mode (See ::CUcomputemode for details) */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE1D_WIDTH = 21,           /**< Maximum 1D texture width */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_WIDTH = 22,           /**< Maximum 2D texture width */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_HEIGHT = 23,          /**< Maximum 2D texture height */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE3D_WIDTH = 24,           /**< Maximum 3D texture width */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE3D_HEIGHT = 25,          /**< Maximum 3D texture height */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE3D_DEPTH = 26,           /**< Maximum 3D texture depth */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_ARRAY_WIDTH = 27,     /**< Maximum texture array width */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_ARRAY_HEIGHT = 28,    /**< Maximum texture array height */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_ARRAY_NUMSLICES = 29, /**< Maximum slices in a texture array */
    CU_DEVICE_ATTRIBUTE_SURFACE_ALIGNMENT = 30,                 /**< Alignment requirement for surfaces */
    CU_DEVICE_ATTRIBUTE_CONCURRENT_KERNELS = 31,                /**< Device can possibly execute multiple kernels concurrently */
    CU_DEVICE_ATTRIBUTE_ECC_ENABLED = 32,                       /**< Device has ECC support enabled */
    CU_DEVICE_ATTRIBUTE_PCI_BUS_ID = 33,                        /**< PCI bus ID of the device */
    CU_DEVICE_ATTRIBUTE_PCI_DEVICE_ID = 34,                     /**< PCI device ID of the device */
    CU_DEVICE_ATTRIBUTE_TCC_DRIVER = 35                         /**< Device is using TCC driver model */

#if __CUDA_API_VERSION >= 4000
    , 
    CU_DEVICE_ATTRIBUTE_MEMORY_CLOCK_RATE = 36,                 /**< Peak memory clock frequency in kilohertz */
    CU_DEVICE_ATTRIBUTE_GLOBAL_MEMORY_BUS_WIDTH = 37,           /**< Global memory bus width in bits */
    CU_DEVICE_ATTRIBUTE_L2_CACHE_SIZE = 38,                     /**< Size of L2 cache in bytes */
    CU_DEVICE_ATTRIBUTE_MAX_THREADS_PER_MULTIPROCESSOR = 39,    /**< Maximum resident threads per multiprocessor */
    CU_DEVICE_ATTRIBUTE_ASYNC_ENGINE_COUNT = 40,                /**< Number of asynchronous engines */
    CU_DEVICE_ATTRIBUTE_UNIFIED_ADDRESSING = 41,                /**< Device uses shares a unified address space with the host */    
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE1D_LAYERED_WIDTH = 42,   /**< Maximum 1D layered texture width */
    CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE1D_LAYERED_LAYERS = 43   /**< Maximum layers in a 1D layered texture */
#endif
} CUdevice_attribute;

/**
 * Legacy device properties
 */
typedef struct CUdevprop_st {
    int maxThreadsPerBlock;     /**< Maximum number of threads per block */
    int maxThreadsDim[3];       /**< Maximum size of each dimension of a block */
    int maxGridSize[3];         /**< Maximum size of each dimension of a grid */
    int sharedMemPerBlock;      /**< Shared memory available per block in bytes */
    int totalConstantMemory;    /**< Constant memory available on device in bytes */
    int SIMDWidth;              /**< Warp size in threads */
    int memPitch;               /**< Maximum pitch in bytes allowed by memory copies */
    int regsPerBlock;           /**< 32-bit registers available per block */
    int clockRate;              /**< Clock frequency in kilohertz */
    int textureAlign;           /**< Alignment requirement for textures */
} CUdevprop;

/**
 * Function properties
 */
typedef enum CUfunction_attribute_enum {
    /**
     * The maximum number of threads per block, beyond which a launch of the
     * function would fail. This number depends on both the function and the
     * device on which the function is currently loaded.
     */
    CU_FUNC_ATTRIBUTE_MAX_THREADS_PER_BLOCK = 0,

    /**
     * The size in bytes of statically-allocated shared memory required by
     * this function. This does not include dynamically-allocated shared
     * memory requested by the user at runtime.
     */
    CU_FUNC_ATTRIBUTE_SHARED_SIZE_BYTES = 1,

    /**
     * The size in bytes of user-allocated constant memory required by this
     * function.
     */
    CU_FUNC_ATTRIBUTE_CONST_SIZE_BYTES = 2,

    /**
     * The size in bytes of local memory used by each thread of this function.
     */
    CU_FUNC_ATTRIBUTE_LOCAL_SIZE_BYTES = 3,

    /**
     * The number of registers used by each thread of this function.
     */
    CU_FUNC_ATTRIBUTE_NUM_REGS = 4,

    /**
     * The PTX virtual architecture version for which the function was
     * compiled. This value is the major PTX version * 10 + the minor PTX
     * version, so a PTX version 1.3 function would return the value 13.
     * Note that this may return the undefined value of 0 for cubins
     * compiled prior to CUDA 3.0.
     */
    CU_FUNC_ATTRIBUTE_PTX_VERSION = 5,

    /**
     * The binary architecture version for which the function was compiled.
     * This value is the major binary version * 10 + the minor binary version,
     * so a binary version 1.3 function would return the value 13. Note that
     * this will return a value of 10 for legacy cubins that do not have a
     * properly-encoded binary architecture version.
     */
    CU_FUNC_ATTRIBUTE_BINARY_VERSION = 6,

    CU_FUNC_ATTRIBUTE_MAX
} CUfunction_attribute;

/**
 * Function cache configurations
 */
typedef enum CUfunc_cache_enum {
    CU_FUNC_CACHE_PREFER_NONE    = 0x00, /**< no preference for shared memory or L1 (default) */
    CU_FUNC_CACHE_PREFER_SHARED  = 0x01, /**< prefer larger shared memory and smaller L1 cache */
    CU_FUNC_CACHE_PREFER_L1      = 0x02  /**< prefer larger L1 cache and smaller shared memory */
} CUfunc_cache;

/**
 * Memory types
 */
typedef enum CUmemorytype_enum {
    CU_MEMORYTYPE_HOST    = 0x01,    /**< Host memory */
    CU_MEMORYTYPE_DEVICE  = 0x02,    /**< Device memory */
    CU_MEMORYTYPE_ARRAY   = 0x03     /**< Array memory */
#if __CUDA_API_VERSION >= 4000
    ,
    CU_MEMORYTYPE_UNIFIED = 0x04     /**< Unified device or host memory */
#endif
} CUmemorytype;

/**
 * Compute Modes
 */
typedef enum CUcomputemode_enum {
    CU_COMPUTEMODE_DEFAULT    = 0,  /**< Default compute mode (Multiple contexts allowed per device) */
    CU_COMPUTEMODE_EXCLUSIVE         = 1, /**< Compute-exclusive-thread mode (Only one context used by a single thread can be present on this device at a time) */
    CU_COMPUTEMODE_PROHIBITED        = 2  /**< Compute-prohibited mode (No contexts can be created on this device at this time) */
#if __CUDA_API_VERSION >= 4000
    ,
    CU_COMPUTEMODE_EXCLUSIVE_PROCESS = 3  /**< Compute-exclusive-process mode (Only one context used by a single process can be present on this device at a time) */
#endif
} CUcomputemode;

/**
 * Online compiler options
 */
typedef enum CUjit_option_enum
{
    /**
     * Max number of registers that a thread may use.\n
     * Option type: unsigned int
     */
    CU_JIT_MAX_REGISTERS = 0,

    /**
     * IN: Specifies minimum number of threads per block to target compilation
     * for\n
     * OUT: Returns the number of threads the compiler actually targeted.
     * This restricts the resource utilization fo the compiler (e.g. max
     * registers) such that a block with the given number of threads should be
     * able to launch based on register limitations. Note, this option does not
     * currently take into account any other resource limitations, such as
     * shared memory utilization.\n
     * Option type: unsigned int
     */
    CU_JIT_THREADS_PER_BLOCK,

    /**
     * Returns a float value in the option of the wall clock time, in
     * milliseconds, spent creating the cubin\n
     * Option type: float
     */
    CU_JIT_WALL_TIME,

    /**
     * Pointer to a buffer in which to print any log messsages from PTXAS
     * that are informational in nature (the buffer size is specified via
     * option ::CU_JIT_INFO_LOG_BUFFER_SIZE_BYTES) \n
     * Option type: char*
     */
    CU_JIT_INFO_LOG_BUFFER,

    /**
     * IN: Log buffer size in bytes.  Log messages will be capped at this size
     * (including null terminator)\n
     * OUT: Amount of log buffer filled with messages\n
     * Option type: unsigned int
     */
    CU_JIT_INFO_LOG_BUFFER_SIZE_BYTES,

    /**
     * Pointer to a buffer in which to print any log messages from PTXAS that
     * reflect errors (the buffer size is specified via option
     * ::CU_JIT_ERROR_LOG_BUFFER_SIZE_BYTES)\n
     * Option type: char*
     */
    CU_JIT_ERROR_LOG_BUFFER,

    /**
     * IN: Log buffer size in bytes.  Log messages will be capped at this size
     * (including null terminator)\n
     * OUT: Amount of log buffer filled with messages\n
     * Option type: unsigned int
     */
    CU_JIT_ERROR_LOG_BUFFER_SIZE_BYTES,

    /**
     * Level of optimizations to apply to generated code (0 - 4), with 4
     * being the default and highest level of optimizations.\n
     * Option type: unsigned int
     */
    CU_JIT_OPTIMIZATION_LEVEL,

    /**
     * No option value required. Determines the target based on the current
     * attached context (default)\n
     * Option type: No option value needed
     */
    CU_JIT_TARGET_FROM_CUCONTEXT,

    /**
     * Target is chosen based on supplied ::CUjit_target_enum.\n
     * Option type: unsigned int for enumerated type ::CUjit_target_enum
     */
    CU_JIT_TARGET,

    /**
     * Specifies choice of fallback strategy if matching cubin is not found.
     * Choice is based on supplied ::CUjit_fallback_enum.\n
     * Option type: unsigned int for enumerated type ::CUjit_fallback_enum
     */
    CU_JIT_FALLBACK_STRATEGY

} CUjit_option;

/**
 * Online compilation targets
 */
typedef enum CUjit_target_enum
{
    CU_TARGET_COMPUTE_10 = 0,   /**< Compute device class 1.0 */
    CU_TARGET_COMPUTE_11,       /**< Compute device class 1.1 */
    CU_TARGET_COMPUTE_12,       /**< Compute device class 1.2 */
    CU_TARGET_COMPUTE_13,       /**< Compute device class 1.3 */
    CU_TARGET_COMPUTE_20,       /**< Compute device class 2.0 */
    CU_TARGET_COMPUTE_21        /**< Compute device class 2.1 */
} CUjit_target;

/**
 * Cubin matching fallback strategies
 */
typedef enum CUjit_fallback_enum
{
    CU_PREFER_PTX = 0,  /**< Prefer to compile ptx */

    CU_PREFER_BINARY    /**< Prefer to fall back to compatible binary code */

} CUjit_fallback;

/**
 * Flags to register a graphics resource
 */
typedef enum CUgraphicsRegisterFlags_enum {
    CU_GRAPHICS_REGISTER_FLAGS_NONE          = 0x00,
    CU_GRAPHICS_REGISTER_FLAGS_READ_ONLY     = 0x01,
    CU_GRAPHICS_REGISTER_FLAGS_WRITE_DISCARD = 0x02,
    CU_GRAPHICS_REGISTER_FLAGS_SURFACE_LDST  = 0x04
} CUgraphicsRegisterFlags;

/**
 * Flags for mapping and unmapping interop resources
 */
typedef enum CUgraphicsMapResourceFlags_enum {
    CU_GRAPHICS_MAP_RESOURCE_FLAGS_NONE          = 0x00,
    CU_GRAPHICS_MAP_RESOURCE_FLAGS_READ_ONLY     = 0x01,
    CU_GRAPHICS_MAP_RESOURCE_FLAGS_WRITE_DISCARD = 0x02
} CUgraphicsMapResourceFlags;

/**
 * Array indices for cube faces
 */
typedef enum CUarray_cubemap_face_enum {
    CU_CUBEMAP_FACE_POSITIVE_X  = 0x00, /**< Positive X face of cubemap */
    CU_CUBEMAP_FACE_NEGATIVE_X  = 0x01, /**< Negative X face of cubemap */
    CU_CUBEMAP_FACE_POSITIVE_Y  = 0x02, /**< Positive Y face of cubemap */
    CU_CUBEMAP_FACE_NEGATIVE_Y  = 0x03, /**< Negative Y face of cubemap */
    CU_CUBEMAP_FACE_POSITIVE_Z  = 0x04, /**< Positive Z face of cubemap */
    CU_CUBEMAP_FACE_NEGATIVE_Z  = 0x05  /**< Negative Z face of cubemap */
} CUarray_cubemap_face;

/**
 * Limits
 */
typedef enum CUlimit_enum {
    CU_LIMIT_STACK_SIZE        = 0x00, /**< GPU thread stack size */
    CU_LIMIT_PRINTF_FIFO_SIZE  = 0x01, /**< GPU printf FIFO size */
    CU_LIMIT_MALLOC_HEAP_SIZE  = 0x02  /**< GPU malloc heap size */
} CUlimit;

/**
 * Error codes
 */
typedef enum cudaError_enum {
    /**
     * The API call returned with no errors. In the case of query calls, this
     * can also mean that the operation being queried is complete (see
     * ::cuEventQuery() and ::cuStreamQuery()).
     */
    CUDA_SUCCESS                              = 0,

    /**
     * This indicates that one or more of the parameters passed to the API call
     * is not within an acceptable range of values.
     */
    CUDA_ERROR_INVALID_VALUE                  = 1,

    /**
     * The API call failed because it was unable to allocate enough memory to
     * perform the requested operation.
     */
    CUDA_ERROR_OUT_OF_MEMORY                  = 2,

    /**
     * This indicates that the CUDA driver has not been initialized with
     * ::cuInit() or that initialization has failed.
     */
    CUDA_ERROR_NOT_INITIALIZED                = 3,

    /**
     * This indicates that the CUDA driver is in the process of shutting down.
     */
    CUDA_ERROR_DEINITIALIZED                  = 4,

    /**
     * This indicates profiling APIs are called while application is running
     * in visual profiler mode. 
    */
    CUDA_ERROR_PROFILER_DISABLED           = 5,
    /**
     * This indicates profiling has not been initialized for this context. 
     * Call cuProfilerInitialize() to resolve this. 
    */
    CUDA_ERROR_PROFILER_NOT_INITIALIZED       = 6,
    /**
     * This indicates profiler has already been started and probably
     * cuProfilerStart() is incorrectly called.
    */
    CUDA_ERROR_PROFILER_ALREADY_STARTED       = 7,
    /**
     * This indicates profiler has already been stopped and probably
     * cuProfilerStop() is incorrectly called.
    */
    CUDA_ERROR_PROFILER_ALREADY_STOPPED       = 8,  
    /**
     * This indicates that no CUDA-capable devices were detected by the installed
     * CUDA driver.
     */
    CUDA_ERROR_NO_DEVICE                      = 100,

    /**
     * This indicates that the device ordinal supplied by the user does not
     * correspond to a valid CUDA device.
     */
    CUDA_ERROR_INVALID_DEVICE                 = 101,


    /**
     * This indicates that the device kernel image is invalid. This can also
     * indicate an invalid CUDA module.
     */
    CUDA_ERROR_INVALID_IMAGE                  = 200,

    /**
     * This most frequently indicates that there is no context bound to the
     * current thread. This can also be returned if the context passed to an
     * API call is not a valid handle (such as a context that has had
     * ::cuCtxDestroy() invoked on it). This can also be returned if a user
     * mixes different API versions (i.e. 3010 context with 3020 API calls).
     * See ::cuCtxGetApiVersion() for more details.
     */
    CUDA_ERROR_INVALID_CONTEXT                = 201,

    /**
     * This indicated that the context being supplied as a parameter to the
     * API call was already the active context.
     * \deprecated
     * This error return is deprecated as of CUDA 3.2. It is no longer an
     * error to attempt to push the active context via ::cuCtxPushCurrent().
     */
    CUDA_ERROR_CONTEXT_ALREADY_CURRENT        = 202,

    /**
     * This indicates that a map or register operation has failed.
     */
    CUDA_ERROR_MAP_FAILED                     = 205,

    /**
     * This indicates that an unmap or unregister operation has failed.
     */
    CUDA_ERROR_UNMAP_FAILED                   = 206,

    /**
     * This indicates that the specified array is currently mapped and thus
     * cannot be destroyed.
     */
    CUDA_ERROR_ARRAY_IS_MAPPED                = 207,

    /**
     * This indicates that the resource is already mapped.
     */
    CUDA_ERROR_ALREADY_MAPPED                 = 208,

    /**
     * This indicates that there is no kernel image available that is suitable
     * for the device. This can occur when a user specifies code generation
     * options for a particular CUDA source file that do not include the
     * corresponding device configuration.
     */
    CUDA_ERROR_NO_BINARY_FOR_GPU              = 209,

    /**
     * This indicates that a resource has already been acquired.
     */
    CUDA_ERROR_ALREADY_ACQUIRED               = 210,

    /**
     * This indicates that a resource is not mapped.
     */
    CUDA_ERROR_NOT_MAPPED                     = 211,

    /**
     * This indicates that a mapped resource is not available for access as an
     * array.
     */
    CUDA_ERROR_NOT_MAPPED_AS_ARRAY            = 212,

    /**
     * This indicates that a mapped resource is not available for access as a
     * pointer.
     */
    CUDA_ERROR_NOT_MAPPED_AS_POINTER          = 213,

    /**
     * This indicates that an uncorrectable ECC error was detected during
     * execution.
     */
    CUDA_ERROR_ECC_UNCORRECTABLE              = 214,

    /**
     * This indicates that the ::CUlimit passed to the API call is not
     * supported by the active device.
     */
    CUDA_ERROR_UNSUPPORTED_LIMIT              = 215,

    /**
     * This indicates that the ::CUcontext passed to the API call can
     * only be bound to a single CPU thread at a time but is already 
     * bound to a CPU thread.
     */
    CUDA_ERROR_CONTEXT_ALREADY_IN_USE         = 216,

    /**
     * This indicates that the device kernel source is invalid.
     */
    CUDA_ERROR_INVALID_SOURCE                 = 300,

    /**
     * This indicates that the file specified was not found.
     */
    CUDA_ERROR_FILE_NOT_FOUND                 = 301,

    /**
     * This indicates that a link to a shared object failed to resolve.
     */
    CUDA_ERROR_SHARED_OBJECT_SYMBOL_NOT_FOUND = 302,

    /**
     * This indicates that initialization of a shared object failed.
     */
    CUDA_ERROR_SHARED_OBJECT_INIT_FAILED      = 303,

    /**
     * This indicates that an OS call failed.
     */
    CUDA_ERROR_OPERATING_SYSTEM               = 304,


    /**
     * This indicates that a resource handle passed to the API call was not
     * valid. Resource handles are opaque types like ::CUstream and ::CUevent.
     */
    CUDA_ERROR_INVALID_HANDLE                 = 400,


    /**
     * This indicates that a named symbol was not found. Examples of symbols
     * are global/constant variable names, texture names, and surface names.
     */
    CUDA_ERROR_NOT_FOUND                      = 500,


    /**
     * This indicates that asynchronous operations issued previously have not
     * completed yet. This result is not actually an error, but must be indicated
     * differently than ::CUDA_SUCCESS (which indicates completion). Calls that
     * may return this value include ::cuEventQuery() and ::cuStreamQuery().
     */
    CUDA_ERROR_NOT_READY                      = 600,


    /**
     * An exception occurred on the device while executing a kernel. Common
     * causes include dereferencing an invalid device pointer and accessing
     * out of bounds shared memory. The context cannot be used, so it must
     * be destroyed (and a new one should be created). All existing device
     * memory allocations from this context are invalid and must be
     * reconstructed if the program is to continue using CUDA.
     */
    CUDA_ERROR_LAUNCH_FAILED                  = 700,

    /**
     * This indicates that a launch did not occur because it did not have
     * appropriate resources. This error usually indicates that the user has
     * attempted to pass too many arguments to the device kernel, or the
     * kernel launch specifies too many threads for the kernel's register
     * count. Passing arguments of the wrong size (i.e. a 64-bit pointer
     * when a 32-bit int is expected) is equivalent to passing too many
     * arguments and can also result in this error.
     */
    CUDA_ERROR_LAUNCH_OUT_OF_RESOURCES        = 701,

    /**
     * This indicates that the device kernel took too long to execute. This can
     * only occur if timeouts are enabled - see the device attribute
     * ::CU_DEVICE_ATTRIBUTE_KERNEL_EXEC_TIMEOUT for more information. The
     * context cannot be used (and must be destroyed similar to
     * ::CUDA_ERROR_LAUNCH_FAILED). All existing device memory allocations from
     * this context are invalid and must be reconstructed if the program is to
     * continue using CUDA.
     */
    CUDA_ERROR_LAUNCH_TIMEOUT                 = 702,

    /**
     * This error indicates a kernel launch that uses an incompatible texturing
     * mode.
     */
    CUDA_ERROR_LAUNCH_INCOMPATIBLE_TEXTURING  = 703,
    
    /**
     * This error indicates that a call to ::cuCtxEnablePeerAccess() is
     * trying to re-enable peer access to a context which has already
     * had peer access to it enabled.
     */
    CUDA_ERROR_PEER_ACCESS_ALREADY_ENABLED = 704,

    /**
     * This error indicates that a call to ::cuMemPeerRegister is trying to
     * register memory from a context which has not had peer access
     * enabled yet via ::cuCtxEnablePeerAccess(), or that 
     * ::cuCtxDisablePeerAccess() is trying to disable peer access
     * which has not been enabled yet.
     */
    CUDA_ERROR_PEER_ACCESS_NOT_ENABLED    = 705,

    /**
     * This error indicates that a call to ::cuMemPeerRegister is trying to
     * register already-registered memory.
     */
    CUDA_ERROR_PEER_MEMORY_ALREADY_REGISTERED = 706,

    /**
     * This error indicates that a call to ::cuMemPeerUnregister is trying to
     * unregister memory that has not been registered.
     */
    CUDA_ERROR_PEER_MEMORY_NOT_REGISTERED     = 707,

    /**
     * This error indicates that ::cuCtxCreate was called with the flag
     * ::CU_CTX_PRIMARY on a device which already has initialized its
     * primary context.
     */
    CUDA_ERROR_PRIMARY_CONTEXT_ACTIVE         = 708,

    /**
     * This error indicates that the context current to the calling thread
     * has been destroyed using ::cuCtxDestroy, or is a primary context which
     * has not yet been initialized.
     */
    CUDA_ERROR_CONTEXT_IS_DESTROYED           = 709,

    /**
     * This indicates that an unknown internal error has occurred.
     */
    CUDA_ERROR_UNKNOWN                        = 999
} CUresult;

#if __CUDA_API_VERSION >= 4000
    /**
     * If set, host memory is portable between CUDA contexts.
     * Flag for ::cuMemHostAlloc()
     */
    #define CU_MEMHOSTALLOC_PORTABLE        0x01

    /**
     * If set, host memory is mapped into CUDA address space and
     * ::cuMemHostGetDevicePointer() may be called on the host pointer.
     * Flag for ::cuMemHostAlloc()
     */
    #define CU_MEMHOSTALLOC_DEVICEMAP       0x02

    /**
     * If set, host memory is allocated as write-combined - fast to write,
     * faster to DMA, slow to read except via SSE4 streaming load instruction
     * (MOVNTDQA).
     * Flag for ::cuMemHostAlloc()
     */
    #define CU_MEMHOSTALLOC_WRITECOMBINED   0x04

    /**
     * If set, host memory is portable between CUDA contexts.
     * Flag for ::cuMemHostRegister()
     */
    #define CU_MEMHOSTREGISTER_PORTABLE     0x01

    /**
     * If set, host memory is mapped into CUDA address space and
     * ::cuMemHostGetDevicePointer() may be called on the host pointer.
     * Flag for ::cuMemHostRegister()
     */
    #define CU_MEMHOSTREGISTER_DEVICEMAP    0x02

    /**
     * If set, peer memory is mapped into CUDA address space and
     * ::cuMemPeerGetDevicePointer() may be called on the host pointer.
     * Flag for ::cuMemPeerRegister()
     */
    #define CU_MEMPEERREGISTER_DEVICEMAP    0x02
#endif

#if __CUDA_API_VERSION >= 3020

/**
 * 2D memory copy parameters
 */
typedef struct CUDA_MEMCPY2D_st {
    size_t srcXInBytes;         /**< Source X in bytes */
    size_t srcY;                /**< Source Y */

    CUmemorytype srcMemoryType; /**< Source memory type (host, device, array) */
    const void *srcHost;        /**< Source host pointer */
    CUdeviceptr srcDevice;      /**< Source device pointer */
    CUarray srcArray;           /**< Source array reference */
    size_t srcPitch;            /**< Source pitch (ignored when src is array) */

    size_t dstXInBytes;         /**< Destination X in bytes */
    size_t dstY;                /**< Destination Y */

    CUmemorytype dstMemoryType; /**< Destination memory type (host, device, array) */
    void *dstHost;              /**< Destination host pointer */
    CUdeviceptr dstDevice;      /**< Destination device pointer */
    CUarray dstArray;           /**< Destination array reference */
    size_t dstPitch;            /**< Destination pitch (ignored when dst is array) */

    size_t WidthInBytes;        /**< Width of 2D memory copy in bytes */
    size_t Height;              /**< Height of 2D memory copy */
} CUDA_MEMCPY2D;

/**
 * 3D memory copy parameters
 */
typedef struct CUDA_MEMCPY3D_st {
    size_t srcXInBytes;         /**< Source X in bytes */
    size_t srcY;                /**< Source Y */
    size_t srcZ;                /**< Source Z */
    size_t srcLOD;              /**< Source LOD */
    CUmemorytype srcMemoryType; /**< Source memory type (host, device, array) */
    const void *srcHost;        /**< Source host pointer */
    CUdeviceptr srcDevice;      /**< Source device pointer */
    CUarray srcArray;           /**< Source array reference */
    void *reserved0;            /**< Must be NULL */
    size_t srcPitch;            /**< Source pitch (ignored when src is array) */
    size_t srcHeight;           /**< Source height (ignored when src is array; may be 0 if Depth==1) */

    size_t dstXInBytes;         /**< Destination X in bytes */
    size_t dstY;                /**< Destination Y */
    size_t dstZ;                /**< Destination Z */
    size_t dstLOD;              /**< Destination LOD */
    CUmemorytype dstMemoryType; /**< Destination memory type (host, device, array) */
    void *dstHost;              /**< Destination host pointer */
    CUdeviceptr dstDevice;      /**< Destination device pointer */
    CUarray dstArray;           /**< Destination array reference */
    void *reserved1;            /**< Must be NULL */
    size_t dstPitch;            /**< Destination pitch (ignored when dst is array) */
    size_t dstHeight;           /**< Destination height (ignored when dst is array; may be 0 if Depth==1) */

    size_t WidthInBytes;        /**< Width of 3D memory copy in bytes */
    size_t Height;              /**< Height of 3D memory copy */
    size_t Depth;               /**< Depth of 3D memory copy */
} CUDA_MEMCPY3D;

/**
 * 3D memory cross-context copy parameters
 */
typedef struct CUDA_MEMCPY3D_PEER_st {
    size_t srcXInBytes;         /**< Source X in bytes */
    size_t srcY;                /**< Source Y */
    size_t srcZ;                /**< Source Z */
    size_t srcLOD;              /**< Source LOD */
    CUmemorytype srcMemoryType; /**< Source memory type (host, device, array) */
    const void *srcHost;        /**< Source host pointer */
    CUdeviceptr srcDevice;      /**< Source device pointer */
    CUarray srcArray;           /**< Source array reference */
    CUcontext srcContext;       /**< Source context (ignored with srcMemoryType is ::CU_MEMORYTYPE_ARRAY) */
    size_t srcPitch;            /**< Source pitch (ignored when src is array) */
    size_t srcHeight;           /**< Source height (ignored when src is array; may be 0 if Depth==1) */

    size_t dstXInBytes;         /**< Destination X in bytes */
    size_t dstY;                /**< Destination Y */
    size_t dstZ;                /**< Destination Z */
    size_t dstLOD;              /**< Destination LOD */
    CUmemorytype dstMemoryType; /**< Destination memory type (host, device, array) */
    void *dstHost;              /**< Destination host pointer */
    CUdeviceptr dstDevice;      /**< Destination device pointer */
    CUarray dstArray;           /**< Destination array reference */
    CUcontext dstContext;       /**< Destination context (ignored with dstMemoryType is ::CU_MEMORYTYPE_ARRAY) */
    size_t dstPitch;            /**< Destination pitch (ignored when dst is array) */
    size_t dstHeight;           /**< Destination height (ignored when dst is array; may be 0 if Depth==1) */

    size_t WidthInBytes;        /**< Width of 3D memory copy in bytes */
    size_t Height;              /**< Height of 3D memory copy */
    size_t Depth;               /**< Depth of 3D memory copy */
} CUDA_MEMCPY3D_PEER;

/**
 * Array descriptor
 */
typedef struct CUDA_ARRAY_DESCRIPTOR_st
{
    size_t Width;             /**< Width of array */
    size_t Height;            /**< Height of array */

    CUarray_format Format;    /**< Array format */
    unsigned int NumChannels; /**< Channels per array element */
} CUDA_ARRAY_DESCRIPTOR;

/**
 * 3D array descriptor
 */
typedef struct CUDA_ARRAY3D_DESCRIPTOR_st
{
    size_t Width;             /**< Width of 3D array */
    size_t Height;            /**< Height of 3D array */
    size_t Depth;             /**< Depth of 3D array */

    CUarray_format Format;    /**< Array format */
    unsigned int NumChannels; /**< Channels per array element */
    unsigned int Flags;       /**< Flags */
} CUDA_ARRAY3D_DESCRIPTOR;

#endif /* __CUDA_API_VERSION >= 3020 */

/**
 * If set, the CUDA array is a collection of layers, where each layer is either a 1D
 * or a 2D array and the Depth member of CUDA_ARRAY3D_DESCRIPTOR specifies the number 
 * of layers, not the depth of a 3D array.
 */
#define CUDA_ARRAY3D_LAYERED        0x01

/**
 * Deprecated, use CUDA_ARRAY3D_LAYERED
 */
#define CUDA_ARRAY3D_2DARRAY        0x01

/**
 * This flag must be set in order to bind a surface reference
 * to the CUDA array
 */
#define CUDA_ARRAY3D_SURFACE_LDST   0x02

/**
 * Override the texref format with a format inferred from the array.
 * Flag for ::cuTexRefSetArray()
 */
#define CU_TRSA_OVERRIDE_FORMAT 0x01

/**
 * Read the texture as integers rather than promoting the values to floats
 * in the range [0,1].
 * Flag for ::cuTexRefSetFlags()
 */
#define CU_TRSF_READ_AS_INTEGER         0x01

/**
 * Use normalized texture coordinates in the range [0,1) instead of [0,dim).
 * Flag for ::cuTexRefSetFlags()
 */
#define CU_TRSF_NORMALIZED_COORDINATES  0x02

/**
 * Perform sRGB->linear conversion during texture read.
 * Flag for ::cuTexRefSetFlags()
 */
#define CU_TRSF_SRGB  0x10

/**
 * End of array terminator for the \p extra parameter to
 * ::cuLaunchKernel
 */
#define CU_LAUNCH_PARAM_END            ((void*)0x00)

/**
 * Indicator that the next value in the \p extra parameter to
 * ::cuLaunchKernel will be a pointer to a buffer containing all kernel
 * parameters used for launching kernel \p f.  This buffer needs to
 * honor all alignment/padding requirements of the individual parameters.
 * If ::CU_LAUNCH_PARAM_BUFFER_SIZE is not also specified in the
 * \p extra array, then ::CU_LAUNCH_PARAM_BUFFER_POINTER will have no
 * effect.
 */
#define CU_LAUNCH_PARAM_BUFFER_POINTER ((void*)0x01)

/**
 * Indicator that the next value in the \p extra parameter to
 * ::cuLaunchKernel will be a pointer to a size_t which contains the
 * size of the buffer specified with ::CU_LAUNCH_PARAM_BUFFER_POINTER.
 * It is required that ::CU_LAUNCH_PARAM_BUFFER_POINTER also be specified
 * in the \p extra array if the value associated with
 * ::CU_LAUNCH_PARAM_BUFFER_SIZE is not zero.
 */
#define CU_LAUNCH_PARAM_BUFFER_SIZE    ((void*)0x02)

/**
 * For texture references loaded into the module, use default texunit from
 * texture reference.
 */
#define CU_PARAM_TR_DEFAULT -1

/**
 * CUDA API made obselete at API version 3020
 */
#if defined(__CUDA_API_VERSION_INTERNAL)
    #define CUdeviceptr                  CUdeviceptr_v1
    #define CUDA_MEMCPY2D_st             CUDA_MEMCPY2D_v1_st
    #define CUDA_MEMCPY2D                CUDA_MEMCPY2D_v1
    #define CUDA_MEMCPY3D_st             CUDA_MEMCPY3D_v1_st
    #define CUDA_MEMCPY3D                CUDA_MEMCPY3D_v1
    #define CUDA_ARRAY_DESCRIPTOR_st     CUDA_ARRAY_DESCRIPTOR_v1_st
    #define CUDA_ARRAY_DESCRIPTOR        CUDA_ARRAY_DESCRIPTOR_v1
    #define CUDA_ARRAY3D_DESCRIPTOR_st   CUDA_ARRAY3D_DESCRIPTOR_v1_st
    #define CUDA_ARRAY3D_DESCRIPTOR      CUDA_ARRAY3D_DESCRIPTOR_v1
#endif /* CUDA_FORCE_LEGACY32_INTERNAL */

#if defined(__CUDA_API_VERSION_INTERNAL) || __CUDA_API_VERSION < 3020

typedef unsigned int CUdeviceptr;

typedef struct CUDA_MEMCPY2D_st
{
    unsigned int srcXInBytes;   /**< Source X in bytes */
    unsigned int srcY;          /**< Source Y */
    CUmemorytype srcMemoryType; /**< Source memory type (host, device, array) */
    const void *srcHost;        /**< Source host pointer */
    CUdeviceptr srcDevice;      /**< Source device pointer */
    CUarray srcArray;           /**< Source array reference */
    unsigned int srcPitch;      /**< Source pitch (ignored when src is array) */

    unsigned int dstXInBytes;   /**< Destination X in bytes */
    unsigned int dstY;          /**< Destination Y */
    CUmemorytype dstMemoryType; /**< Destination memory type (host, device, array) */
    void *dstHost;              /**< Destination host pointer */
    CUdeviceptr dstDevice;      /**< Destination device pointer */
    CUarray dstArray;           /**< Destination array reference */
    unsigned int dstPitch;      /**< Destination pitch (ignored when dst is array) */

    unsigned int WidthInBytes;  /**< Width of 2D memory copy in bytes */
    unsigned int Height;        /**< Height of 2D memory copy */
} CUDA_MEMCPY2D;

typedef struct CUDA_MEMCPY3D_st
{
    unsigned int srcXInBytes;   /**< Source X in bytes */
    unsigned int srcY;          /**< Source Y */
    unsigned int srcZ;          /**< Source Z */
    unsigned int srcLOD;        /**< Source LOD */
    CUmemorytype srcMemoryType; /**< Source memory type (host, device, array) */
    const void *srcHost;        /**< Source host pointer */
    CUdeviceptr srcDevice;      /**< Source device pointer */
    CUarray srcArray;           /**< Source array reference */
    void *reserved0;            /**< Must be NULL */
    unsigned int srcPitch;      /**< Source pitch (ignored when src is array) */
    unsigned int srcHeight;     /**< Source height (ignored when src is array; may be 0 if Depth==1) */

    unsigned int dstXInBytes;   /**< Destination X in bytes */
    unsigned int dstY;          /**< Destination Y */
    unsigned int dstZ;          /**< Destination Z */
    unsigned int dstLOD;        /**< Destination LOD */
    CUmemorytype dstMemoryType; /**< Destination memory type (host, device, array) */
    void *dstHost;              /**< Destination host pointer */
    CUdeviceptr dstDevice;      /**< Destination device pointer */
    CUarray dstArray;           /**< Destination array reference */
    void *reserved1;            /**< Must be NULL */
    unsigned int dstPitch;      /**< Destination pitch (ignored when dst is array) */
    unsigned int dstHeight;     /**< Destination height (ignored when dst is array; may be 0 if Depth==1) */

    unsigned int WidthInBytes;  /**< Width of 3D memory copy in bytes */
    unsigned int Height;        /**< Height of 3D memory copy */
    unsigned int Depth;         /**< Depth of 3D memory copy */
} CUDA_MEMCPY3D;

typedef struct CUDA_ARRAY_DESCRIPTOR_st
{
    unsigned int Width;         /**< Width of array */
    unsigned int Height;        /**< Height of array */

    CUarray_format Format;      /**< Array format */
    unsigned int NumChannels;   /**< Channels per array element */
} CUDA_ARRAY_DESCRIPTOR;

typedef struct CUDA_ARRAY3D_DESCRIPTOR_st
{
    unsigned int Width;         /**< Width of 3D array */
    unsigned int Height;        /**< Height of 3D array */
    unsigned int Depth;         /**< Depth of 3D array */

    CUarray_format Format;      /**< Array format */
    unsigned int NumChannels;   /**< Channels per array element */
    unsigned int Flags;         /**< Flags */
} CUDA_ARRAY3D_DESCRIPTOR;

#endif /* (__CUDA_API_VERSION_INTERNAL) || __CUDA_API_VERSION < 3020 */

/*
 * If set, the CUDA array contains an array of 2D slices
 * and the Depth member of CUDA_ARRAY3D_DESCRIPTOR specifies
 * the number of slices, not the depth of a 3D array.
 */
#define CUDA_ARRAY3D_2DARRAY        0x01

/**
 * This flag must be set in order to bind a surface reference
 * to the CUDA array
 */
#define CUDA_ARRAY3D_SURFACE_LDST   0x02

/**
 * Override the texref format with a format inferred from the array.
 * Flag for ::cuTexRefSetArray()
 */
#define CU_TRSA_OVERRIDE_FORMAT 0x01

/**
 * Read the texture as integers rather than promoting the values to floats
 * in the range [0,1].
 * Flag for ::cuTexRefSetFlags()
 */
#define CU_TRSF_READ_AS_INTEGER         0x01

/**
 * Use normalized texture coordinates in the range [0,1) instead of [0,dim).
 * Flag for ::cuTexRefSetFlags()
 */
#define CU_TRSF_NORMALIZED_COORDINATES  0x02

/**
 * Perform sRGB->linear conversion during texture read.
 * Flag for ::cuTexRefSetFlags()
 */
#define CU_TRSF_SRGB  0x10

/**
 * For texture references loaded into the module, use default texunit from
 * texture reference.
 */
#define CU_PARAM_TR_DEFAULT -1

/** @} */ /* END CUDA_TYPES */

#ifdef _WIN32
#define CUDAAPI __stdcall
#else
#define CUDAAPI 
#endif

/**
 * \defgroup CUDA_INITIALIZE Initialization
 *
 * This section describes the initialization functions of the low-level CUDA
 * driver application programming interface.
 *
 * @{
 */

    /*********************************
     ** Initialization
     *********************************/
    typedef CUresult  CUDAAPI tcuInit(unsigned int Flags);

    /*********************************
     ** Driver Version Query
     *********************************/
    typedef CUresult  CUDAAPI tcuDriverGetVersion(int *driverVersion);

    /************************************
     **
     **    Device management
     **
     ***********************************/
   
    typedef CUresult  CUDAAPI tcuDeviceGet(CUdevice *device, int ordinal);
    typedef CUresult  CUDAAPI tcuDeviceGetCount(int *count);
    typedef CUresult  CUDAAPI tcuDeviceGetName(char *name, int len, CUdevice dev);
    typedef CUresult  CUDAAPI tcuDeviceComputeCapability(int *major, int *minor, CUdevice dev);
#if __CUDA_API_VERSION >= 3020
    typedef CUresult  CUDAAPI tcuDeviceTotalMem(size_t *bytes, CUdevice dev);
#else
    typedef CUresult  CUDAAPI tcuDeviceTotalMem(unsigned int *bytes, CUdevice dev);
#endif

    typedef CUresult  CUDAAPI tcuDeviceGetProperties(CUdevprop *prop, CUdevice dev);
    typedef CUresult  CUDAAPI tcuDeviceGetAttribute(int *pi, CUdevice_attribute attrib, CUdevice dev);
        
    /************************************
     **
     **    Context management
     **
     ***********************************/

    typedef CUresult  CUDAAPI tcuCtxCreate(CUcontext *pctx, unsigned int flags, CUdevice dev );
    typedef CUresult  CUDAAPI tcuCtxDestroy( CUcontext ctx );
    typedef CUresult  CUDAAPI tcuCtxAttach(CUcontext *pctx, unsigned int flags);
    typedef CUresult  CUDAAPI tcuCtxDetach(CUcontext ctx);
    typedef CUresult  CUDAAPI tcuCtxPushCurrent( CUcontext ctx );
    typedef CUresult  CUDAAPI tcuCtxPopCurrent( CUcontext *pctx );

    typedef CUresult  CUDAAPI tcuCtxSetCurrent(CUcontext ctx);
    typedef CUresult  CUDAAPI tcuCtxGetCurrent(CUcontext *pctx);

    typedef CUresult  CUDAAPI tcuCtxGetDevice(CUdevice *device);
    typedef CUresult  CUDAAPI tcuCtxSynchronize(void);


    /************************************
     **
     **    Module management
     **
     ***********************************/
    
    typedef CUresult  CUDAAPI tcuModuleLoad(CUmodule *module, const char *fname);
    typedef CUresult  CUDAAPI tcuModuleLoadData(CUmodule *module, const void *image);
    typedef CUresult  CUDAAPI tcuModuleLoadDataEx(CUmodule *module, const void *image, unsigned int numOptions, CUjit_option *options, void **optionValues);
    typedef CUresult  CUDAAPI tcuModuleLoadFatBinary(CUmodule *module, const void *fatCubin);
    typedef CUresult  CUDAAPI tcuModuleUnload(CUmodule hmod);
    typedef CUresult  CUDAAPI tcuModuleGetFunction(CUfunction *hfunc, CUmodule hmod, const char *name);

#if __CUDA_API_VERSION >= 3020
    typedef CUresult  CUDAAPI tcuModuleGetGlobal(CUdeviceptr *dptr, size_t *bytes, CUmodule hmod, const char *name);
#else
	typedef CUresult  CUDAAPI tcuModuleGetGlobal(CUdeviceptr *dptr, unsigned int *bytes, CUmodule hmod, const char *name);
#endif

    typedef CUresult  CUDAAPI tcuModuleGetTexRef(CUtexref *pTexRef, CUmodule hmod, const char *name);
    typedef CUresult  CUDAAPI tcuModuleGetSurfRef(CUsurfref *pSurfRef, CUmodule hmod, const char *name);    
    
    /************************************
     **
     **    Memory management
     **
     ***********************************/
#if __CUDA_API_VERSION >= 3020
	typedef CUresult CUDAAPI tcuMemGetInfo(size_t *free, size_t *total);
    typedef CUresult CUDAAPI tcuMemAlloc( CUdeviceptr *dptr, size_t bytesize);
    typedef CUresult CUDAAPI tcuMemGetAddressRange( CUdeviceptr *pbase, size_t *psize, CUdeviceptr dptr );
    typedef CUresult CUDAAPI tcuMemAllocPitch( CUdeviceptr *dptr, 
                                      size_t *pPitch,
                                      size_t WidthInBytes, 
                                      size_t Height, 
                                      // size of biggest r/w to be performed by kernels on this memory
                                      // 4, 8 or 16 bytes
                                      unsigned int ElementSizeBytes
                                     );
#else    
    typedef CUresult CUDAAPI tcuMemGetInfo(unsigned int *free, unsigned int *total);
    typedef CUresult CUDAAPI tcuMemAlloc( CUdeviceptr *dptr, unsigned int bytesize);
    typedef CUresult CUDAAPI tcuMemGetAddressRange( CUdeviceptr *pbase, unsigned int *psize, CUdeviceptr dptr );
    typedef CUresult CUDAAPI tcuMemAllocPitch( CUdeviceptr *dptr, 
                                      unsigned int *pPitch,
                                      unsigned int WidthInBytes, 
                                      unsigned int Height, 
                                      // size of biggest r/w to be performed by kernels on this memory
                                      // 4, 8 or 16 bytes
                                      unsigned int ElementSizeBytes
                                     );
#endif

    typedef CUresult CUDAAPI tcuMemFree(CUdeviceptr dptr);

#if __CUDA_API_VERSION >= 3020
    typedef CUresult CUDAAPI tcuMemAllocHost(void **pp, size_t bytesize);
#else
    typedef CUresult CUDAAPI tcuMemAllocHost(void **pp, unsigned int bytesize);
#endif

    typedef CUresult CUDAAPI tcuMemFreeHost(void *p);
    typedef CUresult CUDAAPI tcuMemHostAlloc(void **pp, size_t bytesize, unsigned int Flags );
 
    typedef CUresult CUDAAPI tcuMemHostGetDevicePointer( CUdeviceptr *pdptr, void *p, unsigned int Flags );
    typedef CUresult CUDAAPI tcuMemHostGetFlags( unsigned int *pFlags, void *p );

    typedef CUresult CUDAAPI tcuMemHostRegister(void *p, size_t bytesize, unsigned int Flags);
    typedef CUresult CUDAAPI tcuMemHostUnregister(void *p);;
    typedef CUresult CUDAAPI tcuMemcpy(CUdeviceptr dst, CUdeviceptr src, size_t ByteCount);
    typedef CUresult CUDAAPI tcuMemcpyPeer(CUdeviceptr dstDevice, CUcontext dstContext, CUdeviceptr srcDevice, CUcontext srcContext, size_t ByteCount);

    /************************************
     **
     **    Synchronous Memcpy
     **
     ** Intra-device memcpy's done with these functions may execute in parallel with the CPU,
     ** but if host memory is involved, they wait until the copy is done before returning.
     **
     ***********************************/

    // 1D functions
#if __CUDA_API_VERSION >= 3020
        // system <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoD (CUdeviceptr dstDevice, const void *srcHost, size_t ByteCount );
        typedef CUresult  CUDAAPI tcuMemcpyDtoH (void *dstHost, CUdeviceptr srcDevice, size_t ByteCount );

        // device <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyDtoD (CUdeviceptr dstDevice, CUdeviceptr srcDevice, size_t ByteCount );

        // device <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyDtoA ( CUarray dstArray, size_t dstOffset, CUdeviceptr srcDevice, size_t ByteCount );
        typedef CUresult  CUDAAPI tcuMemcpyAtoD ( CUdeviceptr dstDevice, CUarray srcArray, size_t srcOffset, size_t ByteCount );

        // system <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoA( CUarray dstArray, size_t dstOffset, const void *srcHost, size_t ByteCount );
        typedef CUresult  CUDAAPI tcuMemcpyAtoH( void *dstHost, CUarray srcArray, size_t srcOffset, size_t ByteCount );

        // array <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyAtoA( CUarray dstArray, size_t dstOffset, CUarray srcArray, size_t srcOffset, size_t ByteCount );
#else
        // system <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoD (CUdeviceptr dstDevice, const void *srcHost, unsigned int ByteCount );
        typedef CUresult  CUDAAPI tcuMemcpyDtoH (void *dstHost, CUdeviceptr srcDevice, unsigned int ByteCount );

        // device <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyDtoD (CUdeviceptr dstDevice, CUdeviceptr srcDevice, unsigned int ByteCount );

        // device <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyDtoA ( CUarray dstArray, unsigned int dstOffset, CUdeviceptr srcDevice, unsigned int ByteCount );
        typedef CUresult  CUDAAPI tcuMemcpyAtoD ( CUdeviceptr dstDevice, CUarray srcArray, unsigned int srcOffset, unsigned int ByteCount );

        // system <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoA( CUarray dstArray, unsigned int dstOffset, const void *srcHost, unsigned int ByteCount );
        typedef CUresult  CUDAAPI tcuMemcpyAtoH( void *dstHost, CUarray srcArray, unsigned int srcOffset, unsigned int ByteCount );

        // array <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyAtoA( CUarray dstArray, unsigned int dstOffset, CUarray srcArray, unsigned int srcOffset, unsigned int ByteCount );
#endif

    // 2D memcpy

        typedef CUresult  CUDAAPI tcuMemcpy2D( const CUDA_MEMCPY2D *pCopy );
        typedef CUresult  CUDAAPI tcuMemcpy2DUnaligned( const CUDA_MEMCPY2D *pCopy );

    // 3D memcpy

        typedef CUresult  CUDAAPI tcuMemcpy3D( const CUDA_MEMCPY3D *pCopy );

    /************************************
     **
     **    Asynchronous Memcpy
     **
     ** Any host memory involved must be DMA'able (e.g., allocated with cuMemAllocHost).
     ** memcpy's done with these functions execute in parallel with the CPU and, if
     ** the hardware is available, may execute in parallel with the GPU.
     ** Asynchronous memcpy must be accompanied by appropriate stream synchronization.
     **
     ***********************************/

    // 1D functions
#if __CUDA_API_VERSION >= 3020
        // system <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoDAsync (CUdeviceptr dstDevice, 
            const void *srcHost, size_t ByteCount, CUstream hStream );
        typedef CUresult  CUDAAPI tcuMemcpyDtoHAsync (void *dstHost, 
            CUdeviceptr srcDevice, size_t ByteCount, CUstream hStream );

        // device <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyDtoDAsync (CUdeviceptr dstDevice,
            CUdeviceptr srcDevice, size_t ByteCount, CUstream hStream );

        // system <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoAAsync( CUarray dstArray, size_t dstOffset, 
            const void *srcHost, size_t ByteCount, CUstream hStream );
        typedef CUresult  CUDAAPI tcuMemcpyAtoHAsync( void *dstHost, CUarray srcArray, size_t srcOffset, 
            size_t ByteCount, CUstream hStream );

#else
        // system <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoDAsync (CUdeviceptr dstDevice, 
            const void *srcHost, unsigned int ByteCount, CUstream hStream );
        typedef CUresult  CUDAAPI tcuMemcpyDtoHAsync (void *dstHost, 
            CUdeviceptr srcDevice, unsigned int ByteCount, CUstream hStream );

        // device <-> device memory
        typedef CUresult  CUDAAPI tcuMemcpyDtoDAsync (CUdeviceptr dstDevice,
            CUdeviceptr srcDevice, unsigned int ByteCount, CUstream hStream );

        // system <-> array memory
        typedef CUresult  CUDAAPI tcuMemcpyHtoAAsync( CUarray dstArray, unsigned int dstOffset, 
            const void *srcHost, unsigned int ByteCount, CUstream hStream );
        typedef CUresult  CUDAAPI tcuMemcpyAtoHAsync( void *dstHost, CUarray srcArray, unsigned int srcOffset, 
            unsigned int ByteCount, CUstream hStream );
#endif

        // 2D memcpy
        typedef CUresult  CUDAAPI tcuMemcpy2DAsync( const CUDA_MEMCPY2D *pCopy, CUstream hStream );

        // 3D memcpy
        typedef CUresult  CUDAAPI tcuMemcpy3DAsync( const CUDA_MEMCPY3D *pCopy, CUstream hStream );

    /************************************
     **
     **    Memset
     **
     ***********************************/
        typedef CUresult  CUDAAPI tcuMemsetD8( CUdeviceptr dstDevice, unsigned char uc, unsigned int N );
        typedef CUresult  CUDAAPI tcuMemsetD16( CUdeviceptr dstDevice, unsigned short us, unsigned int N );
        typedef CUresult  CUDAAPI tcuMemsetD32( CUdeviceptr dstDevice, unsigned int ui, unsigned int N );

#if __CUDA_API_VERSION >= 3020
		typedef CUresult  CUDAAPI tcuMemsetD2D8( CUdeviceptr dstDevice, unsigned int dstPitch, unsigned char uc, size_t Width, size_t Height );
        typedef CUresult  CUDAAPI tcuMemsetD2D16( CUdeviceptr dstDevice, unsigned int dstPitch, unsigned short us, size_t Width, size_t Height );
        typedef CUresult  CUDAAPI tcuMemsetD2D32( CUdeviceptr dstDevice, unsigned int dstPitch, unsigned int ui, size_t Width, size_t Height );
#else
		typedef CUresult  CUDAAPI tcuMemsetD2D8( CUdeviceptr dstDevice, unsigned int dstPitch, unsigned char uc, unsigned int Width, unsigned int Height );
        typedef CUresult  CUDAAPI tcuMemsetD2D16( CUdeviceptr dstDevice, unsigned int dstPitch, unsigned short us, unsigned int Width, unsigned int Height );
        typedef CUresult  CUDAAPI tcuMemsetD2D32( CUdeviceptr dstDevice, unsigned int dstPitch, unsigned int ui, unsigned int Width, unsigned int Height );
#endif

    /************************************
     **
     **    Function management
     **
     ***********************************/


    typedef CUresult CUDAAPI tcuFuncSetBlockShape (CUfunction hfunc, int x, int y, int z);
    typedef CUresult CUDAAPI tcuFuncSetSharedSize (CUfunction hfunc, unsigned int bytes);
    typedef CUresult CUDAAPI tcuFuncGetAttribute (int *pi, CUfunction_attribute attrib, CUfunction hfunc);
    typedef CUresult CUDAAPI tcuFuncSetCacheConfig(CUfunction hfunc, CUfunc_cache config);
    typedef CUresult CUDAAPI tcuLaunchKernel(CUfunction f,
                                            unsigned int gridDimX,  unsigned int gridDimY,  unsigned int gridDimZ,
                                            unsigned int blockDimX, unsigned int blockDimY, unsigned int blockDimZ,
                                            unsigned int sharedMemBytes,
                                            CUstream hStream, void **kernelParams, void **extra);

    /************************************
     **
     **    Array management 
     **
     ***********************************/
   
    typedef CUresult  CUDAAPI tcuArrayCreate( CUarray *pHandle, const CUDA_ARRAY_DESCRIPTOR *pAllocateArray );
    typedef CUresult  CUDAAPI tcuArrayGetDescriptor( CUDA_ARRAY_DESCRIPTOR *pArrayDescriptor, CUarray hArray );
    typedef CUresult  CUDAAPI tcuArrayDestroy( CUarray hArray );

    typedef CUresult  CUDAAPI tcuArray3DCreate( CUarray *pHandle, const CUDA_ARRAY3D_DESCRIPTOR *pAllocateArray );
    typedef CUresult  CUDAAPI tcuArray3DGetDescriptor( CUDA_ARRAY3D_DESCRIPTOR *pArrayDescriptor, CUarray hArray );


    /************************************
     **
     **    Texture reference management
     **
     ***********************************/
    typedef CUresult  CUDAAPI tcuTexRefCreate( CUtexref *pTexRef );
    typedef CUresult  CUDAAPI tcuTexRefDestroy( CUtexref hTexRef );
    
    typedef CUresult  CUDAAPI tcuTexRefSetArray( CUtexref hTexRef, CUarray hArray, unsigned int Flags );

#if __CUDA_API_VERSION >= 3020
	typedef CUresult  CUDAAPI tcuTexRefSetAddress( size_t *ByteOffset, CUtexref hTexRef, CUdeviceptr dptr, size_t bytes );
	typedef CUresult  CUDAAPI tcuTexRefSetAddress2D( CUtexref hTexRef, const CUDA_ARRAY_DESCRIPTOR *desc, CUdeviceptr dptr, size_t Pitch);
#else
	typedef CUresult  CUDAAPI tcuTexRefSetAddress( unsigned int *ByteOffset, CUtexref hTexRef, CUdeviceptr dptr, unsigned int bytes );
	typedef CUresult  CUDAAPI tcuTexRefSetAddress2D( CUtexref hTexRef, const CUDA_ARRAY_DESCRIPTOR *desc, CUdeviceptr dptr, unsigned int Pitch);
#endif

    typedef CUresult  CUDAAPI tcuTexRefSetFormat( CUtexref hTexRef, CUarray_format fmt, int NumPackedComponents );
    typedef CUresult  CUDAAPI tcuTexRefSetAddressMode( CUtexref hTexRef, int dim, CUaddress_mode am );
    typedef CUresult  CUDAAPI tcuTexRefSetFilterMode( CUtexref hTexRef, CUfilter_mode fm );
    typedef CUresult  CUDAAPI tcuTexRefSetFlags( CUtexref hTexRef, unsigned int Flags );

    typedef CUresult  CUDAAPI tcuTexRefGetAddress( CUdeviceptr *pdptr, CUtexref hTexRef );
    typedef CUresult  CUDAAPI tcuTexRefGetArray( CUarray *phArray, CUtexref hTexRef );
    typedef CUresult  CUDAAPI tcuTexRefGetAddressMode( CUaddress_mode *pam, CUtexref hTexRef, int dim );
    typedef CUresult  CUDAAPI tcuTexRefGetFilterMode( CUfilter_mode *pfm, CUtexref hTexRef );
    typedef CUresult  CUDAAPI tcuTexRefGetFormat( CUarray_format *pFormat, int *pNumChannels, CUtexref hTexRef );
    typedef CUresult  CUDAAPI tcuTexRefGetFlags( unsigned int *pFlags, CUtexref hTexRef );

    /************************************
     **
     **    Surface reference management
     **
     ***********************************/

    typedef CUresult  CUDAAPI tcuSurfRefSetArray( CUsurfref hSurfRef, CUarray hArray, unsigned int Flags );
    typedef CUresult  CUDAAPI tcuSurfRefGetArray( CUarray *phArray, CUsurfref hSurfRef );

    /************************************
     **
     **    Parameter management
     **
     ***********************************/

    typedef CUresult  CUDAAPI tcuParamSetSize (CUfunction hfunc, unsigned int numbytes);
    typedef CUresult  CUDAAPI tcuParamSeti    (CUfunction hfunc, int offset, unsigned int value);
    typedef CUresult  CUDAAPI tcuParamSetf    (CUfunction hfunc, int offset, float value);
    typedef CUresult  CUDAAPI tcuParamSetv    (CUfunction hfunc, int offset, void *ptr, unsigned int numbytes);
    typedef CUresult  CUDAAPI tcuParamSetTexRef(CUfunction hfunc, int texunit, CUtexref hTexRef);


    /************************************
     **
     **    Launch functions
     **
     ***********************************/

    typedef CUresult CUDAAPI tcuLaunch ( CUfunction f );
    typedef CUresult CUDAAPI tcuLaunchGrid (CUfunction f, int grid_width, int grid_height);
    typedef CUresult CUDAAPI tcuLaunchGridAsync( CUfunction f, int grid_width, int grid_height, CUstream hStream );

    /************************************
     **
     **    Events
     **
     ***********************************/
    typedef CUresult CUDAAPI tcuEventCreate( CUevent *phEvent, unsigned int Flags );
    typedef CUresult CUDAAPI tcuEventRecord( CUevent hEvent, CUstream hStream );
    typedef CUresult CUDAAPI tcuEventQuery( CUevent hEvent );
    typedef CUresult CUDAAPI tcuEventSynchronize( CUevent hEvent );
    typedef CUresult CUDAAPI tcuEventDestroy( CUevent hEvent );
    typedef CUresult CUDAAPI tcuEventElapsedTime( float *pMilliseconds, CUevent hStart, CUevent hEnd );

    /************************************
     **
     **    Streams
     **
     ***********************************/
    typedef CUresult CUDAAPI  tcuStreamCreate( CUstream *phStream, unsigned int Flags );
    typedef CUresult CUDAAPI  tcuStreamQuery( CUstream hStream );
    typedef CUresult CUDAAPI  tcuStreamSynchronize( CUstream hStream );
    typedef CUresult CUDAAPI  tcuStreamDestroy( CUstream hStream );

    /************************************
     **
     **    Graphics interop
     **
     ***********************************/
    typedef CUresult CUDAAPI tcuGraphicsUnregisterResource(CUgraphicsResource resource);
    typedef CUresult CUDAAPI tcuGraphicsSubResourceGetMappedArray( CUarray *pArray, CUgraphicsResource resource, unsigned int arrayIndex, unsigned int mipLevel );

#if __CUDA_API_VERSION >= 3020
	typedef CUresult CUDAAPI tcuGraphicsResourceGetMappedPointer( CUdeviceptr *pDevPtr, size_t *pSize, CUgraphicsResource resource );
#else
	typedef CUresult CUDAAPI tcuGraphicsResourceGetMappedPointer( CUdeviceptr *pDevPtr, unsigned int *pSize, CUgraphicsResource resource );
#endif

	typedef CUresult CUDAAPI tcuGraphicsResourceSetMapFlags( CUgraphicsResource resource, unsigned int flags ); 
    typedef CUresult CUDAAPI tcuGraphicsMapResources( unsigned int count, CUgraphicsResource *resources, CUstream hStream );
    typedef CUresult CUDAAPI tcuGraphicsUnmapResources( unsigned int count, CUgraphicsResource *resources, CUstream hStream );

    /************************************
     **
     **    Export tables
     **
     ***********************************/
    typedef CUresult CUDAAPI tcuGetExportTable( const void **ppExportTable, const CUuuid *pExportTableId );

    /************************************
     **
     **    Limits
     **
     ***********************************/

    typedef CUresult CUDAAPI tcuCtxSetLimit(CUlimit limit, size_t value);
    typedef CUresult CUDAAPI tcuCtxGetLimit(size_t *pvalue, CUlimit limit);


    /************************************
     ************************************/

    extern CUresult CUDAAPI cuInit(unsigned int, int cudaVersion);

    extern tcuDriverGetVersion             *cuDriverGetVersion;
    extern tcuDeviceGet                    *cuDeviceGet;
    extern tcuDeviceGetCount               *cuDeviceGetCount;
    extern tcuDeviceGetName                *cuDeviceGetName;
    extern tcuDeviceComputeCapability      *cuDeviceComputeCapability;
	extern tcuDeviceGetProperties          *cuDeviceGetProperties;
    extern tcuDeviceGetAttribute           *cuDeviceGetAttribute;
    extern tcuCtxDestroy                   *cuCtxDestroy;
    extern tcuCtxAttach                    *cuCtxAttach;
    extern tcuCtxDetach                    *cuCtxDetach;
    extern tcuCtxPushCurrent               *cuCtxPushCurrent;
    extern tcuCtxPopCurrent                *cuCtxPopCurrent;

    extern tcuCtxSetCurrent                *cuCtxSetCurrent;
    extern tcuCtxGetCurrent                *cuCtxGetCurrent;

    extern tcuCtxGetDevice                 *cuCtxGetDevice;
    extern tcuCtxSynchronize               *cuCtxSynchronize;
    extern tcuModuleLoad                   *cuModuleLoad;
    extern tcuModuleLoadData               *cuModuleLoadData;
    extern tcuModuleLoadDataEx             *cuModuleLoadDataEx;
    extern tcuModuleLoadFatBinary          *cuModuleLoadFatBinary;
    extern tcuModuleUnload                 *cuModuleUnload;
    extern tcuModuleGetFunction            *cuModuleGetFunction;
	extern tcuModuleGetTexRef              *cuModuleGetTexRef;
    extern tcuModuleGetSurfRef             *cuModuleGetSurfRef;
    extern tcuMemFreeHost                  *cuMemFreeHost;
    extern tcuMemHostAlloc                 *cuMemHostAlloc;
    extern tcuMemHostGetFlags              *cuMemHostGetFlags;

    extern tcuMemHostRegister              *cuMemHostRegister;
    extern tcuMemHostUnregister            *cuMemHostUnregister;
    extern tcuMemcpy                       *cuMemcpy;
    extern tcuMemcpyPeer                   *cuMemcpyPeer;

	extern tcuDeviceTotalMem               *cuDeviceTotalMem;
    extern tcuCtxCreate                    *cuCtxCreate;
    extern tcuModuleGetGlobal              *cuModuleGetGlobal;
    extern tcuMemGetInfo                   *cuMemGetInfo;
    extern tcuMemAlloc                     *cuMemAlloc;
    extern tcuMemAllocPitch                *cuMemAllocPitch;
    extern tcuMemFree                      *cuMemFree;
    extern tcuMemGetAddressRange           *cuMemGetAddressRange;
    extern tcuMemAllocHost                 *cuMemAllocHost;
    extern tcuMemHostGetDevicePointer      *cuMemHostGetDevicePointer;
    extern tcuFuncSetBlockShape            *cuFuncSetBlockShape;
    extern tcuFuncSetSharedSize            *cuFuncSetSharedSize;
    extern tcuFuncGetAttribute             *cuFuncGetAttribute;
    extern tcuFuncSetCacheConfig           *cuFuncSetCacheConfig;
    extern tcuLaunchKernel                 *cuLaunchKernel;
    extern tcuArrayDestroy                 *cuArrayDestroy;
    extern tcuTexRefCreate                 *cuTexRefCreate;
    extern tcuTexRefDestroy                *cuTexRefDestroy;
    extern tcuTexRefSetArray               *cuTexRefSetArray;
    extern tcuTexRefSetFormat              *cuTexRefSetFormat;
    extern tcuTexRefSetAddressMode         *cuTexRefSetAddressMode;
    extern tcuTexRefSetFilterMode          *cuTexRefSetFilterMode;
    extern tcuTexRefSetFlags               *cuTexRefSetFlags;
	extern tcuTexRefGetArray               *cuTexRefGetArray;
	extern tcuTexRefGetAddressMode         *cuTexRefGetAddressMode;
    extern tcuTexRefGetFilterMode          *cuTexRefGetFilterMode;
    extern tcuTexRefGetFormat              *cuTexRefGetFormat;
    extern tcuTexRefGetFlags               *cuTexRefGetFlags;
    extern tcuSurfRefSetArray              *cuSurfRefSetArray;
    extern tcuSurfRefGetArray              *cuSurfRefGetArray;
    extern tcuParamSetSize                 *cuParamSetSize;
    extern tcuParamSeti                    *cuParamSeti;
    extern tcuParamSetf                    *cuParamSetf;
    extern tcuParamSetv                    *cuParamSetv;
    extern tcuParamSetTexRef               *cuParamSetTexRef;
    extern tcuLaunch                       *cuLaunch;
    extern tcuLaunchGrid                   *cuLaunchGrid;
    extern tcuLaunchGridAsync              *cuLaunchGridAsync;
    extern tcuEventCreate                  *cuEventCreate;
    extern tcuEventRecord                  *cuEventRecord;
    extern tcuEventQuery                   *cuEventQuery;
    extern tcuEventSynchronize             *cuEventSynchronize;
    extern tcuEventDestroy                 *cuEventDestroy;
    extern tcuEventElapsedTime             *cuEventElapsedTime;
    extern tcuStreamCreate                 *cuStreamCreate;
    extern tcuStreamQuery                  *cuStreamQuery;
    extern tcuStreamSynchronize            *cuStreamSynchronize;
    extern tcuStreamDestroy                *cuStreamDestroy;
    extern tcuGraphicsUnregisterResource         *cuGraphicsUnregisterResource;
    extern tcuGraphicsSubResourceGetMappedArray  *cuGraphicsSubResourceGetMappedArray;
    extern tcuGraphicsResourceSetMapFlags        *cuGraphicsResourceSetMapFlags;
    extern tcuGraphicsMapResources               *cuGraphicsMapResources;
    extern tcuGraphicsUnmapResources             *cuGraphicsUnmapResources;
    extern tcuGetExportTable                     *cuGetExportTable;
    extern tcuCtxSetLimit                        *cuCtxSetLimit;
    extern tcuCtxGetLimit                        *cuCtxGetLimit;

// These functions could be using the CUDA 3.2 interface (_v2)
    extern tcuMemcpyHtoD                   *cuMemcpyHtoD;
    extern tcuMemcpyDtoH                   *cuMemcpyDtoH;
    extern tcuMemcpyDtoD                   *cuMemcpyDtoD;
    extern tcuMemcpyDtoA                   *cuMemcpyDtoA;
    extern tcuMemcpyAtoD                   *cuMemcpyAtoD;
    extern tcuMemcpyHtoA                   *cuMemcpyHtoA;
    extern tcuMemcpyAtoH                   *cuMemcpyAtoH;
    extern tcuMemcpyAtoA                   *cuMemcpyAtoA;
	extern tcuMemcpy2D                     *cuMemcpy2D;
    extern tcuMemcpy2DUnaligned            *cuMemcpy2DUnaligned;
    extern tcuMemcpy3D                     *cuMemcpy3D;
    extern tcuMemcpyHtoDAsync              *cuMemcpyHtoDAsync;
    extern tcuMemcpyDtoHAsync              *cuMemcpyDtoHAsync;
    extern tcuMemcpyDtoDAsync              *cuMemcpyDtoDAsync;
    extern tcuMemcpyHtoAAsync              *cuMemcpyHtoAAsync;
    extern tcuMemcpyAtoHAsync              *cuMemcpyAtoHAsync;
    extern tcuMemcpy2DAsync                *cuMemcpy2DAsync;
    extern tcuMemcpy3DAsync                *cuMemcpy3DAsync;
    extern tcuMemsetD8                     *cuMemsetD8;
    extern tcuMemsetD16                    *cuMemsetD16;
    extern tcuMemsetD32                    *cuMemsetD32;
    extern tcuMemsetD2D8                   *cuMemsetD2D8;
    extern tcuMemsetD2D16                  *cuMemsetD2D16;
    extern tcuMemsetD2D32                  *cuMemsetD2D32;
    extern tcuArrayCreate                  *cuArrayCreate;
    extern tcuArrayGetDescriptor           *cuArrayGetDescriptor;
    extern tcuArray3DCreate                *cuArray3DCreate;
    extern tcuArray3DGetDescriptor         *cuArray3DGetDescriptor;
	extern tcuTexRefSetAddress             *cuTexRefSetAddress;
    extern tcuTexRefSetAddress2D           *cuTexRefSetAddress2D;
    extern tcuTexRefGetAddress             *cuTexRefGetAddress;
    extern tcuGraphicsResourceGetMappedPointer   *cuGraphicsResourceGetMappedPointer;

#ifdef __cplusplus
}
#endif

//#undef __CUDA_API_VERSION

#endif //__cuda_drvapi_dynlink_cuda_h__







nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_drvapi_dynlink_d3d.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef __cuda_drvapi_dynlink_d3d_h__
#define __cuda_drvapi_dynlink_d3d_h__

#if defined(_WIN32)
	#pragma warning(disable: 4312)

    #if defined (CUDA_INIT_D3D9) || defined(CUDA_INIT_D3D10) || defined(CUDA_INIT_D3D11)
		#include <Windows.h>
		#include <mmsystem.h>
    #endif

	#ifdef CUDA_INIT_D3D9
		#include <d3dx9.h>
		#pragma warning( disable : 4996 ) // disable deprecated warning 
		#include <strsafe.h>
		#pragma warning( default : 4996 )

		/**
		 * CUDA 2.x compatibility - Flags to register a D3D9 graphics resource
		 */
		typedef enum CUd3d9register_flags_enum {
			CU_D3D9_REGISTER_FLAGS_NONE  = 0x00,
			CU_D3D9_REGISTER_FLAGS_ARRAY = 0x01,
		} CUd3d9register_flags;

		/**
		 * CUDA 2.x compatibility - Flags for D3D9 mapping and unmapping interop resources
		 */
		typedef enum CUd3d9map_flags_enum {
			CU_D3D9_MAPRESOURCE_FLAGS_NONE         = 0x00,
			CU_D3D9_MAPRESOURCE_FLAGS_READONLY     = 0x01,
			CU_D3D9_MAPRESOURCE_FLAGS_WRITEDISCARD = 0x02,    
		} CUd3d9map_flags;

		// D3D9/CUDA interop (CUDA 1.x compatible API). These functions are deprecated, please use the ones below
		typedef CUresult CUDAAPI tcuD3D9Begin( IDirect3DDevice9 *pDevice );
		typedef CUresult CUDAAPI tcuD3D9End( void );
		typedef CUresult CUDAAPI tcuD3D9RegisterVertexBuffer( IDirect3DVertexBuffer9 *pVB );
		typedef CUresult CUDAAPI tcuD3D9MapVertexBuffer( CUdeviceptr *pDevPtr, unsigned int *pSize, IDirect3DVertexBuffer9 *pVB );
		typedef CUresult CUDAAPI tcuD3D9UnmapVertexBuffer( IDirect3DVertexBuffer9 *pVB );
		typedef CUresult CUDAAPI tcuD3D9UnregisterVertexBuffer( IDirect3DVertexBuffer9 *pVB );

		// D3D9/CUDA interop (CUDA 2.x compatible)
		typedef CUresult CUDAAPI tcuD3D9GetDirect3DDevice( IDirect3DDevice9 **ppD3DDevice );
		typedef CUresult CUDAAPI tcuD3D9RegisterResource( IDirect3DResource9 *pResource, unsigned int Flags );
		typedef CUresult CUDAAPI tcuD3D9UnregisterResource( IDirect3DResource9 *pResource );

		typedef CUresult CUDAAPI tcuD3D9MapResources( unsigned int count, IDirect3DResource9 **ppResource );
		typedef CUresult CUDAAPI tcuD3D9UnmapResources( unsigned int count, IDirect3DResource9 **ppResource );
		typedef CUresult CUDAAPI tcuD3D9ResourceSetMapFlags( IDirect3DResource9 *pResource, unsigned int Flags ); 

		typedef CUresult CUDAAPI tcuD3D9ResourceGetSurfaceDimensions( unsigned int *pWidth, unsigned int *pHeight, unsigned int *pDepth, IDirect3DResource9 *pResource, unsigned int Face, unsigned int Level );
		typedef CUresult CUDAAPI tcuD3D9ResourceGetMappedArray( CUarray *pArray, IDirect3DResource9 *pResource, unsigned int Face, unsigned int Level );
		typedef CUresult CUDAAPI tcuD3D9ResourceGetMappedPointer( CUdeviceptr *pDevPtr, IDirect3DResource9 *pResource, unsigned int Face, unsigned int Level );
		typedef CUresult CUDAAPI tcuD3D9ResourceGetMappedSize( unsigned int *pSize, IDirect3DResource9 *pResource, unsigned int Face, unsigned int Level );
		typedef CUresult CUDAAPI tcuD3D9ResourceGetMappedPitch( unsigned int *pPitch, unsigned int *pPitchSlice, IDirect3DResource9 *pResource, unsigned int Face, unsigned int Level );

		// D3D9/CUDA interop (CUDA 2.0+)
		typedef CUresult CUDAAPI tcuD3D9GetDevice( CUdevice *pCudaDevice, const char *pszAdapterName);
		typedef CUresult CUDAAPI tcuD3D9CtxCreate( CUcontext *pCtx, CUdevice *pCudaDevice, unsigned int Flags, IDirect3DDevice9 *pD3DDevice );
		typedef CUresult CUDAAPI tcuGraphicsD3D9RegisterResource( CUgraphicsResource *pCudaResource, IDirect3DResource9 *pD3DResource, unsigned int Flags );
	#endif

	#ifdef CUDA_INIT_D3D10
        #include <dxgi.h>
        #include <d3d10_1.h>
        #include <d3d10.h>
        #include <d3dx10.h>

		#pragma warning( disable : 4996 ) // disable deprecated warning 
		#include <strsafe.h>
		#pragma warning( default : 4996 )

		// D3D11/CUDA interop (CUDA 3.0)
		typedef CUresult CUDAAPI tcuD3D10GetDevice( CUdevice *pCudaDevice, IDXGIAdapter *pAdapter );
		typedef CUresult CUDAAPI tcuD3D10CtxCreate( CUcontext *pCtx, CUdevice *pCudaDevice, unsigned int Flags, ID3D10Device *pD3DDevice );
		typedef CUresult CUDAAPI tcuGraphicsD3D10RegisterResource( CUgraphicsResource *pCudaResource, ID3D10Resource *pD3DResource, unsigned int Flags );
	#endif // CUDA_INIT_D3D10

	#ifdef CUDA_INIT_D3D11
        #include <dxgi.h>
        #include <d3d11.h>
        #include <d3dx11.h>

		#pragma warning( disable : 4996 ) // disable deprecated warning 
		#include <strsafe.h>
		#pragma warning( default : 4996 )

		// D3D11/CUDA interop (CUDA 3.0)
		typedef CUresult CUDAAPI tcuD3D11GetDevice( CUdevice *pCudaDevice, IDXGIAdapter *pAdapter );
		typedef CUresult CUDAAPI tcuD3D11CtxCreate( CUcontext *pCtx, CUdevice *pCudaDevice, unsigned int Flags, ID3D11Device *pD3DDevice );
		typedef CUresult CUDAAPI tcuGraphicsD3D11RegisterResource( CUgraphicsResource *pCudaResource, ID3D11Resource *pD3DResource, unsigned int Flags );
	#endif // CUDA_INIT_D3D11

#endif // WIN32

#endif // __cuda_drvapi_dynlink_cuda_d3d_h__







nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_drvapi_dynlink_gl.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef __cuda_drvapi_dynlink_cuda_gl_h__
#define __cuda_drvapi_dynlink_cuda_gl_h__

#ifdef CUDA_INIT_OPENGL

	#ifdef _WIN32
	#  define WINDOWS_LEAN_AND_MEAN
	#  define NOMINMAX
	#  include <windows.h>
	#endif

	// includes, system
	#include <stdlib.h>
	#include <stdio.h>
	#include <string.h>
	#include <math.h>

	// includes, GL
	#include <GL/glew.h>

	#if defined (__APPLE__) || defined(MACOSX)
	#include <GLUT/glut.h>
	#else
	#include <GL/freeglut.h>
	#endif
		        
		/************************************
		 **
		 **    OpenGL Graphics/Interop
		 **
		 ***********************************/

		// OpenGL/CUDA interop (CUDA 2.0+)
		typedef CUresult CUDAAPI tcuGLCtxCreate( CUcontext *pCtx, unsigned int Flags, CUdevice device );
		typedef CUresult CUDAAPI tcuGraphicsGLRegisterBuffer( CUgraphicsResource *pCudaResource, GLuint buffer, unsigned int Flags );
		typedef CUresult CUDAAPI tcuGraphicsGLRegisterImage( CUgraphicsResource *pCudaResource, GLuint image, GLenum target, unsigned int Flags );

	#ifdef _WIN32
        #include <GL/wglext.h>
		// WIN32
		typedef CUresult CUDAAPI tcuWGLGetDevice( CUdevice *pDevice, HGPUNV hGpu );
	#endif

#endif // CUDA_INIT_OPENGL

#endif // __cuda_drvapi_dynlink_cuda_gl_h__








nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_runtime_api_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__CUDA_RUNTIME_API_DYNLINK_H__)
#define __CUDA_RUNTIME_API_DYNLINK_H__

/*******************************************************************************
*                                                                              *
* CUDA runtime API version number 2.1                                          *
*                                                                              *
*******************************************************************************/
 
#define CUDART_VERSION \
        2010

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "host_defines.h"
#include "builtin_types.h"

#if !defined(__dv)

#if defined(__cplusplus)

#define __dv(v) \
        = v

#else /* __cplusplus */

#define __dv(v)

#endif /* __cplusplus */

#endif /* !__dv */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#ifdef _WIN32
#define CUDARTAPI __stdcall
#else
#define CUDARTAPI 
#endif


#if defined(__cplusplus)

//namespace dyn
//{

extern "C" {
#endif /* __cplusplus */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaMalloc3D(struct cudaPitchedPtr* pitchDevPtr, struct cudaExtent extent);
typedef __host__ cudaError_t CUDARTAPI tcudaMalloc3DArray(struct cudaArray** arrayPtr, const struct cudaChannelFormatDesc* desc, struct cudaExtent extent);
typedef __host__ cudaError_t CUDARTAPI tcudaMemset3D(struct cudaPitchedPtr pitchDevPtr, int value, struct cudaExtent extent);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy3D(const struct cudaMemcpy3DParms *p);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy3DAsync(const struct cudaMemcpy3DParms *p, cudaStream_t stream);


/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaMalloc(void **devPtr, size_t size);
typedef __host__ cudaError_t CUDARTAPI tcudaMallocHost(void **ptr, size_t size);
typedef __host__ cudaError_t CUDARTAPI tcudaMallocPitch(void **devPtr, size_t *pitch, size_t width, size_t height);
typedef __host__ cudaError_t CUDARTAPI tcudaMallocArray(struct cudaArray **array, const struct cudaChannelFormatDesc *desc, size_t width, size_t height /*__dv(1)*/);
typedef __host__ cudaError_t CUDARTAPI tcudaFree(void *devPtr);
typedef __host__ cudaError_t CUDARTAPI tcudaFreeHost(void *ptr);
typedef __host__ cudaError_t CUDARTAPI tcudaFreeArray(struct cudaArray *array);


/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy(void *dst, const void *src, size_t count, enum cudaMemcpyKind kind);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyToArray(struct cudaArray *dst, size_t wOffset, size_t hOffset, const void *src, size_t count, enum cudaMemcpyKind kind);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyFromArray(void *dst, const struct cudaArray *src, size_t wOffset, size_t hOffset, size_t count, enum cudaMemcpyKind kind);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyArrayToArray(struct cudaArray *dst, size_t wOffsetDst, size_t hOffsetDst, const struct cudaArray *src, size_t wOffsetSrc, size_t hOffsetSrc, size_t count, enum cudaMemcpyKind /*kind __dv(cudaMemcpyDeviceToDevice)*/);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2D(void *dst, size_t dpitch, const void *src, size_t spitch, size_t width, size_t height, enum cudaMemcpyKind kind);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2DToArray(struct cudaArray *dst, size_t wOffset, size_t hOffset, const void *src, size_t spitch, size_t width, size_t height, enum cudaMemcpyKind kind);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2DFromArray(void *dst, size_t dpitch, const struct cudaArray *src, size_t wOffset, size_t hOffset, size_t width, size_t height, enum cudaMemcpyKind kind);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2DArrayToArray(struct cudaArray *dst, size_t wOffsetDst, size_t hOffsetDst, const struct cudaArray *src, size_t wOffsetSrc, size_t hOffsetSrc, size_t width, size_t height, enum cudaMemcpyKind /*kind __dv(cudaMemcpyDeviceToDevice)*/);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyToSymbol(const char *symbol, const void *src, size_t count, size_t offset /*__dv(0)*/, enum cudaMemcpyKind kind /*__dv(cudaMemcpyHostToDevice)*/);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyFromSymbol(void *dst, const char *symbol, size_t count, size_t offset /*__dv(0)*/, enum cudaMemcpyKind kind /*__dv(cudaMemcpyDeviceToHost)*/);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyAsync(void *dst, const void *src, size_t count, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyToArrayAsync(struct cudaArray *dst, size_t wOffset, size_t hOffset, const void *src, size_t count, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyFromArrayAsync(void *dst, const struct cudaArray *src, size_t wOffset, size_t hOffset, size_t count, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2DAsync(void *dst, size_t dpitch, const void *src, size_t spitch, size_t width, size_t height, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2DToArrayAsync(struct cudaArray *dst, size_t wOffset, size_t hOffset, const void *src, size_t spitch, size_t width, size_t height, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpy2DFromArrayAsync(void *dst, size_t dpitch, const struct cudaArray *src, size_t wOffset, size_t hOffset, size_t width, size_t height, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyToSymbolAsync(const char *symbol, const void *src, size_t count, size_t offset, enum cudaMemcpyKind kind, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaMemcpyFromSymbolAsync(void *dst, const char *symbol, size_t count, size_t offset, enum cudaMemcpyKind kind, cudaStream_t stream);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaMemset(void *mem, int c, size_t count);
typedef __host__ cudaError_t CUDARTAPI tcudaMemset2D(void *mem, size_t pitch, int c, size_t width, size_t height);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaGetSymbolAddress(void **devPtr, const char *symbol);
typedef __host__ cudaError_t CUDARTAPI tcudaGetSymbolSize(size_t *size, const char *symbol);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaGetDeviceCount(int *count);
typedef __host__ cudaError_t CUDARTAPI tcudaGetDeviceProperties(struct cudaDeviceProp *prop, int device);
typedef __host__ cudaError_t CUDARTAPI tcudaChooseDevice(int *device, const struct cudaDeviceProp *prop);
typedef __host__ cudaError_t CUDARTAPI tcudaSetDevice(int device);
typedef __host__ cudaError_t CUDARTAPI tcudaGetDevice(int *device);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaBindTexture(size_t *offset, const struct textureReference *texref, const void *devPtr, const struct cudaChannelFormatDesc *desc, size_t size /*__dv(UINT_MAX)*/);
typedef __host__ cudaError_t CUDARTAPI tcudaBindTextureToArray(const struct textureReference *texref, const struct cudaArray *array, const struct cudaChannelFormatDesc *desc);
typedef __host__ cudaError_t CUDARTAPI tcudaUnbindTexture(const struct textureReference *texref);
typedef __host__ cudaError_t CUDARTAPI tcudaGetTextureAlignmentOffset(size_t *offset, const struct textureReference *texref);
typedef __host__ cudaError_t CUDARTAPI tcudaGetTextureReference(const struct textureReference **texref, const char *symbol);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaGetChannelDesc(struct cudaChannelFormatDesc *desc, const struct cudaArray *array);
typedef __host__ struct cudaChannelFormatDesc CUDARTAPI tcudaCreateChannelDesc(int x, int y, int z, int w, enum cudaChannelFormatKind f);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaGetLastError(void);
typedef __host__ const char* CUDARTAPI tcudaGetErrorString(cudaError_t error);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaConfigureCall(dim3 gridDim, dim3 blockDim, size_t sharedMem /*__dv(0)*/, cudaStream_t stream /*__dv(0)*/);
typedef __host__ cudaError_t CUDARTAPI tcudaSetupArgument(const void *arg, size_t size, size_t offset);
typedef __host__ cudaError_t CUDARTAPI tcudaLaunch(const char *symbol);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaStreamCreate(cudaStream_t *stream);
typedef __host__ cudaError_t CUDARTAPI tcudaStreamDestroy(cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaStreamSynchronize(cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaStreamQuery(cudaStream_t stream);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaEventCreate(cudaEvent_t *event);
typedef __host__ cudaError_t CUDARTAPI tcudaEventRecord(cudaEvent_t event, cudaStream_t stream);
typedef __host__ cudaError_t CUDARTAPI tcudaEventQuery(cudaEvent_t event);
typedef __host__ cudaError_t CUDARTAPI tcudaEventSynchronize(cudaEvent_t event);
typedef __host__ cudaError_t CUDARTAPI tcudaEventDestroy(cudaEvent_t event);
typedef __host__ cudaError_t CUDARTAPI tcudaEventElapsedTime(float *ms, cudaEvent_t start, cudaEvent_t end);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaSetDoubleForDevice(double *d);
typedef __host__ cudaError_t CUDARTAPI tcudaSetDoubleForHost(double *d);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

typedef __host__ cudaError_t CUDARTAPI tcudaDeviceReset(void);
typedef __host__ cudaError_t CUDARTAPI tcudaDeviceSynchronize(void);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

extern tcudaMalloc3D                   *cudaMalloc3D;
extern tcudaMalloc3DArray              *cudaMalloc3DArray;
extern tcudaMemset3D                   *cudaMemset3D;
extern tcudaMemcpy3D                   *cudaMemcpy3D;
extern tcudaMemcpy3DAsync              *cudaMemcpy3DAsync;
extern tcudaMalloc                     *cudaMalloc;
extern tcudaMallocHost                 *cudaMallocHost;
extern tcudaMallocPitch                *cudaMallocPitch;
extern tcudaMallocArray                *cudaMallocArray;
extern tcudaFree                       *cudaFree;
extern tcudaFreeHost                   *cudaFreeHost;
extern tcudaFreeArray                  *cudaFreeArray;
extern tcudaMemcpy                     *cudaMemcpy;
extern tcudaMemcpyToArray              *cudaMemcpyToArray;
extern tcudaMemcpyFromArray            *cudaMemcpyFromArray;
extern tcudaMemcpyArrayToArray         *cudaMemcpyArrayToArray;
extern tcudaMemcpy2D                   *cudaMemcpy2D;
extern tcudaMemcpy2DToArray            *cudaMemcpy2DToArray;
extern tcudaMemcpy2DFromArray          *cudaMemcpy2DFromArray;
extern tcudaMemcpy2DArrayToArray       *cudaMemcpy2DArrayToArray;
extern tcudaMemcpyToSymbol             *cudaMemcpyToSymbol;
extern tcudaMemcpyFromSymbol           *cudaMemcpyFromSymbol;
extern tcudaMemcpyAsync                *cudaMemcpyAsync;
extern tcudaMemcpyToArrayAsync         *cudaMemcpyToArrayAsync;
extern tcudaMemcpyFromArrayAsync       *cudaMemcpyFromArrayAsync;
extern tcudaMemcpy2DAsync              *cudaMemcpy2DAsync;
extern tcudaMemcpy2DToArrayAsync       *cudaMemcpy2DToArrayAsync;
extern tcudaMemcpy2DFromArrayAsync     *cudaMemcpy2DFromArrayAsync;
extern tcudaMemcpyToSymbolAsync        *cudaMemcpyToSymbolAsync;
extern tcudaMemcpyFromSymbolAsync      *cudaMemcpyFromSymbolAsync;
extern tcudaMemset                     *cudaMemset;
extern tcudaMemset2D                   *cudaMemset2D;
extern tcudaGetSymbolAddress           *cudaGetSymbolAddress;
extern tcudaGetSymbolSize              *cudaGetSymbolSize;
extern tcudaGetDeviceCount             *cudaGetDeviceCount;
extern tcudaGetDeviceProperties        *cudaGetDeviceProperties;
extern tcudaChooseDevice               *cudaChooseDevice;
extern tcudaSetDevice                  *cudaSetDevice;
extern tcudaGetDevice                  *cudaGetDevice;
extern tcudaBindTexture                *cudaBindTexture;
extern tcudaBindTextureToArray         *cudaBindTextureToArray;
extern tcudaUnbindTexture              *cudaUnbindTexture;
extern tcudaGetTextureAlignmentOffset  *cudaGetTextureAlignmentOffset;
extern tcudaGetTextureReference        *cudaGetTextureReference;
extern tcudaGetChannelDesc             *cudaGetChannelDesc;
extern tcudaCreateChannelDesc          *cudaCreateChannelDesc;
extern tcudaGetLastError               *cudaGetLastError;
extern tcudaGetErrorString             *cudaGetErrorString;
extern tcudaConfigureCall              *cudaConfigureCall;
extern tcudaSetupArgument              *cudaSetupArgument;
extern tcudaLaunch                     *cudaLaunch;
extern tcudaStreamCreate               *cudaStreamCreate;
extern tcudaStreamDestroy              *cudaStreamDestroy;
extern tcudaStreamSynchronize          *cudaStreamSynchronize;
extern tcudaStreamQuery                *cudaStreamQuery;
extern tcudaEventCreate                *cudaEventCreate;
extern tcudaEventRecord                *cudaEventRecord;
extern tcudaEventQuery                 *cudaEventQuery;
extern tcudaEventSynchronize           *cudaEventSynchronize;
extern tcudaEventDestroy               *cudaEventDestroy;
extern tcudaEventElapsedTime           *cudaEventElapsedTime;
extern tcudaSetDoubleForDevice         *cudaSetDoubleForDevice;
extern tcudaSetDoubleForHost           *cudaSetDoubleForHost;
extern tcudaDeviceReset                *cudaDeviceReset;
extern tcudaDeviceSynchronize          *cudaDeviceSynchronize;

extern __host__ cudaError_t CUDARTAPI cudaRuntimeDynload(void);


#if defined(__cplusplus)

}

// } /* namespace dyn */


#endif /* __cplusplus */

#undef __dv

#endif /* !__CUDA_RUNTIME_API_DYNLINK_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_runtime_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__CUDA_RUNTIME_DYNLINK_H__)
#define __CUDA_RUNTIME_DYNLINK_H__

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "host_config.h"

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "builtin_types.h"
#include "channel_descriptor_dynlink.h"
#include "cuda_runtime_api_dynlink.h"
#include "driver_functions.h"
#include "host_defines.h"
#include "vector_functions.h"

#if defined(__CUDACC__)

#include "common_functions_dynlink.h"
#include "cuda_texture_types_dynlink.h"
#include "device_functions_dynlink.h"
#include "device_launch_parameters.h"

#endif /* __CUDACC__ */

#if defined(__cplusplus)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

template<class T>
__inline__ __host__ cudaError_t cudaSetupArgument(
  T      arg,
  size_t offset
)
{
    return dyn::cudaSetupArgument((const void*)&arg, sizeof(T), offset);
}

#if defined(__CUDACC__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __host__ cudaError_t cudaMemcpyToSymbol(
        char                *symbol,
  const void                *src,
        size_t               count,
        size_t               offset = 0,
        enum cudaMemcpyKind  kind   = cudaMemcpyHostToDevice
)
{
  return cudaMemcpyToSymbol((const char*)symbol, src, count, offset, kind);
}

template<class T>
__inline__ __host__ cudaError_t cudaMemcpyToSymbol(
  const T                   &symbol,
  const void                *src,
        size_t               count,
        size_t               offset = 0,
        enum cudaMemcpyKind  kind   = cudaMemcpyHostToDevice
)
{
  return cudaMemcpyToSymbol((const char*)&symbol, src, count, offset, kind);
}

static __inline__ __host__ cudaError_t cudaMemcpyToSymbolAsync(
        char                *symbol,
  const void                *src,
        size_t               count,
        size_t               offset,
        enum cudaMemcpyKind  kind,
        cudaStream_t         stream
)
{
  return cudaMemcpyToSymbolAsync((const char*)symbol, src, count, offset, kind, stream);
}

template<class T>
__inline__ __host__ cudaError_t cudaMemcpyToSymbolAsync(
  const T                   &symbol,
  const void                *src,
        size_t               count,
        size_t               offset,
        enum cudaMemcpyKind  kind,
        cudaStream_t         stream
)
{
  return cudaMemcpyToSymbolAsync((const char*)&symbol, src, count, offset, kind, stream);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __host__ cudaError_t cudaMemcpyFromSymbol(
  void                *dst,
  char                *symbol,
  size_t               count,
  size_t               offset = 0,
  enum cudaMemcpyKind  kind   = cudaMemcpyDeviceToHost
)
{
  return cudaMemcpyFromSymbol(dst, (const char*)symbol, count, offset, kind);
}

template<class T>
__inline__ __host__ cudaError_t cudaMemcpyFromSymbol(
        void                *dst,
  const T                   &symbol,
        size_t               count,
        size_t               offset = 0,
        enum cudaMemcpyKind  kind   = cudaMemcpyDeviceToHost
)
{
  return cudaMemcpyFromSymbol(dst, (const char*)&symbol, count, offset, kind);
}

static __inline__ __host__ cudaError_t cudaMemcpyFromSymbolAsync(
  void                *dst,
  char                *symbol,
  size_t               count,
  size_t               offset,
  enum cudaMemcpyKind  kind,
  cudaStream_t         stream
)
{
  return cudaMemcpyFromSymbolAsync(dst, (const char*)symbol, count, offset, kind, stream);
}

template<class T>
__inline__ __host__ cudaError_t cudaMemcpyFromSymbolAsync(
        void                *dst,
  const T                   &symbol,
        size_t               count,
        size_t               offset,
        enum cudaMemcpyKind  kind,
        cudaStream_t         stream
)
{
  return cudaMemcpyFromSymbolAsync(dst, (const char*)&symbol, count, offset, kind, stream);
}

static __inline__ __host__ cudaError_t cudaGetSymbolAddress(
  void **devPtr,
  char  *symbol
)
{
  return cudaGetSymbolAddress(devPtr, (const char*)symbol);
}

template<class T>
__inline__ __host__ cudaError_t cudaGetSymbolAddress(
        void **devPtr,
  const T     &symbol
)
{
  return cudaGetSymbolAddress(devPtr, (const char*)&symbol);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __host__ cudaError_t cudaGetSymbolSize(
  size_t *size,
  char   *symbol
)
{
  return cudaGetSymbolSize(size, (const char*)symbol);
}

template<class T>
__inline__ __host__ cudaError_t cudaGetSymbolSize(
        size_t *size,
  const T      &symbol
)
{
  return cudaGetSymbolSize(size, (const char*)&symbol);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

template<class T, int dim, enum cudaTextureReadMode readMode>
__inline__ __host__ cudaError_t cudaBindTexture(
        size_t                           *offset,
  const struct texture<T, dim, readMode> &tex,
  const void                             *devPtr,
  const struct cudaChannelFormatDesc     &desc,
        size_t                            size = UINT_MAX
)
{
  return cudaBindTexture(offset, &tex, devPtr, &desc, size);
}

template<class T, int dim, enum cudaTextureReadMode readMode>
__inline__ __host__ cudaError_t cudaBindTexture(
        size_t                           *offset,
  const struct texture<T, dim, readMode> &tex,
  const void                             *devPtr,
        size_t                            size = UINT_MAX
)
{
  return cudaBindTexture(offset, tex, devPtr, tex.channelDesc, size);
}

template<class T, int dim, enum cudaTextureReadMode readMode>
__inline__ __host__ cudaError_t cudaBindTextureToArray(
  const struct texture<T, dim, readMode> &tex,
  const struct cudaArray                 *array,
  const struct cudaChannelFormatDesc     &desc
)
{
  return cudaBindTextureToArray(&tex, array, &desc);
}

template<class T, int dim, enum cudaTextureReadMode readMode>
__inline__ __host__ cudaError_t cudaBindTextureToArray(
  const struct texture<T, dim, readMode> &tex,
  const struct cudaArray                 *array
)
{
  struct cudaChannelFormatDesc desc;
  cudaError_t                  err = cudaGetChannelDesc(&desc, array);

  return err == cudaSuccess ? cudaBindTextureToArray(tex, array, desc) : err;
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

template<class T, int dim, enum cudaTextureReadMode readMode>
__inline__ __host__ cudaError_t cudaUnbindTexture(
  const struct texture<T, dim, readMode> &tex
)
{
  return cudaUnbindTexture(&tex);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

template<class T, int dim, enum cudaTextureReadMode readMode>
__inline__ __host__ cudaError_t cudaGetTextureAlignmentOffset(
        size_t                           *offset,
  const struct texture<T, dim, readMode> &tex
)
{
  return cudaGetTextureAlignmentOffset(offset, &tex);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

template<class T>
__inline__ __host__ cudaError_t cudaLaunch(
  T *symbol
)
{
  return cudaLaunch((const char*)symbol);
}

#endif /* __CUDACC__ */

#endif /* __cplusplus */

#endif /* !__CUDA_RUNTIME_DYNLINK_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink/cuda_texture_types_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__CUDA_TEXTURE_TYPES_H__)
#define __CUDA_TEXTURE_TYPES_H__

#if defined(__cplusplus) && defined(__CUDACC__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "channel_descriptor_dynlink.h"
#include "driver_types.h"
#include "host_defines.h"
#include "texture_types.h"

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

/*TEXTURE_TYPE*/
template<class T, int dim = 1, enum cudaTextureReadMode = cudaReadModeElementType>
struct texture : public textureReference
{
  __host__ texture(int                         norm  = 0,
                   enum cudaTextureFilterMode  fMode = cudaFilterModePoint,
                   enum cudaTextureAddressMode aMode = cudaAddressModeClamp)
  {
    normalized     = norm;
    filterMode     = fMode;
    addressMode[0] = aMode;
    addressMode[1] = aMode;
    addressMode[2] = aMode;
    channelDesc    = cudaCreateChannelDesc<T>();
  }

  __host__ texture(int                          norm,
                   enum cudaTextureFilterMode   fMode,
                   enum cudaTextureAddressMode  aMode,
                   struct cudaChannelFormatDesc desc)
  {
    normalized     = norm;
    filterMode     = fMode;
    addressMode[0] = aMode;
    addressMode[1] = aMode;
    addressMode[2] = aMode;
    channelDesc    = desc;
  }
};

#endif /* __cplusplus && __CUDACC__ */

#endif /* !__CUDA_TEXTURE_TYPES_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink/device_functions_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__DEVICE_FUNCTIONS_H__)
#define __DEVICE_FUNCTIONS_H__

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#if defined(__cplusplus) && defined(__CUDACC__)

#include "device_types.h"
#include "host_defines.h"

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

extern "C"
{

/*DEVICE_BUILTIN*/
extern __device__ int                    __mulhi(int, int);
/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __umulhi(unsigned int, unsigned int);

/*DEVICE_BUILTIN*/
extern __device__ long long int          __mul64hi(long long int, long long int);
/*DEVICE_BUILTIN*/
extern __device__ unsigned long long int __umul64hi(unsigned long long int, unsigned long long int);

/*DEVICE_BUILTIN*/
extern __device__ float                  __int_as_float(int);
/*DEVICE_BUILTIN*/
extern __device__ int                    __float_as_int(float);

/*DEVICE_BUILTIN*/
extern __device__ void                   __syncthreads(void);
/*DEVICE_BUILTIN*/
extern __device__ void                   __trap(void);
/*DEVICE_BUILTIN*/
extern __device__ void                   __brkpt(int);

/*DEVICE_BUILTIN*/
extern __device__ float                  __saturatef(float);

/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __sad(int, int, unsigned int);
/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __usad(unsigned int, unsigned int, unsigned int);

/*DEVICE_BUILTIN*/
extern __device__ int                    __mul24(int, int);
/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __umul24(unsigned int, unsigned int);

/*DEVICE_BUILTIN*/
extern __device__ float                  fdividef(float, float);
/*DEVICE_BUILTIN*/
extern __device__ float                  __fdividef(float, float);

/*DEVICE_BUILTIN*/
extern __device__ double                 fdivide(double, double);

/*DEVICE_BUILTIN*/
extern __device__ float                  __sinf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __cosf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __tanf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ void                   __sincosf(float, float*, float*) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __expf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __exp10f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __log2f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __log10f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __logf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ float                  __powf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __device__ int                    __float2int_rz(float);
/*DEVICE_BUILTIN*/
extern __device__ int                    __float2int_ru(float);
/*DEVICE_BUILTIN*/
extern __device__ int                    __float2int_rd(float);
/*DEVICE_BUILTIN*/
extern __device__ int                    __float2int_rn(float);

/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __float2uint_rz(float);
/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __float2uint_ru(float);
/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __float2uint_rd(float);
/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __float2uint_rn(float);

/*DEVICE_BUILTIN*/
extern __device__ float                  __int2float_rz(int);
/*DEVICE_BUILTIN*/
extern __device__ float                  __int2float_ru(int);
/*DEVICE_BUILTIN*/
extern __device__ float                  __int2float_rd(int);
/*DEVICE_BUILTIN*/
extern __device__ float                  __int2float_rn(int);

/*DEVICE_BUILTIN*/
extern __device__ float                  __uint2float_rz(unsigned int);
/*DEVICE_BUILTIN*/
extern __device__ float                  __uint2float_ru(unsigned int);
/*DEVICE_BUILTIN*/
extern __device__ float                  __uint2float_rd(unsigned int);
/*DEVICE_BUILTIN*/
extern __device__ float                  __uint2float_rn(unsigned int);

/*DEVICE_BUILTIN*/
extern __device__ long long int          __float2ll_rz(float);
/*DEVICE_BUILTIN*/
extern __device__ long long int          __float2ll_rn(float);

/*DEVICE_BUILTIN*/
extern __device__ unsigned long long int __float2ull_rz(float);

/*DEVICE_BUILTIN*/
extern __device__ float                  __ll2float_rn(long long int);

/*DEVICE_BUILTIN*/
extern __device__ float                  __ull2float_rn(unsigned long long int);

/*DEVICE_BUILTIN*/
extern __device__ float                  __fadd_rz(float, float);
/*DEVICE_BUILTIN*/
extern __device__ float                  __fmul_rz(float, float);
/*DEVICE_BUILTIN*/
extern __device__ float                  __fadd_rn(float, float);
/*DEVICE_BUILTIN*/
extern __device__ float                  __fmul_rn(float, float);

/*DEVICE_BUILTIN*/
extern __device__ int                    __clz(int);
/*DEVICE_BUILTIN*/
extern __device__ int                    __ffs(int);
/*DEVICE_BUILTIN*/
extern __device__ int                    __popc(unsigned int);


/*DEVICE_BUILTIN*/
extern __device__ int                    __clzll(long long int);
/*DEVICE_BUILTIN*/
extern __device__ int                    __ffsll(long long int);
/*DEVICE_BUILTIN*/
extern __device__ int                    __popcll(unsigned long long int);

#if !defined(CUDA_NO_SM_13_DOUBLE_INTRINSICS)

/*DEVICE_BUILTIN*/
extern __device__ int                    __double2int_rz(double);

/*DEVICE_BUILTIN*/
extern __device__ unsigned int           __double2uint_rz(double);

/*DEVICE_BUILTIN*/
extern __device__ long long int          __double2ll_rz(double);

/*DEVICE_BUILTIN*/
extern __device__ unsigned long long int __double2ull_rz(double);

#endif /* ! CUDA_NO_SM_13_DOUBLE_INTRINSICS */

}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ int mulhi(int a, int b)
{
  return __mulhi(a, b);
}

static __inline__ __device__ unsigned int mulhi(unsigned int a, unsigned int b)
{
  return __umulhi(a, b);
}

static __inline__ __device__ unsigned int mulhi(int a, unsigned int b)
{
  return __umulhi((unsigned int)a, b);
}

static __inline__ __device__ unsigned int mulhi(unsigned int a, int b)
{
  return __umulhi(a, (unsigned int)b);
}

static __inline__ __device__ long long int mul64hi(long long int a, long long int b)
{
  return __mul64hi(a, b);
}

static __inline__ __device__ unsigned long long int mul64hi(unsigned long long int a, unsigned long long int b)
{
  return __umul64hi(a, b);
}

static __inline__ __device__ unsigned long long int mul64hi(long long int a, unsigned long long int b)
{
  return __umul64hi((unsigned long long int)a, b);
}

static __inline__ __device__ unsigned long long int mul64hi(unsigned long long int a, long long int b)
{
  return __umul64hi(a, (unsigned long long int)b);
}

static __inline__ __device__ int float_as_int(float a)
{
  return __float_as_int(a);
}

static __inline__ __device__ float int_as_float(int a)
{
  return __int_as_float(a);
}

static __inline__ __device__ float saturate(float a)
{
  return __saturatef(a);
}

static __inline__ __device__ int mul24(int a, int b)
{
  return __mul24(a, b);
}

static __inline__ __device__ unsigned int umul24(unsigned int a, unsigned int b)
{
  return __umul24(a, b);
}

static __inline__ __device__ void trap(void)
{
  __trap();
}

static __inline__ __device__ void brkpt(int c)
{
  __brkpt(c);
}

static __inline__ __device__ void syncthreads(void)
{
  __syncthreads();
}

static __inline__ __device__ int float2int(float a, enum cudaRoundMode mode = cudaRoundZero)
{
  return mode == cudaRoundNearest ? __float2int_rn(a) :
         mode == cudaRoundPosInf  ? __float2int_ru(a) :
         mode == cudaRoundMinInf  ? __float2int_rd(a) :
                                    __float2int_rz(a);
}

static __inline__ __device__ unsigned int float2uint(float a, enum cudaRoundMode mode = cudaRoundZero)
{
  return mode == cudaRoundNearest ? __float2uint_rn(a) :
         mode == cudaRoundPosInf  ? __float2uint_ru(a) :
         mode == cudaRoundMinInf  ? __float2uint_rd(a) :
                                    __float2uint_rz(a);
}

static __inline__ __device__ float int2float(int a, enum cudaRoundMode mode = cudaRoundNearest)
{
  return mode == cudaRoundZero   ? __int2float_rz(a) :
         mode == cudaRoundPosInf ? __int2float_ru(a) :
         mode == cudaRoundMinInf ? __int2float_rd(a) :
                                   __int2float_rn(a);
}

static __inline__ __device__ float uint2float(unsigned int a, enum cudaRoundMode mode = cudaRoundNearest)
{
  return mode == cudaRoundZero   ? __uint2float_rz(a) :
         mode == cudaRoundPosInf ? __uint2float_ru(a) :
         mode == cudaRoundMinInf ? __uint2float_rd(a) :
                                   __uint2float_rn(a);
}

#elif !defined(__CUDACC__)

#include "crt/func_macro.h"

#include "host_defines.h"
#include "math_constants.h"

#if !defined(__CUDABE__)

__device_func__(int                    __cuda___isnan(double a));
__device_func__(int                    __cuda___isnanf(float a));
__device_func__(int                    __double2int_rz(double));
__device_func__(unsigned int           __double2uint_rz(double));
__device_func__(long long int          __double2ll_rz(double));
__device_func__(unsigned long long int __double2ull_rz(double));

#define __internal_clamp(val, max, min, nan)                                         \
       if (sizeof(val) == sizeof(double) && __cuda___isnan((double)val)) return nan; \
       if (sizeof(val) == sizeof(float) && __cuda___isnanf((float)val)) return nan;  \
       if (val >= max) return max;                                                   \
       if (val <= min) return min

/*******************************************************************************
*                                                                              *
* HOST IMPLEMENTATIONS FOR FUNCTIONS WITH BUILTIN NVOPENCC OPREATIONS          *
*                                                                              *
*******************************************************************************/

__device_func__(int __mulhi(int a, int b))
{
  long long int c = (long long int)a * (long long int)b;

  return (int)(c >> 32);
}

__device_func__(unsigned int __umulhi(unsigned int a, unsigned int b))
{
  unsigned long long int c = (unsigned long long int)a * (unsigned long long int)b;

  return (unsigned int)(c >> 32);
}

__device_func__(unsigned long long int __umul64hi(unsigned long long int a, unsigned long long int b))
{
  unsigned int           a_lo = (unsigned int)a;
  unsigned long long int a_hi = a >> 32;
  unsigned int           b_lo = (unsigned int)b;
  unsigned long long int b_hi = b >> 32;
  unsigned long long int m1 = a_lo * b_hi;
  unsigned long long int m2 = a_hi * b_lo;
  unsigned int           carry;

  carry = (0ULL + __umulhi(a_lo, b_lo) + (unsigned int)m1 + (unsigned int)m2) >> 32;

  return a_hi * b_hi + (m1 >> 32) + (m2 >> 32) + carry;
}

__device_func__(long long int __mul64hi(long long int a, long long int b))
{
  long long int res;
  res = __umul64hi(a, b);
  if (a < 0LL) res = res - b;
  if (b < 0LL) res = res - a;
  return res;
}

__device_func__(float __saturatef(float a))
{
  return a >= 1.0f ? 1.0f : a <= 0.0f ? 0.0f : a;
}

__device_func__(unsigned int __sad(int a, int b, unsigned int c))
{
  long long int diff = (long long int)a - (long long int)b;

  return (unsigned int)(__cuda_llabs(diff) + (long long int)c);
}

__device_func__(unsigned int __usad(unsigned int a, unsigned int b, unsigned int c))
{
  long long int diff = (long long int)a - (long long int)b;

  return (unsigned int)(__cuda_llabs(diff) + (long long int)c);
}

__device_func__(int __mul24(int a, int b))
{
#if !defined(__MULTI_CORE__)
  a &= 0xffffff;
  a = (a & 0x800000) != 0 ? a | ~0xffffff : a;
  b &= 0xffffff;
  b = (b & 0x800000) != 0 ? b | ~0xffffff : b;
#endif /* !__MULTI_CORE__ */

  return a * b;
}

__device_func__(unsigned int __umul24(unsigned int a, unsigned int b))
{
#if !defined(__MULTI_CORE__)
  a &= 0xffffff;
  b &= 0xffffff;
#endif /* !__MULTI_CORE__ */

  return a * b;
}

__device_func__(float __int_as_float(int a))
{
  volatile union {int a; float b;} u;

  u.a = a;

  return u.b;
}

__device_func__(int __float_as_int(float a))
{
  volatile union {float a; int b;} u;

  u.a = a;

  return u.b;
}

__device_func__(long long int __internal_float2ll_kernel(float a, long long int max, long long int min, long long int nan, enum cudaRoundMode rndMode))
{
  unsigned long long int res, t = 0ULL;
  int shift;
  unsigned int ia;

  __internal_clamp(a, max, min, nan);
  ia = __float_as_int(a);
  shift = 189 - ((ia >> 23) & 0xff);
  res = (unsigned long long int)(((ia << 8) | 0x80000000) >> 1) << 32;
  if (shift >= 64) {
    t = res;
    res = 0;
  } else if (shift) {
    t = res << (64 - shift);
    res = res >> shift;
  }
  if (rndMode == cudaRoundNearest && (long long int)t < 0LL) {
    res += t == 0x8000000000000000ULL ? res & 1ULL : 1ULL;
  }
  else if (rndMode == cudaRoundMinInf && t != 0ULL && ia > 0x80000000) {
    res++;
  }
  else if (rndMode == cudaRoundPosInf && t != 0ULL && (int)ia > 0) {
    res++;
  }
  if ((int)ia < 0) res = (unsigned long long int)-(long long int)res;
  return (long long int)res;
}

__device_func__(int __internal_float2int(float a, enum cudaRoundMode rndMode))
{
  return (int)__internal_float2ll_kernel(a, 2147483647LL, -2147483648LL, 0LL, rndMode);
}

__device_func__(int __float2int_rz(float a))
{
#if defined(__MULTI_CORE__)
  return (int)a;
#else /* __MULTI_CORE__ */
  return __internal_float2int(a, cudaRoundZero);
#endif /* __MULTI_CORE__ */
}

__device_func__(int __float2int_ru(float a))
{
  return __internal_float2int(a, cudaRoundPosInf);
}

__device_func__(int __float2int_rd(float a))
{
  return __internal_float2int(a, cudaRoundMinInf);
}

__device_func__(int __float2int_rn(float a))
{
  return __internal_float2int(a, cudaRoundNearest);
}

__device_func__(long long int __internal_float2ll(float a, enum cudaRoundMode rndMode))
{
  return __internal_float2ll_kernel(a, 9223372036854775807LL, -9223372036854775807LL -1LL, -9223372036854775807LL -1LL, rndMode);
}

__device_func__(long long int __float2ll_rz(float a))
{
#if defined(__MULTI_CORE__)
  return (long long int)a;
#else /* __MULTI_CORE__ */
  return __internal_float2ll(a, cudaRoundZero);
#endif /* __MULTI_CORE__ */
}

__device_func__(long long int __float2ll_ru(float a))
{
  return __internal_float2ll(a, cudaRoundPosInf);
}

__device_func__(long long int __float2ll_rd(float a))
{
  return __internal_float2ll(a, cudaRoundMinInf);
}

__device_func__(long long int __float2ll_rn(float a))
{
  return __internal_float2ll(a, cudaRoundNearest);
}

__device_func__(unsigned long long int __internal_float2ull_kernel(float a, unsigned long long int max, unsigned long long int nan, enum cudaRoundMode rndMode))
{
  unsigned long long int res, t = 0ULL;
  int shift;
  unsigned int ia;

  __internal_clamp(a, max, 0LL, nan);
  ia = __float_as_int(a);
  shift = 190 - ((ia >> 23) & 0xff);
  res = (unsigned long long int)((ia << 8) | 0x80000000) << 32;
  if (shift >= 64) {
    t = res >> (int)(shift > 64);
    res = 0;
  } else if (shift) {
    t = res << (64 - shift);
    res = res >> shift;
  }
  if (rndMode == cudaRoundNearest && (long long int)t < 0LL) {
    res += t == 0x8000000000000000ULL ? res & 1ULL : 1ULL;
  }
  else if (rndMode == cudaRoundPosInf && t != 0ULL) {
    res++;
  }
  return res;
}

__device_func__(unsigned int __internal_float2uint(float a, enum cudaRoundMode rndMode))
{
  return (unsigned int)__internal_float2ull_kernel(a, 4294967295U, 0U, rndMode);
}

__device_func__(unsigned int __float2uint_rz(float a))
{
#if defined(__MULTI_CORE__)
  return (unsigned int)a;
#else /* __MULTI_CORE__ */
  return __internal_float2uint(a, cudaRoundZero);
#endif /* __MULTI_CORE__ */
}

__device_func__(unsigned int __float2uint_ru(float a))
{
  return __internal_float2uint(a, cudaRoundPosInf);
}

__device_func__(unsigned int __float2uint_rd(float a))
{
  return __internal_float2uint(a, cudaRoundMinInf);
}

__device_func__(unsigned int __float2uint_rn(float a))
{
  return __internal_float2uint(a, cudaRoundNearest);
}

__device_func__(unsigned long long int __internal_float2ull(float a, enum cudaRoundMode rndMode))
{
  return __internal_float2ull_kernel(a, 18446744073709551615ULL, 9223372036854775808ULL, rndMode);
}

__device_func__(unsigned long long int __float2ull_rz(float a))
{
#if defined(__MULTI_CORE__)
  return (unsigned long long int)a;
#else /* __MULTI_CORE__ */
  return __internal_float2ull(a, cudaRoundZero);
#endif /* __MULTI_CORE__ */
}

__device_func__(unsigned long long int __float2ull_ru(float a))
{
  return __internal_float2ull(a, cudaRoundPosInf);
}

__device_func__(unsigned long long int __float2ull_rd(float a))
{
  return __internal_float2ull(a, cudaRoundMinInf);
}

__device_func__(unsigned long long int __float2ull_rn(float a))
{
  return __internal_float2ull(a, cudaRoundNearest);
}

__device_func__(int __internal_normalize64(unsigned long long int *a))
{
  int lz = 0;

  if ((*a & 0xffffffff00000000ULL) == 0ULL) {
    *a <<= 32;
    lz += 32;
  }
  if ((*a & 0xffff000000000000ULL) == 0ULL) {
    *a <<= 16;
    lz += 16;
  }
  if ((*a & 0xff00000000000000ULL) == 0ULL) {
    *a <<= 8;
    lz += 8;
  }
  if ((*a & 0xf000000000000000ULL) == 0ULL) {
    *a <<= 4;
    lz += 4;
  }
  if ((*a & 0xC000000000000000ULL) == 0ULL) {
    *a <<= 2;
    lz += 2;
  }
  if ((*a & 0x8000000000000000ULL) == 0ULL) {
    *a <<= 1;
    lz += 1;
  }
  return lz;
}

__device_func__(int __internal_normalize(unsigned int *a))
{
  unsigned long long int t = (unsigned long long int)*a;
  int lz = __internal_normalize64(&t);
  
  *a = (unsigned int)(t >> 32);

  return lz - 32;
}

__device_func__(float __internal_int2float_kernel(int a, enum cudaRoundMode rndMode))
{
  volatile union {
    float f;
    unsigned int i;
  } res;
  int shift;
  unsigned int t;
  res.i = a;
  if (a == 0) return res.f;
  if (a < 0) res.i = (unsigned int)-a;
  shift = __internal_normalize((unsigned int*)&res.i);
  t = res.i << 24;
  res.i = (res.i >> 8);
  res.i += (127 + 30 - shift) << 23;
  if (a < 0) res.i |= 0x80000000;
  if ((rndMode == cudaRoundNearest) && (t >= 0x80000000)) {
    res.i += (t == 0x80000000) ? (res.i & 1) : (t >> 31);
  }
  else if ((rndMode == cudaRoundMinInf) && t && (a < 0)) {
    res.i++;
  }
  else if ((rndMode == cudaRoundPosInf) && t && (a > 0)) {
    res.i++;
  }
  return res.f;
}

__device_func__(float __int2float_rz(int a))
{
  return __internal_int2float_kernel(a, cudaRoundZero);
}

__device_func__(float __int2float_ru(int a))
{
  return __internal_int2float_kernel(a, cudaRoundPosInf);
}

__device_func__(float __int2float_rd(int a))
{
  return __internal_int2float_kernel(a, cudaRoundMinInf);
}

__device_func__(float __int2float_rn(int a))
{
#if defined(__MULTI_CORE__)
  return (float)a;
#else /* __MULTI_CORE__ */
  return __internal_int2float_kernel(a, cudaRoundNearest);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __internal_uint2float_kernel(unsigned int a, enum cudaRoundMode rndMode))
{
  volatile union {
    float f;
    unsigned int i;
  } res;
  int shift;
  unsigned int t;
  res.i = a;
  if (a == 0) return res.f;
  shift = __internal_normalize((unsigned int*)&res.i);
  t = res.i << 24;
  res.i = (res.i >> 8);
  res.i += (127 + 30 - shift) << 23;
  if ((rndMode == cudaRoundNearest) && (t >= 0x80000000)) {
    res.i += (t == 0x80000000) ? (res.i & 1) : (t >> 31);
  }
  else if ((rndMode == cudaRoundPosInf) && t) {
    res.i++;
  }
  return res.f;
}

__device_func__(float __uint2float_rz(unsigned int a))
{
  return __internal_uint2float_kernel(a, cudaRoundZero);
}

__device_func__(float __uint2float_ru(unsigned int a))
{
  return __internal_uint2float_kernel(a, cudaRoundPosInf);
}

__device_func__(float __uint2float_rd(unsigned int a))
{
  return __internal_uint2float_kernel(a, cudaRoundMinInf);
}

__device_func__(float __uint2float_rn(unsigned int a))
{
#if defined(__MULTI_CORE__)
  return (float)a;
#else /* __MULTI_CORE__ */
  return __internal_uint2float_kernel(a, cudaRoundNearest);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __ll2float_rn(long long int a))
{
  return (float)a;
}      

__device_func__(float __ull2float_rn(unsigned long long int a))
{
#if defined(__MULTI_CORE__)
  return (float)a;
#else /* __MULTI_CORE__ */
  unsigned long long int temp;
  unsigned int res, t;
  int shift;
  if (a == 0ULL) return 0.0f;
  temp = a;
  shift = __internal_normalize64(&temp);
  temp = (temp >> 8) | ((temp & 0xffULL) ? 1ULL : 0ULL);
  res = (unsigned int)(temp >> 32);
  t = (unsigned int)temp;
  res += (127 + 62 - shift) << 23; /* add in exponent */
  res += t == 0x80000000 ? res & 1 : t >> 31;
  return __int_as_float(res);
#endif /* __MULTI_CORE__ */
}      

__device_func__(float __internal_fmul_kernel(float a, float b, int rndNearest))
{
  unsigned long long product;
  volatile union {
    float f;
    unsigned int i;
  } xx, yy;
  unsigned expo_x, expo_y;
    
  xx.f = a;
  yy.f = b;

  expo_y = 0xFF;
  expo_x = expo_y & (xx.i >> 23);
  expo_x = expo_x - 1;
  expo_y = expo_y & (yy.i >> 23);
  expo_y = expo_y - 1;
    
  if ((expo_x <= 0xFD) && 
      (expo_y <= 0xFD)) {
multiply:
    expo_x = expo_x + expo_y;
    expo_y = xx.i ^ yy.i;
    xx.i = xx.i & 0x00ffffff;
    yy.i = yy.i << 8;
    xx.i = xx.i | 0x00800000;
    yy.i = yy.i | 0x80000000;
    /* compute product */
    product = ((unsigned long long)xx.i) * yy.i;
    expo_x = expo_x - 127 + 2;
    expo_y = expo_y & 0x80000000;
    xx.i = (unsigned int)(product >> 32);
    yy.i = (unsigned int)(product & 0xffffffff);
    /* normalize mantissa */
    if (xx.i < 0x00800000) {
      xx.i = (xx.i << 1) | (yy.i >> 31);
      yy.i = (yy.i << 1);
      expo_x--;
    }
    if (expo_x <= 0xFD) {
      xx.i = xx.i | expo_y;          /* OR in sign bit */
      xx.i = xx.i + (expo_x << 23);  /* add in exponent */
      /* round result to nearest or even */
      if (yy.i < 0x80000000) return xx.f;
      xx.i += (((yy.i == 0x80000000) ? (xx.i & 1) : (yy.i >> 31)) 
               && rndNearest);
      return xx.f;
    } else if ((int)expo_x >= 254) {
      /* overflow: return infinity */
      xx.i = (expo_y | 0x7F800000) - (!rndNearest);
      return xx.f;
    } else {
      /* zero, denormal, or smallest normal */
      expo_x = ((unsigned int)-((int)expo_x));
      if (expo_x > 25) {
        /* massive underflow: return 0 */
        xx.i = expo_y;
        return xx.f;
      } else {
        yy.i = (xx.i << (32 - expo_x)) | ((yy.i) ? 1 : 0);
        xx.i = expo_y + (xx.i >> expo_x);
        xx.i += (((yy.i == 0x80000000) ? (xx.i & 1) : (yy.i >> 31)) 
                 && rndNearest);
        return xx.f;
      }
    }
  } else {
    product = xx.i ^ yy.i;
    product = product & 0x80000000;
    if (!(xx.i & 0x7fffffff)) {
      if (expo_y != 254) {
        xx.i = (unsigned int)product;
        return xx.f;
      }
      expo_y = yy.i << 1;
      if (expo_y == 0xFF000000) {
        xx.i = expo_y | 0x00C00000;
      } else {
        xx.i = yy.i | 0x00400000;
      }
      return xx.f;
    }
    if (!(yy.i & 0x7fffffff)) {
      if (expo_x != 254) {
        xx.i = (unsigned int)product;
        return xx.f;
      }
      expo_x = xx.i << 1;
      if (expo_x == 0xFF000000) {
        xx.i = expo_x | 0x00C00000;
      } else {
        xx.i = xx.i | 0x00400000;
      }
      return xx.f;
    }
    if ((expo_y != 254) && (expo_x != 254)) {
      expo_y++;
      expo_x++;
      if (expo_x == 0) {
        expo_y |= xx.i & 0x80000000;
        /*
         * If both operands are denormals, we only need to normalize 
         * one of them as the result will be either a denormal or zero.
         */
        xx.i = xx.i << 8;
        while (!(xx.i & 0x80000000)) {
          xx.i <<= 1;
          expo_x--;
        }
        xx.i = (xx.i >> 8) | (expo_y & 0x80000000);
        expo_y &= ~0x80000000;
        expo_y--;
        goto multiply;
      }
      if (expo_y == 0) {
        expo_x |= yy.i & 0x80000000;
        yy.i = yy.i << 8;
        while (!(yy.i & 0x80000000)) {
          yy.i <<= 1;
          expo_y--;
        }
        yy.i = (yy.i >> 8) | (expo_x & 0x80000000);
        expo_x &= ~0x80000000;
        expo_x--;
        goto multiply;
      }
    }
    expo_x = xx.i << 1;
    expo_y = yy.i << 1;
    /* if x is NaN, return x */
    if (expo_x > 0xFF000000) {
      /* cvt any SNaNs to QNaNs */
      xx.i = xx.i | 0x00400000;
      return xx.f;
    }
    /* if y is NaN, return y */
    if (expo_y > 0xFF000000) {
      /* cvt any SNaNs to QNaNs */
      xx.i = yy.i | 0x00400000;
      return xx.f;
    } 
    xx.i = (unsigned int)product | 0x7f800000;
    return xx.f;
  }
}

__device_func__(float __internal_fadd_kernel(float a, float b, int rndNearest))
{
  volatile union {
    float f;
    unsigned int i;
  } xx, yy;
  unsigned int expo_x;
  unsigned int expo_y;
  unsigned int temp;

  xx.f = a;
  yy.f = b;

  /* make bigger operand the augend */
  expo_y = yy.i << 1;
  if (expo_y > (xx.i << 1)) {
    expo_y = xx.i;
    xx.i   = yy.i;
    yy.i   = expo_y;
  }
    
  temp = 0xff;
  expo_x = temp & (xx.i >> 23);
  expo_x = expo_x - 1;
  expo_y = temp & (yy.i >> 23);
  expo_y = expo_y - 1;
    
  if ((expo_x <= 0xFD) && 
      (expo_y <= 0xFD)) {
        
add:
    expo_y = expo_x - expo_y;
    if (expo_y > 25) {
      expo_y = 31;
    }
    temp = xx.i ^ yy.i;
    xx.i = xx.i & ~0x7f000000;
    xx.i = xx.i |  0x00800000;
    yy.i = yy.i & ~0xff000000;
    yy.i = yy.i |  0x00800000;
        
    if ((int)temp < 0) {
      /* signs differ, effective subtraction */
      temp = 32 - expo_y;
      temp = (expo_y) ? (yy.i << temp) : 0;
      temp = (unsigned int)(-((int)temp));
      xx.i = xx.i - (yy.i >> expo_y) - (temp ? 1 : 0);
      if (xx.i & 0x00800000) {
        if (expo_x <= 0xFD) {
          xx.i = xx.i & ~0x00800000; /* lop off integer bit */
          xx.i = (xx.i + (expo_x << 23)) + 0x00800000;
          if (temp < 0x80000000) return xx.f;
          xx.i += (((temp == 0x80000000) ? (xx.i & 1) : (temp >> 31))
                   && rndNearest);
          return xx.f;
        }
      } else {
        if ((temp | (xx.i << 1)) == 0) {
          /* operands cancelled, resulting in a clean zero */
          xx.i = 0;
          return xx.f;
        }
        /* normalize result */
        yy.i = xx.i & 0x80000000;
        do {
          xx.i = (xx.i << 1) | (temp >> 31);
          temp <<= 1;
          expo_x--;
        } while (!(xx.i & 0x00800000));
        xx.i = xx.i | yy.i;
      }
    } else {
      /* signs are the same, effective addition */
      temp = 32 - expo_y;
      temp = (expo_y) ? (yy.i << temp) : 0;
      xx.i = xx.i + (yy.i >> expo_y);
      if (!(xx.i & 0x01000000)) {
        if (expo_x <= 0xFD) {
          expo_y = xx.i & 1;
          xx.i = xx.i + (expo_x << 23);
          if (temp < 0x80000000) return xx.f;
          xx.i += (((temp == 0x80000000) ? expo_y : (temp >> 31)) 
                   && rndNearest);
          return xx.f;
        }
      } else {
        /* normalize result */
        temp = (xx.i << 31) | (temp >> 1);
        /* not ANSI compliant: xx.i = (((int)xx.i)>>1) & ~0x40000000 */
        xx.i = ((xx.i & 0x80000000) | (xx.i >> 1)) & ~0x40000000;
        expo_x++;
      }
    }
    if (expo_x <= 0xFD) {
      expo_y = xx.i & 1;
      xx.i += (((temp == 0x80000000) ? expo_y : (temp >> 31)) 
               && rndNearest);
      xx.i = xx.i + (expo_x << 23);
      return xx.f;
    }
    if ((int)expo_x >= 254) {
      /* overflow: return infinity */
        xx.i = ((xx.i & 0x80000000) | 0x7f800000) - (!rndNearest);
        return xx.f;
    }
    /* underflow: denormal, or smallest normal */
    expo_y = expo_x + 32;
    yy.i = xx.i &  0x80000000;
    xx.i = xx.i & ~0xff000000;
        
    expo_x = (unsigned int)(-((int)expo_x));
    temp = xx.i << expo_y | ((temp) ? 1 : 0);
    xx.i = yy.i | (xx.i >> expo_x);
    xx.i += (((temp == 0x80000000) ? (xx.i & 1) : (temp >> 31)) 
             && rndNearest);
    return xx.f;
  } else {
    /* handle special cases separately */
    if (!(yy.i << 1)) {
      if (xx.i == 0x80000000) {
          xx.i = yy.i;
      }
      if ((xx.i << 1) > 0xff000000) {
          xx.i |= 0x00400000;
      }
      return xx.f;
    }
    if ((expo_y != 254) && (expo_x != 254)) {
      /* remove sign bits */
      if (expo_x == (unsigned int) -1) {
        temp = xx.i & 0x80000000;
        xx.i = xx.i << 8;
        while (!(xx.i & 0x80000000)) {
          xx.i <<= 1;
          expo_x--;
        }
        expo_x++;
        xx.i = (xx.i >> 8) | temp;
      }
      if (expo_y == (unsigned int) -1) {
        temp = yy.i & 0x80000000;
        yy.i = yy.i << 8;
        while (!(yy.i & 0x80000000)) {
          yy.i <<= 1;
          expo_y--;
        }
        expo_y++;
        yy.i = (yy.i >> 8) | temp;
      }
      goto add;
    }
    expo_x = xx.i << 1;
    expo_y = yy.i << 1;
    /* if x is NaN, return x */
    if (expo_x > 0xff000000) {
      /* cvt any SNaNs to QNaNs */
      xx.i = xx.i | 0x00400000;
      return xx.f;
    }
    /* if y is NaN, return y */
    if (expo_y > 0xff000000) {
      /* cvt any SNaNs to QNaNs */
      xx.i = yy.i | 0x00400000;
      return xx.f;
    }
    if ((expo_x == 0xff000000) && (expo_y == 0xff000000)) {
      /*
       * subtraction of infinities with the same sign, and addition of
       * infinities of unlike sign is undefined: return NaN INDEFINITE
       */
      expo_x = xx.i ^ yy.i;
      xx.i = xx.i | ((expo_x) ? 0xffc00000 : 0);
      return xx.f;
    }
    /* handle infinities */
    if (expo_y == 0xff000000) {
      xx.i = yy.i;
    }
    return xx.f;
  }
}

__device_func__(float __fadd_rz(float a, float b))
{
  return __internal_fadd_kernel(a, b, 0);
}

__device_func__(float __fmul_rz(float a, float b))
{
  return __internal_fmul_kernel(a, b, 0);
}

__device_func__(float __fadd_rn(float a, float b))
{
  return __internal_fadd_kernel(a, b, 1);
}

__device_func__(float __fmul_rn(float a, float b))
{
  return __internal_fmul_kernel(a, b, 1);
}

__device_func__(void __brkpt(int c))
{
  /* TODO */
}

#if defined(__MULTI_CORE__)

#define __syncthreads() \
        __builtin___syncthreads()

#else /* __MULTI_CORE__ */

extern int CUDARTAPI __cudaSynchronizeThreads(void**, void*);

#if defined(__GNUC__)

__device_func__(inline __attribute__((always_inline)) void __syncthreads(void))
{
  volatile int _ = 0;
  L: if (__cudaSynchronizeThreads((void**)&&L, (void*)&_)) goto L;
}

#elif defined(_WIN32)

#define __syncthreads() \
        (void)__cudaSynchronizeThreads((void**)0, (void*)0)

#endif /* __GNUC__ */

#endif /* __MULTI_CORE__ */

#if defined(__GNUC__)

__device_func__(void __trap(void))
{
  __builtin_trap();
}

#elif defined(_WIN32)

__device_func__(void __trap(void))
{
  __debugbreak();
}

#endif /* __GNUC__ */

#endif /* !__CUDABE__ */

/*******************************************************************************
*                                                                              *
* DEVICE IMPLEMENTATIONS FOR FUNCTIONS WITH BUILTIN NVOPENCC OPERATIONS        *
*                                                                              *
*******************************************************************************/

__device_func__(float __fdividef(float a, float b))
{
#if defined(__MULTI_CORE__)
  return a / b;
#elif defined(__CUDABE__)
  return a / b;
#else /* __MULTI_CORE__ */
  /* match range restrictions of the device function */
  if (__cuda_fabsf(b) > CUDART_TWO_TO_126_F) {
    if (__cuda_fabsf(a) <= CUDART_NORM_HUGE_F) {
      return ((a / b) / CUDART_NORM_HUGE_F) / CUDART_NORM_HUGE_F;
    } else {
      return CUDART_NAN_F;
    }
  } else {
    return a / b;
  }
#endif /* __MULTI_CORE__ */
}

__device_func__(float __sinf(float a))
{
  return sinf(a);
}

__device_func__(float __cosf(float a))
{
  return cosf(a);
}

__device_func__(float __log2f(float a))
{
  return log2f(a);
}

/*******************************************************************************
*                                                                              *
* SHARED HOST AND DEVICE IMPLEMENTATIONS                                       *
*                                                                              *
*******************************************************************************/

__device_func__(float __internal_accurate_fdividef(float a, float b))
{
  if (__cuda_fabsf(b) > CUDART_TWO_TO_126_F) {
    a *= .25f;
    b *= .25f;
  }
  return __fdividef(a, b);
}

__device_func__(float __tanf(float a))
{
#if defined(__MULTI_CORE__)
  return tanf(a);
#else /* __MULTI_CORE__ */
  return __sinf(a) / __cosf(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(void __sincosf(float a, float *sptr, float *cptr))
{
#if defined(__MULTI_CORE__)
  sincosf(a, sptr, cptr);
#else /* __MULTI_CORE__ */
  *sptr = __sinf(a);
  *cptr = __cosf(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __expf(float a))
{
#if defined(__MULTI_CORE__)
  return expf(a);
#else /* __MULTI_CORE__ */
  return __cuda_exp2f(a * CUDART_L2E_F);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __exp10f(float a))
{
#if defined(__MULTI_CORE__)
  return exp10f(a);
#else /* __MULTI_CORE__ */
  return __cuda_exp2f(a * CUDART_L2T_F);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __log10f(float a))
{
#if defined(__MULTI_CORE__)
  return log10f(a);
#else /* __MULTI_CORE__ */
  return CUDART_LG2_F * __log2f(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __logf(float a))
{
#if defined(__MULTI_CORE__)
  return logf(a);
#else /* __MULTI_CORE__ */
  return CUDART_LN2_F * __log2f(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __powf(float a, float b))
{
#if defined(__MULTI_CORE__)
  return powf(a, b);
#else /* __MULTI_CORE__ */
  return __cuda_exp2f(b * __log2f(a));
#endif /* __MULTI_CORE__ */
}

__device_func__(float fdividef(float a, float b))
{
#if defined(__MULTI_CORE__)
  return a / b;
#elif defined(__USE_FAST_MATH__)
  return __fdividef(a, b);
#else /* __MULTI_CORE__ */
  return __internal_accurate_fdividef(a, b);
#endif /* __MULTI_CORE__ */
}

__device_func__(int __clz(int a))
{
  return (a)?(158-(__float_as_int(__uint2float_rz((unsigned int)a))>>23)):32;
}

__device_func__(int __ffs(int a))
{
  return 32 - __clz (a & -a);
}

__device_func__(int __popc(unsigned int a))
{
  a = a - ((a >> 1) & 0x55555555);
  a = (a & 0x33333333) + ((a >> 2) & 0x33333333);
  a = (a + (a >> 4)) & 0x0f0f0f0f;
  a = ((__umul24(a, 0x808080) << 1) + a) >> 24;
  return a;
}

__device_func__(int __clzll(long long int a))
{
  int ahi = ((int)((unsigned long long)a >> 32));
  int alo = ((int)((unsigned long long)a & 0xffffffffULL));
  int res;
  if (ahi) {
      res = 0;
  } else {
      res = 32;
      ahi = alo;
  }
  res = res + __clz(ahi);
  return res;
}

__device_func__(int __ffsll(long long int a))
{
  return 64 - __clzll (a & -a);
}

__device_func__(int __popcll(unsigned long long int a))
{
  unsigned int ahi = ((unsigned int)(a >> 32));
  unsigned int alo = ((unsigned int)(a & 0xffffffffULL));
  alo = alo - ((alo >> 1) & 0x55555555);
  alo = (alo & 0x33333333) + ((alo >> 2) & 0x33333333);
  ahi = ahi - ((ahi >> 1) & 0x55555555);
  ahi = (ahi & 0x33333333) + ((ahi >> 2) & 0x33333333);
  alo = alo + ahi;
  alo = (alo & 0x0f0f0f0f) + ((alo >> 4) & 0x0f0f0f0f);
  alo = ((__umul24(alo, 0x808080) << 1) + alo) >> 24;
  return alo;
}

#if defined(CUDA_DOUBLE_MATH_FUNCTIONS) && defined(CUDA_FLOAT_MATH_FUNCTIONS)

#error -- conflicting mode for double math routines

#endif /* CUDA_DOUBLE_MATH_FUNCTIONS && CUDA_FLOAT_MATH_FUNCTIONS */

#if defined(CUDA_FLOAT_MATH_FUNCTIONS)

__device_func__(double fdivide(double a, double b))
{
  return (double)fdividef((float)a, (float)b);
}

#if !defined(__CUDABE__)

__device_func__(int __double2int_rz(double a))
{
  return __float2int_rz((float)a);
}

__device_func__(unsigned int __double2uint_rz(double a))
{
  return __float2uint_rz((float)a);
}

__device_func__(long long int __double2ll_rz(double a))
{
  return __float2ll_rz((float)a);
}

__device_func__(unsigned long long int __double2ull_rz(double a))
{
  return __float2ull_rz((float)a);
}

#endif /* !__CUDABE__ */

#endif /* CUDA_FLOAT_MATH_FUNCTIONS */

#if defined(CUDA_DOUBLE_MATH_FUNCTIONS)

__device_func__(double fdivide(double a, double b))
{
  return a / b;
}

#if !defined(__CUDABE__)

__device_func__(int __internal_double2int(double a, enum cudaRoundMode rndMode));
__device_func__(unsigned int __internal_double2uint(double a, enum cudaRoundMode rndMode));
__device_func__(long long int __internal_double2ll(double a, enum cudaRoundMode rndMode));
__device_func__(unsigned long long int __internal_double2ull(double a, enum cudaRoundMode rndMode));

__device_func__(int __double2int_rz(double a))
{
  return __internal_double2int(a, cudaRoundZero);
}

__device_func__(unsigned int __double2uint_rz(double a))
{
  return __internal_double2uint(a, cudaRoundZero);
}

__device_func__(long long int __double2ll_rz(double a))
{
  return __internal_double2ll(a, cudaRoundZero);
}

__device_func__(unsigned long long int __double2ull_rz(double a))
{
  return __internal_double2ull(a, cudaRoundZero);
}

#endif /* !__CUDABE__ */

#endif /* CUDA_DOUBLE_MATH_FUNCTIONS */

#endif /* __cplusplus && __CUDACC__ */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "sm_11_atomic_functions.h"
#include "sm_12_atomic_functions.h"
#include "sm_13_double_functions.h"
#include "texture_fetch_functions_dynlink.h"

#endif /* !__DEVICE_FUNCTIONS_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink/math_functions_dbl_ptx3_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__MATH_FUNCTIONS_DBL_PTX3_H__)
#define __MATH_FUNCTIONS_DBL_PTX3_H__

/* True double precision implementations, since native double support */

#if defined(__cplusplus) && defined(__CUDACC__)

#elif !defined(__CUDACC__)

#include "crt/func_macro.h"

#define INT_MAX \
        ((int)((unsigned int)-1 >> 1))

#include "device_functions_dynlink.h"
#include "math_constants.h"

/*******************************************************************************
*                                                                              *
* DEVICE IMPLEMENTATIONS FOR FUNCTIONS WITH BUILTIN NVOPENCC OPREATIONS        *
*                                                                              *
*******************************************************************************/

__device_func__(double __cuda_fabs(double a))
{
  return fabs(a);
}

__device_func__(double __cuda_fmax(double a, double b))
{
#if !defined(__CUDABE__)
  volatile union {
    double                 d;
    unsigned long long int l;
  } cvta, cvtb;
  cvta.d = a;
  cvtb.d = b;
  if ((cvtb.l << 1) > 0xffe0000000000000ULL) return a;
  if ((cvta.l << 1) > 0xffe0000000000000ULL) return b;
  if ((cvta.d == 0.0) && (cvtb.d == 0.0)) {
    cvta.l &= cvtb.l;
    return cvta.d;
  }
  return a > b ? a : b;
#else    
  return fmax(a, b);
#endif /* !defined(__CUDABE__) */
}

__device_func__(double __cuda_fmin(double a, double b))
{
#if !defined(__CUDABE__)
  volatile union {
    double                 d;
    unsigned long long int l;
  } cvta, cvtb;
  cvta.d = a;
  cvtb.d = b;
  if ((cvtb.l << 1) > 0xffe0000000000000ULL) return a;
  if ((cvta.l << 1) > 0xffe0000000000000ULL) return b;
  if ((cvta.l | cvtb.l) == 0x8000000000000000ULL) {
    return CUDART_NEG_ZERO  ;
  }
  return a < b ? a : b;
#else    
  return fmin(a, b);
#endif /* !defined(__CUDABE__) */
}

__device_func__(double __cuda_ceil(double a))
{
  return ceil(a);
}

__device_func__(double __cuda_floor(double a))
{
  return floor(a);
}

__device_func__(double __cuda_trunc(double a))
{
  return trunc(a);
}

__device_func__(double __cuda_nearbyint(double a))
{
#if defined(__CUDABE__)
  return round(a);
#else /* __CUDABE__ */
  double res = nearbyint(a);
#if defined(__APPLE__)
  if ((a != 0.0) && (__cuda_fabs(a) <= 0.5)) {
    res = fabs(res) * ((a < 0.0) ? -3e-324 : 3e-324);
  }
#endif /* __APPLE__ */
  return res;
#endif /* __CUDABE__ */
}

/*******************************************************************************
*                                                                              *
* DEVICE IMPLEMENTATIONS FOR FUNCTIONS WITHOUT BUILTIN NVOPENCC OPREATIONS     *
*                                                                              *
*******************************************************************************/

__device_func__(double __cuda_rint(double a))
{
  return __cuda_nearbyint(a);
}

__device_func__(long int __cuda_lrint(double a))
{
#if defined(__LP64__)
  return (long int)__double2ll_rn(a);
#else /* __LP64__ */
  return (long int)__double2int_rn(a);
#endif /* __LP64__ */
}

__device_func__(long long int __cuda_llrint(double a))
{
  return __double2ll_rn(a);
}

__device_func__(int __cuda___signbit(double a))
{
  return (int)((unsigned int)__double2hiint(a) >> 31);
}

__device_func__(int __cuda___finite(double a))
{
  return __cuda_fabs(a) < CUDART_INF;
}

__device_func__(int __cuda___isinf(double a))
{
  return __cuda_fabs(a) == CUDART_INF;
}

__device_func__(int __cuda___isnan(double a))
{
  return !(__cuda_fabs(a) <= CUDART_INF);
}

__device_func__(double __cuda_copysign(double a, double b))
{
  int alo, ahi, bhi;

  bhi = __double2hiint(b);
  alo = __double2loint(a);
  ahi = __double2hiint(a);
  ahi = (bhi & 0x80000000) | (ahi & ~0x80000000);
  return __hiloint2double(ahi, alo);
}

/* 1152 bits of 2/PI for Payne-Hanek style argument reduction. */
static __constant__ unsigned long long int __cudart_i2opi_d [] = {
  0x6bfb5fb11f8d5d08ULL,
  0x3d0739f78a5292eaULL,
  0x7527bac7ebe5f17bULL,
  0x4f463f669e5fea2dULL,
  0x6d367ecf27cb09b7ULL,
  0xef2f118b5a0a6d1fULL,
  0x1ff897ffde05980fULL,
  0x9c845f8bbdf9283bULL,
  0x3991d639835339f4ULL,
  0xe99c7026b45f7e41ULL,
  0xe88235f52ebb4484ULL,
  0xfe1deb1cb129a73eULL,
  0x06492eea09d1921cULL,
  0xb7246e3a424dd2e0ULL,
  0xfe5163abdebbc561ULL,
  0xdb6295993c439041ULL,
  0xfc2757d1f534ddc0ULL,
  0xa2f9836e4e441529ULL,
};

__device_func__(double __internal_trig_reduction_kerneld(double a, int *quadrant))
{
  double j;
  int q;
  if (__cuda_fabs(a) > CUDART_TRIG_PLOSS) {
    /* Payne-Hanek style argument reduction. */
    unsigned long long int ia;
    unsigned long long int s;
    unsigned long long int result[5];
    unsigned long long int phi, plo;
    unsigned long long int hi, lo;
    unsigned int e;
    int idx;

    ia = __double_as_longlong(a);
    s = ia & 0x8000000000000000ULL;
    e = (unsigned int)(((ia >> 52) & 0x7ff) - 1024);
    ia = (ia << 11) | 0x8000000000000000ULL;
    /* compute x * 2/pi */
    idx = 16 - (e >> 6);
    hi = 0;
#if defined(__CUDABE__)
#pragma unroll 1
#endif /* __CUDABE__ */
    for (q = (idx-1); q < min(18,idx+3); q++) {
      plo = __cudart_i2opi_d[q] * ia;
      phi = __umul64hi (__cudart_i2opi_d[q], ia);
      lo = hi + plo;
      hi = phi + (lo < plo);
      result[q-(idx-1)] = lo;
    }
    result[q-(idx-1)] = hi;
    e = e & 63;
    /* shift result such that hi:lo<127:126> are the least significant
       integer bits, and hi:lo<125:0> are the fractional bits of the result
     */
    hi = result[3];
    lo = result[2];
    if (e) {
      q = 64 - e;
      hi = (hi << e) | (lo >> q);
      lo = (lo << e) | (result[1] >> q);
    }
    q = (int)(hi >> 62);
    /* fraction */
    hi = (hi << 2) | (lo >> 62);
    lo = (lo << 2);
    e = (hi | (lo > 0)) > 0x8000000000000000ULL; /* fraction >= 0.5 */
    q += e;
    if (s) q = -q;
    if (e) {
      unsigned long long int t;
      hi = ~hi;
      lo = -(long long int)lo;
      t = (lo == 0ULL);
      hi += t;
      s = s ^ 0x8000000000000000ULL;
    }
    *quadrant = q;
    /* normalize fraction */
    e = 0;
    while ((long long int)hi > 0) {
      hi = (hi << 1) | (lo >> 63);
      lo = (lo << 1);
      e--;
    }
    lo = hi * 0xC90FDAA22168C235ULL;
    hi = __umul64hi (hi, 0xC90FDAA22168C235ULL);
    if ((long long int)hi > 0) {
      hi = (hi << 1) | (lo >> 63);
      lo = (lo << 1);
      e--;
    }
    hi = hi + (lo > 0);
    ia = s | ((((unsigned long long int)(e + 1022)) << 52) + (hi >> 11) +
              ((hi << 53) >= 0x8000000000000000ULL));
    return __longlong_as_double(ia);
  } 
  /* NOTE: for an input of -0, this returns -0 */
  q = __double2int_rn (a * CUDART_2_OVER_PI);
  j = (double)q;
  /* Constants from S. Boldo, M. Daumas, R.-C. Li: "Formally Verified Argument
   * Reduction with a Fused-Multiply-Add", retrieved from the internet at
   * http://arxiv.org/PS_cache/arxiv/pdf/0708/0708.3722v1.pdf
   */
  a = __fma_rn (-j, 1.5707963267948966e+000, a);
  a = __fma_rn (-j, 6.1232339957367574e-017, a);
  a = __fma_rn (-j, 8.4784276603688985e-032, a);
  *quadrant = q;
  return a;
}

/* approximate sine on -pi/4...+pi/4 */
__device_func__(double __internal_sin_kerneld(double x))
{
  double x2, z;
  x2 = x * x;
  z =                   1.5896230157221844E-010;
  z = __fma_rn (z, x2, -2.5050747762850355E-008);
  z = __fma_rn (z, x2,  2.7557313621385676E-006);
  z = __fma_rn (z, x2, -1.9841269829589539E-004);
  z = __fma_rn (z, x2,  8.3333333333221182E-003);
  z = __fma_rn (z, x2, -1.6666666666666630E-001);
  z  = z * x2;
  z  = __fma_rn (z, x, x);
  return z;
}

/* approximate cosine on -pi/4...+pi/4 */
__device_func__(double __internal_cos_kerneld(double x))
{
  double x2, z;
  x2 = x * x;
  z  =                  -1.136788825395985E-011;   
  z  = __fma_rn (z, x2,  2.087588480545065E-009);
  z  = __fma_rn (z, x2, -2.755731555403950E-007);
  z  = __fma_rn (z, x2,  2.480158729365970E-005);
  z  = __fma_rn (z, x2, -1.388888888888074E-003);
  z  = __fma_rn (z, x2,  4.166666666666664E-002);
  z  = __fma_rn (z, x2, -5.000000000000000E-001);
  z  = __fma_rn (z, x2,  1.000000000000000E+000);
  return z;
}

/* approximate tangent on -pi/4...+pi/4 */
__device_func__(double __internal_tan_kerneld(double x, int i))
{
  double x2, z, q;
  x2 = x * x;
  z =                   9.8006287203286300E-006;
  z = __fma_rn (z, x2, -2.4279526494179897E-005);
  z = __fma_rn (z, x2,  4.8644173130937162E-005);
  z = __fma_rn (z, x2, -2.5640012693782273E-005);
  z = __fma_rn (z, x2,  6.7223984330880073E-005);
  z = __fma_rn (z, x2,  8.3559287318211639E-005);
  z = __fma_rn (z, x2,  2.4375039850848564E-004);
  z = __fma_rn (z, x2,  5.8886487754856672E-004);
  z = __fma_rn (z, x2,  1.4560454844672040E-003);
  z = __fma_rn (z, x2,  3.5921008885857180E-003);
  z = __fma_rn (z, x2,  8.8632379218613715E-003);
  z = __fma_rn (z, x2,  2.1869488399337889E-002);
  z = __fma_rn (z, x2,  5.3968253972902704E-002);
  z = __fma_rn (z, x2,  1.3333333333325342E-001);
  z = __fma_rn (z, x2,  3.3333333333333381E-001);
  z = z * x2;
  q = __fma_rn (z, x, x);
  if (i) {
    double s = q - x; 
    double w = __fma_rn (z, x, -s); // tail of q
    z = 1.0 / q;
    z = -z;
    s = __fma_rn (q, z, 1.0);
    q = __fma_rn (z, __fma_rn (z, w, s), z);
  }           
  return q;
}

__device_func__(double __cuda_sqrt(double a))
{
  return sqrt(a);
}

__device_func__(double __cuda_rsqrt(double a))
{
#if !defined(__CUDABE__)
    return 1.0 / sqrt(a);
#else
    return rsqrt(a);
#endif
}

/* approximates exp(a)-1 on [-log(1.5),log(1.5)] accurate to 1 ulp */
__device_func__(double __internal_expm1_kernel (double a))
{
  double t;
  t =                 2.08842685477913050E-009;
  t = __fma_rn (t, a, 2.51366409033551950E-008);
  t = __fma_rn (t, a, 2.75574612072447230E-007);
  t = __fma_rn (t, a, 2.75571539284473460E-006);
  t = __fma_rn (t, a, 2.48015869443077950E-005);
  t = __fma_rn (t, a, 1.98412699878799470E-004);
  t = __fma_rn (t, a, 1.38888888892029890E-003);
  t = __fma_rn (t, a, 8.33333333327662860E-003);
  t = __fma_rn (t, a, 4.16666666666656370E-002);
  t = __fma_rn (t, a, 1.66666666666667380E-001);
  t = __fma_rn (t, a, 5.00000000000000000E-001);
  t = t * a;
  t = __fma_rn (t, a, a);
  return t;
}

/* approximate 2*atanh(0.5*a) on [-0.25,0.25] */
__device_func__(double __internal_atanh_kernel (double a_1, double a_2))
{
  double a, a2, t;

  a = a_1 + a_2;
  a2 = a * a;
  t =                  7.597322383488143E-002/65536.0;
  t = __fma_rn (t, a2, 6.457518383364042E-002/16384.0);          
  t = __fma_rn (t, a2, 7.705685707267146E-002/4096.0);
  t = __fma_rn (t, a2, 9.090417561104036E-002/1024.0);
  t = __fma_rn (t, a2, 1.111112158368149E-001/256.0);
  t = __fma_rn (t, a2, 1.428571416261528E-001/64.0);
  t = __fma_rn (t, a2, 2.000000000069858E-001/16.0);
  t = __fma_rn (t, a2, 3.333333333333198E-001/4.0);
  t = t * a2;
  t = __fma_rn (t, a, a_2);
  t = t + a_1;
  return t;
}

__device_func__(double __internal_exp2i_kernel(int b))
{
  return __hiloint2double((b + 1023) << 20, 0);
}

__device_func__(double __internal_half(double a))
{
  unsigned int ihi, ilo;
  ilo = __double2loint(a);
  ihi = __double2hiint(a);
  return __hiloint2double(ihi - 0x00100000, ilo);
}

__device_func__(double __internal_twice(double a))
{
  unsigned int ihi, ilo;
  ilo = __double2loint(a);
  ihi = __double2hiint(a);
  return __hiloint2double(ihi + 0x00100000, ilo);
}

__device_func__(double __cuda_sin(double a))
{
  double z;
  int i;
  if (__cuda___isinf(a) || (a == CUDART_ZERO)) {
    return __dmul_rn(a, CUDART_ZERO);
  }
  z = __internal_trig_reduction_kerneld(a, &i);
  /* here, abs(z) <= pi/4, and i has the quadrant */
  if (i & 1) {
    z = __internal_cos_kerneld(z);
  } else {
    z = __internal_sin_kerneld(z);
  }
  if (i & 2) {
    z = -z;
  }
  return z;
}

__device_func__(double __cuda_cos(double a))
{
  double z;
  int i;
  if (__cuda___isinf(a)) {
    return CUDART_NAN;
  }
  z = __internal_trig_reduction_kerneld(a, &i);
  /* here, abs(z) <= pi/4, and i has the quadrant */
  i++;
  if (i & 1) {
    z = __internal_cos_kerneld(z);
  } else {
    z = __internal_sin_kerneld(z);
  }
  if (i & 2) {
    z = -z;
  }
  return z;
}

__device_func__(void __cuda_sincos(double a, double *sptr, double *cptr))
{
  double t, u, s, c;
  int i;
  if (__cuda___isinf(a)) {
    *sptr = CUDART_NAN;
    *cptr = CUDART_NAN;
    return;
  }
  if (a == CUDART_ZERO) {
    *sptr = a;
    *cptr = 1.0;
    return;
  } 
  t = __internal_trig_reduction_kerneld(a, &i);
  u = __internal_cos_kerneld(t);
  t = __internal_sin_kerneld(t);
  if (i & 1) {
    s = u;
    c = t;
  } else {
    s = t;
    c = u;
  }
  if (i & 2) {
    s = -s;
  }
  i++;
  if (i & 2) {
    c = -c;
  }
  *sptr = s;
  *cptr = c;
}

__device_func__(double __cuda_tan(double a))
{
  double z;
  int i;
  if (__cuda___isinf(a)) {
    return CUDART_NAN;
  }
  z = __internal_trig_reduction_kerneld(a, &i);
  /* here, abs(z) <= pi/4, and i has the quadrant */
  z = __internal_tan_kerneld(z, i & 1);
  return z;
}

__device_func__(double __cuda_log(double a))
{
  double m, f, g, u, v, tmp, q, ulo, log_lo, log_hi;
  int ihi, ilo;
  int e = 0;

  ihi = __double2hiint(a);
  ilo = __double2loint(a);
  if (__cuda___isnan(a)) {
    return a + a;
  }
  /* log(x) is undefined for x < 0.0, return INDEFINITE */
  if (a < 0.0) {
    return CUDART_NAN;
  }
  /* log(0) = -INF */
  if (a == 0) {
    return -CUDART_INF;
  }
  /* log(INF) = INF */
  if (__cuda___isinf(a)) {
    return a;
  }
  /* normalize denormals */
  if (a < CUDART_TWO_TO_M1022) {
    a = a * CUDART_TWO_TO_54;
    e = -54;
    ihi = __double2hiint(a);
    ilo = __double2loint(a);
  }
  /* a = m * 2^e. m <= sqrt(2): log2(a) = log2(m) + e.
   * m > sqrt(2): log2(a) = log2(m/2) + (e+1)
   */
  e += ((ihi >> 20) & 0x7ff) - 1023;
  m = __hiloint2double ((ihi & 0x800fffff) | 0x3ff00000, ilo);
  if (m > CUDART_SQRT_TWO) {
    m = __internal_half(m);
    e = e + 1;
  }
  /* log((1+m)/(1-m)) = 2*atanh(m). log(m) = 2*atanh ((m-1)/(m+1)) */
  f = m - 1.0;
  g = m + 1.0;
  g = 1.0 / g;
  u = f * g;
  u = u + u;  
  /* u = 2.0 * (m - 1.0) / (m + 1.0) */
  v = u * u;
  q =                 6.7261411553826339E-2/65536.0;
  q = __fma_rn (q, v, 6.6133829643643394E-2/16384.0);
  q = __fma_rn (q, v, 7.6940931149150890E-2/4096.0);
  q = __fma_rn (q, v, 9.0908745692137444E-2/1024.0);
  q = __fma_rn (q, v, 1.1111111499059706E-1/256.0);
  q = __fma_rn (q, v, 1.4285714283305975E-1/64.0);
  q = __fma_rn (q, v, 2.0000000000007223E-1/16.0);
  q = __fma_rn (q, v, 3.3333333333333326E-1/4.0);
  tmp = __internal_twice (f - u);
  tmp = __fma_rn (-u, f, tmp); // tmp = remainder of division
  ulo = g * tmp;               // less significant quotient bits
  /* u + ulo = 2.0 * (m - 1.0) / (m + 1.0) to more than double precision */
  q = q * v;
  q = q * u;      
  /* log_hi + log_lo = log(m) to more than double precision */ 
  log_hi = u;
  log_lo = ulo + q;
  /* log_hi + log_lo = log(m)+e*log(2)=log(a) to more than double precision */
  q   = __fma_rn ( e, CUDART_LN2_HI, log_hi);
  tmp = __fma_rn (-e, CUDART_LN2_HI, q);
  tmp = tmp - log_hi;
  log_hi = q;
  log_lo = log_lo - tmp;
  log_lo = __fma_rn (e, CUDART_LN2_LO, log_lo);
  return log_hi + log_lo;
}

/* Requires |x.y| > |y.y|. 8 DP operations */
__device_func__(double2 __internal_ddadd_xgty (double2 x, double2 y))
{
    double2 z;
#if defined(__GNUC__) && !defined(__CUDABE__)
    volatile double r, s, e;
#else 
    double r, s, e;
#endif
    r = x.y + y.y;
    e = x.y - r;
    s = ((e + y.y) + y.x) + x.x;
    z.y = e = r + s;
    z.x = (r - e) + s;
    return z;
}

/* Take full advantage of FMA. Only 8 DP operations */
__device_func__(double2 __internal_ddmul (double2 x, double2 y))
{
#if defined(__GNUC__) && !defined(__CUDABE__)
    volatile double e;
#else
    double e;
#endif
    double2 t, z;
    t.y = x.y * y.y;
    t.x = __fma_rn (x.y, y.y, -t.y);
    t.x = __fma_rn (x.x, y.x, t.x);
    t.x = __fma_rn (x.y, y.x, t.x);
    t.x = __fma_rn (x.x, y.y, t.x);
    z.y = e = t.y + t.x;
    z.x = (t.y - e) + t.x;
    return z;
}

__device_func__(double2 __internal_log_ext_prec(double a))
{
  double2 res;
  double2 qq, cc, uu, tt;
  double f, g, u, v, q, ulo, tmp, m;
  int ilo, ihi, expo;

  ihi = __double2hiint(a);
  ilo = __double2loint(a);
  expo = (ihi >> 20) & 0x7ff;
  /* convert denormals to normals for computation of log(a) */
  if (expo == 0) {
    a *= CUDART_TWO_TO_54;
    ihi = __double2hiint(a);
    ilo = __double2loint(a);
    expo = (ihi >> 20) & 0x7ff;
    expo -= 54;
  }  
  expo -= 1023;
  /* log(a) = log(m*2^expo) = 
     log(m) + log(2)*expo, if m < sqrt(2), 
     log(m*0.5) + log(2)*(expo+1), if m >= sqrt(2)
  */
  m = __hiloint2double((ihi & 0x800fffff) | 0x3ff00000, ilo);
  if (m > CUDART_SQRT_TWO) {
    m = __internal_half(m);
    expo = expo + 1;
  }
  /* compute log(m) with extended precision using an algorithm derived from 
   * P.T.P. Tang, "Table Driven Implementation of the Logarithm Function", 
   * TOMS, Vol. 16., No. 4, December 1990, pp. 378-400. A modified polynomial 
   * approximation to atanh(x) on the interval [-0.1716, 0.1716] is utilized.
   */
  f = m - 1.0;
  g = m + 1.0;
  g = 1.0 / g;
  u = f * g;
  u = u + u;  
  /* u = 2.0 * (m - 1.0) / (m + 1.0) */
  v = u * u;
  q =                 6.6253631649203309E-2/65536.0;
  q = __fma_rn (q, v, 6.6250935587260612E-2/16384.0);
  q = __fma_rn (q, v, 7.6935437806732829E-2/4096.0);
  q = __fma_rn (q, v, 9.0908878711093280E-2/1024.0);
  q = __fma_rn (q, v, 1.1111111322892790E-1/256.0);
  q = __fma_rn (q, v, 1.4285714284546502E-1/64.0);
  q = __fma_rn (q, v, 2.0000000000003113E-1/16.0);
  q = q * v;
  /* u + ulo = 2.0 * (m - 1.0) / (m + 1.0) to more than double precision */
  tmp = __internal_twice (f - u);
  tmp = __fma_rn (-u, f, tmp); // tmp = remainder of division
  ulo = g * tmp;               // less significand quotient bits
  /* switch to double-double at this point */
  qq.y = q;
  qq.x = 0.0;
  uu.y = u;
  uu.x = ulo;
  cc.y =  3.3333333333333331E-1/4.0;
  cc.x = -9.8201492846582465E-18/4.0;
  qq = __internal_ddadd_xgty (cc, qq);
  /* compute log(m) in double-double format */
  qq = __internal_ddmul(qq, uu);
  qq = __internal_ddmul(qq, uu);
  qq = __internal_ddmul(qq, uu);
  uu = __internal_ddadd_xgty (uu, qq);
  u   = uu.y;
  ulo = uu.x;
  /* log(2)*expo in double-double format */
  tt.y = expo * 6.9314718055966296e-001;  /* multiplication is exact */
  tt.x = expo * 2.8235290563031577e-013;
  /* log(a) = log(m) + log(2)*expo;  if expo != 0, |log(2)*expo| > |log(m)| */
  res = __internal_ddadd_xgty (tt, uu);
  return res;
}

__device_func__(double __cuda_log2(double a))
{
  double t;
  t = __cuda_log(a);
  return __fma_rn (t, CUDART_L2E_HI, t * CUDART_L2E_LO);
}

__device_func__(double __cuda_log10(double a))
{
  double t;
  t = __cuda_log(a);
  return __fma_rn (t, CUDART_LGE_HI, t * CUDART_LGE_LO);
}

__device_func__(double __cuda_log1p(double a))
{
  double t;
#if !defined(__CUDABE__) 
  if (__cuda___isnan(a)) {
    return a + a;
  }
#endif
  if ((a < -0.4) || (a > CUDART_TWOTHIRD)) {
    return __cuda_log (a + 1.0);
  }
  /* Compute log2(a+1) = 2*atanh(a/(a+2)) */
  t = a + 2.0;
  t = a / t;
  t = -a * t;
  t = __internal_atanh_kernel(a, t);
  return t;
}

__device_func__(double __internal_exp_kernel(double a, int scale))
{ 
  double t, fac, z;
  int i;
  /* exp(a) = 2^(rint(a/log(2)) + z) = 2^(i + z) */
  t = __cuda_rint (a * CUDART_L2E);
  i = (int)t;
  z = __fma_rn (t, -CUDART_LN2_HI, a);
  z = __fma_rn (t, -CUDART_LN2_LO, z);
  fac = 2.0;
  if (i <= -1021) {
    i += 55;
    fac = CUDART_TWO_TO_M54;
  }
  t = __internal_expm1_kernel(z);
  /* exp(a) = 2^i * 2^z */
  z = __hiloint2double((1022 + i + scale) << 20, 0);
  t = __fma_rn (t, z, z);
  t = t * fac;
  return t;
}

__device_func__(double __cuda_exp(double a))
{
  if (a > CUDART_LN2_X_1024) {
    return CUDART_INF;
  }
  if (a <= -CUDART_LN2_X_1075) {
    return CUDART_ZERO;
  }
  a = __internal_exp_kernel(a, 0);
  return a;
}

__device_func__(double __cuda_exp2(double a))
{
  double z;
  double t;
  double fac;
  int i;

  if (a >= 1024.0) {
    return CUDART_INF;
  }
  if (a < -1075.0) {
    return CUDART_ZERO;
  }
  t = __cuda_rint (a);
  z = a - t;
  i = (int)t;
  fac = 2.0;
  if (i <= -1021) {
    i += 55;
    fac = CUDART_TWO_TO_M54;
  }
  /* 2^z = exp(log(2)*z) */
  z = __fma_rn (z, CUDART_LN2_HI, z * CUDART_LN2_LO);
  t = __internal_expm1_kernel(z);
  z = __hiloint2double((1022 + i) << 20, 0);
  t = __fma_rn (t, z, z);
  t = t * fac;
  return t;
}

__device_func__(double __cuda_exp10(double a))
{
  double z;
  double t;
  double fac;
  int i;

  if (a >= CUDART_LG2_X_1024) {
    return CUDART_INF;
  }
  if (a < -CUDART_LG2_X_1075) {
    return CUDART_ZERO;
  }
  t = __cuda_rint (a * CUDART_L2T);
  i = (int)t;
  z = __fma_rn (t, -CUDART_LG2_HI, a);
  z = __fma_rn (t, -CUDART_LG2_LO, z);
  fac = 2.0;
  if (i <= -1021) {
    i += 55;
    fac = CUDART_TWO_TO_M54;
  }
  /* 2^z = exp(log(10)*z) */
  z = __fma_rn (z, CUDART_LNT_HI, z * CUDART_LNT_LO);
  t = __internal_expm1_kernel(z);
  /* exp(a) = 2^i * 2^z */
  z = __hiloint2double((1022 + i) << 20, 0);
  t = __fma_rn (t, z, z);
  t = t * fac;
  return t;
}

__device_func__(double __cuda_expm1(double a))
{
  double t, z, u;
  int i, j;
  if (a > CUDART_LN2_X_1024) {
    return CUDART_INF;
  }
  if (a < -53.0) {
    return -1.0; 
  }
  t = __cuda_rint (a * CUDART_L2E);
  i = (int)t;
  z = __fma_rn (t, -CUDART_LN2_HI, a);
  z = __fma_rn (t, -CUDART_LN2_LO, z);
  if (__cuda_fabs(a) < 0.405465108) {
    z = a;
    i = 0;
  }
  j = (i == 1024) ? (i - 1) : i;
  t = __internal_expm1_kernel(z);
  u = __hiloint2double((1023 + j) << 20, 0);
  a = u - 1.0;
  t = __fma_rn (t, u, a);
  if (z == 0.0) t = z;              /* preserve -0 */
  if (i == 1024) t = t + t;
  return t;
}

__device_func__(double __cuda_cosh(double a))
{
  double z;
  if (__cuda___isnan(a)) {
    return a + a;
  }
  a = __cuda_fabs(a);
  z = __internal_exp_kernel(a, -2);
  z = __fma_rn(2.0, z, 0.125 / z);
  if (a >= CUDART_LN2_X_1025) {
    z = CUDART_INF_F;     /* overflow -> infinity */
  }
  return z;
}

__device_func__(double __cuda_sinh(double a))
{
  double s, z;
  s = a;
  a = __cuda_fabs(a);
  if (a < 1.0) {          /* danger of catastrophic cancellation */
    double a2 = a * a;
    /* approximate sinh(x) on [0,1] with a polynomial */
    z =                  1.632386098183803E-010;
    z = __fma_rn (z, a2, 2.504854501385687E-008);
    z = __fma_rn (z, a2, 2.755734274788706E-006);
    z = __fma_rn (z, a2, 1.984126976294102E-004);
    z = __fma_rn (z, a2, 8.333333333452911E-003);
    z = __fma_rn (z, a2, 1.666666666666606E-001);
    z = z * a2;
    z = __fma_rn (z, a, a);
  } else if (a < 2.0) {   /* work around accuracy issue in vicinity of 1.4 */
    z = __cuda_expm1(a);
    z = __internal_half (z + z / (z + 1.0));
  } else {
    z = __internal_exp_kernel(a, -1);
    z = z + (1.0 / (-4.0 * z));
    if (a >= CUDART_LN2_X_1025) {
      z = CUDART_INF;     /* overflow -> infinity */
    }
  }
  z = __cuda_copysign(z, s);
  return z;
}

__device_func__(double __cuda_tanh(double a))
{
  double t;
  t = __cuda_fabs(a);
  if (t >= 0.55) {
    double s;
    s = 1.0 - 2.0 / (__internal_exp_kernel(2.0 * t, 0) + 1.0);
    if (t > 350.0) {
      s = 1.0;       /* overflow -> 1.0 */
    }
    a = __cuda_copysign(s, a);
  } else {
    double a2;
    a2 = a * a;
    t =                   5.102147717274194E-005;
    t = __fma_rn (t, a2, -2.103023983278533E-004);
    t = __fma_rn (t, a2,  5.791370145050539E-004);
    t = __fma_rn (t, a2, -1.453216755611004E-003);
    t = __fma_rn (t, a2,  3.591719696944118E-003);
    t = __fma_rn (t, a2, -8.863194503940334E-003);
    t = __fma_rn (t, a2,  2.186948597477980E-002);
    t = __fma_rn (t, a2, -5.396825387607743E-002);
    t = __fma_rn (t, a2,  1.333333333316870E-001);
    t = __fma_rn (t, a2, -3.333333333333232E-001);
    t = t * a2;
    t = __fma_rn (t, a, a);
    a = __cuda_copysign(t, a);
  }
  return a;
}

__device_func__(double __internal_atan_kernel(double a))
{
  double t, a2;
  a2 = a * a;
  t =             -2.0258553044438358E-005 ;
  t = __fma_rn (t, a2,  2.2302240345758510E-004);
  t = __fma_rn (t, a2, -1.1640717779930576E-003);
  t = __fma_rn (t, a2,  3.8559749383629918E-003);
  t = __fma_rn (t, a2, -9.1845592187165485E-003);
  t = __fma_rn (t, a2,  1.6978035834597331E-002);
  t = __fma_rn (t, a2, -2.5826796814495994E-002);
  t = __fma_rn (t, a2,  3.4067811082715123E-002);
  t = __fma_rn (t, a2, -4.0926382420509971E-002);
  t = __fma_rn (t, a2,  4.6739496199157994E-002);
  t = __fma_rn (t, a2, -5.2392330054601317E-002);
  t = __fma_rn (t, a2,  5.8773077721790849E-002);
  t = __fma_rn (t, a2, -6.6658603633512573E-002);
  t = __fma_rn (t, a2,  7.6922129305867837E-002);
  t = __fma_rn (t, a2, -9.0909012354005225E-002);
  t = __fma_rn (t, a2,  1.1111110678749424E-001);
  t = __fma_rn (t, a2, -1.4285714271334815E-001);
  t = __fma_rn (t, a2,  1.9999999999755019E-001);
  t = __fma_rn (t, a2, -3.3333333333331860E-001);
  t = t * a2;
  t = __fma_rn (t, a, a);
  return t;
}

__device_func__(double __cuda_atan2(double a, double b))
{
  double t0, t1, t3;
  if (__cuda___isnan(a) || __cuda___isnan(b)) {
    return a + b;
  }
  /* reduce arguments to first octant */
  /* r = (|x| < |y|) ? (|x| / |y|) : (|y| / |x|) */
  t3 = __cuda_fabs(b);
  t1 = __cuda_fabs(a);
  if (t3 == 0.0 && t1 == 0.0) {
    t3 = __cuda___signbit(b) ? CUDART_PI : 0;
  } else if (__cuda___isinf(t3) && __cuda___isinf(t1)) {
    t3 = __cuda___signbit(b) ? CUDART_3PIO4 : CUDART_PIO4;
  } else {
    t0 = __cuda_fmax (t1, t3);
    t1 = __cuda_fmin (t1, t3);
    t3 = t1 / t0;
    t3 = __internal_atan_kernel(t3);
    /* Map result according to octant. */
    if (__cuda_fabs(a) > __cuda_fabs(b)) t3 = CUDART_PIO2 - t3;
    if (b < 0.0)                         t3 = CUDART_PI - t3;
  }
  t3 = __cuda_copysign(t3, a);
  return t3;
}

__device_func__(double __cuda_atan(double a))
{
  double t0, t1;
  /* reduce argument to first octant */
  t0 = __cuda_fabs(a);
  t1 = t0;
  if (t0 > 1.0) {
    t1 = 1.0 / t1;
  }
  /* approximate atan(r) in first octant */
  t1 = __internal_atan_kernel(t1);
  /* map result according to octant. */
  if (t0 > 1.0) {
    t1 = CUDART_PIO2 - t1;
  }
  return __cuda_copysign (t1, a);
}

/* b should be the square of a */
__device_func__(double __internal_asin_kernel(double a, double b))
{
  double r;
  r =                  6.259798167646803E-002;
  r = __fma_rn (r, b, -7.620591484676952E-002);
  r = __fma_rn (r, b,  6.686894879337643E-002);
  r = __fma_rn (r, b, -1.787828218369301E-002); 
  r = __fma_rn (r, b,  1.745227928732326E-002);
  r = __fma_rn (r, b,  1.000422754245580E-002);
  r = __fma_rn (r, b,  1.418108777515123E-002);
  r = __fma_rn (r, b,  1.733194598980628E-002);
  r = __fma_rn (r, b,  2.237350511593569E-002);
  r = __fma_rn (r, b,  3.038188875134962E-002);
  r = __fma_rn (r, b,  4.464285849810986E-002);
  r = __fma_rn (r, b,  7.499999998342270E-002);
  r = __fma_rn (r, b,  1.666666666667375E-001);
  r = r * b;
  return r;
}

__device_func__(double __cuda_asin(double a))
{
  double t0, t1;
  t0 = __cuda_fabs(a);
  if (t0 > 1.0) {
    return CUDART_NAN;
  }
  if (t0 > 0.575) {
    t1 = __fma_rn (-0.5, t0, 0.5);
    t0 = __cuda_sqrt (t1);
    t1 = __internal_asin_kernel (t0, t1);
    t0 = -2.0 * t0;
    t1 = __fma_rn (t0, t1, CUDART_PIO2_LO);
    t0 = t0 + CUDART_PIO4_HI;
    t1 = t0 + t1;
    t1 = t1 + CUDART_PIO4_HI;
  } else {
    t1 = t0 * t0;
    t1 = __internal_asin_kernel (t0, t1);
    t1 = __fma_rn (t1, t0, t0);
  }
  return __cuda_copysign(t1, a);
}

__device_func__(double __cuda_acos(double a))
{
  double t0, t1;
#if !defined(__CUDABE__) 
  if (__cuda___isnan(a)) {
    return a + a;
  }
#endif
  t0 = __cuda_fabs (a);
  if (t0 > 0.575) {
    t1 = __fma_rn (-0.5, t0, 0.5);
    t0 = __cuda_sqrt(t1);
    t1 = __internal_asin_kernel (t0, t1);
    t0 = __fma_rn (t1, t0, t0);
    t0 = 2.0 * t0;
    if (__cuda___signbit(a)) {    
      t0 = __fma_rn (1.0, t0, -CUDART_PI_LO);
      t0 = CUDART_PI_HI - t0;
    }
  } else {
    t1 = t0 * t0;
    t1 = __internal_asin_kernel (t0, t1);
    t0 = __fma_rn (t1, t0, t0);
    if (__cuda___signbit(a)) {
      t0 = __fma_rn (1.0, t0, +CUDART_PIO2_LO);
      t0 = CUDART_PIO2_HI + t0;
    } else {
      t0 = __fma_rn (1.0, t0, -CUDART_PIO2_LO);
      t0 = CUDART_PIO2_HI - t0;
    }
  } 
  return t0;
}

__device_func__(double __cuda_acosh(double a))
{
  double t;
#if !defined(__CUDABE__) 
  if (__cuda___isnan(a)) {
    return a + a;
  }
#endif
  t = a - 1.0;
  if (__cuda_fabs(t) > CUDART_TWO_TO_52) {
    /* for large a, acosh = log(2*a) */
    return CUDART_LN2 + __cuda_log(a);
  } else {
    t = t + __cuda_sqrt(__fma_rn(a, t, t));
    return __cuda_log1p(t);
  }  
}

__device_func__(double __cuda_asinh(double a))
{
#if SLIGHTLY_MORE_ACCURATE_BUT_SLOWER
  double fa, oofa, t;
  fa = __cuda_fabs(a);
  if (fa > 8.9884657373828596e+307) { /* prevent intermediate underflow */
    t = CUDART_LN2 + __cuda_log(fa);
  } else {
    oofa = 1.0 / fa;
    t = fa + fa / (oofa + __cuda_sqrt(__fma_rn(oofa, oofa, 1.0)));
    t = __cuda_log1p(t);
  }
#else
  double fa, t;
  fa = __cuda_fabs(a);
  if (fa > 1.0e153) {
    t = CUDART_LN2 + __cuda_log(fa);
  } else {
    t = fa * fa;
    t = __cuda_log1p (fa + t / (1.0 + __cuda_sqrt(1.0 + t)));
  }
#endif
  return __cuda_copysign(t, a);  
}

__device_func__(double __cuda_atanh(double a))
{
  double fa, t;
#if !defined(__CUDABE__) 
  if (__cuda___isnan(a)) {
    return a + a;
  }
#endif
  fa = __cuda_fabs(a);
  t = (2.0 * fa) / (1.0 - fa);
  t = 0.5 * __cuda_log1p(t);
#if !defined(__CUDABE__) 
  if (__cuda___isnan(t)) {
    return t;
  }
#endif
  if (__cuda___signbit(a)) {
    t = -t;
  }
  return t;
}

__device_func__(double __cuda_hypot(double a, double b))
{
  double v, w, t;
  if (__cuda___isinf(a) || __cuda___isinf(b)) {
    return CUDART_INF;
  }
  if (__cuda___isnan(a) || __cuda___isnan(b)) {
    return a + b;
  }
  a = __cuda_fabs(a);
  b = __cuda_fabs(b);
  v = __cuda_fmax(a, b);
  w = __cuda_fmin(a, b);
  t = w / v;
  t = __fma_rn (t, t, 1.0);
  t = v * __cuda_sqrt(t);
  if (v == 0.0) {
    t = v + w;
  }
  return t;
}

__device_func__(double __cuda_cbrt(double a))
{
  float s;
  double t, r;
  int ilo, ihi, expo, nexpo, denorm;
  if ((a == 0.0) || !(__cuda___finite(a))) {
    return a + a;
  } 
  t = __cuda_fabs(a);
  ilo = __double2loint(t);
  ihi = __double2hiint(t);
  expo = ((int)((unsigned int)ihi >> 20) & 0x7ff);
  denorm = 0;
  if (expo == 0) {
    /* denormal */
    t = t * CUDART_TWO_TO_54;
    denorm = 18;
    ilo = __double2loint(t);
    ihi = __double2hiint(t);
    expo = ((int)((unsigned int)ihi >> 20) & 0x7ff);
  }
  /* scale into float range */
  nexpo = __float2int_rn(CUDART_THIRD_F * (float)(expo - 1022));
  ihi -= (3 * nexpo) << 20;
  r = __hiloint2double(ihi, ilo);
  /* initial approximation */
  s = (float)r;
  t = __cuda_exp2f(CUDART_THIRD_F * __log2f(s));
  /* refine approximation */  
  t = t - (t - (r / (t * t))) * CUDART_THIRD;
  t = t - (t - (r / (t * t))) * CUDART_THIRD;
  /* scale result back into double range */
  ilo = __double2loint(t);
  ihi = __double2hiint(t);
  ihi += (nexpo - denorm) << 20;
  t = __hiloint2double(ihi, ilo);
  if (__cuda___signbit(a)) {
     t = -t;
  }
  return t;
}

__device_func__(double __internal_accurate_pow(double a, double b))
{
  double2 loga;
  double2 prod;
  double t_hi, t_lo;
  double tmp;
#if !defined(__CUDABE__) && defined(__linux__) && !defined(__LP64__)
  volatile double e;
#else
  double e;
#endif

  /* compute log(a) in double-double format*/
  loga = __internal_log_ext_prec(a);

  /* prevent overflow during extended precision multiply */
  if (__cuda_fabs(b) > 1e304) b *= 1.220703125e-4;
  /* compute b * log(a) in double-double format */
  t_hi = loga.y * b;
  t_lo = __fma_rn (loga.y, b, -t_hi);
  t_lo = __fma_rn (loga.x, b, t_lo);
  prod.y = e = t_hi + t_lo;
  prod.x = (t_hi - e) + t_lo;

  /* compute pow(a,b) = exp(b*log(a)) */
  tmp = __cuda_exp(prod.y);
  /* prevent -INF + INF = NaN */
  if (!__cuda___isinf(tmp)) {
    /* if prod.x is much smaller than prod.y, then exp(prod.y + prod.x) ~= 
     * exp(prod.y) + prod.x * exp(prod.y) 
     */
    tmp = __fma_rn (tmp, prod.x, tmp);
  }
  return tmp;
}

__device_func__(double __cuda_pow(double a, double b))
{
  int bIsOddInteger;
  double t;
  if (a == 1.0 || b == 0.0) {
    return 1.0;
  } 
  if (__cuda___isnan(a) || __cuda___isnan(b)) {
    return a + b;
  }
  if (a == CUDART_INF) {
    return __cuda___signbit(b) ?  CUDART_ZERO : CUDART_INF;
  }
  if (__cuda___isinf(b)) {
    if (a == -1.0) {
      return 1.0;
    }
    t = __cuda_fabs(a) > 1.0 ? CUDART_INF : CUDART_ZERO;
    if (b < CUDART_ZERO) {
      t = 1.0 / t;
    }
    return t;
  }
  bIsOddInteger = (b - (2.0 * __cuda_floor(0.5 * b))) == 1.0;
  if (a == CUDART_ZERO) {
    t = bIsOddInteger ? a : CUDART_ZERO;
    if (b < CUDART_ZERO) {
      t = 1.0 / t;
    }
    return t;
  } 
  if (a == -CUDART_INF) {
    t = (b < CUDART_ZERO) ? -1.0/a : -a;
    if (bIsOddInteger) {
      t = __longlong_as_double(__double_as_longlong(t)^0x8000000000000000ULL);
    }
    return t;
  } 
  if ((a < CUDART_ZERO) && (b != __cuda_trunc(b))) {
    return CUDART_NAN;
  } 
  t = __cuda_fabs(a);
  t = __internal_accurate_pow(t, b);
  if ((a < CUDART_ZERO) && bIsOddInteger) {
    t = __longlong_as_double(__double_as_longlong(t) ^ 0x8000000000000000ULL); 
  }
  return t;
}

__device_func__(double __cuda_erf(double a))
{
  double t, r, q;
#if !defined(__CUDABE__) 
  if (__cuda___isnan(a)) {
    return a + a;
  }
#endif
  t = __cuda_fabs(a);
  if (t >= 1.0) {
    r =                 -1.28836351230756500E-019;
    r = __fma_rn (r, t,  1.30597472161093370E-017);
    r = __fma_rn (r, t, -6.33924401259620500E-016);
    r = __fma_rn (r, t,  1.96231865908940140E-014);
    r = __fma_rn (r, t, -4.35272243559990750E-013);
    r = __fma_rn (r, t,  7.37083927929352150E-012);
    r = __fma_rn (r, t, -9.91402142550461630E-011);
    r = __fma_rn (r, t,  1.08817017167760820E-009);
    r = __fma_rn (r, t, -9.93918713097634620E-009);
    r = __fma_rn (r, t,  7.66739923255145500E-008);
    r = __fma_rn (r, t, -5.05440278302806720E-007);
    r = __fma_rn (r, t,  2.87474157099000620E-006);
    r = __fma_rn (r, t, -1.42246725399722510E-005);
    r = __fma_rn (r, t,  6.16994555079419460E-005);
    r = __fma_rn (r, t, -2.36305221938908790E-004);
    r = __fma_rn (r, t,  8.05032844055371070E-004);
    r = __fma_rn (r, t, -2.45833366629108140E-003);
    r = __fma_rn (r, t,  6.78340988296706120E-003);
    r = __fma_rn (r, t, -1.70509103597554640E-002);
    r = __fma_rn (r, t,  3.93322852515666300E-002);
    r = __fma_rn (r, t, -8.37271292613764040E-002);
    r = __fma_rn (r, t,  1.64870423707623280E-001);
    r = __fma_rn (r, t, -2.99729521787681470E-001);
    r = __fma_rn (r, t,  4.99394435612628580E-001);
    r = __fma_rn (r, t, -7.52014596480123030E-001);
    r = __fma_rn (r, t,  9.99933138314926250E-001);
    r = __fma_rn (r, t, -1.12836725321102670E+000);
    r = __fma_rn (r, t,  9.99998988715182450E-001);
    q = __internal_exp_kernel(-t * t, 0);
    r = __fma_rn (r, -q, 1.0);
    if (t >= 6.5) {
      r = 1.0;
    }    
    a = __cuda_copysign (r, a);
  } else {
    q = t * t;
    r =                 -7.77946848895991420E-010;
    r = __fma_rn (r, q,  1.37109803980285950E-008);
    r = __fma_rn (r, q, -1.62063137584932240E-007);
    r = __fma_rn (r, q,  1.64471315712790040E-006);
    r = __fma_rn (r, q, -1.49247123020098620E-005);
    r = __fma_rn (r, q,  1.20552935769006260E-004);
    r = __fma_rn (r, q, -8.54832592931448980E-004);
    r = __fma_rn (r, q,  5.22397760611847340E-003);
    r = __fma_rn (r, q, -2.68661706431114690E-002);
    r = __fma_rn (r, q,  1.12837916709441850E-001);
    r = __fma_rn (r, q, -3.76126389031835210E-001);
    r = __fma_rn (r, q,  1.12837916709551260E+000);
    a = r * a;
  }
  return a;
}

__device_func__(double __cuda_erfc(double a))
{
  double p, q, h, l;
  if (__cuda___isnan(a)) {
    return a + a;
  }
  if (a <= 0.55) {
    return 1.0 - __cuda_erf(a);
  } 
  if (a > 27.3) {
    return 0.0;
  }
  if (a <= 5.0) {
    p =                 5.64189549785304440E-001;
    p = __fma_rn (p, a, 8.17405083437083490E+000);
    p = __fma_rn (p, a, 5.68958722557864720E+001);
    p = __fma_rn (p, a, 2.42568747802647010E+002);
    p = __fma_rn (p, a, 6.80381374390412930E+002);
    p = __fma_rn (p, a, 1.25873132236024590E+003);
    p = __fma_rn (p, a, 1.43925353963809330E+003);
    p = __fma_rn (p, a, 8.15949420587659230E+002);
    q =              a+ 1.44881247113239940E+001;
    q = __fma_rn (q, a, 1.01345387970210510E+002);
    q = __fma_rn (q, a, 4.37184684964009650E+002);
    q = __fma_rn (q, a, 1.25588209225251330E+003);
    q = __fma_rn (q, a, 2.43864015012647630E+003);
    q = __fma_rn (q, a, 3.10570469008816280E+003);
    q = __fma_rn (q, a, 2.35995386578953550E+003);
    q = __fma_rn (q, a, 8.15949420692539320E+002);
  } else {
    p =                 5.64189583545675280E-001;
    p = __fma_rn (p, a, 2.04728556066513970E+000);
    p = __fma_rn (p, a, 6.75128409662943610E+000);
    p = __fma_rn (p, a, 1.10459345071747900E+001);
    p = __fma_rn (p, a, 1.22570382896313600E+001);
    p = __fma_rn (p, a, 6.01884641114116460E+000);
    q =              a+ 3.62871917534986780E+000;
    q = __fma_rn (q, a, 1.24663395327043550E+001);
    q = __fma_rn (q, a, 2.13927672803974790E+001);
    q = __fma_rn (q, a, 2.72082423532866070E+001);
    q = __fma_rn (q, a, 1.86422906830006700E+001);
    q = __fma_rn (q, a, 6.13809834548870550E+000);
  }
  p = p / q;
  h = -a * a;
  l = __fma_rn (-a, a, -h);
  q = __internal_exp_kernel(h, 0);
  q = __fma_rn (q, l, q);
  p = p * q;
  return p;
}

/* approximate 1.0/(a*gamma(a)) on [-0.5,0.5] */
__device_func__(double __internal_tgamma_kernel(double a))
{
  double t;
  t =                 -4.42689340712524750E-010;
  t = __fma_rn (t, a, -2.02665918466589540E-007);
  t = __fma_rn (t, a,  1.13812117211195270E-006);
  t = __fma_rn (t, a, -1.25077348166307480E-006);
  t = __fma_rn (t, a, -2.01365017404087710E-005);
  t = __fma_rn (t, a,  1.28050126073544860E-004);
  t = __fma_rn (t, a, -2.15241408115274180E-004);
  t = __fma_rn (t, a, -1.16516754597046040E-003);
  t = __fma_rn (t, a,  7.21894322484663810E-003);
  t = __fma_rn (t, a, -9.62197153268626320E-003);
  t = __fma_rn (t, a, -4.21977345547223940E-002);
  t = __fma_rn (t, a,  1.66538611382503560E-001);
  t = __fma_rn (t, a, -4.20026350341054440E-002);
  t = __fma_rn (t, a, -6.55878071520257120E-001);
  t = __fma_rn (t, a,  5.77215664901532870E-001);
  t = __fma_rn (t, a,  1.00000000000000000E+000);
  return t;
}

/* Stirling approximation for gamma(a), a > 20 */
__device_func__(double __internal_stirling_poly(double a))
{
  double x = 1.0 / a;
  double z = 0.0;
  z = __fma_rn (z, x,  8.3949872067208726e-004);
  z = __fma_rn (z, x, -5.1717909082605919e-005);
  z = __fma_rn (z, x, -5.9216643735369393e-004);
  z = __fma_rn (z, x,  6.9728137583658571e-005);
  z = __fma_rn (z, x,  7.8403922172006662e-004);
  z = __fma_rn (z, x, -2.2947209362139917e-004);
  z = __fma_rn (z, x, -2.6813271604938273e-003);
  z = __fma_rn (z, x,  3.4722222222222220e-003);
  z = __fma_rn (z, x,  8.3333333333333329e-002);
  z = __fma_rn (z, x,  1.0000000000000000e+000);
  return z;
}

__device_func__(double __internal_tgamma_stirling(double a))
{
  if (a < 1.7162437695630274e+002) {
#if defined(__GNUC__) && !defined(__CUDABE__)
    volatile double t_hi, t_lo, e;
#else     
    double t_hi, t_lo, e;
#endif
    double2 loga, prod;
    double z = __internal_stirling_poly (a);
    double b = a - 0.5;

    /* compute log(a) in double-double format*/
    loga = __internal_log_ext_prec(a);

    /* compute (a - 0.5) * log(a) in double-double format */
    t_hi = loga.y * b;
    t_lo = __fma_rn (loga.y, b, -t_hi);
    t_lo = __fma_rn (loga.x, b, t_lo);
    prod.y = e = t_hi + t_lo;
    prod.x = (t_hi - e) + t_lo;

    /* compute (a - 0.5) * log(a) - a in double-double format */
    loga.y = -a;
    loga.x = 0.0;
    prod = __internal_ddadd_xgty (prod, loga);

    /* compute pow(a,b) = exp(b*log(a)) */
    a = __cuda_exp(prod.y);
    /* prevent -INF + INF = NaN */
    if (!__cuda___isinf(a)) {
      /* if prod.x is much smaller than prod.y, then exp(prod.y + prod.x) ~= 
       * exp(prod.y) + prod.x * exp(prod.y) 
       */
      a = __fma_rn (a, prod.x, a);
    }
    a = __fma_rn (a, CUDART_SQRT_2PI_HI, a * CUDART_SQRT_2PI_LO);
    return a * z;
  } else {
    return CUDART_INF;
  }
}

__device_func__(double __cuda_tgamma(double a))
{
  double s, xx, x = a;
  if (__cuda___isnan(a)) {
    return a + a;
  }
  if (__cuda_fabs(x) < 15.0) {
     /* Based on: Kraemer, W.: "Berechnung der Gammafunktion G(x) fuer reelle 
      * Punkt- und Intervallargumente". Zeitschrift fuer angewandte Mathematik 
      * und Mechanik, Vol. 70 (1990), No. 6, pp. 581-584
      */
    if (x >= 0.0) {
      s = 1.0;
      xx = x;
      while (xx > 1.5) {
        s = __fma_rn(s, xx, -s);
        xx = xx - 1.0;
      }
      if (x >= 0.5) {
        xx = xx - 1.0;
      }
      xx = __internal_tgamma_kernel (xx);
      if (x < 0.5) {
        xx = xx * x;
      }
      s = s / xx;
    } else {
      xx = x;
      s = xx;
      if (x == __cuda_floor(x)) {
        return CUDART_NAN;
      }
      while (xx < -0.5) {
        s = __fma_rn (s, xx, s);
        xx = xx + 1.0;
      }
      xx = __internal_tgamma_kernel (xx);
      s = s * xx;
      s = 1.0 / s;
    }
    return s;
  } else {
    if (x >= 0.0) {
      return __internal_tgamma_stirling (x);
    } else {
      double t;
      int quot;
      if (x == __cuda_floor(x)) {
        return CUDART_NAN;
      }
      if (x < -185.0) {
        int negative;
        x = __cuda_floor(x);
        negative = ((x - (2.0 * __cuda_floor(0.5 * x))) == 1.0);
        return negative ? CUDART_NEG_ZERO : CUDART_ZERO;
      }
      /* compute sin(pi*x) accurately */
      xx = __cuda_rint (__internal_twice(x));
      quot = (int)xx;
      xx = __fma_rn (-0.5, xx, x);
      xx = xx * CUDART_PI;
      if (quot & 1) {
        xx = __internal_cos_kerneld (xx);
      } else {
        xx = __internal_sin_kerneld (xx);
      }
      if (quot & 2) {
        xx = -xx;
      }
      x = __cuda_fabs (x);
      s = __cuda_exp (-x);
      t = x - 0.5;
      if (x > 140.0) t = __internal_half(t);
      t = __cuda_pow (x, t);
      if (x > 140.0) s = s * t;
      s = s * __internal_stirling_poly (x);
      s = s * x;
      s = s * xx;
      s = 1.0 / s;
      s = __fma_rn (s, CUDART_SQRT_PIO2_HI, CUDART_SQRT_PIO2_LO * s);
      s = s / t;
      return s;
    }
  }
}

__device_func__(double __internal_lgamma_pos(double a))
{
  double sum;
  double s, t;

  if (a == CUDART_INF) {
    return a;
  }
  if (a >= 3.0) {
    if (a >= 8.0) {
      /* Stirling approximation; coefficients from Hart et al, "Computer 
       * Approximations", Wiley 1968. Approximation 5404. 
       */
      s = 1.0 / a;
      t = s * s;
      sum =                   -0.1633436431e-2;
      sum = __fma_rn (sum, t,  0.83645878922e-3);
      sum = __fma_rn (sum, t, -0.5951896861197e-3);
      sum = __fma_rn (sum, t,  0.793650576493454e-3);
      sum = __fma_rn (sum, t, -0.277777777735865004e-2);
      sum = __fma_rn (sum, t,  0.833333333333331018375e-1);
      sum = __fma_rn (sum, s,  0.918938533204672);
      s = __internal_half(__cuda_log (a));
      t = a - 0.5;
      s = s * t;
      t = s - a;
      s = s + sum;
      t = t + s;
      return t;
    } else {
      a = a - 3.0;
      s =                 -4.02412642744125560E+003;
      s = __fma_rn (s, a, -2.97693796998962000E+005);
      s = __fma_rn (s, a, -6.38367087682528790E+006);
      s = __fma_rn (s, a, -5.57807214576539320E+007);
      s = __fma_rn (s, a, -2.24585140671479230E+008);
      s = __fma_rn (s, a, -4.70690608529125090E+008);
      s = __fma_rn (s, a, -7.62587065363263010E+008);
      s = __fma_rn (s, a, -9.71405112477113250E+008);
      t =              a  -1.02277248359873170E+003;
      t = __fma_rn (t, a, -1.34815350617954480E+005);
      t = __fma_rn (t, a, -4.64321188814343610E+006);
      t = __fma_rn (t, a, -6.48011106025542540E+007);
      t = __fma_rn (t, a, -4.19763847787431360E+008);
      t = __fma_rn (t, a, -1.25629926018000720E+009);
      t = __fma_rn (t, a, -1.40144133846491690E+009);
      t = s / t;
      t = t + a;
      return t;
    }
  } else if (a >= 1.5) {
    a = a - 2.0;
    t =                  9.84839283076310610E-009;
    t = __fma_rn (t, a, -6.69743850483466500E-008);
    t = __fma_rn (t, a,  2.16565148880011450E-007);
    t = __fma_rn (t, a, -4.86170275781575260E-007);
    t = __fma_rn (t, a,  9.77962097401114400E-007);
    t = __fma_rn (t, a, -2.03041287574791810E-006);
    t = __fma_rn (t, a,  4.36119725805364580E-006);
    t = __fma_rn (t, a, -9.43829310866446590E-006);
    t = __fma_rn (t, a,  2.05106878496644220E-005);
    t = __fma_rn (t, a, -4.49271383742108440E-005);
    t = __fma_rn (t, a,  9.94570466342226000E-005);
    t = __fma_rn (t, a, -2.23154589559238440E-004);
    t = __fma_rn (t, a,  5.09669559149637430E-004);
    t = __fma_rn (t, a, -1.19275392649162300E-003);
    t = __fma_rn (t, a,  2.89051032936815490E-003);
    t = __fma_rn (t, a, -7.38555102806811700E-003);
    t = __fma_rn (t, a,  2.05808084278121250E-002);
    t = __fma_rn (t, a, -6.73523010532073720E-002);
    t = __fma_rn (t, a,  3.22467033424113040E-001);
    t = __fma_rn (t, a,  4.22784335098467190E-001);
    t = t * a;
    return t;
  } else if (a >= 0.7) {
    a = 1.0 - a;
    t =                 1.17786911519331130E-002;  
    t = __fma_rn (t, a, 3.89046747413522300E-002);
    t = __fma_rn (t, a, 5.90045711362049900E-002);
    t = __fma_rn (t, a, 6.02143305254344420E-002);
    t = __fma_rn (t, a, 5.61652708964839180E-002);
    t = __fma_rn (t, a, 5.75052755193461370E-002);
    t = __fma_rn (t, a, 6.21061973447320710E-002);
    t = __fma_rn (t, a, 6.67614724532521880E-002);
    t = __fma_rn (t, a, 7.14856037245421020E-002);
    t = __fma_rn (t, a, 7.69311251313347100E-002);
    t = __fma_rn (t, a, 8.33503129714946310E-002);
    t = __fma_rn (t, a, 9.09538288991182800E-002);
    t = __fma_rn (t, a, 1.00099591546322310E-001);
    t = __fma_rn (t, a, 1.11334278141734510E-001);
    t = __fma_rn (t, a, 1.25509666613462880E-001);
    t = __fma_rn (t, a, 1.44049896457704160E-001);
    t = __fma_rn (t, a, 1.69557177031481600E-001);
    t = __fma_rn (t, a, 2.07385551032182120E-001);
    t = __fma_rn (t, a, 2.70580808427600350E-001);
    t = __fma_rn (t, a, 4.00685634386517050E-001);
    t = __fma_rn (t, a, 8.22467033424113540E-001);
    t = __fma_rn (t, a, 5.77215664901532870E-001);
    t = t * a;
    return t;
  } else {
    t=                  -9.04051686831357990E-008;
    t = __fma_rn (t, a,  7.06814224969349250E-007);
    t = __fma_rn (t, a, -3.80702154637902830E-007);
    t = __fma_rn (t, a, -2.12880892189316100E-005);
    t = __fma_rn (t, a,  1.29108470307156190E-004);
    t = __fma_rn (t, a, -2.15932815215386580E-004);
    t = __fma_rn (t, a, -1.16484324388538480E-003);
    t = __fma_rn (t, a,  7.21883433044470670E-003);
    t = __fma_rn (t, a, -9.62194579514229560E-003);
    t = __fma_rn (t, a, -4.21977386992884450E-002);
    t = __fma_rn (t, a,  1.66538611813682460E-001);
    t = __fma_rn (t, a, -4.20026350606819980E-002);
    t = __fma_rn (t, a, -6.55878071519427450E-001);
    t = __fma_rn (t, a,  5.77215664901523870E-001);
    t = t * a;
    t = __fma_rn (t, a, a);
    return -__cuda_log (t);
  }
}

__device_func__(double __cuda_lgamma(double a))
{
  double t;
  double i;
  long long int quot;
  if (__cuda___isnan(a)) {
    return a + a;
  }
  t = __internal_lgamma_pos(__cuda_fabs(a));
  if (a >= 0.0) return t;
  a = __cuda_fabs(a);
  i = __cuda_floor(a);       
  if (a == i) return CUDART_INF; /* a is an integer: return infinity */
  if (a < 1e-19) return -__cuda_log(a);
  i = __cuda_rint (2.0 * a);
  quot = (long long int)i;
  i = __fma_rn (-0.5, i, a);
  i = i * CUDART_PI;
  if (quot & 1) {
    i = __internal_cos_kerneld(i);
  } else {
    i = __internal_sin_kerneld(i);
  }
  i = __cuda_fabs(i);
  t = __cuda_log(CUDART_PI / (i * a)) - t;
  return t;
}

__device_func__(double __cuda_ldexp(double a, int b))
{
  double fa = __cuda_fabs (a);
  if ((fa == CUDART_ZERO) || (fa == CUDART_INF) || (!(fa <= CUDART_INF))) {
    return a + a;
  }
  if (b == 0) {
    return a;
  }
  if (b >  2200) b =  2200;
  if (b < -2200) b = -2200;
  if (__cuda_abs (b) < 1022) {
    return a * __internal_exp2i_kernel(b);
  }
  if (__cuda_abs (b) < 2044) {
    int bhalf = b / 2;
    return a * __internal_exp2i_kernel (bhalf) * 
           __internal_exp2i_kernel (b - bhalf);
  } else {
    int bquarter = b / 4;
    double t = __internal_exp2i_kernel(bquarter);
    return a * t * t * t *__internal_exp2i_kernel (b - 3 * bquarter);
  }
}

__device_func__(double __cuda_scalbn(double a, int b))
{
  /* On binary systems, ldexp(x,exp) is equivalent to scalbn(x,exp) */
  return __cuda_ldexp(a, b);
}

__device_func__(double __cuda_scalbln(double a, long int b))
{
#if defined(__LP64__)
  /* clamp to integer range prior to conversion */
  if (b < -2147483648L) b = -2147483648L;
  if (b >  2147483647L) b =  2147483647L;
#endif
  return __cuda_scalbn(a, (int)b);
}

__device_func__(double __cuda_frexp(double a, int *b))
{
  double fa = __cuda_fabs(a);
  unsigned int expo;
  unsigned int denorm;

  if (fa < CUDART_TWO_TO_M1022) {
    a *= CUDART_TWO_TO_54;
    denorm = 54;
  } else {
    denorm = 0;
  }
  expo = (__double2hiint(a) >> 20) & 0x7ff;
  if ((fa == 0.0) || (expo == 0x7ff)) {
    expo = 0;
    a = a + a;
  } else {
    expo = expo - denorm - 1022;
    a = __longlong_as_double((__double_as_longlong(a) & 0x800fffffffffffffULL)|
                              0x3fe0000000000000ULL);
  }
  *b = expo;
  return a;  
}

__device_func__(double __cuda_modf(double a, double *b))
{
  double t;
  if (__cuda___finite(a)) {
    t = __cuda_trunc(a);
    *b = t;
    t = a - t;
    return __cuda_copysign(t, a);
  } else if (__cuda___isinf(a)) {
    t = 0.0;
    *b = a;
    return __cuda_copysign(t, a);
  } else {
    *b = a + a; 
    return a + a;
  }  
}

__device_func__(double __cuda_fmod(double a, double b))
{
  double orig_a = a;
  double orig_b = b;
  a = __cuda_fabs(a);
  b = __cuda_fabs(b);
  if (!((a <= CUDART_INF) && (b <= CUDART_INF))) {
      return orig_a + orig_b;
  }
  if (a == CUDART_INF || b == 0.0) {
    return CUDART_NAN;
  } else if (a >= b) {
    int bhi = __double2hiint(b);
    int blo = __double2loint(b);
    int ahi = __double2hiint(a);
    double scaled_b = 0.0;
    if (b < CUDART_TWO_TO_M1022) {
      double t = b;
      while ((t < a) && (t < CUDART_TWO_TO_M1022)) {
        t = t + t;
      }
      bhi = __double2hiint(t);
      blo = __double2loint(t);
      scaled_b = t;
    }
    if (a >= CUDART_TWO_TO_M1022) {
      scaled_b = __hiloint2double ((bhi & 0x000fffff)|(ahi & 0x7ff00000), blo);
    }
    if (scaled_b > a) {
      scaled_b *= 0.5;
    }
    while (scaled_b >= b) {
      if (a >= scaled_b) {
        a -= scaled_b;
      }
      scaled_b *= 0.5;
    }
    return __cuda_copysign (a, orig_a);
  } else {
    return orig_a;
  }
}

__device_func__(double __cuda_remainder(double a, double b))
{
  double orig_a;
  double twoa = 0.0;
  unsigned int quot0 = 0;  /* quotient bit 0 */
  int bhi;
  int blo;
  int ahi;
  if (__cuda___isnan(a) || __cuda___isnan(b)) {
    return a + b;
  }
  orig_a = a;
  a = __cuda_fabs(a);
  b = __cuda_fabs(b);
  if (a == CUDART_INF || b == 0.0) {
    return CUDART_NAN;
  } else if (a >= b) {
    double scaled_b = 0.0;
    bhi = __double2hiint(b);
    blo = __double2loint(b);
    ahi = __double2hiint(a);
    if (b < CUDART_TWO_TO_M1022) {
      double t = b;
      while ((t < a) && (t < CUDART_TWO_TO_M1022)) {
        t = t + t;
      }
      bhi = __double2hiint(t);
      blo = __double2loint(t);
      scaled_b = t;
    }
    if (a >= CUDART_TWO_TO_M1022) {
      scaled_b = __hiloint2double ((bhi & 0x000fffff)|(ahi & 0x7ff00000), blo);
    }
    if (scaled_b > a) {
      scaled_b *= 0.5;
    }
    while (scaled_b >= b) {
      quot0 = 0;
      if (a >= scaled_b) {
        a -= scaled_b;
        quot0 = 1;
      }
      scaled_b *= 0.5;
    }
  }
  /* round quotient to nearest even */
  twoa = a + a;
  if ((twoa > b) || ((twoa == b) && quot0)) {
    a -= b;
  }
  bhi = __double2hiint(a);
  blo = __double2loint(a);
  ahi = __double2hiint(orig_a);
  a = __hiloint2double((ahi & 0x80000000) ^ bhi, blo);
  return a;
}

__device_func__(double __cuda_remquo(double a, double b, int *c))
{
  double orig_a;
  double twoa = 0.0;
  unsigned int quot = 0;  /* trailing quotient bits  */
  unsigned int sign;
  int bhi;
  int blo;
  int ahi;
  if (__cuda___isnan(a) || __cuda___isnan(b)) {
    *c = quot;
    return a + b;
  }
  orig_a = a;
  sign = 0 - (__cuda___signbit(a) != __cuda___signbit(b));
  a = __cuda_fabs(a);
  b = __cuda_fabs(b);
  if (a == CUDART_INF || b == 0.0) {
    *c = quot;
    return CUDART_NAN;
  } else if (a >= b) {
    double scaled_b = 0.0;
    bhi = __double2hiint(b);
    blo = __double2loint(b);
    ahi = __double2hiint(a);
    if (b < CUDART_TWO_TO_M1022) {
      double t = b;
      while ((t < a) && (t < CUDART_TWO_TO_M1022)) {
        t = t + t;
      }
      bhi = __double2hiint(t);
      blo = __double2loint(t);
      scaled_b = t;
    }
    if (a >= CUDART_TWO_TO_M1022) {
      scaled_b = __hiloint2double ((bhi & 0x000fffff)|(ahi & 0x7ff00000), blo);
    }
    if (scaled_b > a) {
      scaled_b *= 0.5;
    }
    while (scaled_b >= b) {
      quot <<= 1;
      if (a >= scaled_b) {
        a -= scaled_b;
        quot += 1;
      }
      scaled_b *= 0.5;
    }
  }
  /* round quotient to nearest even */
  twoa = a + a;
  if ((twoa > b) || ((twoa == b) && (quot & 1))) {
    quot++;
    a -= b;
  }
  bhi = __double2hiint(a);
  blo = __double2loint(a);
  ahi = __double2hiint(orig_a);
  a = __hiloint2double((ahi & 0x80000000) ^ bhi, blo);
  quot = quot & CUDART_REMQUO_MASK_F;
  quot = quot ^ sign;
  quot = quot - sign;
  *c = quot;
  return a;
}

__device_func__(double __cuda_nextafter(double a, double b))
{
  unsigned long long int ia;
  unsigned long long int ib;
  ia = __double_as_longlong(a);
  ib = __double_as_longlong(b);
  if (__cuda___isnan(a) || __cuda___isnan(b)) return a + b; /* NaN */
  if (((ia | ib) << 1) == 0ULL) return b;
  if ((ia + ia) == 0ULL) {
    return __cuda_copysign (CUDART_MIN_DENORM, b); /* crossover */
  }
  if ((a < b) && (a < 0.0)) ia--;
  if ((a < b) && (a > 0.0)) ia++;
  if ((a > b) && (a < 0.0)) ia++;
  if ((a > b) && (a > 0.0)) ia--;
  a = __longlong_as_double(ia);
  return a;
}

__device_func__(double __cuda_nan(const char *s))
{
  unsigned long long i = 0;
  int c;
  int ovfl = 0;
  int invld = 0;
  if (*s == '0') {
    s++;
    if ((*s == 'x') || (*s == 'X')) {
      s++; 
      while (*s == '0') s++;
      while (*s) {
        if (i > 0x0fffffffffffffffULL) {
          ovfl = 1;
        }
        c = (((*s) >= 'A') && ((*s) <= 'F')) ? (*s + 'a' - 'A') : (*s);
        if ((c >= 'a') && (c <= 'f')) { 
          c = c - 'a' + 10;
          i = i * 16 + c;
        } else if ((c >= '0') && (c <= '9')) { 
          c = c - '0';
          i = i * 16 + c;
        } else {
          invld = 1;
        }
        s++;
      }
    } else {
      while (*s == '0') s++;
      while (*s) {
        if (i > 0x1fffffffffffffffULL) {
          ovfl = 1;
        }
        c = *s;
        if ((c >= '0') && (c <= '7')) { 
          c = c - '0';
          i = i * 8 + c;
        } else {
          invld = 1; 
        }
        s++;
      }
    }
  } else {
    while (*s) {
      c = *s;
      if ((i > 1844674407370955161ULL) || 
          ((i == 1844674407370955161ULL) && (c > '5'))) {
        ovfl = 1;
      }
      if ((c >= '0') && (c <= '9')) { 
        c = c - '0';
        i = i * 10 + c;
      } else {
        invld = 1;
      }
      s++;
    }
  }
  if (ovfl) {
    i = ~0ULL;
  }
  if (invld) {
    i = 0ULL;
  }
  i = (i & 0x000fffffffffffffULL) | 0x7ff8000000000000ULL;
  return __longlong_as_double(i);
}

__device_func__(double __cuda_round(double a))
{
  double fa = __cuda_fabs(a);
  if (fa > CUDART_TWO_TO_52) {
    return a;
  } else {
    double u = __cuda_floor(fa + 0.5);
    if (fa < 0.5) u = 0;
    return __cuda_copysign(u, a);
  }
}

__device_func__(long long int __cuda_llround(double a))
{
#if !defined(__CUDABE__)
  if (a >=  9223372036854775807.0) return 0x7fffffffffffffffLL;
  if (a <= -9223372036854775808.0) return 0x8000000000000000LL;
#endif /* !__CUDABE__ */
  return (long long int)(__cuda_round(a));
}

__device_func__(long int __cuda_lround(double a))
{
#if defined(__LP64__)
  return (long int)(__cuda_llround(a));
#else /* __LP64__ */
#if !defined(__CUDABE__)
  if (__cuda___isnan(a))  return 0x80000000L;
  if (a >=  2147483647.0) return 0x7fffffffL;
  if (a <= -2147483648.0) return 0x80000000L;
#endif /* !__CUDABE__ */
  return (long int)(__cuda_round(a));
#endif /* __LP64__ */
}

__device_func__(double __cuda_fdim(double a, double b))
{
  double t;
  t = a - b;    /* default also takes care of NaNs */
  if (a <= b) {
    t = 0.0;
  }
  return t;
}

__device_func__(int __cuda_ilogb(double a))
{
  unsigned long long int i;
  unsigned int ihi;
  unsigned int ilo;
  if (__cuda___isnan(a)) return -INT_MAX-1;
  if (__cuda___isinf(a)) return INT_MAX;
  if (a == 0.0) return -INT_MAX-1;
  a = __cuda_fabs(a);
  ilo = __double2loint(a);
  ihi = __double2hiint(a);
  i = ((unsigned long long int)ihi) << 32 | (unsigned long long int)ilo;
  if (a >= CUDART_TWO_TO_M1022) {
    return ((int)((ihi >> 20) & 0x7ff)) - 1023;
  } else {
    int expo = -1022;
    while (i < 0x0010000000000000ULL) {
      expo--;
      i = i + i;
    }
    return expo;
  }
}

__device_func__(double __cuda_logb(double a))
{
  unsigned long long int i;
  unsigned int ihi;
  unsigned int ilo;
  if (__cuda___isnan(a)) return a + a;
  a = __cuda_fabs(a);
  if (a == CUDART_INF) return a;
  if (a == 0.0) return -CUDART_INF;
  ilo = __double2loint(a);
  ihi = __double2hiint(a);
  i = ((unsigned long long int)ihi) << 32 | (unsigned long long int)ilo;
  if (a >= CUDART_TWO_TO_M1022) {
    return (double)((int)((ihi >> 20) & 0x7ff)) - 1023;
  } else {
    int expo = -1022;
    while (i < 0x0010000000000000ULL) {
      expo--;
      i = i + i;
    }
    return (double)expo;
  }
}

__device_func__(double __cuda_fma(double a, double b, double c))
{
  return __fma_rn(a, b, c);
}

#if __APPLE__
__device_func__(int __cuda___isfinited(double a))
{
  return __cuda___finite(a);
}

__device_func__(int __cuda___signbitd(double a))
{
  return __cuda___signbit(a);
}
#endif

#endif /* __cplusplus && __CUDACC__ */

#endif /* __MATH_FUNCTIONS_DBL_PTX3_H__ */
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/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__MATH_FUNCTIONS_H__)
#define __MATH_FUNCTIONS_H__

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#if defined(__cplusplus) && defined(__CUDACC__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "host_defines.h"

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

extern "C"
{

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           abs(int) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ long int      labs(long int) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ long long int llabs(long long int) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ double        fabs(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         fabsf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           min(int, int);
/*DEVICE_BUILTIN*/
extern __host__ __device__ unsigned int  umin(unsigned int, unsigned int);
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         fminf(float, float) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ double        fmin(double, double) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           max(int, int);
/*DEVICE_BUILTIN*/
extern __host__ __device__ unsigned int  umax(unsigned int, unsigned int);
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         fmaxf(float, float) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ double        fmax(double, double) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        sin(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         sinf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        cos(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         cosf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ void          sincos(double, double*, double*) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ void          sincosf(float, float*, float*) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        tan(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         tanf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        sqrt(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         sqrtf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        rsqrt(double);
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         rsqrtf(float);

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        exp2(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         exp2f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        exp10(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         exp10f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        expm1(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         expm1f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        log2(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         log2f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        log10(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         log10f(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        log(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         logf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        log1p(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         log1pf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        floor(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         floorf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        exp(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         expf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        cosh(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         coshf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        sinh(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         sinhf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        tanh(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         tanhf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        acosh(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         acoshf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        asinh(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         asinhf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        atanh(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         atanhf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        ldexp(double, int) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         ldexpf(float, int) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        logb(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         logbf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           ilogb(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           ilogbf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        scalbn(double, int) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         scalbnf(float, int) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        scalbln(double, long int) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         scalblnf(float, long int) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        frexp(double, int*) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         frexpf(float, int*) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        round(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         roundf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ long int      lround(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ long int      lroundf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ long long int llround(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ long long int llroundf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        rint(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         rintf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ long int      lrint(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ long int      lrintf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ long long int llrint(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ long long int llrintf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        nearbyint(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         nearbyintf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        ceil(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         ceilf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        trunc(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         truncf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        fdim(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         fdimf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        atan2(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         atan2f(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        atan(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         atanf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        asin(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         asinf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        acos(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         acosf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        hypot(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         hypotf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        cbrt(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         cbrtf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        pow(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         powf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        modf(double, double*) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         modff(float, float*) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        fmod(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         fmodf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        remainder(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         remainderf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        remquo(double, double, int*) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         remquof(float, float, int*) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        erf(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         erff(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        erfc(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         erfcf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        lgamma(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         lgammaf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        tgamma(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         tgammaf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        copysign(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         copysignf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        nextafter(double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         nextafterf(float, float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        nan(const char*) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         nanf(const char*) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __isinf(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __isinff(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __isnan(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __isnanf(float) __THROW;

#ifdef __APPLE__

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __isfinited(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __isfinitef(float) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __signbitd(double) __THROW;

#else /* __APPLE__ */

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __finite(double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __finitef(float) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __signbit(double) __THROW;

#endif /* __APPLE__ */

/*DEVICE_BUILTIN*/
extern __host__ __device__ int           __signbitf(float) __THROW;

/*DEVICE_BUILTIN*/
extern __host__ __device__ double        fma(double, double, double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ float         fmaf(float, float, float) __THROW;

}

#include <math.h>
#include <stdlib.h>
#include <cmath>
#include <cstdlib>

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#if defined(__GNUC__)

/* these are here to avoid warnings on the call graph.
   long double is not supported on the device */
/*DEVICE_BUILTIN*/
extern __host__ __device__ int __signbitl(long double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int __isinfl(long double) __THROW;
/*DEVICE_BUILTIN*/
extern __host__ __device__ int __isnanl(long double) __THROW;

#if defined(__APPLE__)

/*DEVICE_BUILTIN*/
extern __host__ __device__ int __isfinite(long double) __THROW;

#else /* __APPLE__ */

/*DEVICE_BUILTIN*/
extern __host__ __device__ int __finitel(long double) __THROW;

#endif /* __APPLE__ */

#if defined(__APPLE__)

#define signbit(x) \
        (sizeof(x) == sizeof(float) ? __signbitf(x) : sizeof(x) == sizeof(double) ? __signbitd(x) : __signbitl(x))
#define isfinite(x) \
        (sizeof(x) == sizeof(float) ? __isfinitef(x) : sizeof(x) == sizeof(double) ? __isfinited(x) : __isfinite(x))

#else /* __APPLE__ */

#define signbit(x) \
        (sizeof(x) == sizeof(float) ? __signbitf(x) : sizeof(x) == sizeof(double) ? __signbit(x) : __signbitl(x))
#define isfinite(x) \
        (sizeof(x) == sizeof(float) ? __finitef(x) : sizeof(x) == sizeof(double) ? __finite(x) : __finitel(x))

#endif /* __APPLE__ */

#define isnan(x) \
        (sizeof(x) == sizeof(float) ? __isnanf(x) : sizeof(x) == sizeof(double) ? __isnan(x) : __isnanl(x))
#define isinf(x) \
        (sizeof(x) == sizeof(float) ? __isinff(x) : sizeof(x) == sizeof(double) ? __isinf(x) : __isinfl(x))

namespace __gnu_cxx
{
  extern __host__ __device__ long long int abs(long long int);
}

namespace std
{
  template<typename T> extern __host__ __device__ T __pow_helper(T, int);
  template<typename T> extern __host__ __device__ T __cmath_power(T, unsigned int);
}

using std::abs;
using std::fabs;
using std::ceil;
using std::floor;
using std::sqrt;
using std::pow;
using std::log;
using std::log10;
using std::fmod;
using std::modf;
using std::exp;
using std::frexp;
using std::ldexp;
using std::asin;
using std::sin;
using std::sinh;
using std::acos;
using std::cos;
using std::cosh;
using std::atan;
using std::atan2;
using std::tan;
using std::tanh;

#elif defined(_WIN32)

static __inline__ __host__ __device__ long long int abs(long long int a)
{
  return llabs(a);
}

static __inline__ __host__ __device__ int signbit(double a)
{
  return __signbit(a);
}

static __inline__ __host__ __device__ int signbit(float a)
{
  return __signbitf(a);
}

static __inline__ __host__ __device__ int isinf(double a)
{
  return __isinf(a);
}

static __inline__ __host__ __device__ int isinf(float a)
{
  return __isinff(a);
}

static __inline__ __host__ __device__ int isnan(double a)
{
  return __isnan(a);
}

static __inline__ __host__ __device__ int isnan(float a)
{
  return __isnanf(a);
}

static __inline__ __host__ __device__ int isfinite(double a)
{
  return __finite(a);
}

static __inline__ __host__ __device__ int isfinite(float a)
{
  return __finitef(a);
}

template<class T> extern __host__ __device__ T _Pow_int(T, int);

#endif /* !_WIN32 */

#if defined(__GNUC__)
namespace std {
#endif /* __GNUC__ */

extern __host__ __device__ long int abs(long int);
extern __host__ __device__ float    abs(float);
extern __host__ __device__ double   abs(double);
extern __host__ __device__ float    fabs(float);
extern __host__ __device__ float    ceil(float);
extern __host__ __device__ float    floor(float);
extern __host__ __device__ float    sqrt(float);
extern __host__ __device__ float    pow(float, float);
extern __host__ __device__ float    pow(float, int);
extern __host__ __device__ double   pow(double, int);
extern __host__ __device__ float    log(float);
extern __host__ __device__ float    log10(float);
extern __host__ __device__ float    fmod(float, float);
extern __host__ __device__ float    modf(float, float*);
extern __host__ __device__ float    exp(float);
extern __host__ __device__ float    frexp(float, int*);
extern __host__ __device__ float    ldexp(float, int);
extern __host__ __device__ float    asin(float);
extern __host__ __device__ float    sin(float);
extern __host__ __device__ float    sinh(float);
extern __host__ __device__ float    acos(float);
extern __host__ __device__ float    cos(float);
extern __host__ __device__ float    cosh(float);
extern __host__ __device__ float    atan(float);
extern __host__ __device__ float    atan2(float, float);
extern __host__ __device__ float    tan(float);
extern __host__ __device__ float    tanh(float);

#if defined(__GNUC__)
}
#endif /* __GNUC__ */

static __inline__ __host__ __device__ float logb(float a)
{
  return logbf(a);
}

static __inline__ __host__ __device__ int ilogb(float a)
{
  return ilogbf(a);
}

static __inline__ __host__ __device__ float scalbn(float a, int b)
{
  return scalbnf(a, b);
}

static __inline__ __host__ __device__ float scalbln(float a, long int b)
{
  return scalblnf(a, b);
}

static __inline__ __host__ __device__ float exp2(float a)
{
  return exp2f(a);
}

static __inline__ __host__ __device__ float exp10(float a)
{
  return exp10f(a);
}

static __inline__ __host__ __device__ float expm1(float a)
{
  return expm1f(a);
}

static __inline__ __host__ __device__ float log2(float a)
{
  return log2f(a);
}

static __inline__ __host__ __device__ float log1p(float a)
{
  return log1pf(a);
}

static __inline__ __host__ __device__ float rsqrt(float a)
{
  return rsqrtf(a);
}

static __inline__ __host__ __device__ float acosh(float a)
{
  return acoshf(a);
}

static __inline__ __host__ __device__ float asinh(float a)
{
  return asinhf(a);
}

static __inline__ __host__ __device__ float atanh(float a)
{
  return atanhf(a);
}

static __inline__ __host__ __device__ float hypot(float a, float b)
{
  return hypotf(a, b);
}

static __inline__ __host__ __device__ float cbrt(float a)
{
  return cbrtf(a);
}

static __inline__ __host__ __device__ void sincos(float a, float *sptr, float *cptr)
{
  sincosf(a, sptr, cptr);
}

static __inline__ __host__ __device__ float erf(float a)
{
  return erff(a);
}

static __inline__ __host__ __device__ float erfc(float a)
{
  return erfcf(a);
}

static __inline__ __host__ __device__ float lgamma(float a)
{
  return lgammaf(a);
}

static __inline__ __host__ __device__ float tgamma(float a)
{
  return tgammaf(a);
}

static __inline__ __host__ __device__ float copysign(float a, float b)
{
  return copysignf(a, b);
}

static __inline__ __host__ __device__ double copysign(double a, float b)
{
  return copysign(a, (double)b);
}

static __inline__ __host__ __device__ float copysign(float a, double b)
{
  return copysignf(a, (float)b);
}

static __inline__ __host__ __device__ float nextafter(float a, float b)
{
  return nextafterf(a, b);
}

static __inline__ __host__ __device__ float remainder(float a, float b)
{
  return remainderf(a, b);
}

static __inline__ __host__ __device__ float remquo(float a, float b, int *quo)
{
  return remquof(a, b, quo);
}

static __inline__ __host__ __device__ float round(float a)
{
  return roundf(a);
}

static __inline__ __host__ __device__ long int lround(float a)
{
  return lroundf(a);
}

static __inline__ __host__ __device__ long long int llround(float a)
{
  return llroundf(a);
}

static __inline__ __host__ __device__ float trunc(float a)
{
  return truncf(a);
}

static __inline__ __host__ __device__ float rint(float a)
{
  return rintf(a);
}

static __inline__ __host__ __device__ long int lrint(float a)
{
  return lrintf(a);
}

static __inline__ __host__ __device__ long long int llrint(float a)
{
  return llrintf(a);
}

static __inline__ __host__ __device__ float nearbyint(float a)
{
  return nearbyintf(a);
}

static __inline__ __host__ __device__ float fdim(float a, float b)
{
  return fdimf(a, b);
}

static __inline__ __host__ __device__ float fma(float a, float b, float c)
{
  return fmaf(a, b, c);
}

static __inline__ __host__ __device__ unsigned int min(unsigned int a, unsigned int b)
{
  return umin(a, b);
}

static __inline__ __host__ __device__ unsigned int min(int a, unsigned int b)
{
  return umin((unsigned int)a, b);
}

static __inline__ __host__ __device__ unsigned int min(unsigned int a, int b)
{
  return umin(a, (unsigned int)b);
}

static __inline__ __host__ __device__ float min(float a, float b)
{
  return fminf(a, b);
}

static __inline__ __host__ __device__ double min(double a, double b)
{
  return fmin(a, b);
}

static __inline__ __host__ __device__ double min(float a, double b)
{
  return fmin((double)a, b);
}

static __inline__ __host__ __device__ double min(double a, float b)
{
  return fmin(a, (double)b);
}

static __inline__ __host__ __device__ unsigned int max(unsigned int a, unsigned int b)
{
  return umax(a, b);
}

static __inline__ __host__ __device__ unsigned int max(int a, unsigned int b)
{
  return umax((unsigned int)a, b);
}

static __inline__ __host__ __device__ unsigned int max(unsigned int a, int b)
{
  return umax(a, (unsigned int)b);
}

static __inline__ __host__ __device__ float max(float a, float b)
{
  return fmaxf(a, b);
}

static __inline__ __host__ __device__ double max(double a, double b)
{
  return fmax(a, b);
}

static __inline__ __host__ __device__ double max(float a, double b)
{
  return fmax((double)a, b);
}

static __inline__ __host__ __device__ double max(double a, float b)
{
  return fmax(a, (double)b);
}

#elif !defined(__CUDACC__)

#include "crt/func_macro.h"

#define INT_MAX \
        ((int)((unsigned int)-1 >> 1))

#if defined(__GNUC__)

__func__(int __cuda_error_not_implememted(void));

#define __cuda___signbitl(a) \
        __cuda_error_not_implememted()
#define __cuda___isinfl(a) \
        __cuda_error_not_implememted()
#define __cuda___isnanl(a) \
        __cuda_error_not_implememted()

#if defined(__APPLE__)

#define __cuda___isfinite(a) \
        __cuda_error_not_implememted()

#else /* __APPLE__ */

#define __cuda___finitel(a) \
        __cuda_error_not_implememted()

#endif /* __APPLE__ */

#endif /* __GNUC__ */

#if !defined(__CUDABE__) && !defined(__MULTI_CORE__)

#if defined(_WIN32)

__func__(double log2(double a))
{
  return log(a) / log(2.0);
}

__func__(float log2f(float a))
{
  return (float)log2((double)a);
}

__func__(double exp2(double a))
{
  return pow(2.0, a);
}

__func__(float exp2f(float a))
{
  return (float)exp2((double)a);
}

__func__(long long int llabs(long long int a))
{
  return a < 0ll ? -a : a;
}

#endif /* _WIN32 */

#endif /* !__CUDABE__ && !__MULTI_CORE__ */

__device_func__(int __cuda_abs(int a))
{
  return abs(a);
}

__device_func__(float __cuda_fabsf(float a))
{
  return fabsf(a);
}

__device_func__(long long int __cuda_llabs(long long int a))
{
#if defined (__cplusplus)
  return ::llabs(a);
#else /* __cplusplus */
  return llabs(a);
#endif /* __cplusplus */
}

__device_func__(float __cuda_exp2f(float a))
{
  return exp2f(a);
}

#include "device_functions_dynlink.h"
#include "math_constants.h"

__device_func__(int __cuda___signbitf(float a))
{
  return (int)((unsigned int)__float_as_int(a) >> 31);
}

/* The copysign() function returns a with its sign changed to 
 * match the sign of b.
 */
__device_func__(float __cuda_copysignf(float a, float b))
{
  return __int_as_float((__float_as_int(b) &  0x80000000) | 
                        (__float_as_int(a) & ~0x80000000));
}

#if !defined(__CUDABE__) && !defined(__MULTI_CORE__)

/*******************************************************************************
*                                                                              *
* HOST UTILITY IMPLEMENTATIONS                                                 *
*                                                                              *
*******************************************************************************/

__func__(int min(int a, int b))
{
  return a < b ? a : b;
}

__func__(unsigned int umin(unsigned int a, unsigned int b))
{
  return a < b ? a : b;
}

__func__(int max(int a, int b))
{
  return a > b ? a : b;
}

__func__(unsigned int umax(unsigned int a, unsigned int b))
{
  return a > b ? a : b;
}

#if defined(_WIN32)

__func__(double fmax(double a, double b))
{
  return a > b ? a : b;
}

__func__(double fmin(double a, double b))
{
  return a < b ? a : b;
}

__func__(float fmaxf(float a, float b))
{
  return (float)fmax((double)a, (double)b);
}

__func__(float fminf(float a, float b))
{
  return (float)fmin((double)a, (double)b);
}

__func__(int __signbit(double a))
{
  volatile union {
    double               d;
    signed long long int l;
  } cvt;

  cvt.d = a;

  return cvt.l < 0ll;
}

__func__(double copysign(double a, double b))
{
  volatile union {
    double                 d;
    unsigned long long int l;
  } cvta, cvtb;

  cvta.d = a;
  cvtb.d = b;
  cvta.l = (cvta.l & 0x7fffffffffffffffULL) | (cvtb.l & 0x8000000000000000ULL);

  return cvta.d;
}

__func__(int __signbitf(float a))
{
  return __cuda___signbitf(a);
}

__func__(float copysignf(float a, float b))
{
  return __cuda_copysignf(a, b);
}

#endif /* _WIN32 */

/*******************************************************************************
*                                                                              *
* HOST IMPLEMENTATIONS FOR FUNCTIONS WITH BUILTIN NVOPENCC OPREATIONS          *
*                                                                              *
*******************************************************************************/

__device_func__(float __internal_nearbyintf(float a))
{
  float fa = fabsf(a);

  if (fa >= CUDART_TWO_TO_23_F) {
    return a;
  } else {
    volatile float u = CUDART_TWO_TO_23_F + fa;

    u = u - CUDART_TWO_TO_23_F;
    return copysignf(u, a);
  }
}

__device_func__(float __internal_fminf(float a, float b))
{
  volatile union {
    float        f;
    unsigned int i;
  } cvta, cvtb;

  cvta.f = a;
  cvtb.f = b;
  if ((cvta.i << 1) > 0xff000000) return b;
  if ((cvtb.i << 1) > 0xff000000) return a;
  if ((cvta.i | cvtb.i) == 0x80000000) {
    return CUDART_NEG_ZERO_F;
  }
  return a < b ? a : b;
}

__device_func__(float __internal_fmaxf(float a, float b))
{
  volatile union {
    float        f;
    unsigned int i;
  } cvta, cvtb;

  cvta.f = a;
  cvtb.f = b;
  if ((cvta.i << 1) > 0xff000000) return b;
  if ((cvtb.i << 1) > 0xff000000) return a;
  if ((cvta.f == 0.0f) && (cvtb.f == 0.0f)) {
    cvta.i &= cvtb.i;
    return cvta.f;
  }
  return a > b ? a : b;
}

#if defined(_WIN32)

__func__(double trunc(double a))
{
  return a < 0.0 ? ceil(a) : floor(a);
}

__func__(double nearbyint(double a))
{
  double fa = fabs(a);
  if (fa >= CUDART_TWO_TO_52) {
    return a;
  } else {
    double u = CUDART_TWO_TO_52 + fa;
    u = u - CUDART_TWO_TO_52;
    return copysign(u, a);
  }
}

__func__(float truncf(float a))
{
  return (float)trunc((double)a);
}

__func__(float nearbyintf(float a))
{
  return __internal_nearbyintf(a);
}

#endif /* _WIN32 */

#endif /* !__CUDABE__ && !__MULTI_CORE__ */

/*******************************************************************************
*                                                                              *
* DEVICE IMPLEMENTATIONS FOR FUNCTIONS WITH BUILTIN NVOPENCC OPERATIONS        *
*                                                                              *
*******************************************************************************/

__device_func__(long int __cuda_labs(long int a))
{
  return labs(a);
}

__device_func__(float __cuda_ceilf(float a))
{
  return ceilf(a);
}

__device_func__(float __cuda_floorf(float a))
{
  return floorf(a);
}

__device_func__(float __cuda_sqrtf(float a))
{
   return sqrtf(a);
}

__device_func__(float __cuda_rsqrtf(float a))
{
   return 1.0f / sqrtf(a);
}

__device_func__(float __cuda_truncf(float a))
{
  return truncf(a);
}

__device_func__(int __cuda_max(int a, int b))
{
  return max(a, b);
}

__device_func__(int __cuda_min(int a, int b))
{
  return min(a, b);
}

__device_func__(unsigned int __cuda_umax(unsigned int a, unsigned int b))
{
  return umax(a, b);
}

__device_func__(unsigned int __cuda_umin(unsigned int a, unsigned int b))
{
  return umin(a, b);
}

__device_func__(long long int __cuda_llrintf(float a))
{
#if defined(__MULTI_CORE__)
  return llrintf(a);
#else /* __MULTI_CORE__ */
  return __float2ll_rn(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(long int __cuda_lrintf(float a))
{
#if defined(__MULTI_CORE__)
  return lrintf(a);
#else /* __MULTI_CORE__ */
#if defined(__LP64__)
  return (long int)__cuda_llrintf(a);
#else /* __LP64__ */
  return (long int)__float2int_rn(a);
#endif /* __LP64__ */
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_nearbyintf(float a))
{
#if defined(__MULTI_CORE__)
  return nearbyintf(a);
#elif defined(__CUDABE__)
  return roundf(a);
#else /* __CUDABE__ */
  return __internal_nearbyintf(a);
#endif /* __CUDABE__ */
}

__device_func__(float __cuda_fmaxf(float a, float b))
{
#if defined(__MULTI_CORE__)
  return fmaxf(a, b);
#elif defined(__CUDABE__)
  return fmaxf(a, b);
#else /* __MULTI_CORE__ */
  return __internal_fmaxf(a, b);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_fminf(float a, float b))
{
#if defined(__MULTI_CORE__)
  return fminf(a, b);
#elif defined(__CUDABE__)
  return fminf(a, b);
#else /* __MULTI_CORE__ */
  return __internal_fminf(a, b);
#endif /* __MULTI_CORE__ */
}

/*******************************************************************************
*                                                                              *
* DEVICE IMPLEMENTATIONS FOR FUNCTIONS WITHOUT BUILTIN NVOPENCC OPERATIONS     *
*                                                                              *
*******************************************************************************/
/*!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 *  NOTE: Any division operators in this section are mapped to fast division,
 *       i.e. a reciprocal followed by a multiply. This produces incorrect
 *       results if the divisor is greater than 2^126, in which case zero is
 *       returned due to underflow-with-flush-to-zero in the reciprocal. If
 *       full range division is required, it is required to call the device 
 *       function __internal_accurate_fdividef(). Examples are implementations
 *       of the functions __cuda_atan2f() and __cuda_hypotf() .
 *!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 */

__device_func__(int __cuda___finitef(float a))
{
  return __cuda_fabsf(a) < CUDART_INF_F;
}

#if defined(__APPLE__)

__device_func__(int __cuda___isfinitef(float a))
{
  return __cuda___finitef(a);
}

#endif /* __APPLE__ */

__device_func__(int __cuda___isinff(float a))
{
  return __cuda_fabsf(a) == CUDART_INF_F;
}

__device_func__(int __cuda___isnanf(float a))
{
  return !(__cuda_fabsf(a) <= CUDART_INF_F);
}

__device_func__(float __cuda_nextafterf(float a, float b))
{
  unsigned int ia;
  unsigned int ib;
  ia = __float_as_int(a);
  ib = __float_as_int(b);
#if defined(__CUDABE__)
  if ((ia << 1) < 0x01000000) ia &= 0x80000000; /* DAZ */
  if ((ib << 1) < 0x01000000) ib &= 0x80000000; /* DAZ */
#endif /* __CUDABE__ */
  if (__cuda___isnanf(a) || __cuda___isnanf(b)) return a + b; /*NaN*/
  if (__int_as_float (ia | ib) == 0.0f) return __int_as_float(ib);
#if defined(__CUDABE__)
  if (__int_as_float(ia) == 0.0f) {
    return __cuda_copysignf(CUDART_TWO_TO_M126_F, b); /* FTZ */
  }
#else /* __CUDABE__ */
  if (__int_as_float(ia) == 0.0f) {
    return __cuda_copysignf(CUDART_MIN_DENORM_F, b); /*crossover*/
  }
#endif /* __CUDABE__ */
  if ((a < b) && (a < 0.0f)) ia--;
  if ((a < b) && (a > 0.0f)) ia++;
  if ((a > b) && (a < 0.0f)) ia++;
  if ((a > b) && (a > 0.0f)) ia--;
  a = __int_as_float(ia);
#if defined(__CUDABE__)
  if (__cuda_fabsf(a) < CUDART_TWO_TO_M126_F) {
    a = __int_as_float(ia & 0x80000000); /* FTZ */
  }
#endif /* __CUDABE__ */
  return a;
}

__device_func__(float __cuda_nanf(const char *tagp))
{
  /* the GPU only has one canonical QNaN, so return that */
  return CUDART_NAN_F;
}

/* approximate 2*atanh(a/2) for |a| < 0.245 */
__device_func__(float __internal_atanhf_kernel(float a_1, float a_2))
{
  float a, a2, t;

  a = a_1 + a_2;
  a2 = a * a;    
  t =          1.566305595598990E-001f/64.0f;
  t = t * a2 + 1.995081856004762E-001f/16.0f;
  t = t * a2 + 3.333382699617026E-001f/4.0f;
  t = t * a2;
  t = t * a + a_2;
  t = t + a_1;
  return t;
}  

/* compute atan(r) in first octant, i.e. 0 <= r <= 1
 * eps ~= 2.16e-7
 */
__device_func__(float __internal_atanf_kernel(float a))
{
  float t4, t0, t1;

  t4 = a * a;
  t0 =         - 5.674867153f;
  t0 = t4 *    - 0.823362947f + t0;
  t0 = t0 * t4 - 6.565555096f;
  t0 = t0 * t4;
  t0 = t0 * a;
  t1 = t4      + 11.33538818f;
  t1 = t1 * t4 + 28.84246826f;
  t1 = t1 * t4 + 19.69667053f;
  t1 = 1.0f / t1;
  a = t0 * t1 + a;
  return a;
}

/* approximate tangent on -pi/4...+pi/4 */
__device_func__(float __internal_tan_kernel(float a))
{
  float a2, s, t;

  a2 = a * a;
  t  = 4.114678393115178E-003f * a2 - 8.231194034909670E-001f;
  s  = a2 - 2.469348886157666E+000f;
  s  = 1.0f / s;
  t  = t * s;
  t  = t * a2;
  t  = t * a + a;
  return t;
}

__device_func__(float __internal_accurate_logf(float a))
{
  float t;
  float z;
  float m;
  int ia, e;
  ia = __float_as_int(a);
  /* handle special cases */
  if ((ia < 0x00800000) || (ia > 0x7f7fffff)) {
    return __logf(a);
  }
  /* log(a) = 2 * atanh((a-1)/(a+1)) */
  m = __int_as_float((ia & 0x807fffff) | 0x3f800000);
  e = ((unsigned)ia >> 23) - 127;
  if (m > CUDART_SQRT_TWO_F) {
    m = m * 0.5f;
    e = e + 1;
  }      
  t = m - 1.0f;
  z = m + 1.0f;
  z = t / z;
  z = -t * z;
  z = __internal_atanhf_kernel(t, z);
  z = (float)e * CUDART_LN2_F + z;
  return z;
}  

__device_func__(float2 __internal_log_ep(float a))
{
  float2 res;
  int expo;
  float m;
  float log_hi, log_lo;
  float t_hi, t_lo;
  float f, g, u, v, q;
#if !defined(__CUDABE__) && defined(__linux__) && !defined(__LP64__)
  volatile float r, s, e;
#else
  float r, s, e;
#endif
  expo = (__float_as_int(a) >> 23) & 0xff;
#if !defined(__CUDABE__)
  /* convert denormals to normals for computation of log(a) */
  if (expo == 0) {
    a *= CUDART_TWO_TO_24_F;
    expo = (__float_as_int(a) >> 23) & 0xff;
    expo -= 24;
  }  
#endif
  expo -= 127;
  m = __int_as_float((__float_as_int(a) & 0x807fffff) | 0x3f800000);
  if (m > CUDART_SQRT_TWO_F) {
    m = m * 0.5f;
    expo = expo + 1;
  }

  /* compute log(m) with extended precision using an algorithm from P.T.P.
   * Tang, "Table Driven Implementation of the Logarithm Function", TOMS, 
   * Vol. 16., No. 4, December 1990, pp. 378-400. A modified polynomial 
   * approximation to atanh(x) on the interval [-0.1716, 0.1716] is utilized.
   */
  f = m - 1.0f;
  g = m + 1.0f;
  g = 1.0f / g;
  u = 2.0f * f * g;
  v = u * u;
  q =         1.49356810919559350E-001f/64.0f;
  q = q * v + 1.99887797540072460E-001f/16.0f;
  q = q * v + 3.33333880955515580E-001f/4.0f;
  q = q * v;
  q = q * u;
  log_hi = __int_as_float(__float_as_int(u) & 0xfffff000);
  v = __int_as_float(__float_as_int(f) & 0xfffff000);
  u = 2.0f * (f - log_hi);
  f = f - v;
  u = u - log_hi * v;
  u = u - log_hi * f;
  u = g * u;
  /* compute log(m) = log_hi + u + q in double-single format*/

  /* log += u; |log| > |u| */
  r = log_hi + u;
  s = u - (r - log_hi);
  log_hi = r;
  log_lo = s;
  /* log += q; |log| > |q| */
  r = log_hi + q;
  s = ((log_hi - r) + q) + log_lo;
  log_hi = e = r + s;
  log_lo = (r - e) + s;

  /* log(2)*expo in double-single format */
  t_hi = expo * 0.6931457519f;    /* multiplication is exact */
  t_lo = expo * 1.4286067653e-6f;

  /* log(a) = log(m) + log(2)*expo;  if expo != 0, |log(2)*expo| > |log(m)| */
  r = t_hi + log_hi;
  s = (((t_hi - r) + log_hi) + log_lo) + t_lo;
  res.y = e = r + s;
  res.x = (r - e) + s;
  return res;
}

__device_func__(float __internal_accurate_log2f(float a))
{
  return CUDART_L2E_F * __internal_accurate_logf(a);
}

/* Based on: Guillaume Da Graï¿½a, David Defour. Implementation of Float-Float 
 * Operators on Graphics Hardware. RNC'7, pp. 23-32, 2006.
 */
__device_func__(float2 __internal_dsmul (float2 x, float2 y))
{
    float2 z;
#if !defined(__CUDABE__)
    volatile float up, vp, u1, u2, v1, v2, mh, ml;
#else
    float up, vp, u1, u2, v1, v2, mh, ml;
#endif /* defined(__CUDABE__) */
    up  = x.y * 4097.0f;
    u1  = (x.y - up) + up;
    u2  = x.y - u1;
    vp  = y.y * 4097.0f;
    v1  = (y.y - vp) + vp;
    v2  = y.y - v1;
    mh  = __fmul_rn(x.y,y.y);
    ml  = (((u1 * v1 - mh) + u1 * v2) + u2 * v1) + u2 * v2;
    ml  = (__fmul_rn(x.y,y.x) + __fmul_rn(x.x,y.y)) + ml;
    z.y = up = mh + ml;
    z.x = (mh - up) + ml;
    return z;
}

/* 160 bits of 2/PI for Payne-Hanek style argument reduction. */
static __constant__ unsigned int __cudart_i2opi_f [] = {
  0x3c439041,
  0xdb629599,
  0xf534ddc0,
  0xfc2757d1,
  0x4e441529,
  0xa2f9836e,
};

/* reduce argument to trig function to -pi/4...+pi/4 */
__device_func__(float __internal_trig_reduction_kernel(float a, int *quadrant))
{
  float j;
  int q;
  if (__cuda_fabsf(a) > CUDART_TRIG_PLOSS_F) {
    /* Payne-Hanek style argument reduction. */
    unsigned int ia = __float_as_int(a);
    unsigned int s = ia & 0x80000000;
    unsigned int result[7];
    unsigned int phi, plo;
    unsigned int hi, lo;
    unsigned int e;
    int idx;
    e = ((ia >> 23) & 0xff) - 128;
    ia = (ia << 8) | 0x80000000;
    /* compute x * 2/pi */
    idx = 4 - (e >> 5);
    hi = 0;
#if defined(__CUDABE__)
#pragma unroll 1
#endif /* __CUDABE__ */
    for (q = 0; q < 6; q++) {
      plo = __cudart_i2opi_f[q] * ia;
      phi = __umulhi (__cudart_i2opi_f[q], ia);
      lo = hi + plo;
      hi = phi + (lo < plo);
      result[q] = lo;
    }
    result[q] = hi;
    e = e & 31;
    /* shift result such that hi:lo<63:62> are the least significant
       integer bits, and hi:lo<61:0> are the fractional bits of the result
     */
    hi = result[idx+2];
    lo = result[idx+1];
    if (e) {
      q = 32 - e;
      hi = (hi << e) | (lo >> q);
      lo = (lo << e) | (result[idx] >> q);
    }
    q = hi >> 30;
    /* fraction */
    hi = (hi << 2) | (lo >> 30);
    lo = (lo << 2);
    e = (hi + (lo > 0)) > 0x80000000; /* fraction >= 0.5 */
    q += e;
    if (s) q = -q;
    if (e) {
      unsigned int t;
      hi = ~hi;
      lo = -(int)lo;
      t = (lo == 0);
      hi += t;
      s = s ^ 0x80000000;
    }
    *quadrant = q;
    /* normalize fraction */
    e = 0;
    while ((int)hi > 0) {
      hi = (hi << 1) | (lo >> 31);
      lo = (lo << 1);
      e--;
    }
    lo = hi * 0xc90fdaa2;
    hi = __umulhi(hi, 0xc90fdaa2);
    if ((int)hi > 0) {
      hi = (hi << 1) | (lo >> 31);
      lo = (lo << 1);
      e--;
    }
    hi = hi + (lo > 0);
    ia = s | (((e + 126) << 23) + (hi >> 8) + ((hi << 24) >= 0x80000000));
    return __int_as_float(ia);
  }
  q = __float2int_rn(a * CUDART_2_OVER_PI_F);
  j = (float)q;
  a = a - j * 1.5703125000000000e+000f;
  a = a - j * 4.8351287841796875e-004f;
  a = a - j * 3.1385570764541626e-007f;
  a = a - j * 6.0771005065061922e-011f;
  *quadrant = q;
  return a;
}

/* High quality implementation of expf(). A naive implementation, expf(x) =
 * exp2f (x * log2(e)), loses significant accuracy for large arguments, and
 * may return results with only 15 to 16 good bits (out of 24). The present
 * implementation limits the error to about 2 ulps across the entire argument
 * range. It does so by employing an extended precision representation for
 * ln(2) which is composited from ln2_hi = 0.6931457519f which provides the
 * most significant 16-bit of ln(2), and ln2_lo = 1.4286067653e-6f, which
 * provides the least significant 24 bits.
 */
__device_func__(float __internal_expf_kernel(float a, float scale))
{
  float j, z;

  j = __cuda_truncf(a * CUDART_L2E_F);
  z = a - j * 0.6931457519f;
  z = z - j * 1.4286067653e-6f;
  z = z * CUDART_L2E_F;
  z = __cuda_exp2f(z) * __cuda_exp2f(j + scale);
  return z;
}

__device_func__(float __internal_accurate_expf(float a))
{
  float z;
  z = __internal_expf_kernel(a, 0.0f);
  if (a < -105.0f) z = 0.0f;
  if (a >  105.0f) z = CUDART_INF_F;
  return z;
}

__device_func__(float __internal_accurate_exp10f(float a))
{
  float j, z;
  j = __cuda_truncf(a * CUDART_L2T_F);
  z = a - j * 3.0102920532226563e-001f;
  z = z - j * 7.9034171557301747e-007f;
  z = z * CUDART_L2T_F;
  z = __cuda_exp2f(z) * __cuda_exp2f(j);
  if (a < -46.0f) z = 0.0f;
  if (a >  46.0f) z = CUDART_INF_F;
  return z;
}

__device_func__(float __internal_lgammaf_pos(float a))
{
  float sum;
  float s, t;

  if (a == CUDART_INF_F) {
    return a;
  }
  if (a >= 3.0f) {
    if (a >= 7.8f) {
      /* Stirling approximation for a >= 8; coefficients from Hart et al, 
       * "Computer Approximations", Wiley 1968. Approximation 5401
       */
      s = 1.0f / a;
      t = s * s;
      sum =           0.77783067e-3f;
      sum = sum * t - 0.2777655457e-2f;
      sum = sum * t + 0.83333273853e-1f;
      sum = sum * s + 0.918938533204672f;
      s = 0.5f * __internal_accurate_logf(a);
      t = a - 0.5f;
      s = s * t;
      t = s - a;
      s = __fadd_rn(s, sum); /* prevent FMAD merging */
      t = t + s;
      return t;
    } else {
      a = a - 3.0f;
      s =       - 7.488903254816711E+002f;
      s = s * a - 1.234974215949363E+004f;
      s = s * a - 4.106137688064877E+004f;
      s = s * a - 4.831066242492429E+004f;
      s = s * a - 1.430333998207429E+005f;
      t =     a - 2.592509840117874E+002f;
      t = t * a - 1.077717972228532E+004f;
      t = t * a - 9.268505031444956E+004f;
      t = t * a - 2.063535768623558E+005f;
      t = s / t;
      t = t + a;
      return t;
    }
  } else if (a >= 1.5f) {
    a = a - 2.0f;
    t =       + 4.959849168282574E-005f;
    t = t * a - 2.208948403848352E-004f;
    t = t * a + 5.413142447864599E-004f;
    t = t * a - 1.204516976842832E-003f;
    t = t * a + 2.884251838546602E-003f;
    t = t * a - 7.382757963931180E-003f;
    t = t * a + 2.058131963026755E-002f;
    t = t * a - 6.735248600734503E-002f;
    t = t * a + 3.224670187176319E-001f;
    t = t * a + 4.227843368636472E-001f;
    t = t * a;
    return t;
  } else if (a >= 0.7f) {
    a = 1.0f - a;
    t =       + 4.588266515364258E-002f;
    t = t * a + 1.037396712740616E-001f;
    t = t * a + 1.228036339653591E-001f;
    t = t * a + 1.275242157462838E-001f;
    t = t * a + 1.432166835245778E-001f;
    t = t * a + 1.693435824224152E-001f;
    t = t * a + 2.074079329483975E-001f;
    t = t * a + 2.705875136435339E-001f;
    t = t * a + 4.006854436743395E-001f;
    t = t * a + 8.224669796332661E-001f;
    t = t * a + 5.772156651487230E-001f;
    t = t * a;
    return t;
  } else {
    t =       + 3.587515669447039E-003f;
    t = t * a - 5.471285428060787E-003f;
    t = t * a - 4.462712795343244E-002f;
    t = t * a + 1.673177015593242E-001f;
    t = t * a - 4.213597883575600E-002f;
    t = t * a - 6.558672843439567E-001f;
    t = t * a + 5.772153712885004E-001f;
    t = t * a;
    t = t * a + a;
    return -__internal_accurate_logf(t);
  }
}

/* approximate sine on -pi/4...+pi/4 */
__device_func__(float __internal_sin_kernel(float x))
{
  float x2, z;

  x2 = x * x;
  z  =        - 1.95152959e-4f;
  z  = z * x2 + 8.33216087e-3f;
  z  = z * x2 - 1.66666546e-1f;
  z  = z * x2;
  z  = z * x + x;

  return z;
}

/* approximate cosine on -pi/4...+pi/4 */
__device_func__(float __internal_cos_kernel(float x))
{
  float x2, z;

  x2 = x * x;
  z  =          2.44331571e-5f;
  z  = z * x2 - 1.38873163e-3f;
  z  = z * x2 + 4.16666457e-2f;
  z  = z * x2 - 5.00000000e-1f;
  z  = z * x2 + 1.00000000e+0f;
  return z;
}

__device_func__(float __internal_accurate_sinf(float a))
{
  float z;
  int   i;

  if ((__cuda___isinff(a)) || (a == CUDART_ZERO_F)) {
    return __fmul_rn (a, CUDART_ZERO_F);
  }
  z = __internal_trig_reduction_kernel(a, &i);
  /* here, abs(z) <= pi/4, and i has the quadrant */
  if (i & 1) {
    z = __internal_cos_kernel(z);
  } else {
    z = __internal_sin_kernel(z);
  }
  if (i & 2) {
    z = -z;
  }
  return z;
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

__device_func__(float __cuda_rintf(float a))
{
#if defined(__MULTI_CORE__)
  return rintf(a);
#else /* __MULTI_CORE__ */
  return __cuda_nearbyintf(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_sinf(float a))
{
#if defined(__MULTI_CORE__)
  return sinf(a);
#elif defined(__USE_FAST_MATH__)
  return __sinf(a);
#else /* __MULTI_CORE__ */
  return __internal_accurate_sinf(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_cosf(float a))
{
#if defined(__MULTI_CORE__)
  return cosf(a);
#elif defined(__USE_FAST_MATH__)
  return __cosf(a);
#else /* __MULTI_CORE__ */
  float z;
  int i;

  if (__cuda___isinff(a)) {
    return CUDART_NAN_F;
  }
  z = __internal_trig_reduction_kernel(a, &i);
  /* here, abs(z) <= pi/4, and i has the quadrant */
  i++;
  if (i & 1) {
    z = __internal_cos_kernel(z);
  } else {
    z = __internal_sin_kernel(z);
  }
  if (i & 2) {
    z = -z;
  }
  return z;
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_tanf(float a))
{
#if defined(__MULTI_CORE__)
  return tanf(a);
#elif defined(__USE_FAST_MATH__)
  return __tanf(a);
#else /* __MULTI_CORE__ */
  float z;
  int   i;

  if (__cuda___isinff(a)) {
    return CUDART_NAN_F;
  }
  z = __internal_trig_reduction_kernel(a, &i);
  /* here, abs(z) <= pi/4, and i has the quadrant */
  z = __internal_tan_kernel(z);
  if (i & 1) {
    z = -1.0f / z;
  }
  return z;
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_log2f(float a))
{
#if defined(__MULTI_CORE__)
  return log2f(a);
#elif defined(__USE_FAST_MATH__)
  return __log2f(a);
#else /* __MULTI_CORE__ */
  return __internal_accurate_log2f(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_expf(float a))
{
#if defined(__MULTI_CORE__)
  return expf(a);
#elif defined(__USE_FAST_MATH__)
  return __expf(a);
#else /* __MULTI_CORE__ */
  return __internal_accurate_expf(a);
#endif /* __MULTI_CORE__*/
}

__device_func__(float __cuda_exp10f(float a))
{
#if defined(__MULTI_CORE__)
  return exp10f(a);
#elif defined(__USE_FAST_MATH__)
  return __exp10f(a);
#else /* __MULTI_CORE__ */
  return __internal_accurate_exp10f(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_coshf(float a))
{
  float z;

  a = __cuda_fabsf(a);
  z = __internal_expf_kernel(a, -2.0f);
  z = 2.0f * z + 0.125f / z;
  if (a >= 90.0f) {
    z = CUDART_INF_F;     /* overflow -> infinity */
  }
  return z;
}

__device_func__(float __cuda_sinhf(float a))
{
  float s, z;

  s = a;
  a = __cuda_fabsf(a);
  if (a < 1.0f) {         /* danger of catastrophic cancellation */
    float a2 = a * a;
    /* approximate sinh(x) on [0,1] with a polynomial */
    z =          2.816951222e-6f;
    z = z * a2 + 1.983615978e-4f;
    z = z * a2 + 8.333350058e-3f;
    z = z * a2 + 1.666666650e-1f;
    z = z * a2;
    z = z * a + a;
  } else {
    z = __internal_expf_kernel(a, -2.0f);
    z = 2.0f * z - 0.125f / z;
    if (a >= 90.0f) {
      z = CUDART_INF_F;     /* overflow -> infinity */
    }
  }
  return __cuda_copysignf(z, s);
}

__device_func__(float __cuda_tanhf(float a))
{
  float s, t;

  t = __cuda_fabsf(a);
  if (t < 0.55f) {
    float z, z2;
    z = t;
    z2 = z * z;
    t =          1.643758066599993e-2f;
    t = t * z2 - 5.267181327760551e-2f;
    t = t * z2 + 1.332072505223051e-1f;
    t = t * z2 - 3.333294663641083e-1f;
    t = t * z2;
    s = t * z + z;
  } else {
    s = 1.0f - 2.0f / (__internal_expf_kernel(2.0f * t, 0.0f) + 1.0f);
    if (t >= 88.0f) {
      s = 1.0f;
    }
  }
  return __cuda_copysignf(s, a);
}

__device_func__(float __cuda_atan2f(float a, float b))
{
#if defined(__MULTI_CORE__)
  return atan2f(a, b);
#else /* __MULTI_CORE__ */
  float t0, t1, t3, fa, fb;

  /* reduce arguments to first octant */
  /* r = (|x| < |y|) ? (|x| / |y|) : (|y| / |x|) */
  fb = __cuda_fabsf(b);
  fa = __cuda_fabsf(a);

  if (fa == 0.0f && fb == 0.0f) {
    t3 = __cuda___signbitf(b) ? CUDART_PI_F : 0;
  } else if ((fa == CUDART_INF_F) && (fb == CUDART_INF_F)) {
    t3 = __cuda___signbitf(b) ? CUDART_3PIO4_F : CUDART_PIO4_F;
  } else {
    /* can't use min, max because they do not propagate NaNs */
    if (fb < fa) {
      t0 = fa;
      t1 = fb;
    } else {
      t0 = fb;
      t1 = fa;
    }
    t3 = __internal_accurate_fdividef(t1, t0);
    t3 = __internal_atanf_kernel(t3);
    /* Map result according to octant. */
    if (fa > fb)  t3 = CUDART_PIO2_F - t3;
    if (b < 0.0f) t3 = CUDART_PI_F - t3;
  }
  t3 = __cuda_copysignf(t3, a);

  return t3;
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_atanf(float a))
{
  float t0, t1;

  /* reduce argument to first octant */
  t0 = __cuda_fabsf(a);
  t1 = t0;
  if (t0 > 1.0f) {
    t1 = 1.0f / t1;
  }
  /* approximate atan(r) in first octant */
  t1 = __internal_atanf_kernel(t1);
  /* map result according to octant. */
  if (t0 > 1.0f) {
    t1 = CUDART_PIO2_F - t1;
  }
  return __cuda_copysignf(t1, a);
}

/* approximate asin(a) on [0, 0.575] */
__device_func__(float __internal_asinf_kernel(float a))
{
  float t2, t3, t4;

  t2 = a * a;
  t3 =         - 0.501162291f;
  t3 = t3 * t2 + 0.915201485f;
  t3 = t3 * t2;
  t3 = t3 * a;
  t4 = t2      - 5.478654385f;
  t4 = t4 * t2 + 5.491230488f;
  t4 = 1.0f / t4;
  a = t3 * t4 + a;
  return a;
}

__device_func__(float __cuda_asinf(float a))
{
  float t0, t1, t2;

  t0 = __cuda_fabsf(a);
  t2 = 1.0f - t0;
  t2 = 0.5f * t2;
  t2 = __cuda_sqrtf(t2);
  t1 = t0 > 0.575f ? t2 : t0;
  t1 = __internal_asinf_kernel(t1);
  t2 = -2.0f * t1 + CUDART_PIO2_F;
  if (t0 > 0.575f) {
    t1 = t2;
  }
  return __cuda_copysignf(t1, a);
}

__device_func__(float __cuda_acosf(float a))
{
  float t0, t1, t2;

  t0 = __cuda_fabsf(a);
  t2 = 1.0f - t0;
  t2 = 0.5f * t2;
  t2 = __cuda_sqrtf(t2);
  t1 = t0 > 0.575f ? t2 : t0;
  t1 = __internal_asinf_kernel(t1);
  t1 = t0 > 0.575f ? 2.0f * t1 : CUDART_PIO2_F - t1;
  if (__cuda___signbitf(a)) {
    t1 = CUDART_PI_F - t1;
  }
  return t1;
}

__device_func__(float __cuda_logf(float a))
{
#if defined(__MULTI_CORE__)
  return logf(a);
#elif defined(__USE_FAST_MATH__)
  return __logf(a);
#else /* __MULTI_CORE__ */
  return __internal_accurate_logf(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_log10f(float a))
{
#if defined(__MULTI_CORE__)
  return log10f(a);
#elif defined(__USE_FAST_MATH__)
  return __log10f(a);
#else /* __MULTI_CORE__ */
  return CUDART_LGE_F * __internal_accurate_logf(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_log1pf(float a))
{
#if defined(__MULTI_CORE__)
  return log1pf(a);
#else /* __MULTI_CORE__ */
  float t;
#if !defined(__CUDABE__) && defined(_WIN32)
  /* MSVC doesn't handle negative zero correctly, so handle it separately */
  if (a == 0.0f) return a;
#endif /* !__CUDABE__ && _WIN32 */
  if (a >= -0.394f && a <= 0.65f) {
    /* log(a+1) = 2*atanh(a/(a+2)) */
    t = a + 2.0f;
    t = a / t;
    t = -a * t;
    t = __internal_atanhf_kernel (a, t);
  } else {
    t = __internal_accurate_logf (CUDART_ONE_F + a);
  }
  return t;
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_acoshf(float a))
{
#if defined(__MULTI_CORE__)
  return acoshf(a);
#else /* __MULTI_CORE__ */
  float t;

  t = a - 1.0f;
  if (__cuda_fabsf(t) > CUDART_TWO_TO_23_F) {
    /* for large a, acosh = log(2*a) */
    return CUDART_LN2_F + __internal_accurate_logf(a);
  } else {
    t = t + __cuda_sqrtf(a * t + t);
    return __cuda_log1pf(t);
  }
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_asinhf(float a))
{
#if defined(__MULTI_CORE__)
  return asinhf(a);
#else /* __MULTI_CORE__ */
  float fa, oofa, t;

  fa = __cuda_fabsf(a);
  if (fa > CUDART_TWO_TO_126_F) {   /* prevent intermediate underflow */
    t = CUDART_LN2_F + __logf(fa);  /* fast version is safe here */
  } else {
    oofa = 1.0f / fa;
    t = fa + fa / (oofa + __cuda_sqrtf(1.0f + oofa * oofa));
    t = __cuda_log1pf(t);
  }
  return __cuda_copysignf(t, a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_atanhf(float a))
{
#if defined(__MULTI_CORE__)
  return atanhf(a);
#else /* __MULTI_CORE__ */
  float fa, t;

  fa = __cuda_fabsf(a);
  t = (2.0f * fa) / (1.0f - fa);
  t = 0.5f * __cuda_log1pf(t);
  return __cuda_copysignf(t, a);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_expm1f(float a))
{
  float t, z, j, u;
  /* expm1(a) = 2^t*(expm1(z)+1)-1 */
  t = __cuda_rintf (a * CUDART_L2E_F);
  z = a - t * 0.6931457519f;
  z = z - t * 1.4286067653e-6f;
  /* prevent loss of accuracy for args a tad outside [-0.5*log(2),0.5*log(2)]*/
  if (__cuda_fabsf(a) < 0.41f) {
    z = a;
    t = 0.0f;
  }
  /* prevent intermediate overflow */
  j = t;
  if (t == 128.0f) j = j - 1.0f; 
  /* expm1(z) on [log(2/3), log(3/2)] */
  u =         1.38795078474044430E-003f;
  u = u * z + 8.38241261853264930E-003f;
  u = u * z + 4.16678317762833940E-002f;
  u = u * z + 1.66663978874356580E-001f;
  u = u * z + 4.99999940395997040E-001f;
  u = u * z;
  u = u * z + z;
  if (a == 0.0f) u = a;            // preserve input of -0
  /* 2^j*[exmp1(z)+1]-1 = 2^j*expm1(z)+2^j-1 */
  z = __cuda_exp2f (j);
  a = z - 1.0f;
  if (a != 0.0f)   u = u * z + a;  // preserve -0 generated by FTZ
  if (t == 128.0f) u = u + u;      // work around intermediate overflow 
  /* handle massive overflow and underflow */
  if (j >  128.0f) u = CUDART_INF_F;
  if (j <  -25.0f) u = -1.0f;
  return u;
}

__device_func__(float __cuda_hypotf(float a, float b))
{
#if defined(__MULTI_CORE__)
  return hypotf(a, b);
#else /* __MULTI_CORE__ */
  float v, w, t;

  a = __cuda_fabsf(a);
  b = __cuda_fabsf(b);
  /* can't use min, max because they do not propagate NaNs */
  if (a > b) {
    v = a;
    w = b; 
  } else {
    v = b;
    w = a;
  }
  t = __internal_accurate_fdividef(w, v);
  t = 1.0f + t * t;
  t = v * __cuda_sqrtf(t);
  if (v == 0.0f) {
    t = v + w;
  }
  if ((v == CUDART_INF_F) || (w == CUDART_INF_F)) {
    t = CUDART_INF_F;
  }
  return t;
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_cbrtf(float a))
{
#if defined(__MULTI_CORE__)
  return cbrtf(a);
#else /* __MULTI_CORE__ */
  float s, t;

  s = __cuda_fabsf(a);
  if ((a == 0.0f) || (s == CUDART_INF_F)) {
    return a;
  } 
  t = __cuda_exp2f(CUDART_THIRD_F * __log2f(s)); /* initial approximation */
  t = t - (t - (s / (t * t))) * CUDART_THIRD_F;  /* refine approximation */
  if (__cuda___signbitf(a)) {
     t = -t;
  }
  return t;
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_erff(float a))
{
  float t, r, q;

  t = __cuda_fabsf(a);
  if (t < 1.0f) {
    t = t * t;
    r =        -5.58510127926029810E-004f;
    r = r * t + 4.90688891415893070E-003f;
    r = r * t - 2.67027980930150640E-002f;
    r = r * t + 1.12799056505903940E-001f;
    r = r * t - 3.76122956138427440E-001f;
    r = r * t + 1.12837911712623450E+000f;
    a = a * r;
  } else if (t <= CUDART_INF_F) { 
    /* coefficients from Hastings, "Approximations for Digital Computers",
     * Princeton University Press 1955. Sheet 45.
     */
    q = 0.3275911f * t + 1.0f;
    q = 1.0f / q;
    r =         1.061405429f;
    r = r * q - 1.453152027f;
    r = r * q + 1.421413741f;
    r = r * q - 0.284496736f;
    r = r * q + 0.254829592f;
    r = r * q;
    q = __internal_expf_kernel(-a * a, 0.0f);
    r = 1.0f - q * r;
    if (t >= 5.5f) {
      r = 1.0f;
    }
    a = __int_as_float (__float_as_int(r) | (__float_as_int(a) & 0x80000000));
  }
  return a;
}

__device_func__(float __cuda_erfcf(float a))
{
  if (a <= 0.55f) {
    return 1.0f - __cuda_erff(a);
  } else if (a > 10.0f) {
    return 0.0f;
  } else {
    float p;
    float q;
    float h;
    float l;
    /* This rational approximation has a slight accuracy issue since all the
     * coefficients have same sign so error accumulates when this is computed
     * in single precision. Also the division at the end isn't IEEE compliant.
     */
    p =       + 4.014893410762552E-006f;
    p = p * a + 5.640401259462436E-001f;
    p = p * a + 2.626649872281140E+000f;
    p = p * a + 5.486372652389673E+000f;
    p = p * a + 5.250714831459401E+000f;
    q =     a + 4.651376250488319E+000f;
    q = q * a + 1.026302828878470E+001f;
    q = q * a + 1.140762166021288E+001f;
    q = q * a + 5.251211619089947E+000f;
    /* Use reciprocal plus NR refinement for division */
    h = 1.0f / q;
    q = 2.0f * h - q * h * h;
    p = p * q;
    /* compute exp(-a*a) with extended precision to avoid error magnification*/
    h = __int_as_float(__float_as_int(a) & 0xfffff000);  /* upper 12 bits */
    l = __fadd_rn (a, -h);  /* lower 12 bits */
    q = __fmul_rn (-h, h);  /* this product is error free */
    q = __internal_expf_kernel(q, 0.0f);
    a = a + h;
    l = l * a;
    h = __internal_expf_kernel(-l, 0.0f);
    q = q * h;
    p = p * q;
    return p;
  }
}

__device_func__(float __cuda_lgammaf(float a))
{
  float t;
  float i;
  int quot;
  t = __internal_lgammaf_pos(__cuda_fabsf(a));
  if (a >= 0.0f) return t;
  a = __cuda_fabsf(a);
  i = __cuda_floorf(a);                   
  if (a == i) return CUDART_INF_F; /* a is an integer: return infinity */
  if (a < 1e-19f) return -__internal_accurate_logf(a);
  i = __cuda_rintf (2.0f * a);
  quot = (int)i;
  i = a - 0.5f * i;
  i = i * CUDART_PI_F;
  if (quot & 1) {
    i = __internal_cos_kernel(i);
  } else {
    i = __internal_sin_kernel(i);
  }
  i = __cuda_fabsf(i);
  t = CUDART_LNPI_F - __internal_accurate_logf(i * a) - t;
  return t;
}

__device_func__(float __cuda_ldexpf(float a, int b))
{
#if defined(__MULTI_CORE__)
  return ldexpf(a, b);
#else /* __MULTI_CORE__ */
  float fa = __cuda_fabsf(a);

  if ((fa == CUDART_ZERO_F) || (fa == CUDART_INF_F) || (b == 0)) {
    return a;
  }
  else if (__cuda_abs(b) < 126) {
    return a * __cuda_exp2f((float)b);
  }
  else if (__cuda_abs(b) < 252) {
    int bhalf = b / 2;
    return a * __cuda_exp2f((float)bhalf) * __cuda_exp2f((float)(b - bhalf));
  } 
  else {
    int bquarter = b / 4;
    float t = __cuda_exp2f((float)bquarter);
    return a * t * t * t * __cuda_exp2f((float)(b - 3 * bquarter));
  }
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_scalbnf(float a, int b))
{
#if defined(__MULTI_CORE__)
  return scalbnf(a, b);
#else /* __MULTI_CORE__ */
  /* On binary systems, ldexp(x,exp) is equivalent to scalbn(x,exp) */
  return __cuda_ldexpf(a, b);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_scalblnf(float a, long int b))
{
#if defined(__MULTI_CORE__)
  return scalblnf(a, b);
#else /* __MULTI_CORE__ */
  int t;
  if (b > 2147483647L) {
    t = 2147483647;
  } else if (b < (-2147483647 - 1)) {
    t = (-2147483647 - 1);
  } else {
    t = (int)b;
  }
  return __cuda_scalbnf(a, t);
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_frexpf(float a, int *b))
{
  float fa = __cuda_fabsf(a);
  unsigned int expo;
  unsigned int denorm;

  if (fa < CUDART_TWO_TO_M126_F) {
    a *= CUDART_TWO_TO_24_F;
    denorm = 24;
  } else {
    denorm = 0;
  }
  expo = ((__float_as_int(a) >> 23) & 0xff);
  if ((fa == 0.0f) || (expo == 0xff)) {
    expo = 0;
    a = a + a;
  } else {  
    expo = expo - denorm - 126;
    a = __int_as_float(((__float_as_int(a) & 0x807fffff) | 0x3f000000));
  }
  *b = expo;
  return a;
}

__device_func__(float __cuda_modff(float a, float *b))
{
#if defined(__MULTI_CORE__)
  return modff(a, b);
#else /* __MULTI_CORE__ */
  float t;
  if (__cuda___finitef(a)) {
    t = __cuda_truncf(a);
    *b = t;
    t = a - t;
    return __cuda_copysignf(t, a);
  } else if (__cuda___isinff(a)) {
    t = 0.0f;
    *b = a;
    return __cuda_copysignf(t, a);
  } else {
    *b = a; 
    return a;
  }
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_fmodf(float a, float b))
{
#if defined(__MULTI_CORE__)
  return fmodf(a, b);
#else /* __MULTI_CORE__ */
  float orig_a = a;
  float orig_b = b;
  a = __cuda_fabsf(a);
  b = __cuda_fabsf(b);
  if (!((a <= CUDART_INF_F) && (b <= CUDART_INF_F))) {
    return orig_a + orig_b;
  }
  if ((a == CUDART_INF_F) || (b == CUDART_ZERO_F)) {
    return CUDART_NAN_F;
  } else if (a >= b) {
#if !defined(__CUDABE__)
    /* Need to be able to handle denormals correctly */
    int expoa = (a < CUDART_TWO_TO_M126_F) ? 
        ((int)__log2f(a)) : (((__float_as_int(a) >> 23) & 0xff) - 127);
    int expob = (b < CUDART_TWO_TO_M126_F) ? 
        ((int)__log2f(b)) : (((__float_as_int(b) >> 23) & 0xff) - 127);
    int scale = expoa - expob;
    float scaled_b = __cuda_ldexpf(b, scale);
    if (scaled_b <= 0.5f * a) {
      scaled_b *= 2.0f;
    }
#else /* !__CUDABE__ */
    float scaled_b = __int_as_float ((__float_as_int(b) & 0x007fffff) | 
                                     (__float_as_int(a) & 0x7f800000));
    if (scaled_b > a) {
      scaled_b *= 0.5f;
    }
#endif /* !__CUDABE__ */
    while (scaled_b >= b) {
      if (a >= scaled_b) {
        a -= scaled_b;
      }
      scaled_b *= 0.5f;
    }
    return __cuda_copysignf(a, orig_a);
  } else {
    return orig_a;
  }
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_remainderf(float a, float b))
{

  float twoa = 0.0f;
  unsigned int quot0 = 0;  /* quotient bit 0 */
  float orig_a = a;
  float orig_b = b;

  a = __cuda_fabsf(a);
  b = __cuda_fabsf(b);
  if (!((a <= CUDART_INF_F) && (b <= CUDART_INF_F))) {
    return orig_a + orig_b;
  }
  if ((a == CUDART_INF_F) || (b == CUDART_ZERO_F)) {
    return CUDART_NAN_F;
  } else if (a >= b) {
#if !defined(__CUDABE__)
    int expoa = (a < CUDART_TWO_TO_M126_F) ? 
        ((int)__log2f(a)) : (((__float_as_int(a) >> 23) & 0xff) - 127);
    int expob = (b < CUDART_TWO_TO_M126_F) ? 
        ((int)__log2f(b)) : (((__float_as_int(b) >> 23) & 0xff) - 127);
    int scale = expoa - expob;
    float scaled_b = __cuda_ldexpf(b, scale);
    if (scaled_b <= 0.5f * a) {
      scaled_b *= 2.0f;
    }
#else
    float scaled_b = __int_as_float ((__float_as_int(b) & 0x007fffff) | 
                                     (__float_as_int(a) & 0x7f800000));
    if (scaled_b > a) {
      scaled_b *= 0.5f;
    }
    /* check wether divisor is a power of two */
    if (a == scaled_b) {
      return __int_as_float(__float_as_int(orig_a) & 0x80000000);
    }    
#endif /* !__CUDABE__ */
    while (scaled_b >= b) {
      quot0 = 0;
      if (a >= scaled_b) {
        twoa = (2.0f * a - scaled_b) - scaled_b;
        a -= scaled_b;
        quot0 = 1;
      }
      scaled_b *= 0.5f;
    }
  }
  /* round quotient to nearest even */
#if !defined(__CUDABE__)
  twoa = 2.0f * a;
  if ((twoa > b) || ((twoa == b) && quot0)) {
    a -= b;
    a = __cuda_copysignf (a, -1.0f);
  }
#else /* !__CUDABE__ */
  if (a >= CUDART_TWO_TO_M126_F) {
    twoa = 2.0f * a;
    if ((twoa > b) || ((twoa == b) && quot0)) {
      a -= b;
      a = __cuda_copysignf (a, -1.0f);
    }
  } else {
    /* a already got flushed to zero, so use twoa instead */
    if ((twoa > b) || ((twoa == b) && quot0)) {
      a = 0.5f * (twoa - 2.0f * b);
      a = __cuda_copysignf (a, -1.0f);
    }
  }
#endif /* !__CUDABE__ */
  a = __int_as_float((__float_as_int(orig_a) & 0x80000000)^
                     __float_as_int(a));
  return a;
}

__device_func__(float __cuda_remquof(float a, float b, int* quo))
{
  float twoa = 0.0f;
  unsigned int quot = 0;  /* trailing quotient bits */
  unsigned int sign;
  float orig_a = a;
  float orig_b = b;

  /* quo has a value whose sign is the sign of x/y */
  sign = 0 - (__cuda___signbitf(a) != __cuda___signbitf(b));
  a = __cuda_fabsf(a);
  b = __cuda_fabsf(b);
  if (!((a <= CUDART_INF_F) && (b <= CUDART_INF_F))) {
    *quo = quot;
    return orig_a + orig_b;
  }
  if ((a == CUDART_INF_F) || (b == CUDART_ZERO_F)) {
    *quo = quot;
    return CUDART_NAN_F;
  } else if (a >= b) {
#if !defined(__CUDABE__)
    /* Need to be able to handle denormals correctly */
    int expoa = (a < CUDART_TWO_TO_M126_F) ? 
        ((int)__log2f(a)) : (((__float_as_int(a) >> 23) & 0xff) - 127);
    int expob = (b < CUDART_TWO_TO_M126_F) ? 
        ((int)__log2f(b)) : (((__float_as_int(b) >> 23) & 0xff) - 127);
    int scale = expoa - expob;
    float scaled_b = __cuda_ldexpf(b, scale);
    if (scaled_b <= 0.5f * a) {
      scaled_b *= 2.0f;
    }
#else
    float scaled_b = __int_as_float ((__float_as_int(b) & 0x007fffff) | 
                                     (__float_as_int(a) & 0x7f800000));
    if (scaled_b > a) {
      scaled_b *= 0.5f;
    }
    /* check wether divisor is a power of two */
    if (a == scaled_b) {
      a = __internal_accurate_fdividef(a,b) + 0.5f;
      quot = (a < 8.0f) ? (int)a : 0;
      quot = quot & CUDART_REMQUO_MASK_F;
      quot = quot ^ sign;
      quot = quot - sign;
      *quo = quot;
      return __int_as_float(__float_as_int(orig_a) & 0x80000000);
    }    
#endif /* !__CUDABE__ */
    while (scaled_b >= b) {
      quot <<= 1;
      if (a >= scaled_b) {
        twoa = (2.0f * a - scaled_b) - scaled_b;
        a -= scaled_b;
        quot += 1;
      }
      scaled_b *= 0.5f;
    }
  }
  /* round quotient to nearest even */
#if !defined(__CUDABE__)
  twoa = 2.0f * a;
  if ((twoa > b) || ((twoa == b) && (quot & 1))) {
    quot++;
    a -= b;
    a = __cuda_copysignf (a, -1.0f);
  }
#else /* !__CUDABE__ */
  if (a >= CUDART_TWO_TO_M126_F) {
    twoa = 2.0f * a;
    if ((twoa > b) || ((twoa == b) && (quot & 1))) {
      quot++;
      a -= b;
      a = __cuda_copysignf (a, -1.0f);
    }
  } else {
    /* a already got flushed to zero, so use twoa instead */
    if ((twoa > b) || ((twoa == b) && (quot & 1))) {
      quot++;
      a = 0.5f * (twoa - 2.0f * b);
      a = __cuda_copysignf (a, -1.0f);
    }
  }
#endif /* !__CUDABE__ */
  a = __int_as_float((__float_as_int(orig_a) & 0x80000000)^
                     __float_as_int(a));
  quot = quot & CUDART_REMQUO_MASK_F;
  quot = quot ^ sign;
  quot = quot - sign;
  *quo = quot;
  return a;
}

__device_func__(float __cuda_fmaf(float a, float b, float c))
{
  unsigned int xx, yy, zz, ww;
  unsigned int temp, s, u;
  unsigned int expo_x, expo_y, expo_z;

  xx = __float_as_int(a);
  yy = __float_as_int(b);
  zz = __float_as_int(c);

#if defined(__CUDABE__)
  /* Match 'denormals are zero' behavior of the GPU */
  if ((xx << 1) < 0x01000000) xx &= 0x80000000;
  if ((yy << 1) < 0x01000000) yy &= 0x80000000;
  if ((zz << 1) < 0x01000000) zz &= 0x80000000;
#endif /* __CUDABE__ */

  temp = 0xff;
  expo_x = temp & (xx >> 23);
  expo_x = expo_x - 1;
  expo_y = temp & (yy >> 23);
  expo_y = expo_y - 1;
  expo_z = temp & (zz >> 23);
  expo_z = expo_z - 1;

  if (!((expo_x <= 0xFD) && 
        (expo_y <= 0xFD) &&
        (expo_z <= 0xFD))) {
    /* fma (nan, y, z) --> nan
       fma (x, nan, z) --> nan
       fma (x, y, nan) --> nan 
    */
    if ((yy << 1) > 0xff000000) {
      return CUDART_NAN_F;
    }
    if ((zz << 1) > 0xff000000) {
      return CUDART_NAN_F;
    }
    if ((xx << 1) > 0xff000000) {
      return CUDART_NAN_F;
    }
    /* fma (0, inf, z) --> NaN
       fma (inf, 0, z) --> NaN
       fma (-inf,+y,+inf) --> NaN
       fma (+x,-inf,+inf) --> NaN
       fma (+inf,-y,+inf) --> NaN
       fma (-x,+inf,+inf) --> NaN
       fma (-inf,-y,-inf) --> NaN
       fma (-x,-inf,-inf) --> NaN
       fma (+inf,+y,-inf) --> NaN
       fma (+x,+inf,-inf) --> NaN
    */
    if ((((xx << 1) == 0) && ((yy << 1) == 0xff000000)) ||
        (((yy << 1) == 0) && ((xx << 1) == 0xff000000))) {
      return CUDART_NAN_F;
    }
    if ((zz << 1) == 0xff000000) {
      if (((yy << 1) == 0xff000000) || ((xx << 1) == 0xff000000)) {
        if ((int)(xx ^ yy ^ zz) < 0) {
          return CUDART_NAN_F;
        }
      }
    }
    /* fma (inf, y, z) --> inf
       fma (x, inf, z) --> inf
       fma (x, y, inf) --> inf
    */
    if ((xx << 1) == 0xff000000) {
      xx = xx ^ (yy & 0x80000000);
      return __int_as_float(xx);
    }
    if ((yy << 1) == 0xff000000) {
      yy = yy ^ (xx & 0x80000000);
      return __int_as_float(yy);
    }
    if ((zz << 1) == 0xff000000) {
      return __int_as_float(zz);
    }
    /* fma (+0, -y, -0) --> -0
       fma (-0, +y, -0) --> -0
       fma (+x, -0, -0) --> -0
       fma (-x, +0, -0) --> -0
    */
    if (zz == 0x80000000) {
      if (((xx << 1) == 0) || ((yy << 1) == 0)) {
        if ((int)(xx ^ yy) < 0) {
          return __int_as_float(zz);
        }
      }
    }
    /* fma (0, y, 0) --> +0
       fma (x, 0, 0) --> +0
    */
    if (((zz << 1) == 0) && 
        (((xx << 1) == 0) || ((yy << 1) == 0))) {
      zz &= 0x7fffffff;
      return __int_as_float(zz);
    }
    /* fma (0, y, z) --> z
       fma (x, 0, z) --> z
    */
    if (((xx << 1) == 0) || ((yy << 1) == 0)) {
      return __int_as_float(zz);
    }
    /* normalize x, if denormal */
    if (expo_x == (unsigned int)-1) {
      temp = xx & 0x80000000;
      xx = xx << 8;
      while (!(xx & 0x80000000)) {
        xx <<= 1;
        expo_x--;
      }
      expo_x++;
      xx = (xx >> 8) | temp;
    }
    /* normalize y, if denormal */
    if (expo_y == (unsigned int)-1) {
      temp = yy & 0x80000000;
      yy = yy << 8;
      while (!(yy & 0x80000000)) {
        yy <<= 1;
        expo_y--;
      }
      expo_y++;
      yy = (yy >> 8) | temp;
    }
    /* normalize z, if denormal */
    if ((expo_z == (unsigned int)-1) && ((zz << 1) != 0)) {
      temp = zz & 0x80000000;
      zz = zz << 8;
      while (!(zz & 0x80000000)) {
        zz <<= 1;
        expo_z--;
      }
      expo_z++;
      zz = (zz >> 8) | temp;
    }
  }
    
  expo_x = expo_x + expo_y;
  expo_y = xx ^ yy;
  xx = xx & 0x00ffffff;
  yy = yy << 8;
  xx = xx | 0x00800000;
  yy = yy | 0x80000000;
  
  s = __umulhi(xx, yy);
  yy = xx * yy;
  xx = s;
  expo_x = expo_x - 127 + 2;
  expo_y = expo_y & 0x80000000;

  /* normalize mantissa */
  if (xx < 0x00800000) {
      xx = (xx << 1) | (yy >> 31);
      yy = (yy << 1);
      expo_x--;
  }
  temp = 0;
  if ((zz << 1) != 0) { /* z is not zero */
    s = zz & 0x80000000;
    zz &= 0x00ffffff;
    zz |= 0x00800000;
    ww = 0;
    /* compare and swap. put augend into xx:yy */
    if ((int)expo_z > (int)expo_x) {
      temp = expo_z;
      expo_z = expo_x;
      expo_x = temp;
      temp = zz;
      zz = xx;
      xx = temp;
      temp = ww;
      ww = yy;
      yy = temp;
      temp = expo_y;
      expo_y = s;
      s = temp;
    }
    /* augend_sign = expo_y, augend_mant = xx:yy, augend_expo = expo_x */
    /* addend_sign = s, addend_mant = zz:ww, addend_expo = expo_z */
    expo_z = expo_x - expo_z;
    u = expo_y ^ s;
    if (expo_z <= 49) {
      /* denormalize addend */
      temp = 0;
      while (expo_z >= 32) {
        temp = ww | (temp != 0);
        ww = zz;
        zz = 0;
        expo_z -= 32;
      }
      if (expo_z) {
        temp = ((temp >> expo_z) | (ww << (32 - expo_z)) | 
                ((temp << (32 - expo_z)) != 0));
        ww = (ww >> expo_z) | (zz << (32 - expo_z));
        zz = (zz >> expo_z);
      }
    } else {
      temp = 1;
      ww = 0;
      zz = 0;
    }            
    if ((int)u < 0) {
      /* signs differ, effective subtraction */
      temp = (unsigned)(-(int)temp);
      s = (temp != 0);
      u = yy - s;
      s = u > yy;
      yy = u - ww;
      s += yy > u;
      xx = (xx - zz) - s;
      if (!(xx | yy | temp)) {
        /* complete cancelation, return 0 */
        return __int_as_float(xx);
      }
      if ((int)xx < 0) {
        /* Oops, augend had smaller mantissa. Negate mantissa and flip
           sign of result
         */
        temp = ~temp;
        yy = ~yy;
        xx = ~xx;
        if (++temp == 0) {
          if (++yy == 0) {
            ++xx;
          }
        }
        expo_y ^= 0x80000000;
      }
      /* normalize mantissa, if necessary */
      while (!(xx & 0x00800000)) {
        xx = (xx << 1) | (yy >> 31);
        yy = (yy << 1);
        expo_x--;
      }
    } else {
      /* signs are the same, effective addition */
      yy = yy + ww;
      s =  yy < ww;
      xx = xx + zz + s;
      if (xx & 0x01000000) {
        temp = temp | (yy << 31);
        yy = (yy >> 1) | (xx << 31);
        xx = ((xx & 0x80000000) | (xx >> 1)) & ~0x40000000;
        expo_x++;
      }
    }
  }
  temp = yy | (temp != 0);
  if (expo_x <= 0xFD) {
    /* normal */
    xx |= expo_y; /* or in sign bit */
    s = xx & 1; /* mantissa lsb */
    xx += (temp == 0x80000000) ? s : (temp >> 31);
    xx = xx + (expo_x << 23); /* add in exponent */
    return __int_as_float(xx);
  } else if ((int)expo_x >= 126) {
    /* overflow */
    xx = expo_y | 0x7f800000;
    return __int_as_float(xx);
  }
  /* subnormal */
  expo_x = (unsigned int)(-(int)expo_x);
  if (expo_x > 25) {
    /* massive underflow: return 0 */
    return __int_as_float(expo_y);
  }
  yy = (xx << (32 - expo_x)) | ((yy) ? 1 : 0);
  xx = expo_y + (xx >> expo_x);
  xx = xx + ((yy==0x80000000) ? (xx & 1) : (yy >> 31));
  xx |= expo_y; /* or in sign bit */
#if defined(__CUDABE__)
  /* Match 'flush to zero' response of the GPU */
  if ((xx << 1) < 0x01000000) xx = expo_y;
#endif /* __CUDABE__ */
  return __int_as_float(xx);
}

__device_func__(float __internal_accurate_powf(float a, float b))
{
  float2 loga, prod;
#if !defined(__CUDABE__) && defined(_MSC_VER) && !defined(_WIN64)
  volatile float t;
#else
  float t;
#endif

  /* compute log(a) in double-single format*/
  loga = __internal_log_ep(a);

  /* prevent overflow during extended precision multiply */
  if (__cuda_fabsf(b) > 1.0e34f) b *= 1.220703125e-4f;
  prod.y = b;
  prod.x = 0.0f;
  prod = __internal_dsmul (prod, loga);

  /* prevent intermediate overflow in exponentiation */
  if (__float_as_int(prod.y) == 0x42b17218) {
    prod.y = __int_as_float(__float_as_int(prod.y) - 1);
    prod.x = prod.x + __int_as_float(0x37000000);
  }

  /* compute pow(a,b) = exp(b*log(a)) */
  t = __cuda_expf(prod.y);
  /* prevent -INF + INF = NaN */
  if (t != CUDART_INF_F) {
    /* if prod.x is much smaller than prod.y, then exp(prod.y+prod.x) ~= 
     * exp(prod.y) + prod.x * exp(prod.y) 
     */
    t = t * prod.x + t;
  }
  return t;
}

__device_func__(float __cuda_powif(float a, int b))
{
  unsigned int e = __cuda_abs(b);
  float        r = 1.0f;

  while (1) {
    if ((e & 1) != 0) {
      r = r * a;
    }
    e = e >> 1;
    if (e == 0) {
      return b < 0 ? 1.0f/r : r;
    }
    a = a * a;
  }
}

__device_func__(double __cuda_powi(double a, int b))
{
  unsigned int e = __cuda_abs(b);
  double       r = 1.0;

  while (1) {
    if ((e & 1) != 0) {
      r = r * a;
    }
    e = e >> 1;
    if (e == 0) {
      return b < 0 ? 1.0/r : r;
    }
    a = a * a;
  }
}

__device_func__(float __cuda_powf(float a, float b))
{
#if defined(__MULTI_CORE__)
  return powf(a, b);
#elif defined(__USE_FAST_MATH__)
  return __powf(a, b);
#else /* __MULTI_CORE__ */
  int bIsOddInteger;
  float t;
  if (a == 1.0f || b == 0.0f) {
    return 1.0f;
  } 
  if (__cuda___isnanf(a) || __cuda___isnanf(b)) {
    return a + b;
  }
  if (a == CUDART_INF_F) {
    return __cuda___signbitf(b) ? CUDART_ZERO_F : CUDART_INF_F;
  }
  if (__cuda___isinff(b)) {
    if (a == -1.0f) {
      return 1.0f;
    }
    t = (__cuda_fabsf(a) > 1.0f) ? CUDART_INF_F : CUDART_ZERO_F;
    if (b < CUDART_ZERO_F) {
      t = 1.0f / t;
    }
    return t;
  }
  bIsOddInteger = (b - (2.0f * floorf(0.5f * b))) == 1.0f;
  if (a == CUDART_ZERO_F) {
    t = bIsOddInteger ? a : CUDART_ZERO_F;
    if (b < CUDART_ZERO_F) {
      t = 1.0f / t;
    }
    return t;
  } 
  if (a == -CUDART_INF_F) {
    t = (b < CUDART_ZERO_F) ? -1.0f/a : -a;
    if (bIsOddInteger) {
      t = __int_as_float(__float_as_int(t) ^ 0x80000000);
    }
    return t;
  } 
  if ((a < CUDART_ZERO_F) && (b != __cuda_truncf(b))) {
    return CUDART_NAN_F;
  }
  t = __cuda_fabsf(a);
  t = __internal_accurate_powf(t, b);
  if ((a < CUDART_ZERO_F) && bIsOddInteger) {
    t = __int_as_float(__float_as_int(t) ^ 0x80000000);
  }
  return t;
#endif /* __MULTI_CORE__ */
}

/* approximate 1.0/(x*gamma(x)) on [-0.5,0.5] */
__device_func__(float __internal_tgammaf_kernel(float a))
{
  float t;
  t =       - 1.05767296987211380E-003f;
  t = t * a + 7.09279059435508670E-003f;
  t = t * a - 9.65347121958557050E-003f;
  t = t * a - 4.21736613253687960E-002f;
  t = t * a + 1.66542401247154280E-001f;
  t = t * a - 4.20043267827838460E-002f;
  t = t * a - 6.55878234051332940E-001f;
  t = t * a + 5.77215696929794240E-001f;
  t = t * a + 1.00000000000000000E+000f;
  return t;
}

/* Based on: Kraemer, W.: "Berechnung der Gammafunktion G(x) fuer reelle Punkt-
   und Intervallargumente". Zeitschrift fuer angewandte Mathematik und 
   Mechanik, Vol. 70 (1990), No. 6, pp. 581-584
*/
__device_func__(float __cuda_tgammaf(float a))
{
  float s, xx, x=a;
  if (x >= 0.0f) {
    if (x > 36.0f) x = 36.0f; /* clamp */
    s = 1.0f;
    xx = x;
    if (x > 34.03f) { /* prevent premature overflow */
      xx -= 1.0f;
    }
    while (xx > 1.5f) {
      xx = xx - 1.0f;
      s = s * xx;
    }
    if (x >= 0.5f) {
      xx = xx - 1.0f;
    }
    xx = __internal_tgammaf_kernel(xx);
    if (x < 0.5f) {
      xx = xx * x;
    }
    s = s / xx;
    if (x > 34.03f) {
      /* Cannot use s = s * x - s due to intermediate overflow! */
      xx = x - 1.0f;
      s = s * xx;
    }
    return s;
  } else {
    if (x == __cuda_floorf(x)) {  /* x is negative integer */
      x = CUDART_NAN_F;  /* NaN, propagates through on device */
#if !defined(__CUDABE__)
      return x;
#endif /* !__CUDABE__ */
    } 
    if (x < -41.1f) x = -41.1f; /* clamp */
    xx = x;
    if (x < -34.03f) {   /* prevent overflow in intermediate result */        
      xx += 6.0f;
    } 
    s = xx;
    while (xx < -0.5f) {
      xx = xx + 1.0f;
      s = s * xx;
    }
    xx = __internal_tgammaf_kernel(xx);
    s = s * xx;
    s = 1.0f / s;
    if (x < -34.03f) {
      xx = x;
      xx *= (x + 1.0f);
      xx *= (x + 2.0f);
      xx *= (x + 3.0f);
      xx *= (x + 4.0f);
      xx *= (x + 5.0f);
      xx = 1.0f / xx;
      s = s * xx;
      if ((a < -42.0f) && !(((int)a)&1)) {
        s = CUDART_NEG_ZERO_F;
      }
    }    
    return s;
  }
}

__device_func__(float __cuda_roundf(float a))
{
#if defined(__MULTI_CORE__)
  return roundf(a);
#else /* __MULTI_CORE__ */
  float fa = __cuda_fabsf(a);
  if (fa > CUDART_TWO_TO_23_F) {
    return a;
  } else {
    float u = __cuda_floorf(fa + 0.5f);
    if (fa < 0.5f) u = 0.0f;
    return __cuda_copysignf(u, a);
  }
#endif /* __MULTI_CORE__ */
}

__device_func__(long long int __internal_llroundf_kernel(float a))
{
  unsigned long long int res, t = 0LL;
  int shift;
  unsigned int ia = __float_as_int(a);
  if ((ia << 1) > 0xff000000) return 0LL;
  if ((int)ia >= 0x5f000000) return 0x7fffffffffffffffLL;
  if (ia >= 0xdf000000) return 0x8000000000000000LL;
  shift = 189 - ((ia >> 23) & 0xff);
  res = ((long long int)(((ia << 8) | 0x80000000) >> 1)) << 32;
  if (shift >= 64) {
    t = res;
    res = 0;
  } else if (shift) {
    t = res << (64 - shift);
    res = res >> shift;
  }
  if (t >= 0x8000000000000000LL) {
      res++;
  }
  if ((int)ia < 0) res = (unsigned long long int)(-(long long int)res);
  return (long long int)res;
}

__device_func__(long long int __cuda_llroundf(float a))
{
#if defined(__MULTI_CORE__)
  return llroundf(a);
#else /* __MULTI_CORE__ */
  return __internal_llroundf_kernel(a);
#endif /* __MULTI_CORE__ */
}

__device_func__(long int __cuda_lroundf(float a))
{
#if defined(__MULTI_CORE__)
  return lroundf(a);
#else /* __MULTI_CORE__ */
#if defined(__LP64__)
  return (long int)__cuda_llroundf(a);
#else /* __LP64__ */
#if !defined(__CUDABE__)
  if (__cuda___isnanf(a)) return 0L;
  if (a >=  CUDART_TWO_TO_31_F) return 2147483647L;
  if (a <= -CUDART_TWO_TO_31_F) return (-2147483647L - 1L);
#endif /* __CUDABE__ */
  return (long int)(__cuda_roundf(a));
#endif /* __LP64__ */
#endif /* __MULTI_CORE__ */
}

__device_func__(float __cuda_fdimf(float a, float b))
{
  float t;
  t = a - b;    /* default also handles NaNs */
  if (a <= b) {
    t = 0.0f;
  }
  return t;
}

__device_func__(int __cuda_ilogbf(float a))
{
  unsigned int i;
  int expo;
  a = __cuda_fabsf(a);
  if (a <= CUDART_TWO_TO_M126_F) {
    /* handle zero and denormals */
    if (a == 0.0f) {
      expo = -INT_MAX-1;
    } else {
      expo = -126;
      i = __float_as_int(a);
      i = i << 8;
      while ((int)i >= 0) {
        expo--;
        i = i + i;
      }
    }
  } else {
    i = __float_as_int(a);
    expo = ((int)((i >> 23) & 0xff)) - 127;
    if ((i == 0x7f800000)) {
      expo = INT_MAX;
    }
    if ((i > 0x7f800000)) {
      expo = -INT_MAX-1;
    }
  } 
  return expo;
}

__device_func__(float __cuda_logbf(float a))
{
#if defined(__MULTI_CORE__)
  return logbf(a);
#else /* __MULTI_CORE__ */
  unsigned int i;
  int expo;
  float res;
#if !defined(__CUDABE__)
  if (__cuda___isnanf(a)) return a + a;
#endif /* !__CUDABE__ */
  a = __cuda_fabsf(a);
  if (a <= CUDART_TWO_TO_M126_F) {
    /* handle zero and denormals */
    if (a == 0.0f) {
      res = -CUDART_INF_F;
    } else {
      expo = -126;
      i = __float_as_int(a);
      i = i << 8;
      while ((int)i >= 0) {
        expo--;
        i = i + i;
      }
      res = (float)expo;
    }
  } else {
    i = __float_as_int(a);
    expo = ((int)((i >> 23) & 0xff)) - 127;
    res = (float)expo;
    if ((i >= 0x7f800000)) {  
      /* return +INF or canonical NaN */
      res = a + a;
    }
  } 
  return res;
#endif /* __MULTI_CORE__ */
}

__device_func__(void __cuda_sincosf(float a, float *sptr, float *cptr))
{
#if defined(__MULTI_CORE__)
  sincosf(a, sptr, cptr);
#elif defined(__USE_FAST_MATH__)
  __sincosf(a, sptr, cptr);
#else /* __MULTI_CORE__ */
  float t, u, s, c;
  int quadrant;
  if (__cuda___isinff(a)) {
    *sptr = CUDART_NAN_F;
    *cptr = CUDART_NAN_F;
    return;
  }
  if (a == CUDART_ZERO_F) {
    *sptr = a;
    *cptr = 1.0f;
    return;
  } 
  t = __internal_trig_reduction_kernel(a, &quadrant);
  u = __internal_cos_kernel(t);
  t = __internal_sin_kernel(t);
  if (quadrant & 1) {
    s = u;
    c = t;
  } else {
    s = t;
    c = u;
  }
  if (quadrant & 2) {
    s = -s;
  }
  quadrant++;
  if (quadrant & 2) {
    c = -c;
  }
  *sptr = s;
  *cptr = c;
#endif /* __MULTI_CORE__ */
}

#if !defined(__CUDABE__) && !defined(__MULTI_CORE__)

/*******************************************************************************
*                                                                              *
* ONLY FOR HOST CODE! NOT FOR EMULATION AND HW EXECUTION                       *
*                                                                              *
*******************************************************************************/

__func__(double rsqrt(double a))
{
  return 1.0 / sqrt(a);
}

__func__(float rsqrtf(float a))
{
  return (float)rsqrt((double)a);
}

/*******************************************************************************
*                                                                              *
*  HOST IMPLEMENTATION FOR DOUBLE ROUTINES                                     *
*                                                                              *
*******************************************************************************/

#if defined(_WIN32) || defined(__APPLE__)

__func__(double exp10(double a))
{
  return pow(10.0, a);
}

#endif /* _WIN32 || __APPLE__ */

#if defined (_WIN32)
__func__(int __finite(double a))
{
  volatile union {
    double                 d;
    unsigned long long int l;
  } cvt;

  cvt.d = a;

  return cvt.l << 1 < 0xffe0000000000000ull;
}

__func__(int __isnan(double a))
{
  volatile union {
    double                 d;
    unsigned long long int l;
  } cvt;

  cvt.d = a;

  return cvt.l << 1 > 0xffe0000000000000ull;
}

__func__(int __isinf(double a))
{
  volatile union {
    double                 d;
    unsigned long long int l;
  } cvt;

  cvt.d = a;

  return cvt.l << 1 == 0xffe0000000000000ull;
}

__func__(double round(double a))
{
  double fa = fabs(a);

  if (fa > CUDART_TWO_TO_52) {
    return a;
  } else {
    double u = floor(fa + 0.5);

    if (__signbit(a)) {
      u = -u;
    }
    return u;
  }
}

__func__(long int lround(double a))
{
  return (long int)round(a);
}

__func__(long long int llround(double a))
{
  return (long long int)round(a);
}

__func__(double rint(double a))
{
  double fa = fabs(a);
  double u = CUDART_TWO_TO_52 + fa;
  if (fa >= CUDART_TWO_TO_52) {
    u = a;
  } else {
    u = u - CUDART_TWO_TO_52;
    if (__signbit(a)) {
      u = -u;
    }
  }
  return u;  
}

__func__(long int lrint(double a))
{
  return (long int)rint(a);
}

__func__(long long int llrint(double a))
{
  return (long long int)rint(a);
}

__func__(double fdim(double a, double b))
{
  if (a > b) {
    return (a - b);
  } else if (a <= b) {
    return 0.0;
  } else if (__isnan(a)) {
    return a;
  } else {
    return b;
  }
}

__func__(double scalbn(double a, int b))
{
  return ldexp(a, b);
}

__func__(double scalbln(double a, long int b))
{
  int t;
  if (b > 2147483647L) {
    t = 2147483647;
  } else if (b < (-2147483647 - 1)) {
    t = (-2147483647 - 1);
  } else {
    t = (int)b;
  }
  return scalbn(a, t);
}

/*  
 * The following is based on: David Goldberg, "What every computer scientist 
 * should know about floating-point arithmetic", ACM Computing Surveys, Volume 
 * 23, Issue 1, March 1991.
 */
__func__(double log1p(double a))
{
  volatile double u, m;

  u = 1.0 + a;
  if (u == 1.0) {
    /* a very close to zero */
    u = a;
  } else {
    m = u - 1.0;
    u = log(u);
    if (a < 1.0) {
      /* a somewhat close to zero */
      u = a * u;
      u = u / m;
    }
  }
  return u;
}

/*
 * This code based on: http://www.cs.berkeley.edu/~wkahan/Math128/Sumnfp.pdf
 */
__func__(double expm1(double a))
{
  volatile double u, m;

  u = exp(a);
  m = u - 1.0;
  if (m == 0.0) {
    /* a very close zero */
    m = a;
  } 
  else if (fabs(a) < 1.0) {
    /* a somewhat close zero */
    u = log(u);
    m = m * a;
    m = m / u;
  }
  return m;
}

__func__(double cbrt(double a))
{
  double s, t;
  if (a == 0.0 || __isinf(a)) {
    return a;
  } 
  s = fabs(a);
  t = exp2(CUDART_THIRD * log2(s));           /* initial approximation */
  t = t - (t - (s / (t * t))) * CUDART_THIRD; /* refine approximation */
  if (__signbit(a)) {
    t = -t;
  }
  return t;
}

__func__(double acosh(double a))
{
  double s, t;

  t = a - 1.0;
  if (t == a) {
    return log(2.0) + log(a);
  } else {
    s = a + 1.0;
    t = t + sqrt(s * t);
    return log1p(t);
  }
}

__func__(double asinh(double a))
{
  double fa, oofa, t;

  fa = fabs(a);
  oofa = 1.0 / fa;
  t = fa + fa / (oofa + sqrt(1.0 + oofa * oofa));
  t = log1p(t);
  if (__signbit(a)) {
    t = -t;
  }
  return t;
}

__func__(double atanh(double a))
{
  double fa, t;

  fa = fabs(a);
  t = (2.0 * fa) / (1.0 - fa);
  t = 0.5 * log1p(t);
  if (__signbit(a)) {
    t = -t;
  }
  return t;
}

__func__(int ilogb(double a))
{
  volatile union {
    double                 d;
    unsigned long long int l;
  } x;
  unsigned long long int i;
  int expo = -1022;

  if (__isnan(a)) return -INT_MAX-1;
  if (__isinf(a)) return INT_MAX;
  x.d = a;
  i = x.l & 0x7fffffffffffffffull;
  if (i == 0) return -INT_MAX-1;
  if (i >= 0x0010000000000000ull) {
    return (int)(((i >> 52) & 0x7ff) - 1023);
  }
  while (i < 0x0010000000000000ull) {
    expo--;
    i <<= 1;
  }
  return expo;
}

__func__(double logb(double a))
{
  volatile union {
    double                 d;
    unsigned long long int l;
  } x;
  unsigned long long int i;
  int expo = -1022;

  if (__isnan(a)) return a;
  if (__isinf(a)) return fabs(a);
  x.d = a;
  i = x.l & 0x7fffffffffffffffull;
  if (i == 0) return -1.0/a;
  if (i >= 0x0010000000000000ull) {
    return (double)((int)((i >> 52) & 0x7ff) - 1023);
  }
  while (i < 0x0010000000000000ull) {
    expo--;
    i <<= 1;
  }
  return (double)expo;
}

__func__(double fma(double a, double b, double c))
{
  return __fma_rn(a, b, c);
}

__func__(void sincos(double a, double *sptr, double *cptr))
{
  *sptr = sin(a);
  *cptr = cos(a);
}

/*******************************************************************************
*                                                                              *
*  HOST IMPLEMENTATION FOR FLOAT. BASED ON DOUBLE                              *
*                                                                              *
*******************************************************************************/

__func__(float roundf(float a))
{
  return (float)round((double)a);
}

__func__(long int lroundf(float a))
{
  return lround((double)a);
}

__func__(long long int llroundf(float a))
{
  return llround((double)a);
}

__func__(float rintf(float a))
{
  return (float)rint((double)a);
}

__func__(long int lrintf(float a))
{
  return lrint((double)a);
}

__func__(long long int llrintf(float a))
{
  return llrint((double)a);
}

__func__(float logbf(float a))
{
  return (float)logb((double)a);
}

__func__(float scalblnf(float a, long int b))
{
  return (float)scalbln((double)a, b);
}

__func__(float acoshf(float a))
{
  return (float)acosh((double)a);
}

__func__(float asinhf(float a))
{
  return (float)asinh((double)a);
}

__func__(float atanhf(float a))
{
  return (float)atanh((double)a);
}

__func__(float cbrtf(float a))
{
  return (float)cbrt((double)a);
}

__func__(float expm1f(float a))
{
  return (float)expm1((double)a);
}

__func__(float exp10f(float a))
{
  return (float)exp10((double)a);
}

__func__(float fdimf(float a, float b))
{
  return (float)fdim((double)a, (double)b);
}

__func__(float hypotf(float a, float b))
{
  return (float)hypot((double)a, (double)b);
}

__func__(float log1pf(float a))
{
  return (float)log1p((double)a);
}

__func__(float scalbnf(float a, int b))
{
  return (float)scalbn((double)a, b);
}

__func__(float fmaf(float a, float b, float c))
{
  return (float)fma((double)a, (double)b, (double)c);
}

__func__(void sincosf(float a, float *sptr, float *cptr))
{
  double s, c;

  sincos((double)a, &s, &c);
  *sptr = (float)s;
  *cptr = (float)c;
}

__func__(int ilogbf(float a))
{
  return ilogb((double)a);
}

__func__(float erff(float a))
{
  return (float)erf((double)a);
}

__func__(float erfcf(float a))
{
  return (float)erfc((double)a);
}

__func__(float lgammaf(float a))
{
  return (float)lgamma((double)a);
}

__func__(float tgammaf(float a))
{
  return (float)tgamma((double)a);
}

__func__(float remquof(float a, float b, int *quo))
{
  return (float)remquo((double)a, (double)b, quo);
}

__func__(float remainderf(float a, float b))
{
  return (float)remainder((double)a, (double)b);
}

__func__(float nextafterf(float a, float b))
{
  return (float)nextafter((double)a, (double)b);
}

/*******************************************************************************
*                                                                              *
*  HOST IMPLEMENTATION FOR FLOAT. USE DEVICE IMPLEMENTATION IF POSSIBLE        *
*                                                                              *
*******************************************************************************/

__func__(int __finitef(float a))
{
  return __cuda___finitef(a);
}

__func__(int __isinff(float a))
{
  return __cuda___isinff(a);
}

__func__(int __isnanf(float a))
{
  return __cuda___isnanf(a);
}

/*******************************************************************************
*                                                                              *
*  HOST IMPLEMENTATION FOR DOUBLE. USE FLOAT DEVICE IMPLEMENTATION IF POSSIBLE *
*                                                                              *
*******************************************************************************/

__func__(double lgamma(double a))
{
  return (double)__cuda_lgammaf((float)a);
}

__func__(double tgamma(double a))
{
  return (double)__cuda_tgammaf((float)a);
}

__func__(double erf(double a))
{
  return (double)__cuda_erff((float)a);
}

__func__(double erfc(double a))
{
  return (double)__cuda_erfcf((float)a);
}

__func__(double remquo(double a, double b, int *quo))
{
  return (double)__cuda_remquof((float)a, (float)b, quo);
}

__func__(double remainder(double a, double b))
{
  return (double)__cuda_remainderf((float)a, (float)b);
}

__func__(double nextafter(double a, double b))
{
  return (double)__cuda_nextafterf((float)a, (float)b);
}

#endif /* _WIN32 */

#endif /* !__CUDABE__ && !__MULTI_CORE__ */

#endif /* __cplusplus && __CUDACC__ */

#if defined(CUDA_DOUBLE_MATH_FUNCTIONS) && defined(CUDA_FLOAT_MATH_FUNCTIONS)

#error -- conflicting mode for double math routines

#endif /* CUDA_DOUBLE_MATH_FUNCTIONS && CUDA_FLOAT_MATH_FUNCTIONS */

#if defined(CUDA_FLOAT_MATH_FUNCTIONS)

#include "math_functions_dbl_ptx1.h"

#endif /* CUDA_FLOAT_MATH_FUNCTIONS */

#if defined(CUDA_DOUBLE_MATH_FUNCTIONS)

#include "math_functions_dbl_ptx3_dynlink.h"

#endif /* CUDA_DOUBLE_MATH_FUNCTIONS */

#endif /* !__MATH_FUNCTIONS_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink/texture_fetch_functions_dynlink.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#if !defined(__TEXTURE_FETCH_FUNCTIONS_H__)
#define __TEXTURE_FETCH_FUNCTIONS_H__

#if defined(__cplusplus) && defined(__CUDACC__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#include "cuda_texture_types_dynlink.h"
#include "host_defines.h"
#include "texture_types.h"
#include "vector_functions.h"
#include "vector_types.h"

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

/*DEVICE_BUILTIN*/
template<class T, enum cudaTextureReadMode readMode> extern __device__  uint4 __utexfetchi(texture<T, 1, readMode> t, int4 i);
/*DEVICE_BUILTIN*/
template<class T, enum cudaTextureReadMode readMode> extern __device__   int4 __itexfetchi(texture<T, 1, readMode> t, int4 i);
/*DEVICE_BUILTIN*/
template<class T, enum cudaTextureReadMode readMode> extern __device__ float4 __ftexfetchi(texture<T, 1, readMode> t, int4 i);

/*DEVICE_BUILTIN*/
template<class T, int dim, enum cudaTextureReadMode readMode> extern __device__  uint4 __utexfetch(texture<T, dim, readMode> t, float4 i, int d = dim);
/*DEVICE_BUILTIN*/
template<class T, int dim, enum cudaTextureReadMode readMode> extern __device__   int4 __itexfetch(texture<T, dim, readMode> t, float4 i, int d = dim);
/*DEVICE_BUILTIN*/
template<class T, int dim, enum cudaTextureReadMode readMode> extern __device__ float4 __ftexfetch(texture<T, dim, readMode> t, float4 i, int d = dim);

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ char tex1Dfetch(texture<char, 1, cudaReadModeElementType> t, int x)
{
#if __SIGNED_CHARS__
  int4 v  = __itexfetchi(t, make_int4(x, 0, 0, 0));
#else
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));
#endif

  return (char)v.x;
}

static __inline__ __device__ signed char tex1Dfetch(texture<signed char, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return (signed char)v.x;
}

static __inline__ __device__ unsigned char tex1Dfetch(texture<unsigned char, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return (unsigned char)v.x;
}

static __inline__ __device__ char1 tex1Dfetch(texture<char1, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_char1(v.x);
}

static __inline__ __device__ uchar1 tex1Dfetch(texture<uchar1, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_uchar1(v.x);
}

static __inline__ __device__ char2 tex1Dfetch(texture<char2, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_char2(v.x, v.y);
}

static __inline__ __device__ uchar2 tex1Dfetch(texture<uchar2, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_uchar2(v.x, v.y);
}

static __inline__ __device__ char4 tex1Dfetch(texture<char4, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_char4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uchar4 tex1Dfetch(texture<uchar4, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_uchar4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ short tex1Dfetch(texture<short, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return (short)v.x;
}

static __inline__ __device__ unsigned short tex1Dfetch(texture<unsigned short, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return (unsigned short)v.x;
}

static __inline__ __device__ short1 tex1Dfetch(texture<short1, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_short1(v.x);
}

static __inline__ __device__ ushort1 tex1Dfetch(texture<ushort1, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_ushort1(v.x);
}

static __inline__ __device__ short2 tex1Dfetch(texture<short2, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_short2(v.x, v.y);
}

static __inline__ __device__ ushort2 tex1Dfetch(texture<ushort2, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_ushort2(v.x, v.y);
}

static __inline__ __device__ short4 tex1Dfetch(texture<short4, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_short4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ushort4 tex1Dfetch(texture<ushort4, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_ushort4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ int tex1Dfetch(texture<int, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return (int)v.x;
}

static __inline__ __device__ unsigned int tex1Dfetch(texture<unsigned int, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return (unsigned int)v.x;
}

static __inline__ __device__ int1 tex1Dfetch(texture<int1, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_int1(v.x);
}

static __inline__ __device__ uint1 tex1Dfetch(texture<uint1, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_uint1(v.x);
}

static __inline__ __device__ int2 tex1Dfetch(texture<int2, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_int2(v.x, v.y);
}

static __inline__ __device__ uint2 tex1Dfetch(texture<uint2, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_uint2(v.x, v.y);
}

static __inline__ __device__ int4 tex1Dfetch(texture<int4, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_int4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uint4 tex1Dfetch(texture<uint4, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_uint4(v.x, v.y, v.z, v.w);
}

#if !defined(__LP64__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ long tex1Dfetch(texture<long, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return (long)v.x;
}

static __inline__ __device__ unsigned long tex1Dfetch(texture<unsigned long, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return (unsigned long)v.x;
}

static __inline__ __device__ long1 tex1Dfetch(texture<long1, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_long1(v.x);
}

static __inline__ __device__ ulong1 tex1Dfetch(texture<ulong1, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_ulong1(v.x);
}

static __inline__ __device__ long2 tex1Dfetch(texture<long2, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_long2(v.x, v.y);
}

static __inline__ __device__ ulong2 tex1Dfetch(texture<ulong2, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_ulong2(v.x, v.y);
}

static __inline__ __device__ long4 tex1Dfetch(texture<long4, 1, cudaReadModeElementType> t, int x)
{
  int4 v = __itexfetchi(t, make_int4(x, 0, 0, 0));

  return make_long4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ulong4 tex1Dfetch(texture<ulong4, 1, cudaReadModeElementType> t, int x)
{
  uint4 v = __utexfetchi(t, make_int4(x, 0, 0, 0));

  return make_ulong4(v.x, v.y, v.z, v.w);
}

#endif /* !__LP64__ */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex1Dfetch(texture<float, 1, cudaReadModeElementType> t, int x)
{
  float4 v = __ftexfetchi(t, make_int4(x, 0, 0, 0));

  return v.x;
}

static __inline__ __device__ float1 tex1Dfetch(texture<float1, 1, cudaReadModeElementType> t, int x)
{
  float4 v = __ftexfetchi(t, make_int4(x, 0, 0, 0));

  return make_float1(v.x);
}

static __inline__ __device__ float2 tex1Dfetch(texture<float2, 1, cudaReadModeElementType> t, int x)
{
  float4 v = __ftexfetchi(t, make_int4(x, 0, 0, 0));

  return make_float2(v.x, v.y);
}

static __inline__ __device__ float4 tex1Dfetch(texture<float4, 1, cudaReadModeElementType> t, int x)
{
  float4 v = __ftexfetchi(t, make_int4(x, 0, 0, 0));

  return make_float4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex1Dfetch(texture<char, 1, cudaReadModeNormalizedFloat> t, int x)
{
#if __SIGNED_CHARS__
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
#else
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
#endif
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex1Dfetch(texture<signed char, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex1Dfetch(texture<unsigned char, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex1Dfetch(texture<char1, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex1Dfetch(texture<uchar1, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex1Dfetch(texture<char2, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex1Dfetch(texture<uchar2, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex1Dfetch(texture<char4, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex1Dfetch(texture<uchar4, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex1Dfetch(texture<short, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex1Dfetch(texture<unsigned short, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex1Dfetch(texture<short1, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex1Dfetch(texture<ushort1, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex1Dfetch(texture<short2, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex1Dfetch(texture<ushort2, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v  = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex1Dfetch(texture<short4, 1, cudaReadModeNormalizedFloat> t, int x)
{
  int4 v   = __itexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex1Dfetch(texture<ushort4, 1, cudaReadModeNormalizedFloat> t, int x)
{
  uint4 v   = __utexfetchi(t, make_int4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ char tex1D(texture<char, 1, cudaReadModeElementType> t, float x)
{
#if __SIGNED_CHARS__
  int4 v  = __itexfetch(t, make_float4(x, 0, 0, 0));
#else
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));
#endif

  return (char)v.x;
}

static __inline__ __device__ signed char tex1D(texture<signed char, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return (signed char)v.x;
}

static __inline__ __device__ unsigned char tex1D(texture<unsigned char, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return (unsigned char)v.x;
}

static __inline__ __device__ char1 tex1D(texture<char1, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_char1(v.x);
}

static __inline__ __device__ uchar1 tex1D(texture<uchar1, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_uchar1(v.x);
}

static __inline__ __device__ char2 tex1D(texture<char2, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_char2(v.x, v.y);
}

static __inline__ __device__ uchar2 tex1D(texture<uchar2, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_uchar2(v.x, v.y);
}

static __inline__ __device__ char4 tex1D(texture<char4, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_char4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uchar4 tex1D(texture<uchar4, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_uchar4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ short tex1D(texture<short, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return (short)v.x;
}

static __inline__ __device__ unsigned short tex1D(texture<unsigned short, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return (unsigned short)v.x;
}

static __inline__ __device__ short1 tex1D(texture<short1, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_short1(v.x);
}

static __inline__ __device__ ushort1 tex1D(texture<ushort1, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_ushort1(v.x);
}

static __inline__ __device__ short2 tex1D(texture<short2, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_short2(v.x, v.y);
}

static __inline__ __device__ ushort2 tex1D(texture<ushort2, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_ushort2(v.x, v.y);
}

static __inline__ __device__ short4 tex1D(texture<short4, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_short4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ushort4 tex1D(texture<ushort4, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_ushort4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ int tex1D(texture<int, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return (int)v.x;
}

static __inline__ __device__ unsigned int tex1D(texture<unsigned int, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return (unsigned int)v.x;
}

static __inline__ __device__ int1 tex1D(texture<int1, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_int1(v.x);
}

static __inline__ __device__ uint1 tex1D(texture<uint1, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_uint1(v.x);
}

static __inline__ __device__ int2 tex1D(texture<int2, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_int2(v.x, v.y);
}

static __inline__ __device__ uint2 tex1D(texture<uint2, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_uint2(v.x, v.y);
}

static __inline__ __device__ int4 tex1D(texture<int4, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_int4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uint4 tex1D(texture<uint4, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_uint4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

#if !defined(__LP64__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ long tex1D(texture<long, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return (long)v.x;
}

static __inline__ __device__ unsigned long tex1D(texture<unsigned long, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return (unsigned long)v.x;
}

static __inline__ __device__ long1 tex1D(texture<long1, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_long1(v.x);
}

static __inline__ __device__ ulong1 tex1D(texture<ulong1, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_ulong1(v.x);
}

static __inline__ __device__ long2 tex1D(texture<long2, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_long2(v.x, v.y);
}

static __inline__ __device__ ulong2 tex1D(texture<ulong2, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_ulong2(v.x, v.y);
}

static __inline__ __device__ long4 tex1D(texture<long4, 1, cudaReadModeElementType> t, float x)
{
  int4 v = __itexfetch(t, make_float4(x, 0, 0, 0));

  return make_long4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ulong4 tex1D(texture<ulong4, 1, cudaReadModeElementType> t, float x)
{
  uint4 v = __utexfetch(t, make_float4(x, 0, 0, 0));

  return make_ulong4(v.x, v.y, v.z, v.w);
}

#endif /* !__LP64__ */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex1D(texture<float, 1, cudaReadModeElementType> t, float x)
{
  float4 v = __ftexfetch(t, make_float4(x, 0, 0, 0));

  return v.x;
}

static __inline__ __device__ float1 tex1D(texture<float1, 1, cudaReadModeElementType> t, float x)
{
  float4 v = __ftexfetch(t, make_float4(x, 0, 0, 0));

  return make_float1(v.x);
}

static __inline__ __device__ float2 tex1D(texture<float2, 1, cudaReadModeElementType> t, float x)
{
  float4 v = __ftexfetch(t, make_float4(x, 0, 0, 0));

  return make_float2(v.x, v.y);
}

static __inline__ __device__ float4 tex1D(texture<float4, 1, cudaReadModeElementType> t, float x)
{
  float4 v = __ftexfetch(t, make_float4(x, 0, 0, 0));

  return make_float4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex1D(texture<char, 1, cudaReadModeNormalizedFloat> t, float x)
{
#if __SIGNED_CHARS__
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
#else
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
#endif
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex1D(texture<signed char, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex1D(texture<unsigned char, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex1D(texture<char1, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex1D(texture<uchar1, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex1D(texture<char2, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex1D(texture<uchar2, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex1D(texture<char4, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex1D(texture<uchar4, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex1D(texture<short, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex1D(texture<unsigned short, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex1D(texture<short1, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex1D(texture<ushort1, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex1D(texture<short2, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex1D(texture<ushort2, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v  = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex1D(texture<short4, 1, cudaReadModeNormalizedFloat> t, float x)
{
  int4 v   = __itexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex1D(texture<ushort4, 1, cudaReadModeNormalizedFloat> t, float x)
{
  uint4 v   = __utexfetch(t, make_float4(x, 0, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
* 2D Texture functions                                                         *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ char tex2D(texture<char, 2, cudaReadModeElementType> t, float x, float y)
{
#if __SIGNED_CHARS__
  int4 v  = __itexfetch(t, make_float4(x, y, 0, 0));
#else
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));
#endif

  return (char)v.x;
}

static __inline__ __device__ signed char tex2D(texture<signed char, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return (signed char)v.x;
}

static __inline__ __device__ unsigned char tex2D(texture<unsigned char, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return (unsigned char)v.x;
}

static __inline__ __device__ char1 tex2D(texture<char1, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_char1(v.x);
}

static __inline__ __device__ uchar1 tex2D(texture<uchar1, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_uchar1(v.x);
}

static __inline__ __device__ char2 tex2D(texture<char2, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_char2(v.x, v.y);
}

static __inline__ __device__ uchar2 tex2D(texture<uchar2, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_uchar2(v.x, v.y);
}

static __inline__ __device__ char4 tex2D(texture<char4, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_char4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uchar4 tex2D(texture<uchar4, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_uchar4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ short tex2D(texture<short, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return (short)v.x;
}

static __inline__ __device__ unsigned short tex2D(texture<unsigned short, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return (unsigned short)v.x;
}

static __inline__ __device__ short1 tex2D(texture<short1, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_short1(v.x);
}

static __inline__ __device__ ushort1 tex2D(texture<ushort1, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_ushort1(v.x);
}

static __inline__ __device__ short2 tex2D(texture<short2, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_short2(v.x, v.y);
}

static __inline__ __device__ ushort2 tex2D(texture<ushort2, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_ushort2(v.x, v.y);
}

static __inline__ __device__ short4 tex2D(texture<short4, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_short4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ushort4 tex2D(texture<ushort4, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_ushort4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ int tex2D(texture<int, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return (int)v.x;
}

static __inline__ __device__ unsigned int tex2D(texture<unsigned int, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return (unsigned int)v.x;
}

static __inline__ __device__ int1 tex2D(texture<int1, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_int1(v.x);
}

static __inline__ __device__ uint1 tex2D(texture<uint1, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_uint1(v.x);
}

static __inline__ __device__ int2 tex2D(texture<int2, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_int2(v.x, v.y);
}

static __inline__ __device__ uint2 tex2D(texture<uint2, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_uint2(v.x, v.y);
}

static __inline__ __device__ int4 tex2D(texture<int4, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_int4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uint4 tex2D(texture<uint4, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_uint4(v.x, v.y, v.z, v.w);
}

#if !defined(__LP64__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ long tex2D(texture<long, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return (long)v.x;
}

static __inline__ __device__ unsigned long tex2D(texture<unsigned long, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return (unsigned long)v.x;
}

static __inline__ __device__ long1 tex2D(texture<long1, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_long1(v.x);
}

static __inline__ __device__ ulong1 tex2D(texture<ulong1, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_ulong1(v.x);
}

static __inline__ __device__ long2 tex2D(texture<long2, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_long2(v.x, v.y);
}

static __inline__ __device__ ulong2 tex2D(texture<ulong2, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_ulong2(v.x, v.y);
}

static __inline__ __device__ long4 tex2D(texture<long4, 2, cudaReadModeElementType> t, float x, float y)
{
  int4 v = __itexfetch(t, make_float4(x, y, 0, 0));

  return make_long4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ulong4 tex2D(texture<ulong4, 2, cudaReadModeElementType> t, float x, float y)
{
  uint4 v = __utexfetch(t, make_float4(x, y, 0, 0));

  return make_ulong4(v.x, v.y, v.z, v.w);
}

#endif /* !__LP64__ */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex2D(texture<float, 2, cudaReadModeElementType> t, float x, float y)
{
  float4 v = __ftexfetch(t, make_float4(x, y, 0, 0));

  return v.x;
}

static __inline__ __device__ float1 tex2D(texture<float1, 2, cudaReadModeElementType> t, float x, float y)
{
  float4 v = __ftexfetch(t, make_float4(x, y, 0, 0));

  return make_float1(v.x);
}

static __inline__ __device__ float2 tex2D(texture<float2, 2, cudaReadModeElementType> t, float x, float y)
{
  float4 v = __ftexfetch(t, make_float4(x, y, 0, 0));

  return make_float2(v.x, v.y);
}

static __inline__ __device__ float4 tex2D(texture<float4, 2, cudaReadModeElementType> t, float x, float y)
{
  float4 v = __ftexfetch(t, make_float4(x, y, 0, 0));

  return make_float4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex2D(texture<char, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
#if __SIGNED_CHARS__
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
#else
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
#endif
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex2D(texture<signed char, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex2D(texture<unsigned char, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex2D(texture<char1, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex2D(texture<uchar1, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex2D(texture<char2, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex2D(texture<uchar2, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex2D(texture<char4, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex2D(texture<uchar4, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex2D(texture<short, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex2D(texture<unsigned short, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex2D(texture<short1, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex2D(texture<ushort1, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex2D(texture<short2, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex2D(texture<ushort2, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex2D(texture<short4, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  int4 v   = __itexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex2D(texture<ushort4, 2, cudaReadModeNormalizedFloat> t, float x, float y)
{
  uint4 v   = __utexfetch(t, make_float4(x, y, 0, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
* 3D Texture functions                                                         *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ char tex3D(texture<char, 3, cudaReadModeElementType> t, float x, float y, float z)
{
#if __SIGNED_CHARS__
  int4 v  = __itexfetch(t, make_float4(x, y, z, 0));
#else
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));
#endif

  return (char)v.x;
}

static __inline__ __device__ signed char tex3D(texture<signed char, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return (signed char)v.x;
}

static __inline__ __device__ unsigned char tex3D(texture<unsigned char, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return (unsigned char)v.x;
}

static __inline__ __device__ char1 tex3D(texture<char1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_char1(v.x);
}

static __inline__ __device__ uchar1 tex3D(texture<uchar1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_uchar1(v.x);
}

static __inline__ __device__ char2 tex3D(texture<char2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_char2(v.x, v.y);
}

static __inline__ __device__ uchar2 tex3D(texture<uchar2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_uchar2(v.x, v.y);
}

static __inline__ __device__ char4 tex3D(texture<char4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_char4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uchar4 tex3D(texture<uchar4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_uchar4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ short tex3D(texture<short, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return (short)v.x;
}

static __inline__ __device__ unsigned short tex3D(texture<unsigned short, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return (unsigned short)v.x;
}

static __inline__ __device__ short1 tex3D(texture<short1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_short1(v.x);
}

static __inline__ __device__ ushort1 tex3D(texture<ushort1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_ushort1(v.x);
}

static __inline__ __device__ short2 tex3D(texture<short2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_short2(v.x, v.y);
}

static __inline__ __device__ ushort2 tex3D(texture<ushort2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_ushort2(v.x, v.y);
}

static __inline__ __device__ short4 tex3D(texture<short4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_short4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ushort4 tex3D(texture<ushort4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_ushort4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ int tex3D(texture<int, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return (int)v.x;
}

static __inline__ __device__ unsigned int tex3D(texture<unsigned int, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return (unsigned int)v.x;
}

static __inline__ __device__ int1 tex3D(texture<int1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_int1(v.x);
}

static __inline__ __device__ uint1 tex3D(texture<uint1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_uint1(v.x);
}

static __inline__ __device__ int2 tex3D(texture<int2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_int2(v.x, v.y);
}

static __inline__ __device__ uint2 tex3D(texture<uint2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_uint2(v.x, v.y);
}

static __inline__ __device__ int4 tex3D(texture<int4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_int4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ uint4 tex3D(texture<uint4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_uint4(v.x, v.y, v.z, v.w);
}

#if !defined(__LP64__)

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ long tex3D(texture<long, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return (long)v.x;
}

static __inline__ __device__ unsigned long tex3D(texture<unsigned long, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return (unsigned long)v.x;
}

static __inline__ __device__ long1 tex3D(texture<long1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_long1(v.x);
}

static __inline__ __device__ ulong1 tex3D(texture<ulong1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_ulong1(v.x);
}

static __inline__ __device__ long2 tex3D(texture<long2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_long2(v.x, v.y);
}

static __inline__ __device__ ulong2 tex3D(texture<ulong2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_ulong2(v.x, v.y);
}

static __inline__ __device__ long4 tex3D(texture<long4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  int4 v = __itexfetch(t, make_float4(x, y, z, 0));

  return make_long4(v.x, v.y, v.z, v.w);
}

static __inline__ __device__ ulong4 tex3D(texture<ulong4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  uint4 v = __utexfetch(t, make_float4(x, y, z, 0));

  return make_ulong4(v.x, v.y, v.z, v.w);
}

#endif /* !__LP64__ */

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex3D(texture<float, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  float4 v = __ftexfetch(t, make_float4(x, y, z, 0));

  return v.x;
}

static __inline__ __device__ float1 tex3D(texture<float1, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  float4 v = __ftexfetch(t, make_float4(x, y, z, 0));

  return make_float1(v.x);
}

static __inline__ __device__ float2 tex3D(texture<float2, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  float4 v = __ftexfetch(t, make_float4(x, y, z, 0));

  return make_float2(v.x, v.y);
}

static __inline__ __device__ float4 tex3D(texture<float4, 3, cudaReadModeElementType> t, float x, float y, float z)
{
  float4 v = __ftexfetch(t, make_float4(x, y, z, 0));

  return make_float4(v.x, v.y, v.z, v.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex3D(texture<char, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
#if __SIGNED_CHARS__
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
#else
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
#endif
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex3D(texture<signed char, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex3D(texture<unsigned char, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex3D(texture<char1, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex3D(texture<uchar1, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex3D(texture<char2, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex3D(texture<uchar2, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex3D(texture<char4, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex3D(texture<uchar4, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

/*******************************************************************************
*                                                                              *
*                                                                              *
*                                                                              *
*******************************************************************************/

static __inline__ __device__ float tex3D(texture<short, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float tex3D(texture<unsigned short, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return w.x;
}

static __inline__ __device__ float1 tex3D(texture<short1, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float1 tex3D(texture<ushort1, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float1(w.x);
}

static __inline__ __device__ float2 tex3D(texture<short2, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float2 tex3D(texture<ushort2, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v  = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float2(w.x, w.y);
}

static __inline__ __device__ float4 tex3D(texture<short4, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  int4 v   = __itexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

static __inline__ __device__ float4 tex3D(texture<ushort4, 3, cudaReadModeNormalizedFloat> t, float x, float y, float z)
{
  uint4 v   = __utexfetch(t, make_float4(x, y, z, 0));
  float4 w = make_float4(__int_as_float(v.x), __int_as_float(v.y), __int_as_float(v.z), __int_as_float(v.w));

  return make_float4(w.x, w.y, w.z, w.w);
}

#elif !defined(__CUDACC__)

#include "host_defines.h"
#include "crt/func_macro.h"

#if defined(__CUDABE__)

extern  uint4 __utexfetchi1D(const void*, int4);
extern   int4 __itexfetchi1D(const void*, int4);
extern float4 __ftexfetchi1D(const void*, int4);
extern  uint4 __utexfetch1D(const void*, float4);
extern   int4 __itexfetch1D(const void*, float4);
extern float4 __ftexfetch1D(const void*, float4);
extern  uint4 __utexfetch2D(const void*, float4);
extern   int4 __itexfetch2D(const void*, float4);
extern float4 __ftexfetch2D(const void*, float4);
extern  uint4 __utexfetch3D(const void*, float4);
extern   int4 __itexfetch3D(const void*, float4);
extern float4 __ftexfetch3D(const void*, float4);

#define __utexfetchi(t, i) \
        __utexfetchi1D(t, i)
#define __itexfetchi(t, i) \
        __itexfetchi1D(t, i)
#define __ftexfetchi(t, i) \
        __ftexfetchi1D(t, i)
#define __utexfetch(t, i, d) \
        __utexfetch##d##D(t, i)
#define __itexfetch(t, i, d) \
        __itexfetch##d##D(t, i)
#define __ftexfetch(t, i, d) \
        __ftexfetch##d##D(t, i)

#else /* __CUDABE__ */

extern void CUDARTAPI __cudaTextureFetch(const void *tex, void *index, int integer, void *val);

__device_func__(int4 __itexfetchi(const void *tex, int4 index))
{
  int4 val;

  __cudaTextureFetch(tex, (void*)&index, 1, (void*)&val);

  return val;
}

__device_func__(uint4 __utexfetchi(const void *tex, int4 index))
{
  uint4 val;

  __cudaTextureFetch(tex, (void*)&index, 1, (void*)&val);

  return val;
}

__device_func__(float4 __ftexfetchi(const void *tex, int4 index))
{
  float4 val;

  __cudaTextureFetch(tex, (void*)&index, 1, (void*)&val);

  return val;
}

__device_func__(int4 __itexfetch(const void *tex, float4 index, int dim))
{
  int4 val;

  __cudaTextureFetch(tex, (void*)&index, 0, (void*)&val);

  return val;
}

__device_func__(uint4 __utexfetch(const void *tex, float4 index, int dim))
{
  uint4 val;

  __cudaTextureFetch(tex, (void*)&index, 0, (void*)&val);

  return val;
}

__device_func__(float4 __ftexfetch(const void *tex, float4 index, int dim))
{
  float4 val;

  __cudaTextureFetch(tex, (void*)&index, 0, (void*)&val);

  return val;
}

#endif /* __CUDABE__ */

#endif /* __cplusplus && __CUDACC__ */

#endif /* !__TEXTURE_FETCH_FUNCTIONS_H__ */







nvparticles-public-016a08f98fd3/base/third/include/dynlink_d3d10.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //--------------------------------------------------------------------------------------
// File: dynlink_d3d10.h
//
// Shortcut macros and functions for using DX objects
//
// Copyright (c) Microsoft Corporation. All rights reserved
//--------------------------------------------------------------------------------------

#ifndef _DYNLINK_D3D10_H_
#define _DYNLINK_D3D10_H_

// Standard Windows includes
#include <windows.h>
#include <initguid.h>
#include <assert.h>
#include <wchar.h>
#include <mmsystem.h>
#include <commctrl.h> // for InitCommonControls() 
#include <shellapi.h> // for ExtractIcon()
#include <new.h>      // for placement new
#include <shlobj.h>
#include <math.h>      
#include <limits.h>      
#include <stdio.h>

// CRT's memory leak detection
#if defined(DEBUG) || defined(_DEBUG)
#include <crtdbg.h>
#endif

// Direct3D9 includes
#include <d3d9.h>
#include <d3dx9.h>

// Direct3D10 includes
#include <dxgi.h>
#include <d3d10_1.h>
#include <d3d10.h>
#include <d3dx10.h>

// XInput includes
#include <xinput.h>

// HRESULT translation for Direct3D10 and other APIs 
#include <dxerr.h>

// strsafe.h deprecates old unsecure string functions.  If you 
// really do not want to it to (not recommended), then uncomment the next line 
//#define STRSAFE_NO_DEPRECATE

#ifndef STRSAFE_NO_DEPRECATE
#pragma deprecated("strncpy")
#pragma deprecated("wcsncpy")
#pragma deprecated("_tcsncpy")
#pragma deprecated("wcsncat")
#pragma deprecated("strncat")
#pragma deprecated("_tcsncat")
#endif

#pragma warning( disable : 4996 ) // disable deprecated warning 
#include <strsafe.h>
#pragma warning( default : 4996 ) 

//--------------------------------------------------------------------------------------
// Structs
//--------------------------------------------------------------------------------------
struct DXUTD3D9DeviceSettings
{
    UINT AdapterOrdinal;
    D3DDEVTYPE DeviceType;
    D3DFORMAT AdapterFormat;
    DWORD BehaviorFlags;
    D3DPRESENT_PARAMETERS pp;
};

struct DXUTD3D10DeviceSettings
{
    UINT AdapterOrdinal;
    D3D10_DRIVER_TYPE DriverType;
    UINT Output;
    DXGI_SWAP_CHAIN_DESC sd;
    UINT32 CreateFlags;
    UINT32 SyncInterval;
    DWORD PresentFlags;
    bool AutoCreateDepthStencil; // DXUT will create the a depth stencil resource and view if true
    DXGI_FORMAT AutoDepthStencilFormat;
};

enum DXUTDeviceVersion { DXUT_D3D9_DEVICE, DXUT_D3D10_DEVICE };
struct DXUTDeviceSettings
{
    DXUTDeviceVersion ver;
    union
    {
        DXUTD3D9DeviceSettings d3d9; // only valid if ver == DXUT_D3D9_DEVICE
        DXUTD3D10DeviceSettings d3d10; // only valid if ver == DXUT_D3D10_DEVICE
    };
};


//--------------------------------------------------------------------------------------
// Error codes
//--------------------------------------------------------------------------------------
#define DXUTERR_NODIRECT3D              MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0901)
#define DXUTERR_NOCOMPATIBLEDEVICES     MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0902)
#define DXUTERR_MEDIANOTFOUND           MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0903)
#define DXUTERR_NONZEROREFCOUNT         MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0904)
#define DXUTERR_CREATINGDEVICE          MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0905)
#define DXUTERR_RESETTINGDEVICE         MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0906)
#define DXUTERR_CREATINGDEVICEOBJECTS   MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0907)
#define DXUTERR_RESETTINGDEVICEOBJECTS  MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x0908)
#define DXUTERR_DEVICEREMOVED           MAKE_HRESULT(SEVERITY_ERROR, FACILITY_ITF, 0x090A)


typedef HRESULT ( WINAPI* LPCREATEDXGIFACTORY )( REFIID, void** );
typedef HRESULT ( WINAPI* LPD3D10CREATEDEVICE )( IDXGIAdapter*, D3D10_DRIVER_TYPE, HMODULE, UINT, UINT32,
                                                 ID3D10Device** );
typedef HRESULT ( WINAPI* LPD3D10CREATEDEVICE1 )( IDXGIAdapter*, D3D10_DRIVER_TYPE, HMODULE, UINT,
                                                  D3D10_FEATURE_LEVEL1, UINT, ID3D10Device1** );
typedef HRESULT ( WINAPI* LPD3D10CREATESTATEBLOCK )( ID3D10Device* pDevice, D3D10_STATE_BLOCK_MASK* pStateBlockMask,
                                                     ID3D10StateBlock** ppStateBlock );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKUNION )( D3D10_STATE_BLOCK_MASK* pA, D3D10_STATE_BLOCK_MASK* pB,
                                                        D3D10_STATE_BLOCK_MASK* pResult );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKINTERSECT )( D3D10_STATE_BLOCK_MASK* pA, D3D10_STATE_BLOCK_MASK* pB,
                                                            D3D10_STATE_BLOCK_MASK* pResult );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKDIFFERENCE )( D3D10_STATE_BLOCK_MASK* pA, D3D10_STATE_BLOCK_MASK* pB,
                                                             D3D10_STATE_BLOCK_MASK* pResult );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKENABLECAPTURE )( D3D10_STATE_BLOCK_MASK* pMask,
                                                                D3D10_DEVICE_STATE_TYPES StateType, UINT RangeStart,
                                                                UINT RangeLength );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKDISABLECAPTURE )( D3D10_STATE_BLOCK_MASK* pMask,
                                                                 D3D10_DEVICE_STATE_TYPES StateType, UINT RangeStart,
                                                                 UINT RangeLength );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKENABLEALL )( D3D10_STATE_BLOCK_MASK* pMask );
typedef HRESULT ( WINAPI* LPD3D10STATEBLOCKMASKDISABLEALL )( D3D10_STATE_BLOCK_MASK* pMask );
typedef BOOL ( WINAPI* LPD3D10STATEBLOCKMASKGETSETTING )( D3D10_STATE_BLOCK_MASK* pMask,
                                                          D3D10_DEVICE_STATE_TYPES StateType, UINT Entry );

typedef HRESULT ( WINAPI* LPD3D10COMPILEEFFECTFROMMEMORY )( void *pData, SIZE_T DataLength, LPCSTR pSrcFileName, 
                                                            CONST D3D10_SHADER_MACRO *pDefines, 
                                                            ID3D10Include *pInclude, UINT HLSLFlags, UINT FXFlags, 
                                                            ID3D10Blob **ppCompiledEffect, ID3D10Blob **ppErrors );
typedef HRESULT ( WINAPI* LPD3D10CREATEEFFECTFROMMEMORY )( void *pData, SIZE_T DataLength, UINT FXFlags, 
                                                            ID3D10Device *pDevice, 
                                                            ID3D10EffectPool *pEffectPool, 
                                                            ID3D10Effect **ppEffect );
typedef HRESULT ( WINAPI* LPD3D10CREATEEFFECTPOOLFROMMEMORY )( void *pData, SIZE_T DataLength, UINT FXFlags, 
                                                            ID3D10Device *pDevice, ID3D10EffectPool **ppEffectPool );

typedef HRESULT ( WINAPI* LPD3D10CREATEDEVICEANDSWAPCHAIN )(    IDXGIAdapter *pAdapter,
                                                                D3D10_DRIVER_TYPE DriverType,
                                                                HMODULE Software,
                                                                UINT Flags,
                                                                UINT SDKVersion,
                                                                DXGI_SWAP_CHAIN_DESC *pSwapChainDesc,
                                                                IDXGISwapChain **ppSwapChain,    
                                                                ID3D10Device **ppDevice );

typedef HRESULT ( WINAPI* LPD3D10CREATEDEVICEANDSWAPCHAIN1 )(   IDXGIAdapter *pAdapter,
                                                                D3D10_DRIVER_TYPE DriverType,
                                                                HMODULE Software,
                                                                UINT Flags,
                                                                D3D10_FEATURE_LEVEL1 HardwareLevel,
                                                                UINT SDKVersion,
                                                                DXGI_SWAP_CHAIN_DESC *pSwapChainDesc,
                                                                IDXGISwapChain **ppSwapChain,
                                                                ID3D10Device1 **ppDevice );

// Build a perspective projection matrix. (left-handed)
typedef D3DXMATRIX* ( WINAPI* LPD3DXMATRIXPERSPECTIVEFOVLH )( D3DXMATRIX *pOut, FLOAT fovy, FLOAT Aspect, FLOAT zn, FLOAT zf );

// Build a lookat matrix. (left-handed)
typedef D3DXMATRIX* ( WINAPI* LPD3DXMATRIXLOOKATLH ) ( D3DXMATRIX *pOut, CONST D3DXVECTOR3 *pEye, CONST D3DXVECTOR3 *pAt, CONST D3DXVECTOR3 *pUp );

// Module and function pointers
static HMODULE                              g_hModDXGI = NULL;
static HMODULE                              g_hModD3DX10 = NULL;
static HMODULE                              g_hModD3D10 = NULL;
static HMODULE                              g_hModD3D101 = NULL;
static LPCREATEDXGIFACTORY                  sFnPtr_CreateDXGIFactory = NULL;
static LPD3D10CREATESTATEBLOCK              sFnPtr_D3D10CreateStateBlock = NULL;
static LPD3D10CREATEDEVICE                  sFnPtr_D3D10CreateDevice = NULL;
static LPD3D10CREATEDEVICE1                 sFnPtr_D3D10CreateDevice1 = NULL;
static LPD3D10STATEBLOCKMASKUNION           sFnPtr_D3D10StateBlockMaskUnion = NULL;
static LPD3D10STATEBLOCKMASKINTERSECT       sFnPtr_D3D10StateBlockMaskIntersect = NULL;
static LPD3D10STATEBLOCKMASKDIFFERENCE      sFnPtr_D3D10StateBlockMaskDifference = NULL;
static LPD3D10STATEBLOCKMASKENABLECAPTURE   sFnPtr_D3D10StateBlockMaskEnableCapture = NULL;
static LPD3D10STATEBLOCKMASKDISABLECAPTURE  sFnPtr_D3D10StateBlockMaskDisableCapture = NULL;
static LPD3D10STATEBLOCKMASKENABLEALL       sFnPtr_D3D10StateBlockMaskEnableAll = NULL;
static LPD3D10STATEBLOCKMASKDISABLEALL      sFnPtr_D3D10StateBlockMaskDisableAll = NULL;
static LPD3D10STATEBLOCKMASKGETSETTING      sFnPtr_D3D10StateBlockMaskGetSetting = NULL;
static LPD3D10COMPILEEFFECTFROMMEMORY       sFnPtr_D3D10CompileEffectFromMemory = NULL;
static LPD3D10CREATEEFFECTFROMMEMORY        sFnPtr_D3D10CreateEffectFromMemory = NULL;
static LPD3D10CREATEEFFECTPOOLFROMMEMORY    sFnPtr_D3D10CreateEffectPoolFromMemory = NULL;
static LPD3D10CREATEDEVICEANDSWAPCHAIN      sFnPtr_D3D10CreateDeviceAndSwapChain  = NULL;
static LPD3D10CREATEDEVICEANDSWAPCHAIN1     sFnPtr_D3D10CreateDeviceAndSwapChain1 = NULL;
static LPD3DXMATRIXPERSPECTIVEFOVLH         sFnPtr_D3DXMatrixPerspectiveFovLH = NULL;
static LPD3DXMATRIXLOOKATLH                 sFnPtr_D3DXMatrixLookAtLH = NULL;

// unload the D3D10 DLLs
static bool dynlinkUnloadD3D10API( void )
{
    if (g_hModD3D10) {
        FreeLibrary( g_hModD3D10  ); g_hModD3D10 = NULL;
    }
    if (g_hModD3DX10) {
        FreeLibrary( g_hModD3DX10 ); g_hModD3DX10 = NULL;
    }
    if (g_hModDXGI) {
        FreeLibrary( g_hModDXGI   ); g_hModDXGI = NULL;
    }
    if (g_hModD3D101) {
        FreeLibrary( g_hModD3D101 ); g_hModD3D101 = NULL;
    }
    return true;
}

// Dynamically load the D3D10 DLLs loaded and map the function pointers
static bool dynlinkLoadD3D10API( void )
{
    // First check to see if the D3D10 Library is present.
    // if it succeeds, then we can call GetProcAddress to grab all of the DX10 functions
    g_hModD3D10 = LoadLibrary("d3d10.dll");
    if( g_hModD3D10 != NULL ) 
    {
        sFnPtr_D3D10CreateStateBlock             = ( LPD3D10CREATESTATEBLOCK )           GetProcAddress( g_hModD3D10, "D3D10CreateStateBlock" );
        sFnPtr_D3D10CreateDevice                 = ( LPD3D10CREATEDEVICE     )           GetProcAddress( g_hModD3D10, "D3D10CreateDevice" );

        sFnPtr_D3D10StateBlockMaskUnion          = ( LPD3D10STATEBLOCKMASKUNION )        GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskUnion" );
        sFnPtr_D3D10StateBlockMaskIntersect      = ( LPD3D10STATEBLOCKMASKINTERSECT )    GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskIntersect" );
        sFnPtr_D3D10StateBlockMaskDifference     = ( LPD3D10STATEBLOCKMASKDIFFERENCE )   GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskDifference" );
        sFnPtr_D3D10StateBlockMaskEnableCapture  = ( LPD3D10STATEBLOCKMASKENABLECAPTURE) GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskEnableCapture" );
        sFnPtr_D3D10StateBlockMaskDisableCapture = ( LPD3D10STATEBLOCKMASKDISABLECAPTURE)GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskDisableCapture" );

        sFnPtr_D3D10StateBlockMaskEnableAll      = ( LPD3D10STATEBLOCKMASKENABLEALL )    GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskEnableAll" );
        sFnPtr_D3D10StateBlockMaskDisableAll     = ( LPD3D10STATEBLOCKMASKDISABLEALL )   GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskDisableAll" );
        sFnPtr_D3D10StateBlockMaskGetSetting     = ( LPD3D10STATEBLOCKMASKGETSETTING )   GetProcAddress( g_hModD3D10, "D3D10StateBlockMaskGetSetting" );

        sFnPtr_D3D10CompileEffectFromMemory      = ( LPD3D10COMPILEEFFECTFROMMEMORY )    GetProcAddress( g_hModD3D10, "D3D10CompileEffectFromMemory" );
        sFnPtr_D3D10CreateEffectFromMemory       = ( LPD3D10CREATEEFFECTFROMMEMORY )     GetProcAddress( g_hModD3D10, "D3D10CreateEffectFromMemory" );
        sFnPtr_D3D10CreateEffectPoolFromMemory   = ( LPD3D10CREATEEFFECTPOOLFROMMEMORY ) GetProcAddress( g_hModD3D10, "D3D10CreateEffectPoolFromMemory" );

        sFnPtr_D3D10CreateDeviceAndSwapChain     = (LPD3D10CREATEDEVICEANDSWAPCHAIN )    GetProcAddress( g_hModD3D10, "D3D10CreateDeviceAndSwapChain" );
    }

    g_hModD3DX10 = LoadLibrary( "d3dx10.dll" );
    if ( g_hModD3DX10 )
    {
        sFnPtr_D3DXMatrixPerspectiveFovLH        = ( LPD3DXMATRIXPERSPECTIVEFOVLH )  GetProcAddress( g_hModD3DX10, "D3DXMatrixPerspectiveFovLH" );
        sFnPtr_D3DXMatrixLookAtLH                = ( LPD3DXMATRIXLOOKATLH )          GetProcAddress( g_hModD3DX10, "D3DXMatrixLookAtLH" );
    }

    g_hModDXGI = LoadLibrary( "dxgi.dll" );
    if( g_hModDXGI )
    {
        sFnPtr_CreateDXGIFactory                 = ( LPCREATEDXGIFACTORY )           GetProcAddress( g_hModDXGI , "CreateDXGIFactory" );
    }

    // This may fail if this machine isn't Windows Vista SP1 or later
    g_hModD3D101 = LoadLibrary( "d3d10_1.dll" );
    if( g_hModD3D101 != NULL )
    {
        sFnPtr_D3D10CreateDevice1                = ( LPD3D10CREATEDEVICE1 )              GetProcAddress( g_hModD3D101, "D3D10CreateDevice1" );
        sFnPtr_D3D10CreateDeviceAndSwapChain1    = (LPD3D10CREATEDEVICEANDSWAPCHAIN1 )   GetProcAddress( g_hModD3D101, "D3D10CreateDeviceAndSwapChain1" );
    }

    if (g_hModD3D10 == NULL || g_hModD3DX10 == NULL || g_hModDXGI == NULL || g_hModD3D101 == NULL) {
        dynlinkUnloadD3D10API();
        return false;
    }
    return true;
}

#endif







nvparticles-public-016a08f98fd3/base/third/include/dynlink_d3d11.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //--------------------------------------------------------------------------------------
// File: dynlink_d3d11.h
//
// Shortcut macros and functions for using DX objects
//
// Copyright (c) Microsoft Corporation. All rights reserved
//--------------------------------------------------------------------------------------

#ifndef _DYNLINK_D3D11_H_
#define _DYNLINK_D3D11_H_

// Standard Windows includes
#include <windows.h>
#include <initguid.h>
#include <assert.h>
#include <wchar.h>
#include <mmsystem.h>
#include <commctrl.h> // for InitCommonControls() 
#include <shellapi.h> // for ExtractIcon()
#include <new.h>      // for placement new
#include <shlobj.h>
#include <math.h>      
#include <limits.h>      
#include <stdio.h>

// CRT's memory leak detection
#if defined(DEBUG) || defined(_DEBUG)
#include <crtdbg.h>
#endif

// Direct3D9 includes
//#include <d3d9.h>
//#include <d3dx9.h>

// Direct3D10 includes
#include <dxgi.h>
#include <d3d11.h>
#include <d3dx11.h>
// #include <..\Samples\C++\Effects11\Inc\d3dx11effect.h>

// XInput includes
#include <xinput.h>

// HRESULT translation for Direct3D10 and other APIs 
#include <dxerr.h>

// strsafe.h deprecates old unsecure string functions.  If you 
// really do not want to it to (not recommended), then uncomment the next line 
//#define STRSAFE_NO_DEPRECATE

#ifndef STRSAFE_NO_DEPRECATE
#pragma deprecated("strncpy")
#pragma deprecated("wcsncpy")
#pragma deprecated("_tcsncpy")
#pragma deprecated("wcsncat")
#pragma deprecated("strncat")
#pragma deprecated("_tcsncat")
#endif

#pragma warning( disable : 4996 ) // disable deprecated warning 
#include <strsafe.h>
#pragma warning( default : 4996 ) 

typedef HRESULT (WINAPI * LPCREATEDXGIFACTORY)(REFIID, void ** );
typedef HRESULT	(WINAPI * LPD3D11CREATEDEVICEANDSWAPCHAIN)(__in_opt IDXGIAdapter* pAdapter, D3D_DRIVER_TYPE DriverType, HMODULE Software, UINT Flags, __in_ecount_opt( FeatureLevels ) CONST D3D_FEATURE_LEVEL* pFeatureLevels, UINT FeatureLevels, UINT SDKVersion, __in_opt CONST DXGI_SWAP_CHAIN_DESC* pSwapChainDesc, __out_opt IDXGISwapChain** ppSwapChain, __out_opt ID3D11Device** ppDevice, __out_opt D3D_FEATURE_LEVEL* pFeatureLevel, __out_opt ID3D11DeviceContext** ppImmediateContext );
typedef HRESULT (WINAPI * LPD3D11CREATEDEVICE)( IDXGIAdapter*, D3D_DRIVER_TYPE, HMODULE, UINT32, D3D_FEATURE_LEVEL*, UINT, UINT32, ID3D11Device**, D3D_FEATURE_LEVEL*, ID3D11DeviceContext** );
typedef void (WINAPI * LPD3DX11COMPILEFROMMEMORY)(LPCSTR pSrcData, SIZE_T SrcDataLen, LPCSTR pFileName, CONST D3D10_SHADER_MACRO* pDefines, LPD3D10INCLUDE pInclude, 
LPCSTR pFunctionName, LPCSTR pProfile, UINT Flags1, UINT Flags2, ID3DX11ThreadPump* pPump, ID3D10Blob** ppShader, ID3D10Blob** ppErrorMsgs, HRESULT* pHResult);

static HMODULE                              s_hModDXGI = NULL;
static LPCREATEDXGIFACTORY                  sFnPtr_CreateDXGIFactory = NULL;
static HMODULE                              s_hModD3D11 = NULL;
static HMODULE                              s_hModD3DX11 = NULL;
static LPD3D11CREATEDEVICE                  sFnPtr_D3D11CreateDevice = NULL;
static LPD3D11CREATEDEVICEANDSWAPCHAIN		sFnPtr_D3D11CreateDeviceAndSwapChain = NULL;
static LPD3DX11COMPILEFROMMEMORY			sFnPtr_D3DX11CompileFromMemory = NULL;

// unload the D3D10 DLLs
static bool dynlinkUnloadD3D11API( void )
{
    if (s_hModDXGI) {
        FreeLibrary( s_hModDXGI ); s_hModDXGI = NULL;
    }
    if (s_hModD3D11) {
        FreeLibrary( s_hModD3D11 ); s_hModD3D11 = NULL;
    }
    if (s_hModD3DX11) {
        FreeLibrary( s_hModD3DX11 ); s_hModD3DX11 = NULL;
    }
    return true;
}

// Dynamically load the D3D11 DLLs loaded and map the function pointers
static bool dynlinkLoadD3D11API( void )
{
    // If both modules are non-NULL, this function has already been called.  Note
    // that this doesn't guarantee that all ProcAddresses were found.
    if( s_hModD3D11 != NULL && s_hModD3DX11 != NULL && s_hModDXGI != NULL )
        return true;

#if 1
    // This may fail if Direct3D 11 isn't installed
    s_hModD3D11 = LoadLibrary( "d3d11.dll" );
    if( s_hModD3D11 != NULL )
    {
        sFnPtr_D3D11CreateDevice = ( LPD3D11CREATEDEVICE )GetProcAddress( s_hModD3D11, "D3D11CreateDevice" );
		sFnPtr_D3D11CreateDeviceAndSwapChain = (LPD3D11CREATEDEVICEANDSWAPCHAIN)GetProcAddress( s_hModD3D11, "D3D11CreateDeviceAndSwapChain" );
    }

	// first try to load D3DX11CompileFromMemory from DirectX 2010 June
	s_hModD3DX11 = LoadLibrary( "D3DX11d_43.dll" );
	if( s_hModD3DX11 != NULL )
	{
		sFnPtr_D3DX11CompileFromMemory =  ( LPD3DX11COMPILEFROMMEMORY )     GetProcAddress( s_hModD3DX11, "D3DX11CompileFromMemory" );
	}
	else  	// if absent try to take it from DirectX 2010 Feb
	{
		s_hModD3DX11 = LoadLibrary( "D3DX11d_42.dll" );
		if( s_hModD3DX11 != NULL )
		{
			sFnPtr_D3DX11CompileFromMemory =  ( LPD3DX11COMPILEFROMMEMORY )     GetProcAddress( s_hModD3DX11, "D3DX11CompileFromMemory" );
		}
	}

    if( !sFnPtr_CreateDXGIFactory )
    {
        s_hModDXGI = LoadLibrary( "dxgi.dll" );
        if( s_hModDXGI )
        {
            sFnPtr_CreateDXGIFactory = ( LPCREATEDXGIFACTORY )GetProcAddress( s_hModDXGI, "CreateDXGIFactory1" );
        }

        return ( s_hModDXGI != NULL ) && ( s_hModD3D11 != NULL );
    }

    return ( s_hModD3D11 != NULL );
#else
        sFnPtr_D3D11CreateDevice = ( LPD3D11CREATEDEVICE )D3D11CreateDeviceAndSwapChain;
		sFnPtr_D3D11CreateDeviceAndSwapChain = (LPD3D11CREATEDEVICEANDSWAPCHAIN)D3D11CreateDeviceAndSwapChain;
        //sFnPtr_D3DX11CreateEffectFromMemory  = ( LPD3DX11CREATEEFFECTFROMMEMORY )D3DX11CreateEffectFromMemory;
		sFnPtr_D3DX11CompileFromMemory =  ( LPD3DX11COMPILEFROMMEMORY )D3DX11CompileFromMemory;
        sFnPtr_CreateDXGIFactory = ( LPCREATEDXGIFACTORY )CreateDXGIFactory;
		return true;
#endif
    return true;
}

#endif







nvparticles-public-016a08f98fd3/base/third/include/error_checker.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

/* CUda UTility Library */

#ifndef _ERRORCHECKER_H_
#define _ERRORCHECKER_H_

// includes, system
#include <string>
#include <sstream>

// includes, project
#include <exception.h>

// typedefs
//typedef unsigned int GLuint;

//! Class providing the handler / tester functions for errors as static members
class ErrorChecker 
{
public:
    //! Check if a condition is true.
    //! @note In prinicple has the same functionality as assert but allows 
    //!       much better control this version prints an error and terminates
    //!       the program, no exception is thrown.
    inline static void condition( bool val, const char* file, const int line);
};

// functions, inlined

// includes, system
#include <iostream>

////////////////////////////////////////////////////////////////////////////////
//! Check if a condition is true.
//! @note In prinicple has the same functionality as assert but allows much
//!       better control this version prints an error and terminates the 
//!       program, no exception is thrown.
////////////////////////////////////////////////////////////////////////////////
/* static */ inline void
ErrorChecker::condition( bool val, const char* file, const int line) 
{
    if ( ! val) 
    {
        std::ostringstream os;
        os << "Condition failed: " << file << " in line " << line;
        RUNTIME_EXCEPTION( os.str() );
    }
}

#endif // _ERRORCHECKER_H_








nvparticles-public-016a08f98fd3/base/third/include/exception.h

/*
* Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
*
* Please refer to the NVIDIA end user license agreement (EULA) associated
* with this source code for terms and conditions that govern your use of
* this software. Any use, reproduction, disclosure, or distribution of
* this software and related documentation outside the terms of the EULA
* is strictly prohibited.
*
*/

/* CUda UTility Library */
#ifndef _EXCEPTION_H_
#define _EXCEPTION_H_

// includes, system
#include <exception>
#include <stdexcept>
#include <iostream>
#include <stdlib.h>

//! Exception wrapper.
//! @param Std_Exception Exception out of namespace std for easy typing.
template<class Std_Exception>
class Exception : public Std_Exception 
{
public:

    //! @brief Static construction interface
    //! @return Alwayss throws ( Located_Exception<Exception>)
    //! @param file file in which the Exception occurs
    //! @param line line in which the Exception occurs
    //! @param detailed details on the code fragment causing the Exception
    static void throw_it( const char* file, 
                          const int line,
                          const char* detailed = "-" );  

    //! Static construction interface
    //! @return Alwayss throws ( Located_Exception<Exception>)
    //! @param file file in which the Exception occurs
    //! @param line line in which the Exception occurs
    //! @param detailed details on the code fragment causing the Exception
    static void throw_it( const char* file, 
                          const int line,      
                          const std::string& detailed);  

    //! Destructor
    virtual ~Exception() throw(); 

private:

    //! Constructor, default (private)
    Exception(); 

    //! Constructor, standard
    //! @param str string returned by what()
    Exception( const std::string& str); 

};

////////////////////////////////////////////////////////////////////////////////
//! Exception handler function for arbitrary exceptions
//! @param ex exception to handle
////////////////////////////////////////////////////////////////////////////////
template<class Exception_Typ>
inline void
handleException( const Exception_Typ& ex) 
{
    std::cerr << ex.what() << std::endl;

    exit( EXIT_FAILURE);
}

//! Convenience macros

//! Exception caused by dynamic program behavior, e.g. file does not exist
#define RUNTIME_EXCEPTION( msg) \
    Exception<std::runtime_error>::throw_it( __FILE__, __LINE__, msg)

//! Logic exception in program, e.g. an assert failed
#define LOGIC_EXCEPTION( msg) \
    Exception<std::logic_error>::throw_it( __FILE__, __LINE__, msg)

//! Out of range exception
#define RANGE_EXCEPTION( msg) \
    Exception<std::range_error>::throw_it( __FILE__, __LINE__, msg)

////////////////////////////////////////////////////////////////////////////////
//! Implementation

// includes, system
#include <sstream>

////////////////////////////////////////////////////////////////////////////////
//! Static construction interface.
//! @param  Exception causing code fragment (file and line) and detailed infos.
////////////////////////////////////////////////////////////////////////////////
/*static*/ template<class Std_Exception>
void
Exception<Std_Exception>::
throw_it( const char* file, const int line, const char* detailed) 
{
    std::stringstream s;

    // Quiet heavy-weight but exceptions are not for 
    // performance / release versions
    s << "Exception in file '" << file << "' in line " << line << "\n"
      << "Detailed description: " << detailed << "\n";

    throw Exception( s.str());
}

////////////////////////////////////////////////////////////////////////////////
//! Static construction interface.
//! @param  Exception causing code fragment (file and line) and detailed infos.
////////////////////////////////////////////////////////////////////////////////
/*static*/ template<class Std_Exception>
void
Exception<Std_Exception>::
throw_it( const char* file, const int line, const std::string& msg) 
{
    throw_it( file, line, msg.c_str());
}

////////////////////////////////////////////////////////////////////////////////
//! Constructor, default (private).
////////////////////////////////////////////////////////////////////////////////
template<class Std_Exception>
Exception<Std_Exception>::Exception() :
 Exception("Unknown Exception.\n")
{ }

////////////////////////////////////////////////////////////////////////////////
//! Constructor, standard (private).
//! String returned by what().
////////////////////////////////////////////////////////////////////////////////
template<class Std_Exception>
Exception<Std_Exception>::Exception( const std::string& s) :
 Std_Exception( s)
{ }   

////////////////////////////////////////////////////////////////////////////////
//! Destructor
////////////////////////////////////////////////////////////////////////////////
template<class Std_Exception>
Exception<Std_Exception>::~Exception() throw() { }

// functions, exported

#endif // #ifndef _EXCEPTION_H_








nvparticles-public-016a08f98fd3/base/third/include/GL/freeglut.h

#ifndef  __FREEGLUT_H__
#define  __FREEGLUT_H__

/*
 * freeglut.h
 *
 * The freeglut library include file
 *
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
 * OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL
 * PAWEL W. OLSZTA BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
 * IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
 * CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
 */

#include "freeglut_std.h"
#include "freeglut_ext.h"

/*** END OF FILE ***/

#endif /* __FREEGLUT_H__ */







nvparticles-public-016a08f98fd3/base/third/include/GL/freeglut_ext.h

#ifndef  __FREEGLUT_EXT_H__
#define  __FREEGLUT_EXT_H__

/*
 * freeglut_ext.h
 *
 * The non-GLUT-compatible extensions to the freeglut library include file
 *
 * Copyright (c) 1999-2000 Pawel W. Olszta. All Rights Reserved.
 * Written by Pawel W. Olszta, <olszta@sourceforge.net>
 * Creation date: Thu Dec 2 1999
 *
 * Permission is hereby granted, free of charge, to any person obtaining a
 * copy of this software and associated documentation files (the "Software"),
 * to deal in the Software without restriction, including without limitation
 * the rights to use, copy, modify, merge, publish, distribute, sublicense,
 * and/or sell copies of the Software, and to permit persons to whom the
 * Software is furnished to do so, subject to the following conditions:
 *
 * The above copyright notice and this permission notice shall be included
 * in all copies or substantial portions of the Software.
 *
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
 * OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL
 * PAWEL W. OLSZTA BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
 * IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
 * CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
 */

#ifdef __cplusplus
    extern "C" {
#endif

/*
 * GLUT API Extension macro definitions -- behaviour when the user clicks on an "x" to close a window
 */
#define GLUT_ACTION_EXIT                         0
#define GLUT_ACTION_GLUTMAINLOOP_RETURNS         1
#define GLUT_ACTION_CONTINUE_EXECUTION           2

/*
 * Create a new rendering context when the user opens a new window?
 */
#define GLUT_CREATE_NEW_CONTEXT                  0
#define GLUT_USE_CURRENT_CONTEXT                 1

/*
 * GLUT API Extension macro definitions -- the glutGet parameters
 */
#define  GLUT_ACTION_ON_WINDOW_CLOSE        0x01F9

#define  GLUT_WINDOW_BORDER_WIDTH           0x01FA
#define  GLUT_WINDOW_HEADER_HEIGHT          0x01FB

#define  GLUT_VERSION                       0x01FC

#define  GLUT_RENDERING_CONTEXT             0x01FD

/*
 * Process loop function, see freeglut_main.c
 */
FGAPI void    FGAPIENTRY glutMainLoopEvent( void );
FGAPI void    FGAPIENTRY glutLeaveMainLoop( void );

/*
 * Window-specific callback functions, see freeglut_callbacks.c
 */
FGAPI void    FGAPIENTRY glutMouseWheelFunc( void (* callback)( int, int, int, int ) );
FGAPI void    FGAPIENTRY glutCloseFunc( void (* callback)( void ) );
FGAPI void    FGAPIENTRY glutWMCloseFunc( void (* callback)( void ) );
/* A. Donev: Also a destruction callback for menus */
FGAPI void    FGAPIENTRY glutMenuDestroyFunc( void (* callback)( void ) );

/*
 * State setting and retrieval functions, see freeglut_state.c
 */
FGAPI void    FGAPIENTRY glutSetOption ( GLenum option_flag, int value ) ;
/* A.Donev: User-data manipulation */
FGAPI void*   FGAPIENTRY glutGetWindowData( void );
FGAPI void    FGAPIENTRY glutSetWindowData(void* data);
FGAPI void*   FGAPIENTRY glutGetMenuData( void );
FGAPI void    FGAPIENTRY glutSetMenuData(void* data);

/*
 * Font stuff, see freeglut_font.c
 */
FGAPI int     FGAPIENTRY glutBitmapHeight( void* font );
FGAPI GLfloat FGAPIENTRY glutStrokeHeight( void* font );
FGAPI void    FGAPIENTRY glutBitmapString( void* font, const unsigned char *string );
FGAPI void    FGAPIENTRY glutStrokeString( void* font, const unsigned char *string );

/*
 * Geometry functions, see freeglut_geometry.c
 */
FGAPI void    FGAPIENTRY glutWireRhombicDodecahedron( void );
FGAPI void    FGAPIENTRY glutSolidRhombicDodecahedron( void );
FGAPI void    FGAPIENTRY glutWireSierpinskiSponge ( int num_levels, GLdouble offset[3], GLdouble scale ) ;
FGAPI void    FGAPIENTRY glutSolidSierpinskiSponge ( int num_levels, GLdouble offset[3], GLdouble scale ) ;
FGAPI void    FGAPIENTRY glutWireCylinder( GLdouble radius, GLdouble height, GLint slices, GLint stacks);
FGAPI void    FGAPIENTRY glutSolidCylinder( GLdouble radius, GLdouble height, GLint slices, GLint stacks);

/*
 * Extension functions, see freeglut_ext.c
 */
FGAPI void * FGAPIENTRY glutGetProcAddress( const char *procName );


#ifdef __cplusplus
    }
#endif

/*** END OF FILE ***/

#endif /* __FREEGLUT_EXT_H__ */







nvparticles-public-016a08f98fd3/base/third/include/GL/freeglut_std.h

#ifndef  __FREEGLUT_STD_H__
#define  __FREEGLUT_STD_H__

/*
 * freeglut_std.h
 *
 * The GLUT-compatible part of the freeglut library include file
 *
 * Copyright (c) 1999-2000 Pawel W. Olszta. All Rights Reserved.
 * Written by Pawel W. Olszta, <olszta@sourceforge.net>
 * Creation date: Thu Dec 2 1999
 *
 * Permission is hereby granted, free of charge, to any person obtaining a
 * copy of this software and associated documentation files (the "Software"),
 * to deal in the Software without restriction, including without limitation
 * the rights to use, copy, modify, merge, publish, distribute, sublicense,
 * and/or sell copies of the Software, and to permit persons to whom the
 * Software is furnished to do so, subject to the following conditions:
 *
 * The above copyright notice and this permission notice shall be included
 * in all copies or substantial portions of the Software.
 *
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
 * OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL
 * PAWEL W. OLSZTA BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
 * IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
 * CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
 */

#ifdef __cplusplus
    extern "C" {
#endif

/*
 * Under windows, we have to differentiate between static and dynamic libraries
 */
#if defined(WIN32)
#    include <windows.h>
#    include <windowsx.h>
#    include <mmsystem.h>
#    define WINDOWS
#ifdef FREEGLUT_STATIC
#    define FGAPI
#    define FGAPIENTRY

#    pragma comment (lib, "freeglut_static.lib")    /* link with Win32 static freeglut lib */

#else

#        if defined(FREEGLUT_EXPORTS)
#                define FGAPI __declspec(dllexport)
/* #                define FGAPI */
#        else
#                define FGAPI __declspec(dllimport)
#   pragma comment (lib, "freeglut.lib")    /* link with Win32 freeglut lib */
#        endif
#        define FGAPIENTRY __stdcall

#endif

#pragma comment (lib, "winmm.lib")       /* link with Windows MultiMedia lib */
#pragma comment (lib, "user32.lib") /* link with Windows user lib */
#pragma comment (lib, "gdi32.lib") /* link with Windows GDI lib */
#pragma comment (lib, "opengl32.lib")    /* link with Microsoft OpenGL lib */
#pragma comment (lib, "glu32.lib")       /* link with OpenGL Utility lib */


#else
#        define FGAPI
#        define FGAPIENTRY
#endif

/*
 * The freeglut and GLUT API versions
 */
#define  FREEGLUT             1
#define  GLUT_API_VERSION     4
#define  FREEGLUT_VERSION_2_0 1

/*
 * Always include OpenGL and GLU headers
 */
#include <GL/gl.h>
#include <GL/glu.h>

/*
 * GLUT API macro definitions -- the special key codes:
 */
#define  GLUT_KEY_F1                        0x0001
#define  GLUT_KEY_F2                        0x0002
#define  GLUT_KEY_F3                        0x0003
#define  GLUT_KEY_F4                        0x0004
#define  GLUT_KEY_F5                        0x0005
#define  GLUT_KEY_F6                        0x0006
#define  GLUT_KEY_F7                        0x0007
#define  GLUT_KEY_F8                        0x0008
#define  GLUT_KEY_F9                        0x0009
#define  GLUT_KEY_F10                       0x000A
#define  GLUT_KEY_F11                       0x000B
#define  GLUT_KEY_F12                       0x000C
#define  GLUT_KEY_LEFT                      0x0064
#define  GLUT_KEY_UP                        0x0065
#define  GLUT_KEY_RIGHT                     0x0066
#define  GLUT_KEY_DOWN                      0x0067
#define  GLUT_KEY_PAGE_UP                   0x0068
#define  GLUT_KEY_PAGE_DOWN                 0x0069
#define  GLUT_KEY_HOME                      0x006A
#define  GLUT_KEY_END                       0x006B
#define  GLUT_KEY_INSERT                    0x006C

/*
 * GLUT API macro definitions -- mouse state definitions
 */
#define  GLUT_LEFT_BUTTON                   0x0000
#define  GLUT_MIDDLE_BUTTON                 0x0001
#define  GLUT_RIGHT_BUTTON                  0x0002
#define  GLUT_DOWN                          0x0000
#define  GLUT_UP                            0x0001
#define  GLUT_LEFT                          0x0000
#define  GLUT_ENTERED                       0x0001

/*
 * GLUT API macro definitions -- the display mode definitions
 */
#define  GLUT_RGB                           0x0000
#define  GLUT_RGBA                          0x0000
#define  GLUT_INDEX                         0x0001
#define  GLUT_SINGLE                        0x0000
#define  GLUT_DOUBLE                        0x0002
#define  GLUT_ACCUM                         0x0004
#define  GLUT_ALPHA                         0x0008
#define  GLUT_DEPTH                         0x0010
#define  GLUT_STENCIL                       0x0020
#define  GLUT_MULTISAMPLE                   0x0080
#define  GLUT_STEREO                        0x0100
#define  GLUT_LUMINANCE                     0x0200

/*
 * GLUT API macro definitions -- windows and menu related definitions
 */
#define  GLUT_MENU_NOT_IN_USE               0x0000
#define  GLUT_MENU_IN_USE                   0x0001
#define  GLUT_NOT_VISIBLE                   0x0000
#define  GLUT_VISIBLE                       0x0001
#define  GLUT_HIDDEN                        0x0000
#define  GLUT_FULLY_RETAINED                0x0001
#define  GLUT_PARTIALLY_RETAINED            0x0002
#define  GLUT_FULLY_COVERED                 0x0003

/*
 * GLUT API macro definitions -- fonts definitions
 *
 * Steve Baker suggested to make it binary compatible with GLUT:
 */
#if defined(WIN32)
#   define  GLUT_STROKE_ROMAN               ((void *)0x0000)
#   define  GLUT_STROKE_MONO_ROMAN          ((void *)0x0001)
#   define  GLUT_BITMAP_9_BY_15             ((void *)0x0002)
#   define  GLUT_BITMAP_8_BY_13             ((void *)0x0003)
#   define  GLUT_BITMAP_TIMES_ROMAN_10      ((void *)0x0004)
#   define  GLUT_BITMAP_TIMES_ROMAN_24      ((void *)0x0005)
#   define  GLUT_BITMAP_HELVETICA_10        ((void *)0x0006)
#   define  GLUT_BITMAP_HELVETICA_12        ((void *)0x0007)
#   define  GLUT_BITMAP_HELVETICA_18        ((void *)0x0008)
#else
    /*
     * I don't really know if it's a good idea... But here it goes:
     */
    extern void* glutStrokeRoman;
    extern void* glutStrokeMonoRoman;
    extern void* glutBitmap9By15;
    extern void* glutBitmap8By13;
    extern void* glutBitmapTimesRoman10;
    extern void* glutBitmapTimesRoman24;
    extern void* glutBitmapHelvetica10;
    extern void* glutBitmapHelvetica12;
    extern void* glutBitmapHelvetica18;

    /*
     * Those pointers will be used by following definitions:
     */
#   define  GLUT_STROKE_ROMAN               ((void *) &glutStrokeRoman)
#   define  GLUT_STROKE_MONO_ROMAN          ((void *) &glutStrokeMonoRoman)
#   define  GLUT_BITMAP_9_BY_15             ((void *) &glutBitmap9By15)
#   define  GLUT_BITMAP_8_BY_13             ((void *) &glutBitmap8By13)
#   define  GLUT_BITMAP_TIMES_ROMAN_10      ((void *) &glutBitmapTimesRoman10)
#   define  GLUT_BITMAP_TIMES_ROMAN_24      ((void *) &glutBitmapTimesRoman24)
#   define  GLUT_BITMAP_HELVETICA_10        ((void *) &glutBitmapHelvetica10)
#   define  GLUT_BITMAP_HELVETICA_12        ((void *) &glutBitmapHelvetica12)
#   define  GLUT_BITMAP_HELVETICA_18        ((void *) &glutBitmapHelvetica18)
#endif

/*
 * GLUT API macro definitions -- the glutGet parameters
 */
#define  GLUT_WINDOW_X                      0x0064
#define  GLUT_WINDOW_Y                      0x0065
#define  GLUT_WINDOW_WIDTH                  0x0066
#define  GLUT_WINDOW_HEIGHT                 0x0067
#define  GLUT_WINDOW_BUFFER_SIZE            0x0068
#define  GLUT_WINDOW_STENCIL_SIZE           0x0069
#define  GLUT_WINDOW_DEPTH_SIZE             0x006A
#define  GLUT_WINDOW_RED_SIZE               0x006B
#define  GLUT_WINDOW_GREEN_SIZE             0x006C
#define  GLUT_WINDOW_BLUE_SIZE              0x006D
#define  GLUT_WINDOW_ALPHA_SIZE             0x006E
#define  GLUT_WINDOW_ACCUM_RED_SIZE         0x006F
#define  GLUT_WINDOW_ACCUM_GREEN_SIZE       0x0070
#define  GLUT_WINDOW_ACCUM_BLUE_SIZE        0x0071
#define  GLUT_WINDOW_ACCUM_ALPHA_SIZE       0x0072
#define  GLUT_WINDOW_DOUBLEBUFFER           0x0073
#define  GLUT_WINDOW_RGBA                   0x0074
#define  GLUT_WINDOW_PARENT                 0x0075
#define  GLUT_WINDOW_NUM_CHILDREN           0x0076
#define  GLUT_WINDOW_COLORMAP_SIZE          0x0077
#define  GLUT_WINDOW_NUM_SAMPLES            0x0078
#define  GLUT_WINDOW_STEREO                 0x0079
#define  GLUT_WINDOW_CURSOR                 0x007A

#define  GLUT_SCREEN_WIDTH                  0x00C8
#define  GLUT_SCREEN_HEIGHT                 0x00C9
#define  GLUT_SCREEN_WIDTH_MM               0x00CA
#define  GLUT_SCREEN_HEIGHT_MM              0x00CB
#define  GLUT_MENU_NUM_ITEMS                0x012C
#define  GLUT_DISPLAY_MODE_POSSIBLE         0x0190
#define  GLUT_INIT_WINDOW_X                 0x01F4
#define  GLUT_INIT_WINDOW_Y                 0x01F5
#define  GLUT_INIT_WINDOW_WIDTH             0x01F6
#define  GLUT_INIT_WINDOW_HEIGHT            0x01F7
#define  GLUT_INIT_DISPLAY_MODE             0x01F8
#define  GLUT_ELAPSED_TIME                  0x02BC
#define  GLUT_WINDOW_FORMAT_ID              0x007B
#define  GLUT_INIT_STATE                    0x007C

/*
 * GLUT API macro definitions -- the glutDeviceGet parameters
 */
#define  GLUT_HAS_KEYBOARD                  0x0258
#define  GLUT_HAS_MOUSE                     0x0259
#define  GLUT_HAS_SPACEBALL                 0x025A
#define  GLUT_HAS_DIAL_AND_BUTTON_BOX       0x025B
#define  GLUT_HAS_TABLET                    0x025C
#define  GLUT_NUM_MOUSE_BUTTONS             0x025D
#define  GLUT_NUM_SPACEBALL_BUTTONS         0x025E
#define  GLUT_NUM_BUTTON_BOX_BUTTONS        0x025F
#define  GLUT_NUM_DIALS                     0x0260
#define  GLUT_NUM_TABLET_BUTTONS            0x0261
#define  GLUT_DEVICE_IGNORE_KEY_REPEAT      0x0262
#define  GLUT_DEVICE_KEY_REPEAT             0x0263
#define  GLUT_HAS_JOYSTICK                  0x0264
#define  GLUT_OWNS_JOYSTICK                 0x0265
#define  GLUT_JOYSTICK_BUTTONS              0x0266
#define  GLUT_JOYSTICK_AXES                 0x0267
#define  GLUT_JOYSTICK_POLL_RATE            0x0268

/*
 * GLUT API macro definitions -- the glutLayerGet parameters
 */
#define  GLUT_OVERLAY_POSSIBLE              0x0320
#define  GLUT_LAYER_IN_USE                  0x0321
#define  GLUT_HAS_OVERLAY                   0x0322
#define  GLUT_TRANSPARENT_INDEX             0x0323
#define  GLUT_NORMAL_DAMAGED                0x0324
#define  GLUT_OVERLAY_DAMAGED               0x0325

/*
 * GLUT API macro definitions -- the glutVideoResizeGet parameters
 */
#define  GLUT_VIDEO_RESIZE_POSSIBLE         0x0384
#define  GLUT_VIDEO_RESIZE_IN_USE           0x0385
#define  GLUT_VIDEO_RESIZE_X_DELTA          0x0386
#define  GLUT_VIDEO_RESIZE_Y_DELTA          0x0387
#define  GLUT_VIDEO_RESIZE_WIDTH_DELTA      0x0388
#define  GLUT_VIDEO_RESIZE_HEIGHT_DELTA     0x0389
#define  GLUT_VIDEO_RESIZE_X                0x038A
#define  GLUT_VIDEO_RESIZE_Y                0x038B
#define  GLUT_VIDEO_RESIZE_WIDTH            0x038C
#define  GLUT_VIDEO_RESIZE_HEIGHT           0x038D

/*
 * GLUT API macro definitions -- the glutUseLayer parameters
 */
#define  GLUT_NORMAL                        0x0000
#define  GLUT_OVERLAY                       0x0001

/*
 * GLUT API macro definitions -- the glutGetModifiers parameters
 */
#define  GLUT_ACTIVE_SHIFT                  0x0001
#define  GLUT_ACTIVE_CTRL                   0x0002
#define  GLUT_ACTIVE_ALT                    0x0004

/*
 * GLUT API macro definitions -- the glutSetCursor parameters
 */
#define  GLUT_CURSOR_RIGHT_ARROW            0x0000
#define  GLUT_CURSOR_LEFT_ARROW             0x0001
#define  GLUT_CURSOR_INFO                   0x0002
#define  GLUT_CURSOR_DESTROY                0x0003
#define  GLUT_CURSOR_HELP                   0x0004
#define  GLUT_CURSOR_CYCLE                  0x0005
#define  GLUT_CURSOR_SPRAY                  0x0006
#define  GLUT_CURSOR_WAIT                   0x0007
#define  GLUT_CURSOR_TEXT                   0x0008
#define  GLUT_CURSOR_CROSSHAIR              0x0009
#define  GLUT_CURSOR_UP_DOWN                0x000A
#define  GLUT_CURSOR_LEFT_RIGHT             0x000B
#define  GLUT_CURSOR_TOP_SIDE               0x000C
#define  GLUT_CURSOR_BOTTOM_SIDE            0x000D
#define  GLUT_CURSOR_LEFT_SIDE              0x000E
#define  GLUT_CURSOR_RIGHT_SIDE             0x000F
#define  GLUT_CURSOR_TOP_LEFT_CORNER        0x0010
#define  GLUT_CURSOR_TOP_RIGHT_CORNER       0x0011
#define  GLUT_CURSOR_BOTTOM_RIGHT_CORNER    0x0012
#define  GLUT_CURSOR_BOTTOM_LEFT_CORNER     0x0013
#define  GLUT_CURSOR_INHERIT                0x0064
#define  GLUT_CURSOR_NONE                   0x0065
#define  GLUT_CURSOR_FULL_CROSSHAIR         0x0066

/*
 * GLUT API macro definitions -- RGB color component specification definitions
 */
#define  GLUT_RED                           0x0000
#define  GLUT_GREEN                         0x0001
#define  GLUT_BLUE                          0x0002

/*
 * GLUT API macro definitions -- additional keyboard and joystick definitions
 */
#define  GLUT_KEY_REPEAT_OFF                0x0000
#define  GLUT_KEY_REPEAT_ON                 0x0001
#define  GLUT_KEY_REPEAT_DEFAULT            0x0002

#define  GLUT_JOYSTICK_BUTTON_A             0x0001
#define  GLUT_JOYSTICK_BUTTON_B             0x0002
#define  GLUT_JOYSTICK_BUTTON_C             0x0004
#define  GLUT_JOYSTICK_BUTTON_D             0x0008

/*
 * GLUT API macro definitions -- game mode definitions
 */
#define  GLUT_GAME_MODE_ACTIVE              0x0000
#define  GLUT_GAME_MODE_POSSIBLE            0x0001
#define  GLUT_GAME_MODE_WIDTH               0x0002
#define  GLUT_GAME_MODE_HEIGHT              0x0003
#define  GLUT_GAME_MODE_PIXEL_DEPTH         0x0004
#define  GLUT_GAME_MODE_REFRESH_RATE        0x0005
#define  GLUT_GAME_MODE_DISPLAY_CHANGED     0x0006

/*
 * Initialization functions, see fglut_init.c
 */
FGAPI void    FGAPIENTRY glutInit( int* pargc, char** argv );
FGAPI void    FGAPIENTRY glutInitWindowPosition( int x, int y );
FGAPI void    FGAPIENTRY glutInitWindowSize( int width, int height );
FGAPI void    FGAPIENTRY glutInitDisplayMode( unsigned int displayMode );
FGAPI void    FGAPIENTRY glutInitDisplayString( const char* displayMode );

/*
 * Process loop function, see freeglut_main.c
 */
FGAPI void    FGAPIENTRY glutMainLoop( void );

/*
 * Window management functions, see freeglut_window.c
 */
FGAPI int     FGAPIENTRY glutCreateWindow( const char* title );
FGAPI int     FGAPIENTRY glutCreateSubWindow( int window, int x, int y, int width, int height );
FGAPI void    FGAPIENTRY glutDestroyWindow( int window );
FGAPI void    FGAPIENTRY glutSetWindow( int window );
FGAPI int     FGAPIENTRY glutGetWindow( void );
FGAPI void    FGAPIENTRY glutSetWindowTitle( const char* title );
FGAPI void    FGAPIENTRY glutSetIconTitle( const char* title );
FGAPI void    FGAPIENTRY glutReshapeWindow( int width, int height );
FGAPI void    FGAPIENTRY glutPositionWindow( int x, int y );
FGAPI void    FGAPIENTRY glutShowWindow( void );
FGAPI void    FGAPIENTRY glutHideWindow( void );
FGAPI void    FGAPIENTRY glutIconifyWindow( void );
FGAPI void    FGAPIENTRY glutPushWindow( void );
FGAPI void    FGAPIENTRY glutPopWindow( void );
FGAPI void    FGAPIENTRY glutFullScreen( void );

/*
 * Display-connected functions, see freeglut_display.c
 */
FGAPI void    FGAPIENTRY glutPostWindowRedisplay( int window );
FGAPI void    FGAPIENTRY glutPostRedisplay( void );
FGAPI void    FGAPIENTRY glutSwapBuffers( void );

/*
 * Mouse cursor functions, see freeglut_cursor.c
 */
FGAPI void    FGAPIENTRY glutWarpPointer( int x, int y );
FGAPI void    FGAPIENTRY glutSetCursor( int cursor );

/*
 * Overlay stuff, see freeglut_overlay.c
 */
FGAPI void    FGAPIENTRY glutEstablishOverlay( void );
FGAPI void    FGAPIENTRY glutRemoveOverlay( void );
FGAPI void    FGAPIENTRY glutUseLayer( GLenum layer );
FGAPI void    FGAPIENTRY glutPostOverlayRedisplay( void );
FGAPI void    FGAPIENTRY glutPostWindowOverlayRedisplay( int window );
FGAPI void    FGAPIENTRY glutShowOverlay( void );
FGAPI void    FGAPIENTRY glutHideOverlay( void );

/*
 * Menu stuff, see freeglut_menu.c
 */
FGAPI int     FGAPIENTRY glutCreateMenu( void (* callback)( int menu ) );
FGAPI void    FGAPIENTRY glutDestroyMenu( int menu );
FGAPI int     FGAPIENTRY glutGetMenu( void );
FGAPI void    FGAPIENTRY glutSetMenu( int menu );
FGAPI void    FGAPIENTRY glutAddMenuEntry( const char* label, int value );
FGAPI void    FGAPIENTRY glutAddSubMenu( const char* label, int subMenu );
FGAPI void    FGAPIENTRY glutChangeToMenuEntry( int item, const char* label, int value );
FGAPI void    FGAPIENTRY glutChangeToSubMenu( int item, const char* label, int value );
FGAPI void    FGAPIENTRY glutRemoveMenuItem( int item );
FGAPI void    FGAPIENTRY glutAttachMenu( int button );
FGAPI void    FGAPIENTRY glutDetachMenu( int button );

/*
 * Global callback functions, see freeglut_callbacks.c
 */
FGAPI void    FGAPIENTRY glutTimerFunc( unsigned int time, void (* callback)( int ), int value );
FGAPI void    FGAPIENTRY glutIdleFunc( void (* callback)( void ) );

/*
 * Window-specific callback functions, see freeglut_callbacks.c
 */
FGAPI void    FGAPIENTRY glutKeyboardFunc( void (* callback)( unsigned char, int, int ) );
FGAPI void    FGAPIENTRY glutSpecialFunc( void (* callback)( int, int, int ) );
FGAPI void    FGAPIENTRY glutReshapeFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutVisibilityFunc( void (* callback)( int ) );
FGAPI void    FGAPIENTRY glutDisplayFunc( void (* callback)( void ) );
FGAPI void    FGAPIENTRY glutMouseFunc( void (* callback)( int, int, int, int ) );
FGAPI void    FGAPIENTRY glutMotionFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutPassiveMotionFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutEntryFunc( void (* callback)( int ) );

FGAPI void    FGAPIENTRY glutKeyboardUpFunc( void (* callback)( unsigned char, int, int ) );
FGAPI void    FGAPIENTRY glutSpecialUpFunc( void (* callback)( int, int, int ) );
FGAPI void    FGAPIENTRY glutJoystickFunc( void (* callback)( unsigned int, int, int, int ), int pollInterval );
FGAPI void    FGAPIENTRY glutMenuStateFunc( void (* callback)( int ) );
FGAPI void    FGAPIENTRY glutMenuStatusFunc( void (* callback)( int, int, int ) );
FGAPI void    FGAPIENTRY glutOverlayDisplayFunc( void (* callback)( void ) );
FGAPI void    FGAPIENTRY glutWindowStatusFunc( void (* callback)( int ) );

FGAPI void    FGAPIENTRY glutSpaceballMotionFunc( void (* callback)( int, int, int ) );
FGAPI void    FGAPIENTRY glutSpaceballRotateFunc( void (* callback)( int, int, int ) );
FGAPI void    FGAPIENTRY glutSpaceballButtonFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutButtonBoxFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutDialsFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutTabletMotionFunc( void (* callback)( int, int ) );
FGAPI void    FGAPIENTRY glutTabletButtonFunc( void (* callback)( int, int, int, int ) );

/*
 * State setting and retrieval functions, see freeglut_state.c
 */
FGAPI int     FGAPIENTRY glutGet( GLenum query );
FGAPI int     FGAPIENTRY glutDeviceGet( GLenum query );
FGAPI int     FGAPIENTRY glutGetModifiers( void );
FGAPI int     FGAPIENTRY glutLayerGet( GLenum query );

/*
 * Font stuff, see freeglut_font.c
 */
FGAPI void    FGAPIENTRY glutBitmapCharacter( void* font, int character );
FGAPI int     FGAPIENTRY glutBitmapWidth( void* font, int character );
FGAPI void    FGAPIENTRY glutStrokeCharacter( void* font, int character );
FGAPI int     FGAPIENTRY glutStrokeWidth( void* font, int character );
FGAPI int     FGAPIENTRY glutBitmapLength( void* font, const unsigned char* string );
FGAPI int     FGAPIENTRY glutStrokeLength( void* font, const unsigned char* string );

/*
 * Geometry functions, see freeglut_geometry.c
 */
FGAPI void    FGAPIENTRY glutWireCube( GLdouble size );
FGAPI void    FGAPIENTRY glutSolidCube( GLdouble size );
FGAPI void    FGAPIENTRY glutWireSphere( GLdouble radius, GLint slices, GLint stacks );
FGAPI void    FGAPIENTRY glutSolidSphere( GLdouble radius, GLint slices, GLint stacks );
FGAPI void    FGAPIENTRY glutWireCone( GLdouble base, GLdouble height, GLint slices, GLint stacks );
FGAPI void    FGAPIENTRY glutSolidCone( GLdouble base, GLdouble height, GLint slices, GLint stacks );

FGAPI void    FGAPIENTRY glutWireTorus( GLdouble innerRadius, GLdouble outerRadius, GLint sides, GLint rings );
FGAPI void    FGAPIENTRY glutSolidTorus( GLdouble innerRadius, GLdouble outerRadius, GLint sides, GLint rings );
FGAPI void    FGAPIENTRY glutWireDodecahedron( void );
FGAPI void    FGAPIENTRY glutSolidDodecahedron( void );
FGAPI void    FGAPIENTRY glutWireOctahedron( void );
FGAPI void    FGAPIENTRY glutSolidOctahedron( void );
FGAPI void    FGAPIENTRY glutWireTetrahedron( void );
FGAPI void    FGAPIENTRY glutSolidTetrahedron( void );
FGAPI void    FGAPIENTRY glutWireIcosahedron( void );
FGAPI void    FGAPIENTRY glutSolidIcosahedron( void );

/*
 * Teapot rendering functions, found in freeglut_teapot.c
 */
FGAPI void    FGAPIENTRY glutWireTeapot( GLdouble size );
FGAPI void    FGAPIENTRY glutSolidTeapot( GLdouble size );

/*
 * Game mode functions, see freeglut_gamemode.c
 */
FGAPI void    FGAPIENTRY glutGameModeString( const char* string );
FGAPI int     FGAPIENTRY glutEnterGameMode( void );
FGAPI void    FGAPIENTRY glutLeaveGameMode( void );
FGAPI int     FGAPIENTRY glutGameModeGet( GLenum query );

/*
 * Video resize functions, see freeglut_videoresize.c
 */
FGAPI int     FGAPIENTRY glutVideoResizeGet( GLenum query );
FGAPI void    FGAPIENTRY glutSetupVideoResizing( void );
FGAPI void    FGAPIENTRY glutStopVideoResizing( void );
FGAPI void    FGAPIENTRY glutVideoResize( int x, int y, int width, int height );
FGAPI void    FGAPIENTRY glutVideoPan( int x, int y, int width, int height );

/*
 * Colormap functions, see freeglut_misc.c
 */
FGAPI void    FGAPIENTRY glutSetColor( int color, GLfloat red, GLfloat green, GLfloat blue );
FGAPI GLfloat FGAPIENTRY glutGetColor( int color, int component );
FGAPI void    FGAPIENTRY glutCopyColormap( int window );

/*
 * Misc keyboard and joystick functions, see freeglut_misc.c
 */
FGAPI void    FGAPIENTRY glutIgnoreKeyRepeat( int ignore );
FGAPI void    FGAPIENTRY glutSetKeyRepeat( int repeatMode );  /* DEPRECATED 11/4/02 - Do not use */
FGAPI void    FGAPIENTRY glutForceJoystickFunc( void );

/*
 * Misc functions, see freeglut_misc.c
 */
FGAPI int     FGAPIENTRY glutExtensionSupported( const char* extension );
FGAPI void    FGAPIENTRY glutReportErrors( void );

#ifdef __cplusplus
    }
#endif

/*** END OF FILE ***/

#endif /* __FREEGLUT_STD_H__ */








nvparticles-public-016a08f98fd3/base/third/include/GL/glew.h

/*
** The OpenGL Extension Wrangler Library
** Copyright (C) 2002-2008, Milan Ikits <milan ikits[]ieee org>
** Copyright (C) 2002-2008, Marcelo E. Magallon <mmagallo[]debian org>
** Copyright (C) 2002, Lev Povalahev
** All rights reserved.
** 
** Redistribution and use in source and binary forms, with or without 
** modification, are permitted provided that the following conditions are met:
** 
** * Redistributions of source code must retain the above copyright notice, 
**   this list of conditions and the following disclaimer.
** * Redistributions in binary form must reproduce the above copyright notice, 
**   this list of conditions and the following disclaimer in the documentation 
**   and/or other materials provided with the distribution.
** * The name of the author may be used to endorse or promote products 
**   derived from this software without specific prior written permission.
**
** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" 
** AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE 
** IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
** ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE 
** LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR 
** CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF 
** SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
** INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
** CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
** ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF
** THE POSSIBILITY OF SUCH DAMAGE.
*/

/*
 * Mesa 3-D graphics library
 * Version:  7.0
 *
 * Copyright (C) 1999-2007  Brian Paul   All Rights Reserved.
 *
 * Permission is hereby granted, free of charge, to any person obtaining a
 * copy of this software and associated documentation files (the "Software"),
 * to deal in the Software without restriction, including without limitation
 * the rights to use, copy, modify, merge, publish, distribute, sublicense,
 * and/or sell copies of the Software, and to permit persons to whom the
 * Software is furnished to do so, subject to the following conditions:
 *
 * The above copyright notice and this permission notice shall be included
 * in all copies or substantial portions of the Software.
 *
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
 * OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL
 * BRIAN PAUL BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN
 * AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
 * CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
 */

/*
** Copyright (c) 2007 The Khronos Group Inc.
** 
** Permission is hereby granted, free of charge, to any person obtaining a
** copy of this software and/or associated documentation files (the
** "Materials"), to deal in the Materials without restriction, including
** without limitation the rights to use, copy, modify, merge, publish,
** distribute, sublicense, and/or sell copies of the Materials, and to
** permit persons to whom the Materials are furnished to do so, subject to
** the following conditions:
** 
** The above copyright notice and this permission notice shall be included
** in all copies or substantial portions of the Materials.
** 
** THE MATERIALS ARE PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
** EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
** MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
** IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
** CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
** TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
** MATERIALS OR THE USE OR OTHER DEALINGS IN THE MATERIALS.
*/

#ifndef __glew_h__
#define __glew_h__
#define __GLEW_H__

#if defined(__gl_h_) || defined(__GL_H__) || defined(__X_GL_H)
#error gl.h included before glew.h
#endif
#if defined(__glext_h_) || defined(__GLEXT_H_)
#error glext.h included before glew.h
#endif
#if defined(__gl_ATI_h_)
#error glATI.h included before glew.h
#endif

#define __gl_h_
#define __GL_H__
#define __X_GL_H
#define __glext_h_
#define __GLEXT_H_
#define __gl_ATI_h_

#if defined(_WIN32)

/*
 * GLEW does not include <windows.h> to avoid name space pollution.
 * GL needs GLAPI and GLAPIENTRY, GLU needs APIENTRY, CALLBACK, and wchar_t
 * defined properly.
 */
/* <windef.h> */
#ifndef APIENTRY
#define GLEW_APIENTRY_DEFINED
#  if defined(__MINGW32__) || defined(__CYGWIN__)
#    define APIENTRY __stdcall
#  elif (_MSC_VER >= 800) || defined(_STDCALL_SUPPORTED) || defined(__BORLANDC__)
#    define APIENTRY __stdcall
#  else
#    define APIENTRY
#  endif
#endif
#ifndef GLAPI
#  if defined(__MINGW32__) || defined(__CYGWIN__)
#    define GLAPI extern
#  endif
#endif
/* <winnt.h> */
#ifndef CALLBACK
#define GLEW_CALLBACK_DEFINED
#  if defined(__MINGW32__) || defined(__CYGWIN__)
#    define CALLBACK __attribute__ ((__stdcall__))
#  elif (defined(_M_MRX000) || defined(_M_IX86) || defined(_M_ALPHA) || defined(_M_PPC)) && !defined(MIDL_PASS)
#    define CALLBACK __stdcall
#  else
#    define CALLBACK
#  endif
#endif
/* <wingdi.h> and <winnt.h> */
#ifndef WINGDIAPI
#define GLEW_WINGDIAPI_DEFINED
#define WINGDIAPI __declspec(dllimport)
#endif
/* <ctype.h> */
#if (defined(_MSC_VER) || defined(__BORLANDC__)) && !defined(_WCHAR_T_DEFINED)
typedef unsigned short wchar_t;
#  define _WCHAR_T_DEFINED
#endif
/* <stddef.h> */
#if !defined(_W64)
#  if !defined(__midl) && (defined(_X86_) || defined(_M_IX86)) && defined(_MSC_VER) && _MSC_VER >= 1300
#    define _W64 __w64
#  else
#    define _W64
#  endif
#endif
#if !defined(_PTRDIFF_T_DEFINED) && !defined(_PTRDIFF_T_) && !defined(__MINGW64__)
#  ifdef _WIN64
typedef __int64 ptrdiff_t;
#  else
typedef _W64 int ptrdiff_t;
#  endif
#  define _PTRDIFF_T_DEFINED
#  define _PTRDIFF_T_
#endif

#ifndef GLAPI
#  if defined(__MINGW32__) || defined(__CYGWIN__)
#    define GLAPI extern
#  else
#    define GLAPI WINGDIAPI
#  endif
#endif

#ifndef GLAPIENTRY
#define GLAPIENTRY APIENTRY
#endif

/*
 * GLEW_STATIC is defined for static library.
 * GLEW_BUILD  is defined for building the DLL library.
 */

#ifdef GLEW_STATIC
#  define GLEWAPI extern
#else
#  ifdef GLEW_BUILD
#    define GLEWAPI extern __declspec(dllexport)
#  else
#    define GLEWAPI extern __declspec(dllimport)
#  endif
#endif

#else /* _UNIX */

/*
 * Needed for ptrdiff_t in turn needed by VBO.  This is defined by ISO
 * C.  On my system, this amounts to _3 lines_ of included code, all of
 * them pretty much harmless.  If you know of a way of detecting 32 vs
 * 64 _targets_ at compile time you are free to replace this with
 * something that's portable.  For now, _this_ is the portable solution.
 * (mem, 2004-01-04)
 */

#include <stddef.h>

/* SGI MIPSPro doesn't like stdint.h in C++ mode          */
/* ID: 3376260 Solaris 9 has inttypes.h, but not stdint.h */

#if (defined(__sgi) || defined(__sun)) && !defined(__GNUC__)
#include <inttypes.h>
#else
#include <stdint.h>
#endif

#define GLEW_APIENTRY_DEFINED
#define APIENTRY

/*
 * GLEW_STATIC is defined for static library.
 */

#ifdef GLEW_STATIC
#  define GLEWAPI extern
#else
#  if defined(__GNUC__) && __GNUC__>=4
#   define GLEWAPI extern __attribute__ ((visibility("default")))
#  elif defined(__SUNPRO_C) || defined(__SUNPRO_CC)
#   define GLEWAPI extern __global
#  else
#   define GLEWAPI extern
#  endif
#endif

/* <glu.h> */
#ifndef GLAPI
#define GLAPI extern
#endif
#ifndef GLAPIENTRY
#define GLAPIENTRY
#endif

#endif /* _WIN32 */

#ifdef __cplusplus
extern "C" {
#endif

/* ----------------------------- GL_VERSION_1_1 ---------------------------- */

#ifndef GL_VERSION_1_1
#define GL_VERSION_1_1 1

typedef unsigned int GLenum;
typedef unsigned int GLbitfield;
typedef unsigned int GLuint;
typedef int GLint;
typedef int GLsizei;
typedef unsigned char GLboolean;
typedef signed char GLbyte;
typedef short GLshort;
typedef unsigned char GLubyte;
typedef unsigned short GLushort;
typedef unsigned long GLulong;
typedef float GLfloat;
typedef float GLclampf;
typedef double GLdouble;
typedef double GLclampd;
typedef void GLvoid;
#if defined(_MSC_VER) && _MSC_VER < 1400
typedef __int64 GLint64EXT;
typedef unsigned __int64 GLuint64EXT;
#elif defined(_MSC_VER) || defined(__BORLANDC__)
typedef signed long long GLint64EXT;
typedef unsigned long long GLuint64EXT;
#else
#  if defined(__MINGW32__) || defined(__CYGWIN__)
#include <inttypes.h>
#  endif
typedef int64_t GLint64EXT;
typedef uint64_t GLuint64EXT;
#endif
typedef GLint64EXT  GLint64;
typedef GLuint64EXT GLuint64;
typedef struct __GLsync *GLsync;

typedef char GLchar;

#define GL_ZERO 0
#define GL_FALSE 0
#define GL_LOGIC_OP 0x0BF1
#define GL_NONE 0
#define GL_TEXTURE_COMPONENTS 0x1003
#define GL_NO_ERROR 0
#define GL_POINTS 0x0000
#define GL_CURRENT_BIT 0x00000001
#define GL_TRUE 1
#define GL_ONE 1
#define GL_CLIENT_PIXEL_STORE_BIT 0x00000001
#define GL_LINES 0x0001
#define GL_LINE_LOOP 0x0002
#define GL_POINT_BIT 0x00000002
#define GL_CLIENT_VERTEX_ARRAY_BIT 0x00000002
#define GL_LINE_STRIP 0x0003
#define GL_LINE_BIT 0x00000004
#define GL_TRIANGLES 0x0004
#define GL_TRIANGLE_STRIP 0x0005
#define GL_TRIANGLE_FAN 0x0006
#define GL_QUADS 0x0007
#define GL_QUAD_STRIP 0x0008
#define GL_POLYGON_BIT 0x00000008
#define GL_POLYGON 0x0009
#define GL_POLYGON_STIPPLE_BIT 0x00000010
#define GL_PIXEL_MODE_BIT 0x00000020
#define GL_LIGHTING_BIT 0x00000040
#define GL_FOG_BIT 0x00000080
#define GL_DEPTH_BUFFER_BIT 0x00000100
#define GL_ACCUM 0x0100
#define GL_LOAD 0x0101
#define GL_RETURN 0x0102
#define GL_MULT 0x0103
#define GL_ADD 0x0104
#define GL_NEVER 0x0200
#define GL_ACCUM_BUFFER_BIT 0x00000200
#define GL_LESS 0x0201
#define GL_EQUAL 0x0202
#define GL_LEQUAL 0x0203
#define GL_GREATER 0x0204
#define GL_NOTEQUAL 0x0205
#define GL_GEQUAL 0x0206
#define GL_ALWAYS 0x0207
#define GL_SRC_COLOR 0x0300
#define GL_ONE_MINUS_SRC_COLOR 0x0301
#define GL_SRC_ALPHA 0x0302
#define GL_ONE_MINUS_SRC_ALPHA 0x0303
#define GL_DST_ALPHA 0x0304
#define GL_ONE_MINUS_DST_ALPHA 0x0305
#define GL_DST_COLOR 0x0306
#define GL_ONE_MINUS_DST_COLOR 0x0307
#define GL_SRC_ALPHA_SATURATE 0x0308
#define GL_STENCIL_BUFFER_BIT 0x00000400
#define GL_FRONT_LEFT 0x0400
#define GL_FRONT_RIGHT 0x0401
#define GL_BACK_LEFT 0x0402
#define GL_BACK_RIGHT 0x0403
#define GL_FRONT 0x0404
#define GL_BACK 0x0405
#define GL_LEFT 0x0406
#define GL_RIGHT 0x0407
#define GL_FRONT_AND_BACK 0x0408
#define GL_AUX0 0x0409
#define GL_AUX1 0x040A
#define GL_AUX2 0x040B
#define GL_AUX3 0x040C
#define GL_INVALID_ENUM 0x0500
#define GL_INVALID_VALUE 0x0501
#define GL_INVALID_OPERATION 0x0502
#define GL_STACK_OVERFLOW 0x0503
#define GL_STACK_UNDERFLOW 0x0504
#define GL_OUT_OF_MEMORY 0x0505
#define GL_2D 0x0600
#define GL_3D 0x0601
#define GL_3D_COLOR 0x0602
#define GL_3D_COLOR_TEXTURE 0x0603
#define GL_4D_COLOR_TEXTURE 0x0604
#define GL_PASS_THROUGH_TOKEN 0x0700
#define GL_POINT_TOKEN 0x0701
#define GL_LINE_TOKEN 0x0702
#define GL_POLYGON_TOKEN 0x0703
#define GL_BITMAP_TOKEN 0x0704
#define GL_DRAW_PIXEL_TOKEN 0x0705
#define GL_COPY_PIXEL_TOKEN 0x0706
#define GL_LINE_RESET_TOKEN 0x0707
#define GL_EXP 0x0800
#define GL_VIEWPORT_BIT 0x00000800
#define GL_EXP2 0x0801
#define GL_CW 0x0900
#define GL_CCW 0x0901
#define GL_COEFF 0x0A00
#define GL_ORDER 0x0A01
#define GL_DOMAIN 0x0A02
#define GL_CURRENT_COLOR 0x0B00
#define GL_CURRENT_INDEX 0x0B01
#define GL_CURRENT_NORMAL 0x0B02
#define GL_CURRENT_TEXTURE_COORDS 0x0B03
#define GL_CURRENT_RASTER_COLOR 0x0B04
#define GL_CURRENT_RASTER_INDEX 0x0B05
#define GL_CURRENT_RASTER_TEXTURE_COORDS 0x0B06
#define GL_CURRENT_RASTER_POSITION 0x0B07
#define GL_CURRENT_RASTER_POSITION_VALID 0x0B08
#define GL_CURRENT_RASTER_DISTANCE 0x0B09
#define GL_POINT_SMOOTH 0x0B10
#define GL_POINT_SIZE 0x0B11
#define GL_POINT_SIZE_RANGE 0x0B12
#define GL_POINT_SIZE_GRANULARITY 0x0B13
#define GL_LINE_SMOOTH 0x0B20
#define GL_LINE_WIDTH 0x0B21
#define GL_LINE_WIDTH_RANGE 0x0B22
#define GL_LINE_WIDTH_GRANULARITY 0x0B23
#define GL_LINE_STIPPLE 0x0B24
#define GL_LINE_STIPPLE_PATTERN 0x0B25
#define GL_LINE_STIPPLE_REPEAT 0x0B26
#define GL_LIST_MODE 0x0B30
#define GL_MAX_LIST_NESTING 0x0B31
#define GL_LIST_BASE 0x0B32
#define GL_LIST_INDEX 0x0B33
#define GL_POLYGON_MODE 0x0B40
#define GL_POLYGON_SMOOTH 0x0B41
#define GL_POLYGON_STIPPLE 0x0B42
#define GL_EDGE_FLAG 0x0B43
#define GL_CULL_FACE 0x0B44
#define GL_CULL_FACE_MODE 0x0B45
#define GL_FRONT_FACE 0x0B46
#define GL_LIGHTING 0x0B50
#define GL_LIGHT_MODEL_LOCAL_VIEWER 0x0B51
#define GL_LIGHT_MODEL_TWO_SIDE 0x0B52
#define GL_LIGHT_MODEL_AMBIENT 0x0B53
#define GL_SHADE_MODEL 0x0B54
#define GL_COLOR_MATERIAL_FACE 0x0B55
#define GL_COLOR_MATERIAL_PARAMETER 0x0B56
#define GL_COLOR_MATERIAL 0x0B57
#define GL_FOG 0x0B60
#define GL_FOG_INDEX 0x0B61
#define GL_FOG_DENSITY 0x0B62
#define GL_FOG_START 0x0B63
#define GL_FOG_END 0x0B64
#define GL_FOG_MODE 0x0B65
#define GL_FOG_COLOR 0x0B66
#define GL_DEPTH_RANGE 0x0B70
#define GL_DEPTH_TEST 0x0B71
#define GL_DEPTH_WRITEMASK 0x0B72
#define GL_DEPTH_CLEAR_VALUE 0x0B73
#define GL_DEPTH_FUNC 0x0B74
#define GL_ACCUM_CLEAR_VALUE 0x0B80
#define GL_STENCIL_TEST 0x0B90
#define GL_STENCIL_CLEAR_VALUE 0x0B91
#define GL_STENCIL_FUNC 0x0B92
#define GL_STENCIL_VALUE_MASK 0x0B93
#define GL_STENCIL_FAIL 0x0B94
#define GL_STENCIL_PASS_DEPTH_FAIL 0x0B95
#define GL_STENCIL_PASS_DEPTH_PASS 0x0B96
#define GL_STENCIL_REF 0x0B97
#define GL_STENCIL_WRITEMASK 0x0B98
#define GL_MATRIX_MODE 0x0BA0
#define GL_NORMALIZE 0x0BA1
#define GL_VIEWPORT 0x0BA2
#define GL_MODELVIEW_STACK_DEPTH 0x0BA3
#define GL_PROJECTION_STACK_DEPTH 0x0BA4
#define GL_TEXTURE_STACK_DEPTH 0x0BA5
#define GL_MODELVIEW_MATRIX 0x0BA6
#define GL_PROJECTION_MATRIX 0x0BA7
#define GL_TEXTURE_MATRIX 0x0BA8
#define GL_ATTRIB_STACK_DEPTH 0x0BB0
#define GL_CLIENT_ATTRIB_STACK_DEPTH 0x0BB1
#define GL_ALPHA_TEST 0x0BC0
#define GL_ALPHA_TEST_FUNC 0x0BC1
#define GL_ALPHA_TEST_REF 0x0BC2
#define GL_DITHER 0x0BD0
#define GL_BLEND_DST 0x0BE0
#define GL_BLEND_SRC 0x0BE1
#define GL_BLEND 0x0BE2
#define GL_LOGIC_OP_MODE 0x0BF0
#define GL_INDEX_LOGIC_OP 0x0BF1
#define GL_COLOR_LOGIC_OP 0x0BF2
#define GL_AUX_BUFFERS 0x0C00
#define GL_DRAW_BUFFER 0x0C01
#define GL_READ_BUFFER 0x0C02
#define GL_SCISSOR_BOX 0x0C10
#define GL_SCISSOR_TEST 0x0C11
#define GL_INDEX_CLEAR_VALUE 0x0C20
#define GL_INDEX_WRITEMASK 0x0C21
#define GL_COLOR_CLEAR_VALUE 0x0C22
#define GL_COLOR_WRITEMASK 0x0C23
#define GL_INDEX_MODE 0x0C30
#define GL_RGBA_MODE 0x0C31
#define GL_DOUBLEBUFFER 0x0C32
#define GL_STEREO 0x0C33
#define GL_RENDER_MODE 0x0C40
#define GL_PERSPECTIVE_CORRECTION_HINT 0x0C50
#define GL_POINT_SMOOTH_HINT 0x0C51
#define GL_LINE_SMOOTH_HINT 0x0C52
#define GL_POLYGON_SMOOTH_HINT 0x0C53
#define GL_FOG_HINT 0x0C54
#define GL_TEXTURE_GEN_S 0x0C60
#define GL_TEXTURE_GEN_T 0x0C61
#define GL_TEXTURE_GEN_R 0x0C62
#define GL_TEXTURE_GEN_Q 0x0C63
#define GL_PIXEL_MAP_I_TO_I 0x0C70
#define GL_PIXEL_MAP_S_TO_S 0x0C71
#define GL_PIXEL_MAP_I_TO_R 0x0C72
#define GL_PIXEL_MAP_I_TO_G 0x0C73
#define GL_PIXEL_MAP_I_TO_B 0x0C74
#define GL_PIXEL_MAP_I_TO_A 0x0C75
#define GL_PIXEL_MAP_R_TO_R 0x0C76
#define GL_PIXEL_MAP_G_TO_G 0x0C77
#define GL_PIXEL_MAP_B_TO_B 0x0C78
#define GL_PIXEL_MAP_A_TO_A 0x0C79
#define GL_PIXEL_MAP_I_TO_I_SIZE 0x0CB0
#define GL_PIXEL_MAP_S_TO_S_SIZE 0x0CB1
#define GL_PIXEL_MAP_I_TO_R_SIZE 0x0CB2
#define GL_PIXEL_MAP_I_TO_G_SIZE 0x0CB3
#define GL_PIXEL_MAP_I_TO_B_SIZE 0x0CB4
#define GL_PIXEL_MAP_I_TO_A_SIZE 0x0CB5
#define GL_PIXEL_MAP_R_TO_R_SIZE 0x0CB6
#define GL_PIXEL_MAP_G_TO_G_SIZE 0x0CB7
#define GL_PIXEL_MAP_B_TO_B_SIZE 0x0CB8
#define GL_PIXEL_MAP_A_TO_A_SIZE 0x0CB9
#define GL_UNPACK_SWAP_BYTES 0x0CF0
#define GL_UNPACK_LSB_FIRST 0x0CF1
#define GL_UNPACK_ROW_LENGTH 0x0CF2
#define GL_UNPACK_SKIP_ROWS 0x0CF3
#define GL_UNPACK_SKIP_PIXELS 0x0CF4
#define GL_UNPACK_ALIGNMENT 0x0CF5
#define GL_PACK_SWAP_BYTES 0x0D00
#define GL_PACK_LSB_FIRST 0x0D01
#define GL_PACK_ROW_LENGTH 0x0D02
#define GL_PACK_SKIP_ROWS 0x0D03
#define GL_PACK_SKIP_PIXELS 0x0D04
#define GL_PACK_ALIGNMENT 0x0D05
#define GL_MAP_COLOR 0x0D10
#define GL_MAP_STENCIL 0x0D11
#define GL_INDEX_SHIFT 0x0D12
#define GL_INDEX_OFFSET 0x0D13
#define GL_RED_SCALE 0x0D14
#define GL_RED_BIAS 0x0D15
#define GL_ZOOM_X 0x0D16
#define GL_ZOOM_Y 0x0D17
#define GL_GREEN_SCALE 0x0D18
#define GL_GREEN_BIAS 0x0D19
#define GL_BLUE_SCALE 0x0D1A
#define GL_BLUE_BIAS 0x0D1B
#define GL_ALPHA_SCALE 0x0D1C
#define GL_ALPHA_BIAS 0x0D1D
#define GL_DEPTH_SCALE 0x0D1E
#define GL_DEPTH_BIAS 0x0D1F
#define GL_MAX_EVAL_ORDER 0x0D30
#define GL_MAX_LIGHTS 0x0D31
#define GL_MAX_CLIP_PLANES 0x0D32
#define GL_MAX_TEXTURE_SIZE 0x0D33
#define GL_MAX_PIXEL_MAP_TABLE 0x0D34
#define GL_MAX_ATTRIB_STACK_DEPTH 0x0D35
#define GL_MAX_MODELVIEW_STACK_DEPTH 0x0D36
#define GL_MAX_NAME_STACK_DEPTH 0x0D37
#define GL_MAX_PROJECTION_STACK_DEPTH 0x0D38
#define GL_MAX_TEXTURE_STACK_DEPTH 0x0D39
#define GL_MAX_VIEWPORT_DIMS 0x0D3A
#define GL_MAX_CLIENT_ATTRIB_STACK_DEPTH 0x0D3B
#define GL_SUBPIXEL_BITS 0x0D50
#define GL_INDEX_BITS 0x0D51
#define GL_RED_BITS 0x0D52
#define GL_GREEN_BITS 0x0D53
#define GL_BLUE_BITS 0x0D54
#define GL_ALPHA_BITS 0x0D55
#define GL_DEPTH_BITS 0x0D56
#define GL_STENCIL_BITS 0x0D57
#define GL_ACCUM_RED_BITS 0x0D58
#define GL_ACCUM_GREEN_BITS 0x0D59
#define GL_ACCUM_BLUE_BITS 0x0D5A
#define GL_ACCUM_ALPHA_BITS 0x0D5B
#define GL_NAME_STACK_DEPTH 0x0D70
#define GL_AUTO_NORMAL 0x0D80
#define GL_MAP1_COLOR_4 0x0D90
#define GL_MAP1_INDEX 0x0D91
#define GL_MAP1_NORMAL 0x0D92
#define GL_MAP1_TEXTURE_COORD_1 0x0D93
#define GL_MAP1_TEXTURE_COORD_2 0x0D94
#define GL_MAP1_TEXTURE_COORD_3 0x0D95
#define GL_MAP1_TEXTURE_COORD_4 0x0D96
#define GL_MAP1_VERTEX_3 0x0D97
#define GL_MAP1_VERTEX_4 0x0D98
#define GL_MAP2_COLOR_4 0x0DB0
#define GL_MAP2_INDEX 0x0DB1
#define GL_MAP2_NORMAL 0x0DB2
#define GL_MAP2_TEXTURE_COORD_1 0x0DB3
#define GL_MAP2_TEXTURE_COORD_2 0x0DB4
#define GL_MAP2_TEXTURE_COORD_3 0x0DB5
#define GL_MAP2_TEXTURE_COORD_4 0x0DB6
#define GL_MAP2_VERTEX_3 0x0DB7
#define GL_MAP2_VERTEX_4 0x0DB8
#define GL_MAP1_GRID_DOMAIN 0x0DD0
#define GL_MAP1_GRID_SEGMENTS 0x0DD1
#define GL_MAP2_GRID_DOMAIN 0x0DD2
#define GL_MAP2_GRID_SEGMENTS 0x0DD3
#define GL_TEXTURE_1D 0x0DE0
#define GL_TEXTURE_2D 0x0DE1
#define GL_FEEDBACK_BUFFER_POINTER 0x0DF0
#define GL_FEEDBACK_BUFFER_SIZE 0x0DF1
#define GL_FEEDBACK_BUFFER_TYPE 0x0DF2
#define GL_SELECTION_BUFFER_POINTER 0x0DF3
#define GL_SELECTION_BUFFER_SIZE 0x0DF4
#define GL_TEXTURE_WIDTH 0x1000
#define GL_TRANSFORM_BIT 0x00001000
#define GL_TEXTURE_HEIGHT 0x1001
#define GL_TEXTURE_INTERNAL_FORMAT 0x1003
#define GL_TEXTURE_BORDER_COLOR 0x1004
#define GL_TEXTURE_BORDER 0x1005
#define GL_DONT_CARE 0x1100
#define GL_FASTEST 0x1101
#define GL_NICEST 0x1102
#define GL_AMBIENT 0x1200
#define GL_DIFFUSE 0x1201
#define GL_SPECULAR 0x1202
#define GL_POSITION 0x1203
#define GL_SPOT_DIRECTION 0x1204
#define GL_SPOT_EXPONENT 0x1205
#define GL_SPOT_CUTOFF 0x1206
#define GL_CONSTANT_ATTENUATION 0x1207
#define GL_LINEAR_ATTENUATION 0x1208
#define GL_QUADRATIC_ATTENUATION 0x1209
#define GL_COMPILE 0x1300
#define GL_COMPILE_AND_EXECUTE 0x1301
#define GL_BYTE 0x1400
#define GL_UNSIGNED_BYTE 0x1401
#define GL_SHORT 0x1402
#define GL_UNSIGNED_SHORT 0x1403
#define GL_INT 0x1404
#define GL_UNSIGNED_INT 0x1405
#define GL_FLOAT 0x1406
#define GL_2_BYTES 0x1407
#define GL_3_BYTES 0x1408
#define GL_4_BYTES 0x1409
#define GL_DOUBLE 0x140A
#define GL_CLEAR 0x1500
#define GL_AND 0x1501
#define GL_AND_REVERSE 0x1502
#define GL_COPY 0x1503
#define GL_AND_INVERTED 0x1504
#define GL_NOOP 0x1505
#define GL_XOR 0x1506
#define GL_OR 0x1507
#define GL_NOR 0x1508
#define GL_EQUIV 0x1509
#define GL_INVERT 0x150A
#define GL_OR_REVERSE 0x150B
#define GL_COPY_INVERTED 0x150C
#define GL_OR_INVERTED 0x150D
#define GL_NAND 0x150E
#define GL_SET 0x150F
#define GL_EMISSION 0x1600
#define GL_SHININESS 0x1601
#define GL_AMBIENT_AND_DIFFUSE 0x1602
#define GL_COLOR_INDEXES 0x1603
#define GL_MODELVIEW 0x1700
#define GL_PROJECTION 0x1701
#define GL_TEXTURE 0x1702
#define GL_COLOR 0x1800
#define GL_DEPTH 0x1801
#define GL_STENCIL 0x1802
#define GL_COLOR_INDEX 0x1900
#define GL_STENCIL_INDEX 0x1901
#define GL_DEPTH_COMPONENT 0x1902
#define GL_RED 0x1903
#define GL_GREEN 0x1904
#define GL_BLUE 0x1905
#define GL_ALPHA 0x1906
#define GL_RGB 0x1907
#define GL_RGBA 0x1908
#define GL_LUMINANCE 0x1909
#define GL_LUMINANCE_ALPHA 0x190A
#define GL_BITMAP 0x1A00
#define GL_POINT 0x1B00
#define GL_LINE 0x1B01
#define GL_FILL 0x1B02
#define GL_RENDER 0x1C00
#define GL_FEEDBACK 0x1C01
#define GL_SELECT 0x1C02
#define GL_FLAT 0x1D00
#define GL_SMOOTH 0x1D01
#define GL_KEEP 0x1E00
#define GL_REPLACE 0x1E01
#define GL_INCR 0x1E02
#define GL_DECR 0x1E03
#define GL_VENDOR 0x1F00
#define GL_RENDERER 0x1F01
#define GL_VERSION 0x1F02
#define GL_EXTENSIONS 0x1F03
#define GL_S 0x2000
#define GL_ENABLE_BIT 0x00002000
#define GL_T 0x2001
#define GL_R 0x2002
#define GL_Q 0x2003
#define GL_MODULATE 0x2100
#define GL_DECAL 0x2101
#define GL_TEXTURE_ENV_MODE 0x2200
#define GL_TEXTURE_ENV_COLOR 0x2201
#define GL_TEXTURE_ENV 0x2300
#define GL_EYE_LINEAR 0x2400
#define GL_OBJECT_LINEAR 0x2401
#define GL_SPHERE_MAP 0x2402
#define GL_TEXTURE_GEN_MODE 0x2500
#define GL_OBJECT_PLANE 0x2501
#define GL_EYE_PLANE 0x2502
#define GL_NEAREST 0x2600
#define GL_LINEAR 0x2601
#define GL_NEAREST_MIPMAP_NEAREST 0x2700
#define GL_LINEAR_MIPMAP_NEAREST 0x2701
#define GL_NEAREST_MIPMAP_LINEAR 0x2702
#define GL_LINEAR_MIPMAP_LINEAR 0x2703
#define GL_TEXTURE_MAG_FILTER 0x2800
#define GL_TEXTURE_MIN_FILTER 0x2801
#define GL_TEXTURE_WRAP_S 0x2802
#define GL_TEXTURE_WRAP_T 0x2803
#define GL_CLAMP 0x2900
#define GL_REPEAT 0x2901
#define GL_POLYGON_OFFSET_UNITS 0x2A00
#define GL_POLYGON_OFFSET_POINT 0x2A01
#define GL_POLYGON_OFFSET_LINE 0x2A02
#define GL_R3_G3_B2 0x2A10
#define GL_V2F 0x2A20
#define GL_V3F 0x2A21
#define GL_C4UB_V2F 0x2A22
#define GL_C4UB_V3F 0x2A23
#define GL_C3F_V3F 0x2A24
#define GL_N3F_V3F 0x2A25
#define GL_C4F_N3F_V3F 0x2A26
#define GL_T2F_V3F 0x2A27
#define GL_T4F_V4F 0x2A28
#define GL_T2F_C4UB_V3F 0x2A29
#define GL_T2F_C3F_V3F 0x2A2A
#define GL_T2F_N3F_V3F 0x2A2B
#define GL_T2F_C4F_N3F_V3F 0x2A2C
#define GL_T4F_C4F_N3F_V4F 0x2A2D
#define GL_CLIP_PLANE0 0x3000
#define GL_CLIP_PLANE1 0x3001
#define GL_CLIP_PLANE2 0x3002
#define GL_CLIP_PLANE3 0x3003
#define GL_CLIP_PLANE4 0x3004
#define GL_CLIP_PLANE5 0x3005
#define GL_LIGHT0 0x4000
#define GL_COLOR_BUFFER_BIT 0x00004000
#define GL_LIGHT1 0x4001
#define GL_LIGHT2 0x4002
#define GL_LIGHT3 0x4003
#define GL_LIGHT4 0x4004
#define GL_LIGHT5 0x4005
#define GL_LIGHT6 0x4006
#define GL_LIGHT7 0x4007
#define GL_HINT_BIT 0x00008000
#define GL_POLYGON_OFFSET_FILL 0x8037
#define GL_POLYGON_OFFSET_FACTOR 0x8038
#define GL_ALPHA4 0x803B
#define GL_ALPHA8 0x803C
#define GL_ALPHA12 0x803D
#define GL_ALPHA16 0x803E
#define GL_LUMINANCE4 0x803F
#define GL_LUMINANCE8 0x8040
#define GL_LUMINANCE12 0x8041
#define GL_LUMINANCE16 0x8042
#define GL_LUMINANCE4_ALPHA4 0x8043
#define GL_LUMINANCE6_ALPHA2 0x8044
#define GL_LUMINANCE8_ALPHA8 0x8045
#define GL_LUMINANCE12_ALPHA4 0x8046
#define GL_LUMINANCE12_ALPHA12 0x8047
#define GL_LUMINANCE16_ALPHA16 0x8048
#define GL_INTENSITY 0x8049
#define GL_INTENSITY4 0x804A
#define GL_INTENSITY8 0x804B
#define GL_INTENSITY12 0x804C
#define GL_INTENSITY16 0x804D
#define GL_RGB4 0x804F
#define GL_RGB5 0x8050
#define GL_RGB8 0x8051
#define GL_RGB10 0x8052
#define GL_RGB12 0x8053
#define GL_RGB16 0x8054
#define GL_RGBA2 0x8055
#define GL_RGBA4 0x8056
#define GL_RGB5_A1 0x8057
#define GL_RGBA8 0x8058
#define GL_RGB10_A2 0x8059
#define GL_RGBA12 0x805A
#define GL_RGBA16 0x805B
#define GL_TEXTURE_RED_SIZE 0x805C
#define GL_TEXTURE_GREEN_SIZE 0x805D
#define GL_TEXTURE_BLUE_SIZE 0x805E
#define GL_TEXTURE_ALPHA_SIZE 0x805F
#define GL_TEXTURE_LUMINANCE_SIZE 0x8060
#define GL_TEXTURE_INTENSITY_SIZE 0x8061
#define GL_PROXY_TEXTURE_1D 0x8063
#define GL_PROXY_TEXTURE_2D 0x8064
#define GL_TEXTURE_PRIORITY 0x8066
#define GL_TEXTURE_RESIDENT 0x8067
#define GL_TEXTURE_BINDING_1D 0x8068
#define GL_TEXTURE_BINDING_2D 0x8069
#define GL_VERTEX_ARRAY 0x8074
#define GL_NORMAL_ARRAY 0x8075
#define GL_COLOR_ARRAY 0x8076
#define GL_INDEX_ARRAY 0x8077
#define GL_TEXTURE_COORD_ARRAY 0x8078
#define GL_EDGE_FLAG_ARRAY 0x8079
#define GL_VERTEX_ARRAY_SIZE 0x807A
#define GL_VERTEX_ARRAY_TYPE 0x807B
#define GL_VERTEX_ARRAY_STRIDE 0x807C
#define GL_NORMAL_ARRAY_TYPE 0x807E
#define GL_NORMAL_ARRAY_STRIDE 0x807F
#define GL_COLOR_ARRAY_SIZE 0x8081
#define GL_COLOR_ARRAY_TYPE 0x8082
#define GL_COLOR_ARRAY_STRIDE 0x8083
#define GL_INDEX_ARRAY_TYPE 0x8085
#define GL_INDEX_ARRAY_STRIDE 0x8086
#define GL_TEXTURE_COORD_ARRAY_SIZE 0x8088
#define GL_TEXTURE_COORD_ARRAY_TYPE 0x8089
#define GL_TEXTURE_COORD_ARRAY_STRIDE 0x808A
#define GL_EDGE_FLAG_ARRAY_STRIDE 0x808C
#define GL_VERTEX_ARRAY_POINTER 0x808E
#define GL_NORMAL_ARRAY_POINTER 0x808F
#define GL_COLOR_ARRAY_POINTER 0x8090
#define GL_INDEX_ARRAY_POINTER 0x8091
#define GL_TEXTURE_COORD_ARRAY_POINTER 0x8092
#define GL_EDGE_FLAG_ARRAY_POINTER 0x8093
#define GL_COLOR_INDEX1_EXT 0x80E2
#define GL_COLOR_INDEX2_EXT 0x80E3
#define GL_COLOR_INDEX4_EXT 0x80E4
#define GL_COLOR_INDEX8_EXT 0x80E5
#define GL_COLOR_INDEX12_EXT 0x80E6
#define GL_COLOR_INDEX16_EXT 0x80E7
#define GL_EVAL_BIT 0x00010000
#define GL_LIST_BIT 0x00020000
#define GL_TEXTURE_BIT 0x00040000
#define GL_SCISSOR_BIT 0x00080000
#define GL_ALL_ATTRIB_BITS 0x000fffff
#define GL_CLIENT_ALL_ATTRIB_BITS 0xffffffff

GLAPI void GLAPIENTRY glAccum (GLenum op, GLfloat value);
GLAPI void GLAPIENTRY glAlphaFunc (GLenum func, GLclampf ref);
GLAPI GLboolean GLAPIENTRY glAreTexturesResident (GLsizei n, const GLuint *textures, GLboolean *residences);
GLAPI void GLAPIENTRY glArrayElement (GLint i);
GLAPI void GLAPIENTRY glBegin (GLenum mode);
GLAPI void GLAPIENTRY glBindTexture (GLenum target, GLuint texture);
GLAPI void GLAPIENTRY glBitmap (GLsizei width, GLsizei height, GLfloat xorig, GLfloat yorig, GLfloat xmove, GLfloat ymove, const GLubyte *bitmap);
GLAPI void GLAPIENTRY glBlendFunc (GLenum sfactor, GLenum dfactor);
GLAPI void GLAPIENTRY glCallList (GLuint list);
GLAPI void GLAPIENTRY glCallLists (GLsizei n, GLenum type, const GLvoid *lists);
GLAPI void GLAPIENTRY glClear (GLbitfield mask);
GLAPI void GLAPIENTRY glClearAccum (GLfloat red, GLfloat green, GLfloat blue, GLfloat alpha);
GLAPI void GLAPIENTRY glClearColor (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);
GLAPI void GLAPIENTRY glClearDepth (GLclampd depth);
GLAPI void GLAPIENTRY glClearIndex (GLfloat c);
GLAPI void GLAPIENTRY glClearStencil (GLint s);
GLAPI void GLAPIENTRY glClipPlane (GLenum plane, const GLdouble *equation);
GLAPI void GLAPIENTRY glColor3b (GLbyte red, GLbyte green, GLbyte blue);
GLAPI void GLAPIENTRY glColor3bv (const GLbyte *v);
GLAPI void GLAPIENTRY glColor3d (GLdouble red, GLdouble green, GLdouble blue);
GLAPI void GLAPIENTRY glColor3dv (const GLdouble *v);
GLAPI void GLAPIENTRY glColor3f (GLfloat red, GLfloat green, GLfloat blue);
GLAPI void GLAPIENTRY glColor3fv (const GLfloat *v);
GLAPI void GLAPIENTRY glColor3i (GLint red, GLint green, GLint blue);
GLAPI void GLAPIENTRY glColor3iv (const GLint *v);
GLAPI void GLAPIENTRY glColor3s (GLshort red, GLshort green, GLshort blue);
GLAPI void GLAPIENTRY glColor3sv (const GLshort *v);
GLAPI void GLAPIENTRY glColor3ub (GLubyte red, GLubyte green, GLubyte blue);
GLAPI void GLAPIENTRY glColor3ubv (const GLubyte *v);
GLAPI void GLAPIENTRY glColor3ui (GLuint red, GLuint green, GLuint blue);
GLAPI void GLAPIENTRY glColor3uiv (const GLuint *v);
GLAPI void GLAPIENTRY glColor3us (GLushort red, GLushort green, GLushort blue);
GLAPI void GLAPIENTRY glColor3usv (const GLushort *v);
GLAPI void GLAPIENTRY glColor4b (GLbyte red, GLbyte green, GLbyte blue, GLbyte alpha);
GLAPI void GLAPIENTRY glColor4bv (const GLbyte *v);
GLAPI void GLAPIENTRY glColor4d (GLdouble red, GLdouble green, GLdouble blue, GLdouble alpha);
GLAPI void GLAPIENTRY glColor4dv (const GLdouble *v);
GLAPI void GLAPIENTRY glColor4f (GLfloat red, GLfloat green, GLfloat blue, GLfloat alpha);
GLAPI void GLAPIENTRY glColor4fv (const GLfloat *v);
GLAPI void GLAPIENTRY glColor4i (GLint red, GLint green, GLint blue, GLint alpha);
GLAPI void GLAPIENTRY glColor4iv (const GLint *v);
GLAPI void GLAPIENTRY glColor4s (GLshort red, GLshort green, GLshort blue, GLshort alpha);
GLAPI void GLAPIENTRY glColor4sv (const GLshort *v);
GLAPI void GLAPIENTRY glColor4ub (GLubyte red, GLubyte green, GLubyte blue, GLubyte alpha);
GLAPI void GLAPIENTRY glColor4ubv (const GLubyte *v);
GLAPI void GLAPIENTRY glColor4ui (GLuint red, GLuint green, GLuint blue, GLuint alpha);
GLAPI void GLAPIENTRY glColor4uiv (const GLuint *v);
GLAPI void GLAPIENTRY glColor4us (GLushort red, GLushort green, GLushort blue, GLushort alpha);
GLAPI void GLAPIENTRY glColor4usv (const GLushort *v);
GLAPI void GLAPIENTRY glColorMask (GLboolean red, GLboolean green, GLboolean blue, GLboolean alpha);
GLAPI void GLAPIENTRY glColorMaterial (GLenum face, GLenum mode);
GLAPI void GLAPIENTRY glColorPointer (GLint size, GLenum type, GLsizei stride, const GLvoid *pointer);
GLAPI void GLAPIENTRY glCopyPixels (GLint x, GLint y, GLsizei width, GLsizei height, GLenum type);
GLAPI void GLAPIENTRY glCopyTexImage1D (GLenum target, GLint level, GLenum internalFormat, GLint x, GLint y, GLsizei width, GLint border);
GLAPI void GLAPIENTRY glCopyTexImage2D (GLenum target, GLint level, GLenum internalFormat, GLint x, GLint y, GLsizei width, GLsizei height, GLint border);
GLAPI void GLAPIENTRY glCopyTexSubImage1D (GLenum target, GLint level, GLint xoffset, GLint x, GLint y, GLsizei width);
GLAPI void GLAPIENTRY glCopyTexSubImage2D (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint x, GLint y, GLsizei width, GLsizei height);
GLAPI void GLAPIENTRY glCullFace (GLenum mode);
GLAPI void GLAPIENTRY glDeleteLists (GLuint list, GLsizei range);
GLAPI void GLAPIENTRY glDeleteTextures (GLsizei n, const GLuint *textures);
GLAPI void GLAPIENTRY glDepthFunc (GLenum func);
GLAPI void GLAPIENTRY glDepthMask (GLboolean flag);
GLAPI void GLAPIENTRY glDepthRange (GLclampd zNear, GLclampd zFar);
GLAPI void GLAPIENTRY glDisable (GLenum cap);
GLAPI void GLAPIENTRY glDisableClientState (GLenum array);
GLAPI void GLAPIENTRY glDrawArrays (GLenum mode, GLint first, GLsizei count);
GLAPI void GLAPIENTRY glDrawBuffer (GLenum mode);
GLAPI void GLAPIENTRY glDrawElements (GLenum mode, GLsizei count, GLenum type, const GLvoid *indices);
GLAPI void GLAPIENTRY glDrawPixels (GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *pixels);
GLAPI void GLAPIENTRY glEdgeFlag (GLboolean flag);
GLAPI void GLAPIENTRY glEdgeFlagPointer (GLsizei stride, const GLvoid *pointer);
GLAPI void GLAPIENTRY glEdgeFlagv (const GLboolean *flag);
GLAPI void GLAPIENTRY glEnable (GLenum cap);
GLAPI void GLAPIENTRY glEnableClientState (GLenum array);
GLAPI void GLAPIENTRY glEnd (void);
GLAPI void GLAPIENTRY glEndList (void);
GLAPI void GLAPIENTRY glEvalCoord1d (GLdouble u);
GLAPI void GLAPIENTRY glEvalCoord1dv (const GLdouble *u);
GLAPI void GLAPIENTRY glEvalCoord1f (GLfloat u);
GLAPI void GLAPIENTRY glEvalCoord1fv (const GLfloat *u);
GLAPI void GLAPIENTRY glEvalCoord2d (GLdouble u, GLdouble v);
GLAPI void GLAPIENTRY glEvalCoord2dv (const GLdouble *u);
GLAPI void GLAPIENTRY glEvalCoord2f (GLfloat u, GLfloat v);
GLAPI void GLAPIENTRY glEvalCoord2fv (const GLfloat *u);
GLAPI void GLAPIENTRY glEvalMesh1 (GLenum mode, GLint i1, GLint i2);
GLAPI void GLAPIENTRY glEvalMesh2 (GLenum mode, GLint i1, GLint i2, GLint j1, GLint j2);
GLAPI void GLAPIENTRY glEvalPoint1 (GLint i);
GLAPI void GLAPIENTRY glEvalPoint2 (GLint i, GLint j);
GLAPI void GLAPIENTRY glFeedbackBuffer (GLsizei size, GLenum type, GLfloat *buffer);
GLAPI void GLAPIENTRY glFinish (void);
GLAPI void GLAPIENTRY glFlush (void);
GLAPI void GLAPIENTRY glFogf (GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glFogfv (GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glFogi (GLenum pname, GLint param);
GLAPI void GLAPIENTRY glFogiv (GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glFrontFace (GLenum mode);
GLAPI void GLAPIENTRY glFrustum (GLdouble left, GLdouble right, GLdouble bottom, GLdouble top, GLdouble zNear, GLdouble zFar);
GLAPI GLuint GLAPIENTRY glGenLists (GLsizei range);
GLAPI void GLAPIENTRY glGenTextures (GLsizei n, GLuint *textures);
GLAPI void GLAPIENTRY glGetBooleanv (GLenum pname, GLboolean *params);
GLAPI void GLAPIENTRY glGetClipPlane (GLenum plane, GLdouble *equation);
GLAPI void GLAPIENTRY glGetDoublev (GLenum pname, GLdouble *params);
GLAPI GLenum GLAPIENTRY glGetError (void);
GLAPI void GLAPIENTRY glGetFloatv (GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetIntegerv (GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glGetLightfv (GLenum light, GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetLightiv (GLenum light, GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glGetMapdv (GLenum target, GLenum query, GLdouble *v);
GLAPI void GLAPIENTRY glGetMapfv (GLenum target, GLenum query, GLfloat *v);
GLAPI void GLAPIENTRY glGetMapiv (GLenum target, GLenum query, GLint *v);
GLAPI void GLAPIENTRY glGetMaterialfv (GLenum face, GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetMaterialiv (GLenum face, GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glGetPixelMapfv (GLenum map, GLfloat *values);
GLAPI void GLAPIENTRY glGetPixelMapuiv (GLenum map, GLuint *values);
GLAPI void GLAPIENTRY glGetPixelMapusv (GLenum map, GLushort *values);
GLAPI void GLAPIENTRY glGetPointerv (GLenum pname, GLvoid* *params);
GLAPI void GLAPIENTRY glGetPolygonStipple (GLubyte *mask);
GLAPI const GLubyte * GLAPIENTRY glGetString (GLenum name);
GLAPI void GLAPIENTRY glGetTexEnvfv (GLenum target, GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetTexEnviv (GLenum target, GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glGetTexGendv (GLenum coord, GLenum pname, GLdouble *params);
GLAPI void GLAPIENTRY glGetTexGenfv (GLenum coord, GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetTexGeniv (GLenum coord, GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glGetTexImage (GLenum target, GLint level, GLenum format, GLenum type, GLvoid *pixels);
GLAPI void GLAPIENTRY glGetTexLevelParameterfv (GLenum target, GLint level, GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetTexLevelParameteriv (GLenum target, GLint level, GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glGetTexParameterfv (GLenum target, GLenum pname, GLfloat *params);
GLAPI void GLAPIENTRY glGetTexParameteriv (GLenum target, GLenum pname, GLint *params);
GLAPI void GLAPIENTRY glHint (GLenum target, GLenum mode);
GLAPI void GLAPIENTRY glIndexMask (GLuint mask);
GLAPI void GLAPIENTRY glIndexPointer (GLenum type, GLsizei stride, const GLvoid *pointer);
GLAPI void GLAPIENTRY glIndexd (GLdouble c);
GLAPI void GLAPIENTRY glIndexdv (const GLdouble *c);
GLAPI void GLAPIENTRY glIndexf (GLfloat c);
GLAPI void GLAPIENTRY glIndexfv (const GLfloat *c);
GLAPI void GLAPIENTRY glIndexi (GLint c);
GLAPI void GLAPIENTRY glIndexiv (const GLint *c);
GLAPI void GLAPIENTRY glIndexs (GLshort c);
GLAPI void GLAPIENTRY glIndexsv (const GLshort *c);
GLAPI void GLAPIENTRY glIndexub (GLubyte c);
GLAPI void GLAPIENTRY glIndexubv (const GLubyte *c);
GLAPI void GLAPIENTRY glInitNames (void);
GLAPI void GLAPIENTRY glInterleavedArrays (GLenum format, GLsizei stride, const GLvoid *pointer);
GLAPI GLboolean GLAPIENTRY glIsEnabled (GLenum cap);
GLAPI GLboolean GLAPIENTRY glIsList (GLuint list);
GLAPI GLboolean GLAPIENTRY glIsTexture (GLuint texture);
GLAPI void GLAPIENTRY glLightModelf (GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glLightModelfv (GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glLightModeli (GLenum pname, GLint param);
GLAPI void GLAPIENTRY glLightModeliv (GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glLightf (GLenum light, GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glLightfv (GLenum light, GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glLighti (GLenum light, GLenum pname, GLint param);
GLAPI void GLAPIENTRY glLightiv (GLenum light, GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glLineStipple (GLint factor, GLushort pattern);
GLAPI void GLAPIENTRY glLineWidth (GLfloat width);
GLAPI void GLAPIENTRY glListBase (GLuint base);
GLAPI void GLAPIENTRY glLoadIdentity (void);
GLAPI void GLAPIENTRY glLoadMatrixd (const GLdouble *m);
GLAPI void GLAPIENTRY glLoadMatrixf (const GLfloat *m);
GLAPI void GLAPIENTRY glLoadName (GLuint name);
GLAPI void GLAPIENTRY glLogicOp (GLenum opcode);
GLAPI void GLAPIENTRY glMap1d (GLenum target, GLdouble u1, GLdouble u2, GLint stride, GLint order, const GLdouble *points);
GLAPI void GLAPIENTRY glMap1f (GLenum target, GLfloat u1, GLfloat u2, GLint stride, GLint order, const GLfloat *points);
GLAPI void GLAPIENTRY glMap2d (GLenum target, GLdouble u1, GLdouble u2, GLint ustride, GLint uorder, GLdouble v1, GLdouble v2, GLint vstride, GLint vorder, const GLdouble *points);
GLAPI void GLAPIENTRY glMap2f (GLenum target, GLfloat u1, GLfloat u2, GLint ustride, GLint uorder, GLfloat v1, GLfloat v2, GLint vstride, GLint vorder, const GLfloat *points);
GLAPI void GLAPIENTRY glMapGrid1d (GLint un, GLdouble u1, GLdouble u2);
GLAPI void GLAPIENTRY glMapGrid1f (GLint un, GLfloat u1, GLfloat u2);
GLAPI void GLAPIENTRY glMapGrid2d (GLint un, GLdouble u1, GLdouble u2, GLint vn, GLdouble v1, GLdouble v2);
GLAPI void GLAPIENTRY glMapGrid2f (GLint un, GLfloat u1, GLfloat u2, GLint vn, GLfloat v1, GLfloat v2);
GLAPI void GLAPIENTRY glMaterialf (GLenum face, GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glMaterialfv (GLenum face, GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glMateriali (GLenum face, GLenum pname, GLint param);
GLAPI void GLAPIENTRY glMaterialiv (GLenum face, GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glMatrixMode (GLenum mode);
GLAPI void GLAPIENTRY glMultMatrixd (const GLdouble *m);
GLAPI void GLAPIENTRY glMultMatrixf (const GLfloat *m);
GLAPI void GLAPIENTRY glNewList (GLuint list, GLenum mode);
GLAPI void GLAPIENTRY glNormal3b (GLbyte nx, GLbyte ny, GLbyte nz);
GLAPI void GLAPIENTRY glNormal3bv (const GLbyte *v);
GLAPI void GLAPIENTRY glNormal3d (GLdouble nx, GLdouble ny, GLdouble nz);
GLAPI void GLAPIENTRY glNormal3dv (const GLdouble *v);
GLAPI void GLAPIENTRY glNormal3f (GLfloat nx, GLfloat ny, GLfloat nz);
GLAPI void GLAPIENTRY glNormal3fv (const GLfloat *v);
GLAPI void GLAPIENTRY glNormal3i (GLint nx, GLint ny, GLint nz);
GLAPI void GLAPIENTRY glNormal3iv (const GLint *v);
GLAPI void GLAPIENTRY glNormal3s (GLshort nx, GLshort ny, GLshort nz);
GLAPI void GLAPIENTRY glNormal3sv (const GLshort *v);
GLAPI void GLAPIENTRY glNormalPointer (GLenum type, GLsizei stride, const GLvoid *pointer);
GLAPI void GLAPIENTRY glOrtho (GLdouble left, GLdouble right, GLdouble bottom, GLdouble top, GLdouble zNear, GLdouble zFar);
GLAPI void GLAPIENTRY glPassThrough (GLfloat token);
GLAPI void GLAPIENTRY glPixelMapfv (GLenum map, GLsizei mapsize, const GLfloat *values);
GLAPI void GLAPIENTRY glPixelMapuiv (GLenum map, GLsizei mapsize, const GLuint *values);
GLAPI void GLAPIENTRY glPixelMapusv (GLenum map, GLsizei mapsize, const GLushort *values);
GLAPI void GLAPIENTRY glPixelStoref (GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glPixelStorei (GLenum pname, GLint param);
GLAPI void GLAPIENTRY glPixelTransferf (GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glPixelTransferi (GLenum pname, GLint param);
GLAPI void GLAPIENTRY glPixelZoom (GLfloat xfactor, GLfloat yfactor);
GLAPI void GLAPIENTRY glPointSize (GLfloat size);
GLAPI void GLAPIENTRY glPolygonMode (GLenum face, GLenum mode);
GLAPI void GLAPIENTRY glPolygonOffset (GLfloat factor, GLfloat units);
GLAPI void GLAPIENTRY glPolygonStipple (const GLubyte *mask);
GLAPI void GLAPIENTRY glPopAttrib (void);
GLAPI void GLAPIENTRY glPopClientAttrib (void);
GLAPI void GLAPIENTRY glPopMatrix (void);
GLAPI void GLAPIENTRY glPopName (void);
GLAPI void GLAPIENTRY glPrioritizeTextures (GLsizei n, const GLuint *textures, const GLclampf *priorities);
GLAPI void GLAPIENTRY glPushAttrib (GLbitfield mask);
GLAPI void GLAPIENTRY glPushClientAttrib (GLbitfield mask);
GLAPI void GLAPIENTRY glPushMatrix (void);
GLAPI void GLAPIENTRY glPushName (GLuint name);
GLAPI void GLAPIENTRY glRasterPos2d (GLdouble x, GLdouble y);
GLAPI void GLAPIENTRY glRasterPos2dv (const GLdouble *v);
GLAPI void GLAPIENTRY glRasterPos2f (GLfloat x, GLfloat y);
GLAPI void GLAPIENTRY glRasterPos2fv (const GLfloat *v);
GLAPI void GLAPIENTRY glRasterPos2i (GLint x, GLint y);
GLAPI void GLAPIENTRY glRasterPos2iv (const GLint *v);
GLAPI void GLAPIENTRY glRasterPos2s (GLshort x, GLshort y);
GLAPI void GLAPIENTRY glRasterPos2sv (const GLshort *v);
GLAPI void GLAPIENTRY glRasterPos3d (GLdouble x, GLdouble y, GLdouble z);
GLAPI void GLAPIENTRY glRasterPos3dv (const GLdouble *v);
GLAPI void GLAPIENTRY glRasterPos3f (GLfloat x, GLfloat y, GLfloat z);
GLAPI void GLAPIENTRY glRasterPos3fv (const GLfloat *v);
GLAPI void GLAPIENTRY glRasterPos3i (GLint x, GLint y, GLint z);
GLAPI void GLAPIENTRY glRasterPos3iv (const GLint *v);
GLAPI void GLAPIENTRY glRasterPos3s (GLshort x, GLshort y, GLshort z);
GLAPI void GLAPIENTRY glRasterPos3sv (const GLshort *v);
GLAPI void GLAPIENTRY glRasterPos4d (GLdouble x, GLdouble y, GLdouble z, GLdouble w);
GLAPI void GLAPIENTRY glRasterPos4dv (const GLdouble *v);
GLAPI void GLAPIENTRY glRasterPos4f (GLfloat x, GLfloat y, GLfloat z, GLfloat w);
GLAPI void GLAPIENTRY glRasterPos4fv (const GLfloat *v);
GLAPI void GLAPIENTRY glRasterPos4i (GLint x, GLint y, GLint z, GLint w);
GLAPI void GLAPIENTRY glRasterPos4iv (const GLint *v);
GLAPI void GLAPIENTRY glRasterPos4s (GLshort x, GLshort y, GLshort z, GLshort w);
GLAPI void GLAPIENTRY glRasterPos4sv (const GLshort *v);
GLAPI void GLAPIENTRY glReadBuffer (GLenum mode);
GLAPI void GLAPIENTRY glReadPixels (GLint x, GLint y, GLsizei width, GLsizei height, GLenum format, GLenum type, GLvoid *pixels);
GLAPI void GLAPIENTRY glRectd (GLdouble x1, GLdouble y1, GLdouble x2, GLdouble y2);
GLAPI void GLAPIENTRY glRectdv (const GLdouble *v1, const GLdouble *v2);
GLAPI void GLAPIENTRY glRectf (GLfloat x1, GLfloat y1, GLfloat x2, GLfloat y2);
GLAPI void GLAPIENTRY glRectfv (const GLfloat *v1, const GLfloat *v2);
GLAPI void GLAPIENTRY glRecti (GLint x1, GLint y1, GLint x2, GLint y2);
GLAPI void GLAPIENTRY glRectiv (const GLint *v1, const GLint *v2);
GLAPI void GLAPIENTRY glRects (GLshort x1, GLshort y1, GLshort x2, GLshort y2);
GLAPI void GLAPIENTRY glRectsv (const GLshort *v1, const GLshort *v2);
GLAPI GLint GLAPIENTRY glRenderMode (GLenum mode);
GLAPI void GLAPIENTRY glRotated (GLdouble angle, GLdouble x, GLdouble y, GLdouble z);
GLAPI void GLAPIENTRY glRotatef (GLfloat angle, GLfloat x, GLfloat y, GLfloat z);
GLAPI void GLAPIENTRY glScaled (GLdouble x, GLdouble y, GLdouble z);
GLAPI void GLAPIENTRY glScalef (GLfloat x, GLfloat y, GLfloat z);
GLAPI void GLAPIENTRY glScissor (GLint x, GLint y, GLsizei width, GLsizei height);
GLAPI void GLAPIENTRY glSelectBuffer (GLsizei size, GLuint *buffer);
GLAPI void GLAPIENTRY glShadeModel (GLenum mode);
GLAPI void GLAPIENTRY glStencilFunc (GLenum func, GLint ref, GLuint mask);
GLAPI void GLAPIENTRY glStencilMask (GLuint mask);
GLAPI void GLAPIENTRY glStencilOp (GLenum fail, GLenum zfail, GLenum zpass);
GLAPI void GLAPIENTRY glTexCoord1d (GLdouble s);
GLAPI void GLAPIENTRY glTexCoord1dv (const GLdouble *v);
GLAPI void GLAPIENTRY glTexCoord1f (GLfloat s);
GLAPI void GLAPIENTRY glTexCoord1fv (const GLfloat *v);
GLAPI void GLAPIENTRY glTexCoord1i (GLint s);
GLAPI void GLAPIENTRY glTexCoord1iv (const GLint *v);
GLAPI void GLAPIENTRY glTexCoord1s (GLshort s);
GLAPI void GLAPIENTRY glTexCoord1sv (const GLshort *v);
GLAPI void GLAPIENTRY glTexCoord2d (GLdouble s, GLdouble t);
GLAPI void GLAPIENTRY glTexCoord2dv (const GLdouble *v);
GLAPI void GLAPIENTRY glTexCoord2f (GLfloat s, GLfloat t);
GLAPI void GLAPIENTRY glTexCoord2fv (const GLfloat *v);
GLAPI void GLAPIENTRY glTexCoord2i (GLint s, GLint t);
GLAPI void GLAPIENTRY glTexCoord2iv (const GLint *v);
GLAPI void GLAPIENTRY glTexCoord2s (GLshort s, GLshort t);
GLAPI void GLAPIENTRY glTexCoord2sv (const GLshort *v);
GLAPI void GLAPIENTRY glTexCoord3d (GLdouble s, GLdouble t, GLdouble r);
GLAPI void GLAPIENTRY glTexCoord3dv (const GLdouble *v);
GLAPI void GLAPIENTRY glTexCoord3f (GLfloat s, GLfloat t, GLfloat r);
GLAPI void GLAPIENTRY glTexCoord3fv (const GLfloat *v);
GLAPI void GLAPIENTRY glTexCoord3i (GLint s, GLint t, GLint r);
GLAPI void GLAPIENTRY glTexCoord3iv (const GLint *v);
GLAPI void GLAPIENTRY glTexCoord3s (GLshort s, GLshort t, GLshort r);
GLAPI void GLAPIENTRY glTexCoord3sv (const GLshort *v);
GLAPI void GLAPIENTRY glTexCoord4d (GLdouble s, GLdouble t, GLdouble r, GLdouble q);
GLAPI void GLAPIENTRY glTexCoord4dv (const GLdouble *v);
GLAPI void GLAPIENTRY glTexCoord4f (GLfloat s, GLfloat t, GLfloat r, GLfloat q);
GLAPI void GLAPIENTRY glTexCoord4fv (const GLfloat *v);
GLAPI void GLAPIENTRY glTexCoord4i (GLint s, GLint t, GLint r, GLint q);
GLAPI void GLAPIENTRY glTexCoord4iv (const GLint *v);
GLAPI void GLAPIENTRY glTexCoord4s (GLshort s, GLshort t, GLshort r, GLshort q);
GLAPI void GLAPIENTRY glTexCoord4sv (const GLshort *v);
GLAPI void GLAPIENTRY glTexCoordPointer (GLint size, GLenum type, GLsizei stride, const GLvoid *pointer);
GLAPI void GLAPIENTRY glTexEnvf (GLenum target, GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glTexEnvfv (GLenum target, GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glTexEnvi (GLenum target, GLenum pname, GLint param);
GLAPI void GLAPIENTRY glTexEnviv (GLenum target, GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glTexGend (GLenum coord, GLenum pname, GLdouble param);
GLAPI void GLAPIENTRY glTexGendv (GLenum coord, GLenum pname, const GLdouble *params);
GLAPI void GLAPIENTRY glTexGenf (GLenum coord, GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glTexGenfv (GLenum coord, GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glTexGeni (GLenum coord, GLenum pname, GLint param);
GLAPI void GLAPIENTRY glTexGeniv (GLenum coord, GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glTexImage1D (GLenum target, GLint level, GLint internalformat, GLsizei width, GLint border, GLenum format, GLenum type, const GLvoid *pixels);
GLAPI void GLAPIENTRY glTexImage2D (GLenum target, GLint level, GLint internalformat, GLsizei width, GLsizei height, GLint border, GLenum format, GLenum type, const GLvoid *pixels);
GLAPI void GLAPIENTRY glTexParameterf (GLenum target, GLenum pname, GLfloat param);
GLAPI void GLAPIENTRY glTexParameterfv (GLenum target, GLenum pname, const GLfloat *params);
GLAPI void GLAPIENTRY glTexParameteri (GLenum target, GLenum pname, GLint param);
GLAPI void GLAPIENTRY glTexParameteriv (GLenum target, GLenum pname, const GLint *params);
GLAPI void GLAPIENTRY glTexSubImage1D (GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLenum type, const GLvoid *pixels);
GLAPI void GLAPIENTRY glTexSubImage2D (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *pixels);
GLAPI void GLAPIENTRY glTranslated (GLdouble x, GLdouble y, GLdouble z);
GLAPI void GLAPIENTRY glTranslatef (GLfloat x, GLfloat y, GLfloat z);
GLAPI void GLAPIENTRY glVertex2d (GLdouble x, GLdouble y);
GLAPI void GLAPIENTRY glVertex2dv (const GLdouble *v);
GLAPI void GLAPIENTRY glVertex2f (GLfloat x, GLfloat y);
GLAPI void GLAPIENTRY glVertex2fv (const GLfloat *v);
GLAPI void GLAPIENTRY glVertex2i (GLint x, GLint y);
GLAPI void GLAPIENTRY glVertex2iv (const GLint *v);
GLAPI void GLAPIENTRY glVertex2s (GLshort x, GLshort y);
GLAPI void GLAPIENTRY glVertex2sv (const GLshort *v);
GLAPI void GLAPIENTRY glVertex3d (GLdouble x, GLdouble y, GLdouble z);
GLAPI void GLAPIENTRY glVertex3dv (const GLdouble *v);
GLAPI void GLAPIENTRY glVertex3f (GLfloat x, GLfloat y, GLfloat z);
GLAPI void GLAPIENTRY glVertex3fv (const GLfloat *v);
GLAPI void GLAPIENTRY glVertex3i (GLint x, GLint y, GLint z);
GLAPI void GLAPIENTRY glVertex3iv (const GLint *v);
GLAPI void GLAPIENTRY glVertex3s (GLshort x, GLshort y, GLshort z);
GLAPI void GLAPIENTRY glVertex3sv (const GLshort *v);
GLAPI void GLAPIENTRY glVertex4d (GLdouble x, GLdouble y, GLdouble z, GLdouble w);
GLAPI void GLAPIENTRY glVertex4dv (const GLdouble *v);
GLAPI void GLAPIENTRY glVertex4f (GLfloat x, GLfloat y, GLfloat z, GLfloat w);
GLAPI void GLAPIENTRY glVertex4fv (const GLfloat *v);
GLAPI void GLAPIENTRY glVertex4i (GLint x, GLint y, GLint z, GLint w);
GLAPI void GLAPIENTRY glVertex4iv (const GLint *v);
GLAPI void GLAPIENTRY glVertex4s (GLshort x, GLshort y, GLshort z, GLshort w);
GLAPI void GLAPIENTRY glVertex4sv (const GLshort *v);
GLAPI void GLAPIENTRY glVertexPointer (GLint size, GLenum type, GLsizei stride, const GLvoid *pointer);
GLAPI void GLAPIENTRY glViewport (GLint x, GLint y, GLsizei width, GLsizei height);

#define GLEW_VERSION_1_1 GLEW_GET_VAR(__GLEW_VERSION_1_1)

#endif /* GL_VERSION_1_1 */

/* ---------------------------------- GLU ---------------------------------- */

#ifndef GLEW_NO_GLU
/* this is where we can safely include GLU */
#  if defined(__APPLE__) && defined(__MACH__)
#    include <OpenGL/glu.h>
#  else
#    include <GL/glu.h>
#  endif
#endif

/* ----------------------------- GL_VERSION_1_2 ---------------------------- */

#ifndef GL_VERSION_1_2
#define GL_VERSION_1_2 1

#define GL_SMOOTH_POINT_SIZE_RANGE 0x0B12
#define GL_SMOOTH_POINT_SIZE_GRANULARITY 0x0B13
#define GL_SMOOTH_LINE_WIDTH_RANGE 0x0B22
#define GL_SMOOTH_LINE_WIDTH_GRANULARITY 0x0B23
#define GL_UNSIGNED_BYTE_3_3_2 0x8032
#define GL_UNSIGNED_SHORT_4_4_4_4 0x8033
#define GL_UNSIGNED_SHORT_5_5_5_1 0x8034
#define GL_UNSIGNED_INT_8_8_8_8 0x8035
#define GL_UNSIGNED_INT_10_10_10_2 0x8036
#define GL_RESCALE_NORMAL 0x803A
#define GL_TEXTURE_BINDING_3D 0x806A
#define GL_PACK_SKIP_IMAGES 0x806B
#define GL_PACK_IMAGE_HEIGHT 0x806C
#define GL_UNPACK_SKIP_IMAGES 0x806D
#define GL_UNPACK_IMAGE_HEIGHT 0x806E
#define GL_TEXTURE_3D 0x806F
#define GL_PROXY_TEXTURE_3D 0x8070
#define GL_TEXTURE_DEPTH 0x8071
#define GL_TEXTURE_WRAP_R 0x8072
#define GL_MAX_3D_TEXTURE_SIZE 0x8073
#define GL_BGR 0x80E0
#define GL_BGRA 0x80E1
#define GL_MAX_ELEMENTS_VERTICES 0x80E8
#define GL_MAX_ELEMENTS_INDICES 0x80E9
#define GL_CLAMP_TO_EDGE 0x812F
#define GL_TEXTURE_MIN_LOD 0x813A
#define GL_TEXTURE_MAX_LOD 0x813B
#define GL_TEXTURE_BASE_LEVEL 0x813C
#define GL_TEXTURE_MAX_LEVEL 0x813D
#define GL_LIGHT_MODEL_COLOR_CONTROL 0x81F8
#define GL_SINGLE_COLOR 0x81F9
#define GL_SEPARATE_SPECULAR_COLOR 0x81FA
#define GL_UNSIGNED_BYTE_2_3_3_REV 0x8362
#define GL_UNSIGNED_SHORT_5_6_5 0x8363
#define GL_UNSIGNED_SHORT_5_6_5_REV 0x8364
#define GL_UNSIGNED_SHORT_4_4_4_4_REV 0x8365
#define GL_UNSIGNED_SHORT_1_5_5_5_REV 0x8366
#define GL_UNSIGNED_INT_8_8_8_8_REV 0x8367
#define GL_UNSIGNED_INT_2_10_10_10_REV 0x8368
#define GL_ALIASED_POINT_SIZE_RANGE 0x846D
#define GL_ALIASED_LINE_WIDTH_RANGE 0x846E

typedef void (GLAPIENTRY * PFNGLCOPYTEXSUBIMAGE3DPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLDRAWRANGEELEMENTSPROC) (GLenum mode, GLuint start, GLuint end, GLsizei count, GLenum type, const GLvoid *indices);
typedef void (GLAPIENTRY * PFNGLTEXIMAGE3DPROC) (GLenum target, GLint level, GLint internalFormat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLenum format, GLenum type, const GLvoid *pixels);
typedef void (GLAPIENTRY * PFNGLTEXSUBIMAGE3DPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLenum type, const GLvoid *pixels);

#define glCopyTexSubImage3D GLEW_GET_FUN(__glewCopyTexSubImage3D)
#define glDrawRangeElements GLEW_GET_FUN(__glewDrawRangeElements)
#define glTexImage3D GLEW_GET_FUN(__glewTexImage3D)
#define glTexSubImage3D GLEW_GET_FUN(__glewTexSubImage3D)

#define GLEW_VERSION_1_2 GLEW_GET_VAR(__GLEW_VERSION_1_2)

#endif /* GL_VERSION_1_2 */

/* ---------------------------- GL_VERSION_1_2_1 --------------------------- */

#ifndef GL_VERSION_1_2_1
#define GL_VERSION_1_2_1 1

#define GLEW_VERSION_1_2_1 GLEW_GET_VAR(__GLEW_VERSION_1_2_1)

#endif /* GL_VERSION_1_2_1 */

/* ----------------------------- GL_VERSION_1_3 ---------------------------- */

#ifndef GL_VERSION_1_3
#define GL_VERSION_1_3 1

#define GL_MULTISAMPLE 0x809D
#define GL_SAMPLE_ALPHA_TO_COVERAGE 0x809E
#define GL_SAMPLE_ALPHA_TO_ONE 0x809F
#define GL_SAMPLE_COVERAGE 0x80A0
#define GL_SAMPLE_BUFFERS 0x80A8
#define GL_SAMPLES 0x80A9
#define GL_SAMPLE_COVERAGE_VALUE 0x80AA
#define GL_SAMPLE_COVERAGE_INVERT 0x80AB
#define GL_CLAMP_TO_BORDER 0x812D
#define GL_TEXTURE0 0x84C0
#define GL_TEXTURE1 0x84C1
#define GL_TEXTURE2 0x84C2
#define GL_TEXTURE3 0x84C3
#define GL_TEXTURE4 0x84C4
#define GL_TEXTURE5 0x84C5
#define GL_TEXTURE6 0x84C6
#define GL_TEXTURE7 0x84C7
#define GL_TEXTURE8 0x84C8
#define GL_TEXTURE9 0x84C9
#define GL_TEXTURE10 0x84CA
#define GL_TEXTURE11 0x84CB
#define GL_TEXTURE12 0x84CC
#define GL_TEXTURE13 0x84CD
#define GL_TEXTURE14 0x84CE
#define GL_TEXTURE15 0x84CF
#define GL_TEXTURE16 0x84D0
#define GL_TEXTURE17 0x84D1
#define GL_TEXTURE18 0x84D2
#define GL_TEXTURE19 0x84D3
#define GL_TEXTURE20 0x84D4
#define GL_TEXTURE21 0x84D5
#define GL_TEXTURE22 0x84D6
#define GL_TEXTURE23 0x84D7
#define GL_TEXTURE24 0x84D8
#define GL_TEXTURE25 0x84D9
#define GL_TEXTURE26 0x84DA
#define GL_TEXTURE27 0x84DB
#define GL_TEXTURE28 0x84DC
#define GL_TEXTURE29 0x84DD
#define GL_TEXTURE30 0x84DE
#define GL_TEXTURE31 0x84DF
#define GL_ACTIVE_TEXTURE 0x84E0
#define GL_CLIENT_ACTIVE_TEXTURE 0x84E1
#define GL_MAX_TEXTURE_UNITS 0x84E2
#define GL_TRANSPOSE_MODELVIEW_MATRIX 0x84E3
#define GL_TRANSPOSE_PROJECTION_MATRIX 0x84E4
#define GL_TRANSPOSE_TEXTURE_MATRIX 0x84E5
#define GL_TRANSPOSE_COLOR_MATRIX 0x84E6
#define GL_SUBTRACT 0x84E7
#define GL_COMPRESSED_ALPHA 0x84E9
#define GL_COMPRESSED_LUMINANCE 0x84EA
#define GL_COMPRESSED_LUMINANCE_ALPHA 0x84EB
#define GL_COMPRESSED_INTENSITY 0x84EC
#define GL_COMPRESSED_RGB 0x84ED
#define GL_COMPRESSED_RGBA 0x84EE
#define GL_TEXTURE_COMPRESSION_HINT 0x84EF
#define GL_NORMAL_MAP 0x8511
#define GL_REFLECTION_MAP 0x8512
#define GL_TEXTURE_CUBE_MAP 0x8513
#define GL_TEXTURE_BINDING_CUBE_MAP 0x8514
#define GL_TEXTURE_CUBE_MAP_POSITIVE_X 0x8515
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_X 0x8516
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Y 0x8517
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Y 0x8518
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Z 0x8519
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Z 0x851A
#define GL_PROXY_TEXTURE_CUBE_MAP 0x851B
#define GL_MAX_CUBE_MAP_TEXTURE_SIZE 0x851C
#define GL_COMBINE 0x8570
#define GL_COMBINE_RGB 0x8571
#define GL_COMBINE_ALPHA 0x8572
#define GL_RGB_SCALE 0x8573
#define GL_ADD_SIGNED 0x8574
#define GL_INTERPOLATE 0x8575
#define GL_CONSTANT 0x8576
#define GL_PRIMARY_COLOR 0x8577
#define GL_PREVIOUS 0x8578
#define GL_SOURCE0_RGB 0x8580
#define GL_SOURCE1_RGB 0x8581
#define GL_SOURCE2_RGB 0x8582
#define GL_SOURCE0_ALPHA 0x8588
#define GL_SOURCE1_ALPHA 0x8589
#define GL_SOURCE2_ALPHA 0x858A
#define GL_OPERAND0_RGB 0x8590
#define GL_OPERAND1_RGB 0x8591
#define GL_OPERAND2_RGB 0x8592
#define GL_OPERAND0_ALPHA 0x8598
#define GL_OPERAND1_ALPHA 0x8599
#define GL_OPERAND2_ALPHA 0x859A
#define GL_TEXTURE_COMPRESSED_IMAGE_SIZE 0x86A0
#define GL_TEXTURE_COMPRESSED 0x86A1
#define GL_NUM_COMPRESSED_TEXTURE_FORMATS 0x86A2
#define GL_COMPRESSED_TEXTURE_FORMATS 0x86A3
#define GL_DOT3_RGB 0x86AE
#define GL_DOT3_RGBA 0x86AF
#define GL_MULTISAMPLE_BIT 0x20000000

typedef void (GLAPIENTRY * PFNGLACTIVETEXTUREPROC) (GLenum texture);
typedef void (GLAPIENTRY * PFNGLCLIENTACTIVETEXTUREPROC) (GLenum texture);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXIMAGE1DPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLint border, GLsizei imageSize, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXIMAGE2DPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLint border, GLsizei imageSize, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXIMAGE3DPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLsizei imageSize, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE1DPROC) (GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLsizei imageSize, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE2DPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLsizei imageSize, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE3DPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLsizei imageSize, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLGETCOMPRESSEDTEXIMAGEPROC) (GLenum target, GLint lod, GLvoid *img);
typedef void (GLAPIENTRY * PFNGLLOADTRANSPOSEMATRIXDPROC) (const GLdouble m[16]);
typedef void (GLAPIENTRY * PFNGLLOADTRANSPOSEMATRIXFPROC) (const GLfloat m[16]);
typedef void (GLAPIENTRY * PFNGLMULTTRANSPOSEMATRIXDPROC) (const GLdouble m[16]);
typedef void (GLAPIENTRY * PFNGLMULTTRANSPOSEMATRIXFPROC) (const GLfloat m[16]);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1DPROC) (GLenum target, GLdouble s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1DVPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1FPROC) (GLenum target, GLfloat s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1FVPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1IPROC) (GLenum target, GLint s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1IVPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1SPROC) (GLenum target, GLshort s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1SVPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2DPROC) (GLenum target, GLdouble s, GLdouble t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2DVPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2FPROC) (GLenum target, GLfloat s, GLfloat t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2FVPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2IPROC) (GLenum target, GLint s, GLint t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2IVPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2SPROC) (GLenum target, GLshort s, GLshort t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2SVPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3DPROC) (GLenum target, GLdouble s, GLdouble t, GLdouble r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3DVPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3FPROC) (GLenum target, GLfloat s, GLfloat t, GLfloat r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3FVPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3IPROC) (GLenum target, GLint s, GLint t, GLint r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3IVPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3SPROC) (GLenum target, GLshort s, GLshort t, GLshort r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3SVPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4DPROC) (GLenum target, GLdouble s, GLdouble t, GLdouble r, GLdouble q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4DVPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4FPROC) (GLenum target, GLfloat s, GLfloat t, GLfloat r, GLfloat q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4FVPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4IPROC) (GLenum target, GLint s, GLint t, GLint r, GLint q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4IVPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4SPROC) (GLenum target, GLshort s, GLshort t, GLshort r, GLshort q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4SVPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLSAMPLECOVERAGEPROC) (GLclampf value, GLboolean invert);

#define glActiveTexture GLEW_GET_FUN(__glewActiveTexture)
#define glClientActiveTexture GLEW_GET_FUN(__glewClientActiveTexture)
#define glCompressedTexImage1D GLEW_GET_FUN(__glewCompressedTexImage1D)
#define glCompressedTexImage2D GLEW_GET_FUN(__glewCompressedTexImage2D)
#define glCompressedTexImage3D GLEW_GET_FUN(__glewCompressedTexImage3D)
#define glCompressedTexSubImage1D GLEW_GET_FUN(__glewCompressedTexSubImage1D)
#define glCompressedTexSubImage2D GLEW_GET_FUN(__glewCompressedTexSubImage2D)
#define glCompressedTexSubImage3D GLEW_GET_FUN(__glewCompressedTexSubImage3D)
#define glGetCompressedTexImage GLEW_GET_FUN(__glewGetCompressedTexImage)
#define glLoadTransposeMatrixd GLEW_GET_FUN(__glewLoadTransposeMatrixd)
#define glLoadTransposeMatrixf GLEW_GET_FUN(__glewLoadTransposeMatrixf)
#define glMultTransposeMatrixd GLEW_GET_FUN(__glewMultTransposeMatrixd)
#define glMultTransposeMatrixf GLEW_GET_FUN(__glewMultTransposeMatrixf)
#define glMultiTexCoord1d GLEW_GET_FUN(__glewMultiTexCoord1d)
#define glMultiTexCoord1dv GLEW_GET_FUN(__glewMultiTexCoord1dv)
#define glMultiTexCoord1f GLEW_GET_FUN(__glewMultiTexCoord1f)
#define glMultiTexCoord1fv GLEW_GET_FUN(__glewMultiTexCoord1fv)
#define glMultiTexCoord1i GLEW_GET_FUN(__glewMultiTexCoord1i)
#define glMultiTexCoord1iv GLEW_GET_FUN(__glewMultiTexCoord1iv)
#define glMultiTexCoord1s GLEW_GET_FUN(__glewMultiTexCoord1s)
#define glMultiTexCoord1sv GLEW_GET_FUN(__glewMultiTexCoord1sv)
#define glMultiTexCoord2d GLEW_GET_FUN(__glewMultiTexCoord2d)
#define glMultiTexCoord2dv GLEW_GET_FUN(__glewMultiTexCoord2dv)
#define glMultiTexCoord2f GLEW_GET_FUN(__glewMultiTexCoord2f)
#define glMultiTexCoord2fv GLEW_GET_FUN(__glewMultiTexCoord2fv)
#define glMultiTexCoord2i GLEW_GET_FUN(__glewMultiTexCoord2i)
#define glMultiTexCoord2iv GLEW_GET_FUN(__glewMultiTexCoord2iv)
#define glMultiTexCoord2s GLEW_GET_FUN(__glewMultiTexCoord2s)
#define glMultiTexCoord2sv GLEW_GET_FUN(__glewMultiTexCoord2sv)
#define glMultiTexCoord3d GLEW_GET_FUN(__glewMultiTexCoord3d)
#define glMultiTexCoord3dv GLEW_GET_FUN(__glewMultiTexCoord3dv)
#define glMultiTexCoord3f GLEW_GET_FUN(__glewMultiTexCoord3f)
#define glMultiTexCoord3fv GLEW_GET_FUN(__glewMultiTexCoord3fv)
#define glMultiTexCoord3i GLEW_GET_FUN(__glewMultiTexCoord3i)
#define glMultiTexCoord3iv GLEW_GET_FUN(__glewMultiTexCoord3iv)
#define glMultiTexCoord3s GLEW_GET_FUN(__glewMultiTexCoord3s)
#define glMultiTexCoord3sv GLEW_GET_FUN(__glewMultiTexCoord3sv)
#define glMultiTexCoord4d GLEW_GET_FUN(__glewMultiTexCoord4d)
#define glMultiTexCoord4dv GLEW_GET_FUN(__glewMultiTexCoord4dv)
#define glMultiTexCoord4f GLEW_GET_FUN(__glewMultiTexCoord4f)
#define glMultiTexCoord4fv GLEW_GET_FUN(__glewMultiTexCoord4fv)
#define glMultiTexCoord4i GLEW_GET_FUN(__glewMultiTexCoord4i)
#define glMultiTexCoord4iv GLEW_GET_FUN(__glewMultiTexCoord4iv)
#define glMultiTexCoord4s GLEW_GET_FUN(__glewMultiTexCoord4s)
#define glMultiTexCoord4sv GLEW_GET_FUN(__glewMultiTexCoord4sv)
#define glSampleCoverage GLEW_GET_FUN(__glewSampleCoverage)

#define GLEW_VERSION_1_3 GLEW_GET_VAR(__GLEW_VERSION_1_3)

#endif /* GL_VERSION_1_3 */

/* ----------------------------- GL_VERSION_1_4 ---------------------------- */

#ifndef GL_VERSION_1_4
#define GL_VERSION_1_4 1

#define GL_BLEND_DST_RGB 0x80C8
#define GL_BLEND_SRC_RGB 0x80C9
#define GL_BLEND_DST_ALPHA 0x80CA
#define GL_BLEND_SRC_ALPHA 0x80CB
#define GL_POINT_SIZE_MIN 0x8126
#define GL_POINT_SIZE_MAX 0x8127
#define GL_POINT_FADE_THRESHOLD_SIZE 0x8128
#define GL_POINT_DISTANCE_ATTENUATION 0x8129
#define GL_GENERATE_MIPMAP 0x8191
#define GL_GENERATE_MIPMAP_HINT 0x8192
#define GL_DEPTH_COMPONENT16 0x81A5
#define GL_DEPTH_COMPONENT24 0x81A6
#define GL_DEPTH_COMPONENT32 0x81A7
#define GL_MIRRORED_REPEAT 0x8370
#define GL_FOG_COORDINATE_SOURCE 0x8450
#define GL_FOG_COORDINATE 0x8451
#define GL_FRAGMENT_DEPTH 0x8452
#define GL_CURRENT_FOG_COORDINATE 0x8453
#define GL_FOG_COORDINATE_ARRAY_TYPE 0x8454
#define GL_FOG_COORDINATE_ARRAY_STRIDE 0x8455
#define GL_FOG_COORDINATE_ARRAY_POINTER 0x8456
#define GL_FOG_COORDINATE_ARRAY 0x8457
#define GL_COLOR_SUM 0x8458
#define GL_CURRENT_SECONDARY_COLOR 0x8459
#define GL_SECONDARY_COLOR_ARRAY_SIZE 0x845A
#define GL_SECONDARY_COLOR_ARRAY_TYPE 0x845B
#define GL_SECONDARY_COLOR_ARRAY_STRIDE 0x845C
#define GL_SECONDARY_COLOR_ARRAY_POINTER 0x845D
#define GL_SECONDARY_COLOR_ARRAY 0x845E
#define GL_MAX_TEXTURE_LOD_BIAS 0x84FD
#define GL_TEXTURE_FILTER_CONTROL 0x8500
#define GL_TEXTURE_LOD_BIAS 0x8501
#define GL_INCR_WRAP 0x8507
#define GL_DECR_WRAP 0x8508
#define GL_TEXTURE_DEPTH_SIZE 0x884A
#define GL_DEPTH_TEXTURE_MODE 0x884B
#define GL_TEXTURE_COMPARE_MODE 0x884C
#define GL_TEXTURE_COMPARE_FUNC 0x884D
#define GL_COMPARE_R_TO_TEXTURE 0x884E

typedef void (GLAPIENTRY * PFNGLBLENDCOLORPROC) (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);
typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONPROC) (GLenum mode);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCSEPARATEPROC) (GLenum sfactorRGB, GLenum dfactorRGB, GLenum sfactorAlpha, GLenum dfactorAlpha);
typedef void (GLAPIENTRY * PFNGLFOGCOORDPOINTERPROC) (GLenum type, GLsizei stride, const GLvoid *pointer);
typedef void (GLAPIENTRY * PFNGLFOGCOORDDPROC) (GLdouble coord);
typedef void (GLAPIENTRY * PFNGLFOGCOORDDVPROC) (const GLdouble *coord);
typedef void (GLAPIENTRY * PFNGLFOGCOORDFPROC) (GLfloat coord);
typedef void (GLAPIENTRY * PFNGLFOGCOORDFVPROC) (const GLfloat *coord);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWARRAYSPROC) (GLenum mode, const GLint *first, const GLsizei *count, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWELEMENTSPROC) (GLenum mode, const GLsizei *count, GLenum type, const GLvoid **indices, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERFPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERFVPROC) (GLenum pname, const GLfloat *params);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERIPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERIVPROC) (GLenum pname, const GLint *params);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3BPROC) (GLbyte red, GLbyte green, GLbyte blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3BVPROC) (const GLbyte *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3DPROC) (GLdouble red, GLdouble green, GLdouble blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3DVPROC) (const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3FPROC) (GLfloat red, GLfloat green, GLfloat blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3FVPROC) (const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3IPROC) (GLint red, GLint green, GLint blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3IVPROC) (const GLint *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3SPROC) (GLshort red, GLshort green, GLshort blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3SVPROC) (const GLshort *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UBPROC) (GLubyte red, GLubyte green, GLubyte blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UBVPROC) (const GLubyte *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UIPROC) (GLuint red, GLuint green, GLuint blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UIVPROC) (const GLuint *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3USPROC) (GLushort red, GLushort green, GLushort blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3USVPROC) (const GLushort *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLORPOINTERPROC) (GLint size, GLenum type, GLsizei stride, const GLvoid *pointer);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2DPROC) (GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2DVPROC) (const GLdouble *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2FPROC) (GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2FVPROC) (const GLfloat *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2IPROC) (GLint x, GLint y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2IVPROC) (const GLint *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2SPROC) (GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2SVPROC) (const GLshort *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3DPROC) (GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3DVPROC) (const GLdouble *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3FPROC) (GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3FVPROC) (const GLfloat *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3IPROC) (GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3IVPROC) (const GLint *p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3SPROC) (GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3SVPROC) (const GLshort *p);

#define glBlendColor GLEW_GET_FUN(__glewBlendColor)
#define glBlendEquation GLEW_GET_FUN(__glewBlendEquation)
#define glBlendFuncSeparate GLEW_GET_FUN(__glewBlendFuncSeparate)
#define glFogCoordPointer GLEW_GET_FUN(__glewFogCoordPointer)
#define glFogCoordd GLEW_GET_FUN(__glewFogCoordd)
#define glFogCoorddv GLEW_GET_FUN(__glewFogCoorddv)
#define glFogCoordf GLEW_GET_FUN(__glewFogCoordf)
#define glFogCoordfv GLEW_GET_FUN(__glewFogCoordfv)
#define glMultiDrawArrays GLEW_GET_FUN(__glewMultiDrawArrays)
#define glMultiDrawElements GLEW_GET_FUN(__glewMultiDrawElements)
#define glPointParameterf GLEW_GET_FUN(__glewPointParameterf)
#define glPointParameterfv GLEW_GET_FUN(__glewPointParameterfv)
#define glPointParameteri GLEW_GET_FUN(__glewPointParameteri)
#define glPointParameteriv GLEW_GET_FUN(__glewPointParameteriv)
#define glSecondaryColor3b GLEW_GET_FUN(__glewSecondaryColor3b)
#define glSecondaryColor3bv GLEW_GET_FUN(__glewSecondaryColor3bv)
#define glSecondaryColor3d GLEW_GET_FUN(__glewSecondaryColor3d)
#define glSecondaryColor3dv GLEW_GET_FUN(__glewSecondaryColor3dv)
#define glSecondaryColor3f GLEW_GET_FUN(__glewSecondaryColor3f)
#define glSecondaryColor3fv GLEW_GET_FUN(__glewSecondaryColor3fv)
#define glSecondaryColor3i GLEW_GET_FUN(__glewSecondaryColor3i)
#define glSecondaryColor3iv GLEW_GET_FUN(__glewSecondaryColor3iv)
#define glSecondaryColor3s GLEW_GET_FUN(__glewSecondaryColor3s)
#define glSecondaryColor3sv GLEW_GET_FUN(__glewSecondaryColor3sv)
#define glSecondaryColor3ub GLEW_GET_FUN(__glewSecondaryColor3ub)
#define glSecondaryColor3ubv GLEW_GET_FUN(__glewSecondaryColor3ubv)
#define glSecondaryColor3ui GLEW_GET_FUN(__glewSecondaryColor3ui)
#define glSecondaryColor3uiv GLEW_GET_FUN(__glewSecondaryColor3uiv)
#define glSecondaryColor3us GLEW_GET_FUN(__glewSecondaryColor3us)
#define glSecondaryColor3usv GLEW_GET_FUN(__glewSecondaryColor3usv)
#define glSecondaryColorPointer GLEW_GET_FUN(__glewSecondaryColorPointer)
#define glWindowPos2d GLEW_GET_FUN(__glewWindowPos2d)
#define glWindowPos2dv GLEW_GET_FUN(__glewWindowPos2dv)
#define glWindowPos2f GLEW_GET_FUN(__glewWindowPos2f)
#define glWindowPos2fv GLEW_GET_FUN(__glewWindowPos2fv)
#define glWindowPos2i GLEW_GET_FUN(__glewWindowPos2i)
#define glWindowPos2iv GLEW_GET_FUN(__glewWindowPos2iv)
#define glWindowPos2s GLEW_GET_FUN(__glewWindowPos2s)
#define glWindowPos2sv GLEW_GET_FUN(__glewWindowPos2sv)
#define glWindowPos3d GLEW_GET_FUN(__glewWindowPos3d)
#define glWindowPos3dv GLEW_GET_FUN(__glewWindowPos3dv)
#define glWindowPos3f GLEW_GET_FUN(__glewWindowPos3f)
#define glWindowPos3fv GLEW_GET_FUN(__glewWindowPos3fv)
#define glWindowPos3i GLEW_GET_FUN(__glewWindowPos3i)
#define glWindowPos3iv GLEW_GET_FUN(__glewWindowPos3iv)
#define glWindowPos3s GLEW_GET_FUN(__glewWindowPos3s)
#define glWindowPos3sv GLEW_GET_FUN(__glewWindowPos3sv)

#define GLEW_VERSION_1_4 GLEW_GET_VAR(__GLEW_VERSION_1_4)

#endif /* GL_VERSION_1_4 */

/* ----------------------------- GL_VERSION_1_5 ---------------------------- */

#ifndef GL_VERSION_1_5
#define GL_VERSION_1_5 1

#define GL_FOG_COORD_SRC GL_FOG_COORDINATE_SOURCE
#define GL_FOG_COORD GL_FOG_COORDINATE
#define GL_FOG_COORD_ARRAY GL_FOG_COORDINATE_ARRAY
#define GL_SRC0_RGB GL_SOURCE0_RGB
#define GL_FOG_COORD_ARRAY_POINTER GL_FOG_COORDINATE_ARRAY_POINTER
#define GL_FOG_COORD_ARRAY_TYPE GL_FOG_COORDINATE_ARRAY_TYPE
#define GL_SRC1_ALPHA GL_SOURCE1_ALPHA
#define GL_CURRENT_FOG_COORD GL_CURRENT_FOG_COORDINATE
#define GL_FOG_COORD_ARRAY_STRIDE GL_FOG_COORDINATE_ARRAY_STRIDE
#define GL_SRC0_ALPHA GL_SOURCE0_ALPHA
#define GL_SRC1_RGB GL_SOURCE1_RGB
#define GL_FOG_COORD_ARRAY_BUFFER_BINDING GL_FOG_COORDINATE_ARRAY_BUFFER_BINDING
#define GL_SRC2_ALPHA GL_SOURCE2_ALPHA
#define GL_SRC2_RGB GL_SOURCE2_RGB
#define GL_BUFFER_SIZE 0x8764
#define GL_BUFFER_USAGE 0x8765
#define GL_QUERY_COUNTER_BITS 0x8864
#define GL_CURRENT_QUERY 0x8865
#define GL_QUERY_RESULT 0x8866
#define GL_QUERY_RESULT_AVAILABLE 0x8867
#define GL_ARRAY_BUFFER 0x8892
#define GL_ELEMENT_ARRAY_BUFFER 0x8893
#define GL_ARRAY_BUFFER_BINDING 0x8894
#define GL_ELEMENT_ARRAY_BUFFER_BINDING 0x8895
#define GL_VERTEX_ARRAY_BUFFER_BINDING 0x8896
#define GL_NORMAL_ARRAY_BUFFER_BINDING 0x8897
#define GL_COLOR_ARRAY_BUFFER_BINDING 0x8898
#define GL_INDEX_ARRAY_BUFFER_BINDING 0x8899
#define GL_TEXTURE_COORD_ARRAY_BUFFER_BINDING 0x889A
#define GL_EDGE_FLAG_ARRAY_BUFFER_BINDING 0x889B
#define GL_SECONDARY_COLOR_ARRAY_BUFFER_BINDING 0x889C
#define GL_FOG_COORDINATE_ARRAY_BUFFER_BINDING 0x889D
#define GL_WEIGHT_ARRAY_BUFFER_BINDING 0x889E
#define GL_VERTEX_ATTRIB_ARRAY_BUFFER_BINDING 0x889F
#define GL_READ_ONLY 0x88B8
#define GL_WRITE_ONLY 0x88B9
#define GL_READ_WRITE 0x88BA
#define GL_BUFFER_ACCESS 0x88BB
#define GL_BUFFER_MAPPED 0x88BC
#define GL_BUFFER_MAP_POINTER 0x88BD
#define GL_STREAM_DRAW 0x88E0
#define GL_STREAM_READ 0x88E1
#define GL_STREAM_COPY 0x88E2
#define GL_STATIC_DRAW 0x88E4
#define GL_STATIC_READ 0x88E5
#define GL_STATIC_COPY 0x88E6
#define GL_DYNAMIC_DRAW 0x88E8
#define GL_DYNAMIC_READ 0x88E9
#define GL_DYNAMIC_COPY 0x88EA
#define GL_SAMPLES_PASSED 0x8914

typedef ptrdiff_t GLintptr;
typedef ptrdiff_t GLsizeiptr;

typedef void (GLAPIENTRY * PFNGLBEGINQUERYPROC) (GLenum target, GLuint id);
typedef void (GLAPIENTRY * PFNGLBINDBUFFERPROC) (GLenum target, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLBUFFERDATAPROC) (GLenum target, GLsizeiptr size, const GLvoid* data, GLenum usage);
typedef void (GLAPIENTRY * PFNGLBUFFERSUBDATAPROC) (GLenum target, GLintptr offset, GLsizeiptr size, const GLvoid* data);
typedef void (GLAPIENTRY * PFNGLDELETEBUFFERSPROC) (GLsizei n, const GLuint* buffers);
typedef void (GLAPIENTRY * PFNGLDELETEQUERIESPROC) (GLsizei n, const GLuint* ids);
typedef void (GLAPIENTRY * PFNGLENDQUERYPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLGENBUFFERSPROC) (GLsizei n, GLuint* buffers);
typedef void (GLAPIENTRY * PFNGLGENQUERIESPROC) (GLsizei n, GLuint* ids);
typedef void (GLAPIENTRY * PFNGLGETBUFFERPARAMETERIVPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETBUFFERPOINTERVPROC) (GLenum target, GLenum pname, GLvoid** params);
typedef void (GLAPIENTRY * PFNGLGETBUFFERSUBDATAPROC) (GLenum target, GLintptr offset, GLsizeiptr size, GLvoid* data);
typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTIVPROC) (GLuint id, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTUIVPROC) (GLuint id, GLenum pname, GLuint* params);
typedef void (GLAPIENTRY * PFNGLGETQUERYIVPROC) (GLenum target, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISBUFFERPROC) (GLuint buffer);
typedef GLboolean (GLAPIENTRY * PFNGLISQUERYPROC) (GLuint id);
typedef GLvoid* (GLAPIENTRY * PFNGLMAPBUFFERPROC) (GLenum target, GLenum access);
typedef GLboolean (GLAPIENTRY * PFNGLUNMAPBUFFERPROC) (GLenum target);

#define glBeginQuery GLEW_GET_FUN(__glewBeginQuery)
#define glBindBuffer GLEW_GET_FUN(__glewBindBuffer)
#define glBufferData GLEW_GET_FUN(__glewBufferData)
#define glBufferSubData GLEW_GET_FUN(__glewBufferSubData)
#define glDeleteBuffers GLEW_GET_FUN(__glewDeleteBuffers)
#define glDeleteQueries GLEW_GET_FUN(__glewDeleteQueries)
#define glEndQuery GLEW_GET_FUN(__glewEndQuery)
#define glGenBuffers GLEW_GET_FUN(__glewGenBuffers)
#define glGenQueries GLEW_GET_FUN(__glewGenQueries)
#define glGetBufferParameteriv GLEW_GET_FUN(__glewGetBufferParameteriv)
#define glGetBufferPointerv GLEW_GET_FUN(__glewGetBufferPointerv)
#define glGetBufferSubData GLEW_GET_FUN(__glewGetBufferSubData)
#define glGetQueryObjectiv GLEW_GET_FUN(__glewGetQueryObjectiv)
#define glGetQueryObjectuiv GLEW_GET_FUN(__glewGetQueryObjectuiv)
#define glGetQueryiv GLEW_GET_FUN(__glewGetQueryiv)
#define glIsBuffer GLEW_GET_FUN(__glewIsBuffer)
#define glIsQuery GLEW_GET_FUN(__glewIsQuery)
#define glMapBuffer GLEW_GET_FUN(__glewMapBuffer)
#define glUnmapBuffer GLEW_GET_FUN(__glewUnmapBuffer)

#define GLEW_VERSION_1_5 GLEW_GET_VAR(__GLEW_VERSION_1_5)

#endif /* GL_VERSION_1_5 */

/* ----------------------------- GL_VERSION_2_0 ---------------------------- */

#ifndef GL_VERSION_2_0
#define GL_VERSION_2_0 1

#define GL_BLEND_EQUATION_RGB GL_BLEND_EQUATION
#define GL_VERTEX_ATTRIB_ARRAY_ENABLED 0x8622
#define GL_VERTEX_ATTRIB_ARRAY_SIZE 0x8623
#define GL_VERTEX_ATTRIB_ARRAY_STRIDE 0x8624
#define GL_VERTEX_ATTRIB_ARRAY_TYPE 0x8625
#define GL_CURRENT_VERTEX_ATTRIB 0x8626
#define GL_VERTEX_PROGRAM_POINT_SIZE 0x8642
#define GL_VERTEX_PROGRAM_TWO_SIDE 0x8643
#define GL_VERTEX_ATTRIB_ARRAY_POINTER 0x8645
#define GL_STENCIL_BACK_FUNC 0x8800
#define GL_STENCIL_BACK_FAIL 0x8801
#define GL_STENCIL_BACK_PASS_DEPTH_FAIL 0x8802
#define GL_STENCIL_BACK_PASS_DEPTH_PASS 0x8803
#define GL_MAX_DRAW_BUFFERS 0x8824
#define GL_DRAW_BUFFER0 0x8825
#define GL_DRAW_BUFFER1 0x8826
#define GL_DRAW_BUFFER2 0x8827
#define GL_DRAW_BUFFER3 0x8828
#define GL_DRAW_BUFFER4 0x8829
#define GL_DRAW_BUFFER5 0x882A
#define GL_DRAW_BUFFER6 0x882B
#define GL_DRAW_BUFFER7 0x882C
#define GL_DRAW_BUFFER8 0x882D
#define GL_DRAW_BUFFER9 0x882E
#define GL_DRAW_BUFFER10 0x882F
#define GL_DRAW_BUFFER11 0x8830
#define GL_DRAW_BUFFER12 0x8831
#define GL_DRAW_BUFFER13 0x8832
#define GL_DRAW_BUFFER14 0x8833
#define GL_DRAW_BUFFER15 0x8834
#define GL_BLEND_EQUATION_ALPHA 0x883D
#define GL_POINT_SPRITE 0x8861
#define GL_COORD_REPLACE 0x8862
#define GL_MAX_VERTEX_ATTRIBS 0x8869
#define GL_VERTEX_ATTRIB_ARRAY_NORMALIZED 0x886A
#define GL_MAX_TEXTURE_COORDS 0x8871
#define GL_MAX_TEXTURE_IMAGE_UNITS 0x8872
#define GL_FRAGMENT_SHADER 0x8B30
#define GL_VERTEX_SHADER 0x8B31
#define GL_MAX_FRAGMENT_UNIFORM_COMPONENTS 0x8B49
#define GL_MAX_VERTEX_UNIFORM_COMPONENTS 0x8B4A
#define GL_MAX_VARYING_FLOATS 0x8B4B
#define GL_MAX_VERTEX_TEXTURE_IMAGE_UNITS 0x8B4C
#define GL_MAX_COMBINED_TEXTURE_IMAGE_UNITS 0x8B4D
#define GL_SHADER_TYPE 0x8B4F
#define GL_FLOAT_VEC2 0x8B50
#define GL_FLOAT_VEC3 0x8B51
#define GL_FLOAT_VEC4 0x8B52
#define GL_INT_VEC2 0x8B53
#define GL_INT_VEC3 0x8B54
#define GL_INT_VEC4 0x8B55
#define GL_BOOL 0x8B56
#define GL_BOOL_VEC2 0x8B57
#define GL_BOOL_VEC3 0x8B58
#define GL_BOOL_VEC4 0x8B59
#define GL_FLOAT_MAT2 0x8B5A
#define GL_FLOAT_MAT3 0x8B5B
#define GL_FLOAT_MAT4 0x8B5C
#define GL_SAMPLER_1D 0x8B5D
#define GL_SAMPLER_2D 0x8B5E
#define GL_SAMPLER_3D 0x8B5F
#define GL_SAMPLER_CUBE 0x8B60
#define GL_SAMPLER_1D_SHADOW 0x8B61
#define GL_SAMPLER_2D_SHADOW 0x8B62
#define GL_DELETE_STATUS 0x8B80
#define GL_COMPILE_STATUS 0x8B81
#define GL_LINK_STATUS 0x8B82
#define GL_VALIDATE_STATUS 0x8B83
#define GL_INFO_LOG_LENGTH 0x8B84
#define GL_ATTACHED_SHADERS 0x8B85
#define GL_ACTIVE_UNIFORMS 0x8B86
#define GL_ACTIVE_UNIFORM_MAX_LENGTH 0x8B87
#define GL_SHADER_SOURCE_LENGTH 0x8B88
#define GL_ACTIVE_ATTRIBUTES 0x8B89
#define GL_ACTIVE_ATTRIBUTE_MAX_LENGTH 0x8B8A
#define GL_FRAGMENT_SHADER_DERIVATIVE_HINT 0x8B8B
#define GL_SHADING_LANGUAGE_VERSION 0x8B8C
#define GL_CURRENT_PROGRAM 0x8B8D
#define GL_POINT_SPRITE_COORD_ORIGIN 0x8CA0
#define GL_LOWER_LEFT 0x8CA1
#define GL_UPPER_LEFT 0x8CA2
#define GL_STENCIL_BACK_REF 0x8CA3
#define GL_STENCIL_BACK_VALUE_MASK 0x8CA4
#define GL_STENCIL_BACK_WRITEMASK 0x8CA5

typedef void (GLAPIENTRY * PFNGLATTACHSHADERPROC) (GLuint program, GLuint shader);
typedef void (GLAPIENTRY * PFNGLBINDATTRIBLOCATIONPROC) (GLuint program, GLuint index, const GLchar* name);
typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONSEPARATEPROC) (GLenum, GLenum);
typedef void (GLAPIENTRY * PFNGLCOMPILESHADERPROC) (GLuint shader);
typedef GLuint (GLAPIENTRY * PFNGLCREATEPROGRAMPROC) (void);
typedef GLuint (GLAPIENTRY * PFNGLCREATESHADERPROC) (GLenum type);
typedef void (GLAPIENTRY * PFNGLDELETEPROGRAMPROC) (GLuint program);
typedef void (GLAPIENTRY * PFNGLDELETESHADERPROC) (GLuint shader);
typedef void (GLAPIENTRY * PFNGLDETACHSHADERPROC) (GLuint program, GLuint shader);
typedef void (GLAPIENTRY * PFNGLDISABLEVERTEXATTRIBARRAYPROC) (GLuint);
typedef void (GLAPIENTRY * PFNGLDRAWBUFFERSPROC) (GLsizei n, const GLenum* bufs);
typedef void (GLAPIENTRY * PFNGLENABLEVERTEXATTRIBARRAYPROC) (GLuint);
typedef void (GLAPIENTRY * PFNGLGETACTIVEATTRIBPROC) (GLuint program, GLuint index, GLsizei maxLength, GLsizei* length, GLint* size, GLenum* type, GLchar* name);
typedef void (GLAPIENTRY * PFNGLGETACTIVEUNIFORMPROC) (GLuint program, GLuint index, GLsizei maxLength, GLsizei* length, GLint* size, GLenum* type, GLchar* name);
typedef void (GLAPIENTRY * PFNGLGETATTACHEDSHADERSPROC) (GLuint program, GLsizei maxCount, GLsizei* count, GLuint* shaders);
typedef GLint (GLAPIENTRY * PFNGLGETATTRIBLOCATIONPROC) (GLuint program, const GLchar* name);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMINFOLOGPROC) (GLuint program, GLsizei bufSize, GLsizei* length, GLchar* infoLog);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMIVPROC) (GLuint program, GLenum pname, GLint* param);
typedef void (GLAPIENTRY * PFNGLGETSHADERINFOLOGPROC) (GLuint shader, GLsizei bufSize, GLsizei* length, GLchar* infoLog);
typedef void (GLAPIENTRY * PFNGLGETSHADERSOURCEPROC) (GLuint obj, GLsizei maxLength, GLsizei* length, GLchar* source);
typedef void (GLAPIENTRY * PFNGLGETSHADERIVPROC) (GLuint shader, GLenum pname, GLint* param);
typedef GLint (GLAPIENTRY * PFNGLGETUNIFORMLOCATIONPROC) (GLuint program, const GLchar* name);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMFVPROC) (GLuint program, GLint location, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMIVPROC) (GLuint program, GLint location, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBPOINTERVPROC) (GLuint, GLenum, GLvoid**);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBDVPROC) (GLuint, GLenum, GLdouble*);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBFVPROC) (GLuint, GLenum, GLfloat*);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIVPROC) (GLuint, GLenum, GLint*);
typedef GLboolean (GLAPIENTRY * PFNGLISPROGRAMPROC) (GLuint program);
typedef GLboolean (GLAPIENTRY * PFNGLISSHADERPROC) (GLuint shader);
typedef void (GLAPIENTRY * PFNGLLINKPROGRAMPROC) (GLuint program);
typedef void (GLAPIENTRY * PFNGLSHADERSOURCEPROC) (GLuint shader, GLsizei count, const GLchar** strings, const GLint* lengths);
typedef void (GLAPIENTRY * PFNGLSTENCILFUNCSEPARATEPROC) (GLenum frontfunc, GLenum backfunc, GLint ref, GLuint mask);
typedef void (GLAPIENTRY * PFNGLSTENCILMASKSEPARATEPROC) (GLenum, GLuint);
typedef void (GLAPIENTRY * PFNGLSTENCILOPSEPARATEPROC) (GLenum face, GLenum sfail, GLenum dpfail, GLenum dppass);
typedef void (GLAPIENTRY * PFNGLUNIFORM1FPROC) (GLint location, GLfloat v0);
typedef void (GLAPIENTRY * PFNGLUNIFORM1FVPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM1IPROC) (GLint location, GLint v0);
typedef void (GLAPIENTRY * PFNGLUNIFORM1IVPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2FPROC) (GLint location, GLfloat v0, GLfloat v1);
typedef void (GLAPIENTRY * PFNGLUNIFORM2FVPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2IPROC) (GLint location, GLint v0, GLint v1);
typedef void (GLAPIENTRY * PFNGLUNIFORM2IVPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3FPROC) (GLint location, GLfloat v0, GLfloat v1, GLfloat v2);
typedef void (GLAPIENTRY * PFNGLUNIFORM3FVPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3IPROC) (GLint location, GLint v0, GLint v1, GLint v2);
typedef void (GLAPIENTRY * PFNGLUNIFORM3IVPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4FPROC) (GLint location, GLfloat v0, GLfloat v1, GLfloat v2, GLfloat v3);
typedef void (GLAPIENTRY * PFNGLUNIFORM4FVPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4IPROC) (GLint location, GLint v0, GLint v1, GLint v2, GLint v3);
typedef void (GLAPIENTRY * PFNGLUNIFORM4IVPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUSEPROGRAMPROC) (GLuint program);
typedef void (GLAPIENTRY * PFNGLVALIDATEPROGRAMPROC) (GLuint program);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1DPROC) (GLuint index, GLdouble x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1FPROC) (GLuint index, GLfloat x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1FVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1SPROC) (GLuint index, GLshort x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1SVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2DPROC) (GLuint index, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2FPROC) (GLuint index, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2FVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2SPROC) (GLuint index, GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2SVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3DPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3FPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3FVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3SPROC) (GLuint index, GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3SVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NBVPROC) (GLuint index, const GLbyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NIVPROC) (GLuint index, const GLint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NSVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUBPROC) (GLuint index, GLubyte x, GLubyte y, GLubyte z, GLubyte w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUBVPROC) (GLuint index, const GLubyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUIVPROC) (GLuint index, const GLuint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUSVPROC) (GLuint index, const GLushort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4BVPROC) (GLuint index, const GLbyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4DPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4FPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4FVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4IVPROC) (GLuint index, const GLint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4SPROC) (GLuint index, GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4SVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4UBVPROC) (GLuint index, const GLubyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4UIVPROC) (GLuint index, const GLuint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4USVPROC) (GLuint index, const GLushort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBPOINTERPROC) (GLuint index, GLint size, GLenum type, GLboolean normalized, GLsizei stride, const GLvoid* pointer);

#define glAttachShader GLEW_GET_FUN(__glewAttachShader)
#define glBindAttribLocation GLEW_GET_FUN(__glewBindAttribLocation)
#define glBlendEquationSeparate GLEW_GET_FUN(__glewBlendEquationSeparate)
#define glCompileShader GLEW_GET_FUN(__glewCompileShader)
#define glCreateProgram GLEW_GET_FUN(__glewCreateProgram)
#define glCreateShader GLEW_GET_FUN(__glewCreateShader)
#define glDeleteProgram GLEW_GET_FUN(__glewDeleteProgram)
#define glDeleteShader GLEW_GET_FUN(__glewDeleteShader)
#define glDetachShader GLEW_GET_FUN(__glewDetachShader)
#define glDisableVertexAttribArray GLEW_GET_FUN(__glewDisableVertexAttribArray)
#define glDrawBuffers GLEW_GET_FUN(__glewDrawBuffers)
#define glEnableVertexAttribArray GLEW_GET_FUN(__glewEnableVertexAttribArray)
#define glGetActiveAttrib GLEW_GET_FUN(__glewGetActiveAttrib)
#define glGetActiveUniform GLEW_GET_FUN(__glewGetActiveUniform)
#define glGetAttachedShaders GLEW_GET_FUN(__glewGetAttachedShaders)
#define glGetAttribLocation GLEW_GET_FUN(__glewGetAttribLocation)
#define glGetProgramInfoLog GLEW_GET_FUN(__glewGetProgramInfoLog)
#define glGetProgramiv GLEW_GET_FUN(__glewGetProgramiv)
#define glGetShaderInfoLog GLEW_GET_FUN(__glewGetShaderInfoLog)
#define glGetShaderSource GLEW_GET_FUN(__glewGetShaderSource)
#define glGetShaderiv GLEW_GET_FUN(__glewGetShaderiv)
#define glGetUniformLocation GLEW_GET_FUN(__glewGetUniformLocation)
#define glGetUniformfv GLEW_GET_FUN(__glewGetUniformfv)
#define glGetUniformiv GLEW_GET_FUN(__glewGetUniformiv)
#define glGetVertexAttribPointerv GLEW_GET_FUN(__glewGetVertexAttribPointerv)
#define glGetVertexAttribdv GLEW_GET_FUN(__glewGetVertexAttribdv)
#define glGetVertexAttribfv GLEW_GET_FUN(__glewGetVertexAttribfv)
#define glGetVertexAttribiv GLEW_GET_FUN(__glewGetVertexAttribiv)
#define glIsProgram GLEW_GET_FUN(__glewIsProgram)
#define glIsShader GLEW_GET_FUN(__glewIsShader)
#define glLinkProgram GLEW_GET_FUN(__glewLinkProgram)
#define glShaderSource GLEW_GET_FUN(__glewShaderSource)
#define glStencilFuncSeparate GLEW_GET_FUN(__glewStencilFuncSeparate)
#define glStencilMaskSeparate GLEW_GET_FUN(__glewStencilMaskSeparate)
#define glStencilOpSeparate GLEW_GET_FUN(__glewStencilOpSeparate)
#define glUniform1f GLEW_GET_FUN(__glewUniform1f)
#define glUniform1fv GLEW_GET_FUN(__glewUniform1fv)
#define glUniform1i GLEW_GET_FUN(__glewUniform1i)
#define glUniform1iv GLEW_GET_FUN(__glewUniform1iv)
#define glUniform2f GLEW_GET_FUN(__glewUniform2f)
#define glUniform2fv GLEW_GET_FUN(__glewUniform2fv)
#define glUniform2i GLEW_GET_FUN(__glewUniform2i)
#define glUniform2iv GLEW_GET_FUN(__glewUniform2iv)
#define glUniform3f GLEW_GET_FUN(__glewUniform3f)
#define glUniform3fv GLEW_GET_FUN(__glewUniform3fv)
#define glUniform3i GLEW_GET_FUN(__glewUniform3i)
#define glUniform3iv GLEW_GET_FUN(__glewUniform3iv)
#define glUniform4f GLEW_GET_FUN(__glewUniform4f)
#define glUniform4fv GLEW_GET_FUN(__glewUniform4fv)
#define glUniform4i GLEW_GET_FUN(__glewUniform4i)
#define glUniform4iv GLEW_GET_FUN(__glewUniform4iv)
#define glUniformMatrix2fv GLEW_GET_FUN(__glewUniformMatrix2fv)
#define glUniformMatrix3fv GLEW_GET_FUN(__glewUniformMatrix3fv)
#define glUniformMatrix4fv GLEW_GET_FUN(__glewUniformMatrix4fv)
#define glUseProgram GLEW_GET_FUN(__glewUseProgram)
#define glValidateProgram GLEW_GET_FUN(__glewValidateProgram)
#define glVertexAttrib1d GLEW_GET_FUN(__glewVertexAttrib1d)
#define glVertexAttrib1dv GLEW_GET_FUN(__glewVertexAttrib1dv)
#define glVertexAttrib1f GLEW_GET_FUN(__glewVertexAttrib1f)
#define glVertexAttrib1fv GLEW_GET_FUN(__glewVertexAttrib1fv)
#define glVertexAttrib1s GLEW_GET_FUN(__glewVertexAttrib1s)
#define glVertexAttrib1sv GLEW_GET_FUN(__glewVertexAttrib1sv)
#define glVertexAttrib2d GLEW_GET_FUN(__glewVertexAttrib2d)
#define glVertexAttrib2dv GLEW_GET_FUN(__glewVertexAttrib2dv)
#define glVertexAttrib2f GLEW_GET_FUN(__glewVertexAttrib2f)
#define glVertexAttrib2fv GLEW_GET_FUN(__glewVertexAttrib2fv)
#define glVertexAttrib2s GLEW_GET_FUN(__glewVertexAttrib2s)
#define glVertexAttrib2sv GLEW_GET_FUN(__glewVertexAttrib2sv)
#define glVertexAttrib3d GLEW_GET_FUN(__glewVertexAttrib3d)
#define glVertexAttrib3dv GLEW_GET_FUN(__glewVertexAttrib3dv)
#define glVertexAttrib3f GLEW_GET_FUN(__glewVertexAttrib3f)
#define glVertexAttrib3fv GLEW_GET_FUN(__glewVertexAttrib3fv)
#define glVertexAttrib3s GLEW_GET_FUN(__glewVertexAttrib3s)
#define glVertexAttrib3sv GLEW_GET_FUN(__glewVertexAttrib3sv)
#define glVertexAttrib4Nbv GLEW_GET_FUN(__glewVertexAttrib4Nbv)
#define glVertexAttrib4Niv GLEW_GET_FUN(__glewVertexAttrib4Niv)
#define glVertexAttrib4Nsv GLEW_GET_FUN(__glewVertexAttrib4Nsv)
#define glVertexAttrib4Nub GLEW_GET_FUN(__glewVertexAttrib4Nub)
#define glVertexAttrib4Nubv GLEW_GET_FUN(__glewVertexAttrib4Nubv)
#define glVertexAttrib4Nuiv GLEW_GET_FUN(__glewVertexAttrib4Nuiv)
#define glVertexAttrib4Nusv GLEW_GET_FUN(__glewVertexAttrib4Nusv)
#define glVertexAttrib4bv GLEW_GET_FUN(__glewVertexAttrib4bv)
#define glVertexAttrib4d GLEW_GET_FUN(__glewVertexAttrib4d)
#define glVertexAttrib4dv GLEW_GET_FUN(__glewVertexAttrib4dv)
#define glVertexAttrib4f GLEW_GET_FUN(__glewVertexAttrib4f)
#define glVertexAttrib4fv GLEW_GET_FUN(__glewVertexAttrib4fv)
#define glVertexAttrib4iv GLEW_GET_FUN(__glewVertexAttrib4iv)
#define glVertexAttrib4s GLEW_GET_FUN(__glewVertexAttrib4s)
#define glVertexAttrib4sv GLEW_GET_FUN(__glewVertexAttrib4sv)
#define glVertexAttrib4ubv GLEW_GET_FUN(__glewVertexAttrib4ubv)
#define glVertexAttrib4uiv GLEW_GET_FUN(__glewVertexAttrib4uiv)
#define glVertexAttrib4usv GLEW_GET_FUN(__glewVertexAttrib4usv)
#define glVertexAttribPointer GLEW_GET_FUN(__glewVertexAttribPointer)

#define GLEW_VERSION_2_0 GLEW_GET_VAR(__GLEW_VERSION_2_0)

#endif /* GL_VERSION_2_0 */

/* ----------------------------- GL_VERSION_2_1 ---------------------------- */

#ifndef GL_VERSION_2_1
#define GL_VERSION_2_1 1

#define GL_CURRENT_RASTER_SECONDARY_COLOR 0x845F
#define GL_PIXEL_PACK_BUFFER 0x88EB
#define GL_PIXEL_UNPACK_BUFFER 0x88EC
#define GL_PIXEL_PACK_BUFFER_BINDING 0x88ED
#define GL_PIXEL_UNPACK_BUFFER_BINDING 0x88EF
#define GL_FLOAT_MAT2x3 0x8B65
#define GL_FLOAT_MAT2x4 0x8B66
#define GL_FLOAT_MAT3x2 0x8B67
#define GL_FLOAT_MAT3x4 0x8B68
#define GL_FLOAT_MAT4x2 0x8B69
#define GL_FLOAT_MAT4x3 0x8B6A
#define GL_SRGB 0x8C40
#define GL_SRGB8 0x8C41
#define GL_SRGB_ALPHA 0x8C42
#define GL_SRGB8_ALPHA8 0x8C43
#define GL_SLUMINANCE_ALPHA 0x8C44
#define GL_SLUMINANCE8_ALPHA8 0x8C45
#define GL_SLUMINANCE 0x8C46
#define GL_SLUMINANCE8 0x8C47
#define GL_COMPRESSED_SRGB 0x8C48
#define GL_COMPRESSED_SRGB_ALPHA 0x8C49
#define GL_COMPRESSED_SLUMINANCE 0x8C4A
#define GL_COMPRESSED_SLUMINANCE_ALPHA 0x8C4B

typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2X3FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat *value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2X4FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat *value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3X2FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat *value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3X4FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat *value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4X2FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat *value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4X3FVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat *value);

#define glUniformMatrix2x3fv GLEW_GET_FUN(__glewUniformMatrix2x3fv)
#define glUniformMatrix2x4fv GLEW_GET_FUN(__glewUniformMatrix2x4fv)
#define glUniformMatrix3x2fv GLEW_GET_FUN(__glewUniformMatrix3x2fv)
#define glUniformMatrix3x4fv GLEW_GET_FUN(__glewUniformMatrix3x4fv)
#define glUniformMatrix4x2fv GLEW_GET_FUN(__glewUniformMatrix4x2fv)
#define glUniformMatrix4x3fv GLEW_GET_FUN(__glewUniformMatrix4x3fv)

#define GLEW_VERSION_2_1 GLEW_GET_VAR(__GLEW_VERSION_2_1)

#endif /* GL_VERSION_2_1 */

/* ----------------------------- GL_VERSION_3_0 ---------------------------- */

#ifndef GL_VERSION_3_0
#define GL_VERSION_3_0 1

#define GL_MAX_CLIP_DISTANCES GL_MAX_CLIP_PLANES
#define GL_CLIP_DISTANCE5 GL_CLIP_PLANE5
#define GL_CLIP_DISTANCE1 GL_CLIP_PLANE1
#define GL_CLIP_DISTANCE3 GL_CLIP_PLANE3
#define GL_COMPARE_REF_TO_TEXTURE GL_COMPARE_R_TO_TEXTURE_ARB
#define GL_CLIP_DISTANCE0 GL_CLIP_PLANE0
#define GL_CLIP_DISTANCE4 GL_CLIP_PLANE4
#define GL_CLIP_DISTANCE2 GL_CLIP_PLANE2
#define GL_MAX_VARYING_COMPONENTS GL_MAX_VARYING_FLOATS
#define GL_CONTEXT_FLAG_FORWARD_COMPATIBLE_BIT 0x0001
#define GL_MAJOR_VERSION 0x821B
#define GL_MINOR_VERSION 0x821C
#define GL_NUM_EXTENSIONS 0x821D
#define GL_CONTEXT_FLAGS 0x821E
#define GL_DEPTH_BUFFER 0x8223
#define GL_STENCIL_BUFFER 0x8224
#define GL_COMPRESSED_RED 0x8225
#define GL_COMPRESSED_RG 0x8226
#define GL_RGBA32F 0x8814
#define GL_RGB32F 0x8815
#define GL_RGBA16F 0x881A
#define GL_RGB16F 0x881B
#define GL_VERTEX_ATTRIB_ARRAY_INTEGER 0x88FD
#define GL_MAX_ARRAY_TEXTURE_LAYERS 0x88FF
#define GL_MIN_PROGRAM_TEXEL_OFFSET 0x8904
#define GL_MAX_PROGRAM_TEXEL_OFFSET 0x8905
#define GL_CLAMP_VERTEX_COLOR 0x891A
#define GL_CLAMP_FRAGMENT_COLOR 0x891B
#define GL_CLAMP_READ_COLOR 0x891C
#define GL_FIXED_ONLY 0x891D
#define GL_TEXTURE_RED_TYPE 0x8C10
#define GL_TEXTURE_GREEN_TYPE 0x8C11
#define GL_TEXTURE_BLUE_TYPE 0x8C12
#define GL_TEXTURE_ALPHA_TYPE 0x8C13
#define GL_TEXTURE_LUMINANCE_TYPE 0x8C14
#define GL_TEXTURE_INTENSITY_TYPE 0x8C15
#define GL_TEXTURE_DEPTH_TYPE 0x8C16
#define GL_UNSIGNED_NORMALIZED 0x8C17
#define GL_TEXTURE_1D_ARRAY 0x8C18
#define GL_PROXY_TEXTURE_1D_ARRAY 0x8C19
#define GL_TEXTURE_2D_ARRAY 0x8C1A
#define GL_PROXY_TEXTURE_2D_ARRAY 0x8C1B
#define GL_TEXTURE_BINDING_1D_ARRAY 0x8C1C
#define GL_TEXTURE_BINDING_2D_ARRAY 0x8C1D
#define GL_R11F_G11F_B10F 0x8C3A
#define GL_UNSIGNED_INT_10F_11F_11F_REV 0x8C3B
#define GL_RGB9_E5 0x8C3D
#define GL_UNSIGNED_INT_5_9_9_9_REV 0x8C3E
#define GL_TEXTURE_SHARED_SIZE 0x8C3F
#define GL_TRANSFORM_FEEDBACK_VARYING_MAX_LENGTH 0x8C76
#define GL_TRANSFORM_FEEDBACK_BUFFER_MODE 0x8C7F
#define GL_MAX_TRANSFORM_FEEDBACK_SEPARATE_COMPONENTS 0x8C80
#define GL_TRANSFORM_FEEDBACK_VARYINGS 0x8C83
#define GL_TRANSFORM_FEEDBACK_BUFFER_START 0x8C84
#define GL_TRANSFORM_FEEDBACK_BUFFER_SIZE 0x8C85
#define GL_PRIMITIVES_GENERATED 0x8C87
#define GL_TRANSFORM_FEEDBACK_PRIMITIVES_WRITTEN 0x8C88
#define GL_RASTERIZER_DISCARD 0x8C89
#define GL_MAX_TRANSFORM_FEEDBACK_INTERLEAVED_COMPONENTS 0x8C8A
#define GL_MAX_TRANSFORM_FEEDBACK_SEPARATE_ATTRIBS 0x8C8B
#define GL_INTERLEAVED_ATTRIBS 0x8C8C
#define GL_SEPARATE_ATTRIBS 0x8C8D
#define GL_TRANSFORM_FEEDBACK_BUFFER 0x8C8E
#define GL_TRANSFORM_FEEDBACK_BUFFER_BINDING 0x8C8F
#define GL_RGBA32UI 0x8D70
#define GL_RGB32UI 0x8D71
#define GL_RGBA16UI 0x8D76
#define GL_RGB16UI 0x8D77
#define GL_RGBA8UI 0x8D7C
#define GL_RGB8UI 0x8D7D
#define GL_RGBA32I 0x8D82
#define GL_RGB32I 0x8D83
#define GL_RGBA16I 0x8D88
#define GL_RGB16I 0x8D89
#define GL_RGBA8I 0x8D8E
#define GL_RGB8I 0x8D8F
#define GL_RED_INTEGER 0x8D94
#define GL_GREEN_INTEGER 0x8D95
#define GL_BLUE_INTEGER 0x8D96
#define GL_ALPHA_INTEGER 0x8D97
#define GL_RGB_INTEGER 0x8D98
#define GL_RGBA_INTEGER 0x8D99
#define GL_BGR_INTEGER 0x8D9A
#define GL_BGRA_INTEGER 0x8D9B
#define GL_SAMPLER_1D_ARRAY 0x8DC0
#define GL_SAMPLER_2D_ARRAY 0x8DC1
#define GL_SAMPLER_1D_ARRAY_SHADOW 0x8DC3
#define GL_SAMPLER_2D_ARRAY_SHADOW 0x8DC4
#define GL_SAMPLER_CUBE_SHADOW 0x8DC5
#define GL_UNSIGNED_INT_VEC2 0x8DC6
#define GL_UNSIGNED_INT_VEC3 0x8DC7
#define GL_UNSIGNED_INT_VEC4 0x8DC8
#define GL_INT_SAMPLER_1D 0x8DC9
#define GL_INT_SAMPLER_2D 0x8DCA
#define GL_INT_SAMPLER_3D 0x8DCB
#define GL_INT_SAMPLER_CUBE 0x8DCC
#define GL_INT_SAMPLER_1D_ARRAY 0x8DCE
#define GL_INT_SAMPLER_2D_ARRAY 0x8DCF
#define GL_UNSIGNED_INT_SAMPLER_1D 0x8DD1
#define GL_UNSIGNED_INT_SAMPLER_2D 0x8DD2
#define GL_UNSIGNED_INT_SAMPLER_3D 0x8DD3
#define GL_UNSIGNED_INT_SAMPLER_CUBE 0x8DD4
#define GL_UNSIGNED_INT_SAMPLER_1D_ARRAY 0x8DD6
#define GL_UNSIGNED_INT_SAMPLER_2D_ARRAY 0x8DD7
#define GL_QUERY_WAIT 0x8E13
#define GL_QUERY_NO_WAIT 0x8E14
#define GL_QUERY_BY_REGION_WAIT 0x8E15
#define GL_QUERY_BY_REGION_NO_WAIT 0x8E16

typedef void (GLAPIENTRY * PFNGLBEGINCONDITIONALRENDERPROC) (GLuint, GLenum);
typedef void (GLAPIENTRY * PFNGLBEGINTRANSFORMFEEDBACKPROC) (GLenum);
typedef void (GLAPIENTRY * PFNGLBINDFRAGDATALOCATIONPROC) (GLuint, GLuint, const GLchar*);
typedef void (GLAPIENTRY * PFNGLCLAMPCOLORPROC) (GLenum, GLenum);
typedef void (GLAPIENTRY * PFNGLCLEARBUFFERFIPROC) (GLenum, GLint, GLfloat, GLint);
typedef void (GLAPIENTRY * PFNGLCLEARBUFFERFVPROC) (GLenum, GLint, const GLfloat*);
typedef void (GLAPIENTRY * PFNGLCLEARBUFFERIVPROC) (GLenum, GLint, const GLint*);
typedef void (GLAPIENTRY * PFNGLCLEARBUFFERUIVPROC) (GLenum, GLint, const GLuint*);
typedef void (GLAPIENTRY * PFNGLCOLORMASKIPROC) (GLuint, GLboolean, GLboolean, GLboolean, GLboolean);
typedef void (GLAPIENTRY * PFNGLDISABLEIPROC) (GLenum, GLuint);
typedef void (GLAPIENTRY * PFNGLENABLEIPROC) (GLenum, GLuint);
typedef void (GLAPIENTRY * PFNGLENDCONDITIONALRENDERPROC) (void);
typedef void (GLAPIENTRY * PFNGLENDTRANSFORMFEEDBACKPROC) (void);
typedef void (GLAPIENTRY * PFNGLGETBOOLEANI_VPROC) (GLenum, GLuint, GLboolean*);
typedef GLint (GLAPIENTRY * PFNGLGETFRAGDATALOCATIONPROC) (GLuint, const GLchar*);
typedef const GLubyte* (GLAPIENTRY * PFNGLGETSTRINGIPROC) (GLenum, GLuint);
typedef void (GLAPIENTRY * PFNGLGETTEXPARAMETERIIVPROC) (GLenum, GLenum, GLint*);
typedef void (GLAPIENTRY * PFNGLGETTEXPARAMETERIUIVPROC) (GLenum, GLenum, GLuint*);
typedef void (GLAPIENTRY * PFNGLGETTRANSFORMFEEDBACKVARYINGPROC) (GLuint, GLuint, GLsizei, GLsizei *, GLsizei *, GLenum *, GLchar *);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMUIVPROC) (GLuint, GLint, GLuint*);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIIVPROC) (GLuint, GLenum, GLint*);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIUIVPROC) (GLuint, GLenum, GLuint*);
typedef GLboolean (GLAPIENTRY * PFNGLISENABLEDIPROC) (GLenum, GLuint);
typedef void (GLAPIENTRY * PFNGLTEXPARAMETERIIVPROC) (GLenum, GLenum, const GLint*);
typedef void (GLAPIENTRY * PFNGLTEXPARAMETERIUIVPROC) (GLenum, GLenum, const GLuint*);
typedef void (GLAPIENTRY * PFNGLTRANSFORMFEEDBACKVARYINGSPROC) (GLuint, GLsizei, const GLchar **, GLenum);
typedef void (GLAPIENTRY * PFNGLUNIFORM1UIPROC) (GLint, GLuint);
typedef void (GLAPIENTRY * PFNGLUNIFORM1UIVPROC) (GLint, GLsizei, const GLuint*);
typedef void (GLAPIENTRY * PFNGLUNIFORM2UIPROC) (GLint, GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLUNIFORM2UIVPROC) (GLint, GLsizei, const GLuint*);
typedef void (GLAPIENTRY * PFNGLUNIFORM3UIPROC) (GLint, GLuint, GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLUNIFORM3UIVPROC) (GLint, GLsizei, const GLuint*);
typedef void (GLAPIENTRY * PFNGLUNIFORM4UIPROC) (GLint, GLuint, GLuint, GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLUNIFORM4UIVPROC) (GLint, GLsizei, const GLuint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1IPROC) (GLuint, GLint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1IVPROC) (GLuint, const GLint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1UIPROC) (GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1UIVPROC) (GLuint, const GLuint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2IPROC) (GLuint, GLint, GLint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2IVPROC) (GLuint, const GLint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2UIPROC) (GLuint, GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2UIVPROC) (GLuint, const GLuint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3IPROC) (GLuint, GLint, GLint, GLint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3IVPROC) (GLuint, const GLint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3UIPROC) (GLuint, GLuint, GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3UIVPROC) (GLuint, const GLuint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4BVPROC) (GLuint, const GLbyte*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4IPROC) (GLuint, GLint, GLint, GLint, GLint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4IVPROC) (GLuint, const GLint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4SVPROC) (GLuint, const GLshort*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4UBVPROC) (GLuint, const GLubyte*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4UIPROC) (GLuint, GLuint, GLuint, GLuint, GLuint);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4UIVPROC) (GLuint, const GLuint*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4USVPROC) (GLuint, const GLushort*);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBIPOINTERPROC) (GLuint, GLint, GLenum, GLsizei, const GLvoid*);

#define glBeginConditionalRender GLEW_GET_FUN(__glewBeginConditionalRender)
#define glBeginTransformFeedback GLEW_GET_FUN(__glewBeginTransformFeedback)
#define glBindFragDataLocation GLEW_GET_FUN(__glewBindFragDataLocation)
#define glClampColor GLEW_GET_FUN(__glewClampColor)
#define glClearBufferfi GLEW_GET_FUN(__glewClearBufferfi)
#define glClearBufferfv GLEW_GET_FUN(__glewClearBufferfv)
#define glClearBufferiv GLEW_GET_FUN(__glewClearBufferiv)
#define glClearBufferuiv GLEW_GET_FUN(__glewClearBufferuiv)
#define glColorMaski GLEW_GET_FUN(__glewColorMaski)
#define glDisablei GLEW_GET_FUN(__glewDisablei)
#define glEnablei GLEW_GET_FUN(__glewEnablei)
#define glEndConditionalRender GLEW_GET_FUN(__glewEndConditionalRender)
#define glEndTransformFeedback GLEW_GET_FUN(__glewEndTransformFeedback)
#define glGetBooleani_v GLEW_GET_FUN(__glewGetBooleani_v)
#define glGetFragDataLocation GLEW_GET_FUN(__glewGetFragDataLocation)
#define glGetStringi GLEW_GET_FUN(__glewGetStringi)
#define glGetTexParameterIiv GLEW_GET_FUN(__glewGetTexParameterIiv)
#define glGetTexParameterIuiv GLEW_GET_FUN(__glewGetTexParameterIuiv)
#define glGetTransformFeedbackVarying GLEW_GET_FUN(__glewGetTransformFeedbackVarying)
#define glGetUniformuiv GLEW_GET_FUN(__glewGetUniformuiv)
#define glGetVertexAttribIiv GLEW_GET_FUN(__glewGetVertexAttribIiv)
#define glGetVertexAttribIuiv GLEW_GET_FUN(__glewGetVertexAttribIuiv)
#define glIsEnabledi GLEW_GET_FUN(__glewIsEnabledi)
#define glTexParameterIiv GLEW_GET_FUN(__glewTexParameterIiv)
#define glTexParameterIuiv GLEW_GET_FUN(__glewTexParameterIuiv)
#define glTransformFeedbackVaryings GLEW_GET_FUN(__glewTransformFeedbackVaryings)
#define glUniform1ui GLEW_GET_FUN(__glewUniform1ui)
#define glUniform1uiv GLEW_GET_FUN(__glewUniform1uiv)
#define glUniform2ui GLEW_GET_FUN(__glewUniform2ui)
#define glUniform2uiv GLEW_GET_FUN(__glewUniform2uiv)
#define glUniform3ui GLEW_GET_FUN(__glewUniform3ui)
#define glUniform3uiv GLEW_GET_FUN(__glewUniform3uiv)
#define glUniform4ui GLEW_GET_FUN(__glewUniform4ui)
#define glUniform4uiv GLEW_GET_FUN(__glewUniform4uiv)
#define glVertexAttribI1i GLEW_GET_FUN(__glewVertexAttribI1i)
#define glVertexAttribI1iv GLEW_GET_FUN(__glewVertexAttribI1iv)
#define glVertexAttribI1ui GLEW_GET_FUN(__glewVertexAttribI1ui)
#define glVertexAttribI1uiv GLEW_GET_FUN(__glewVertexAttribI1uiv)
#define glVertexAttribI2i GLEW_GET_FUN(__glewVertexAttribI2i)
#define glVertexAttribI2iv GLEW_GET_FUN(__glewVertexAttribI2iv)
#define glVertexAttribI2ui GLEW_GET_FUN(__glewVertexAttribI2ui)
#define glVertexAttribI2uiv GLEW_GET_FUN(__glewVertexAttribI2uiv)
#define glVertexAttribI3i GLEW_GET_FUN(__glewVertexAttribI3i)
#define glVertexAttribI3iv GLEW_GET_FUN(__glewVertexAttribI3iv)
#define glVertexAttribI3ui GLEW_GET_FUN(__glewVertexAttribI3ui)
#define glVertexAttribI3uiv GLEW_GET_FUN(__glewVertexAttribI3uiv)
#define glVertexAttribI4bv GLEW_GET_FUN(__glewVertexAttribI4bv)
#define glVertexAttribI4i GLEW_GET_FUN(__glewVertexAttribI4i)
#define glVertexAttribI4iv GLEW_GET_FUN(__glewVertexAttribI4iv)
#define glVertexAttribI4sv GLEW_GET_FUN(__glewVertexAttribI4sv)
#define glVertexAttribI4ubv GLEW_GET_FUN(__glewVertexAttribI4ubv)
#define glVertexAttribI4ui GLEW_GET_FUN(__glewVertexAttribI4ui)
#define glVertexAttribI4uiv GLEW_GET_FUN(__glewVertexAttribI4uiv)
#define glVertexAttribI4usv GLEW_GET_FUN(__glewVertexAttribI4usv)
#define glVertexAttribIPointer GLEW_GET_FUN(__glewVertexAttribIPointer)

#define GLEW_VERSION_3_0 GLEW_GET_VAR(__GLEW_VERSION_3_0)

#endif /* GL_VERSION_3_0 */

/* ----------------------------- GL_VERSION_3_1 ---------------------------- */

#ifndef GL_VERSION_3_1
#define GL_VERSION_3_1 1

#define GL_TEXTURE_RECTANGLE 0x84F5
#define GL_TEXTURE_BINDING_RECTANGLE 0x84F6
#define GL_PROXY_TEXTURE_RECTANGLE 0x84F7
#define GL_MAX_RECTANGLE_TEXTURE_SIZE 0x84F8
#define GL_SAMPLER_2D_RECT 0x8B63
#define GL_SAMPLER_2D_RECT_SHADOW 0x8B64
#define GL_TEXTURE_BUFFER 0x8C2A
#define GL_MAX_TEXTURE_BUFFER_SIZE 0x8C2B
#define GL_TEXTURE_BINDING_BUFFER 0x8C2C
#define GL_TEXTURE_BUFFER_DATA_STORE_BINDING 0x8C2D
#define GL_TEXTURE_BUFFER_FORMAT 0x8C2E
#define GL_SAMPLER_BUFFER 0x8DC2
#define GL_INT_SAMPLER_2D_RECT 0x8DCD
#define GL_INT_SAMPLER_BUFFER 0x8DD0
#define GL_UNSIGNED_INT_SAMPLER_2D_RECT 0x8DD5
#define GL_UNSIGNED_INT_SAMPLER_BUFFER 0x8DD8
#define GL_RED_SNORM 0x8F90
#define GL_RG_SNORM 0x8F91
#define GL_RGB_SNORM 0x8F92
#define GL_RGBA_SNORM 0x8F93
#define GL_R8_SNORM 0x8F94
#define GL_RG8_SNORM 0x8F95
#define GL_RGB8_SNORM 0x8F96
#define GL_RGBA8_SNORM 0x8F97
#define GL_R16_SNORM 0x8F98
#define GL_RG16_SNORM 0x8F99
#define GL_RGB16_SNORM 0x8F9A
#define GL_RGBA16_SNORM 0x8F9B
#define GL_SIGNED_NORMALIZED 0x8F9C
#define GL_PRIMITIVE_RESTART 0x8F9D
#define GL_PRIMITIVE_RESTART_INDEX 0x8F9E
#define GL_BUFFER_ACCESS_FLAGS 0x911F
#define GL_BUFFER_MAP_LENGTH 0x9120
#define GL_BUFFER_MAP_OFFSET 0x9121

typedef void (GLAPIENTRY * PFNGLDRAWARRAYSINSTANCEDPROC) (GLenum, GLint, GLsizei, GLsizei);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINSTANCEDPROC) (GLenum, GLsizei, GLenum, const GLvoid*, GLsizei);
typedef void (GLAPIENTRY * PFNGLPRIMITIVERESTARTINDEXPROC) (GLuint);
typedef void (GLAPIENTRY * PFNGLTEXBUFFERPROC) (GLenum, GLenum, GLuint);

#define glDrawArraysInstanced GLEW_GET_FUN(__glewDrawArraysInstanced)
#define glDrawElementsInstanced GLEW_GET_FUN(__glewDrawElementsInstanced)
#define glPrimitiveRestartIndex GLEW_GET_FUN(__glewPrimitiveRestartIndex)
#define glTexBuffer GLEW_GET_FUN(__glewTexBuffer)

#define GLEW_VERSION_3_1 GLEW_GET_VAR(__GLEW_VERSION_3_1)

#endif /* GL_VERSION_3_1 */

/* ----------------------------- GL_VERSION_3_2 ---------------------------- */

#ifndef GL_VERSION_3_2
#define GL_VERSION_3_2 1

#define GL_CONTEXT_CORE_PROFILE_BIT 0x00000001
#define GL_CONTEXT_COMPATIBILITY_PROFILE_BIT 0x00000002
#define GL_LINES_ADJACENCY 0x000A
#define GL_LINE_STRIP_ADJACENCY 0x000B
#define GL_TRIANGLES_ADJACENCY 0x000C
#define GL_TRIANGLE_STRIP_ADJACENCY 0x000D
#define GL_PROGRAM_POINT_SIZE 0x8642
#define GL_GEOMETRY_VERTICES_OUT 0x8916
#define GL_GEOMETRY_INPUT_TYPE 0x8917
#define GL_GEOMETRY_OUTPUT_TYPE 0x8918
#define GL_MAX_GEOMETRY_TEXTURE_IMAGE_UNITS 0x8C29
#define GL_FRAMEBUFFER_ATTACHMENT_LAYERED 0x8DA7
#define GL_FRAMEBUFFER_INCOMPLETE_LAYER_TARGETS 0x8DA8
#define GL_GEOMETRY_SHADER 0x8DD9
#define GL_MAX_GEOMETRY_UNIFORM_COMPONENTS 0x8DDF
#define GL_MAX_GEOMETRY_OUTPUT_VERTICES 0x8DE0
#define GL_MAX_GEOMETRY_TOTAL_OUTPUT_COMPONENTS 0x8DE1
#define GL_MAX_VERTEX_OUTPUT_COMPONENTS 0x9122
#define GL_MAX_GEOMETRY_INPUT_COMPONENTS 0x9123
#define GL_MAX_GEOMETRY_OUTPUT_COMPONENTS 0x9124
#define GL_MAX_FRAGMENT_INPUT_COMPONENTS 0x9125
#define GL_CONTEXT_PROFILE_MASK 0x9126

typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTUREPROC) (GLenum, GLenum, GLuint, GLint);
typedef void (GLAPIENTRY * PFNGLGETBUFFERPARAMETERI64VPROC) (GLenum, GLenum, GLint64 *);
typedef void (GLAPIENTRY * PFNGLGETINTEGER64I_VPROC) (GLenum, GLuint, GLint64 *);

#define glFramebufferTexture GLEW_GET_FUN(__glewFramebufferTexture)
#define glGetBufferParameteri64v GLEW_GET_FUN(__glewGetBufferParameteri64v)
#define glGetInteger64i_v GLEW_GET_FUN(__glewGetInteger64i_v)

#define GLEW_VERSION_3_2 GLEW_GET_VAR(__GLEW_VERSION_3_2)

#endif /* GL_VERSION_3_2 */

/* ----------------------------- GL_VERSION_3_3 ---------------------------- */

#ifndef GL_VERSION_3_3
#define GL_VERSION_3_3 1

#define GL_VERTEX_ATTRIB_ARRAY_DIVISOR 0x88FE
#define GL_ANY_SAMPLES_PASSED 0x8C2F
#define GL_TEXTURE_SWIZZLE_R 0x8E42
#define GL_TEXTURE_SWIZZLE_G 0x8E43
#define GL_TEXTURE_SWIZZLE_B 0x8E44
#define GL_TEXTURE_SWIZZLE_A 0x8E45
#define GL_TEXTURE_SWIZZLE_RGBA 0x8E46
#define GL_RGB10_A2UI 0x906F

typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBDIVISORPROC) (GLuint index, GLuint divisor);

#define glVertexAttribDivisor GLEW_GET_FUN(__glewVertexAttribDivisor)

#define GLEW_VERSION_3_3 GLEW_GET_VAR(__GLEW_VERSION_3_3)

#endif /* GL_VERSION_3_3 */

/* ----------------------------- GL_VERSION_4_0 ---------------------------- */

#ifndef GL_VERSION_4_0
#define GL_VERSION_4_0 1

#define GL_GEOMETRY_SHADER_INVOCATIONS 0x887F
#define GL_SAMPLE_SHADING 0x8C36
#define GL_MIN_SAMPLE_SHADING_VALUE 0x8C37
#define GL_MAX_GEOMETRY_SHADER_INVOCATIONS 0x8E5A
#define GL_MIN_FRAGMENT_INTERPOLATION_OFFSET 0x8E5B
#define GL_MAX_FRAGMENT_INTERPOLATION_OFFSET 0x8E5C
#define GL_FRAGMENT_INTERPOLATION_OFFSET_BITS 0x8E5D
#define GL_MIN_PROGRAM_TEXTURE_GATHER_OFFSET 0x8E5E
#define GL_MAX_PROGRAM_TEXTURE_GATHER_OFFSET 0x8E5F
#define GL_MAX_PROGRAM_TEXTURE_GATHER_COMPONENTS 0x8F9F
#define GL_TEXTURE_CUBE_MAP_ARRAY 0x9009
#define GL_TEXTURE_BINDING_CUBE_MAP_ARRAY 0x900A
#define GL_PROXY_TEXTURE_CUBE_MAP_ARRAY 0x900B
#define GL_SAMPLER_CUBE_MAP_ARRAY 0x900C
#define GL_SAMPLER_CUBE_MAP_ARRAY_SHADOW 0x900D
#define GL_INT_SAMPLER_CUBE_MAP_ARRAY 0x900E
#define GL_UNSIGNED_INT_SAMPLER_CUBE_MAP_ARRAY 0x900F

typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONSEPARATEIPROC) (GLuint buf, GLenum modeRGB, GLenum modeAlpha);
typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONIPROC) (GLuint buf, GLenum mode);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCSEPARATEIPROC) (GLuint buf, GLenum srcRGB, GLenum dstRGB, GLenum srcAlpha, GLenum dstAlpha);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCIPROC) (GLuint buf, GLenum src, GLenum dst);
typedef void (GLAPIENTRY * PFNGLMINSAMPLESHADINGPROC) (GLclampf value);

#define glBlendEquationSeparatei GLEW_GET_FUN(__glewBlendEquationSeparatei)
#define glBlendEquationi GLEW_GET_FUN(__glewBlendEquationi)
#define glBlendFuncSeparatei GLEW_GET_FUN(__glewBlendFuncSeparatei)
#define glBlendFunci GLEW_GET_FUN(__glewBlendFunci)
#define glMinSampleShading GLEW_GET_FUN(__glewMinSampleShading)

#define GLEW_VERSION_4_0 GLEW_GET_VAR(__GLEW_VERSION_4_0)

#endif /* GL_VERSION_4_0 */

/* ----------------------------- GL_VERSION_4_1 ---------------------------- */

#ifndef GL_VERSION_4_1
#define GL_VERSION_4_1 1

#define GLEW_VERSION_4_1 GLEW_GET_VAR(__GLEW_VERSION_4_1)

#endif /* GL_VERSION_4_1 */

/* ----------------------------- GL_VERSION_4_2 ---------------------------- */

#ifndef GL_VERSION_4_2
#define GL_VERSION_4_2 1

#define GLEW_VERSION_4_2 GLEW_GET_VAR(__GLEW_VERSION_4_2)

#endif /* GL_VERSION_4_2 */

/* -------------------------- GL_3DFX_multisample -------------------------- */

#ifndef GL_3DFX_multisample
#define GL_3DFX_multisample 1

#define GL_MULTISAMPLE_3DFX 0x86B2
#define GL_SAMPLE_BUFFERS_3DFX 0x86B3
#define GL_SAMPLES_3DFX 0x86B4
#define GL_MULTISAMPLE_BIT_3DFX 0x20000000

#define GLEW_3DFX_multisample GLEW_GET_VAR(__GLEW_3DFX_multisample)

#endif /* GL_3DFX_multisample */

/* ---------------------------- GL_3DFX_tbuffer ---------------------------- */

#ifndef GL_3DFX_tbuffer
#define GL_3DFX_tbuffer 1

typedef void (GLAPIENTRY * PFNGLTBUFFERMASK3DFXPROC) (GLuint mask);

#define glTbufferMask3DFX GLEW_GET_FUN(__glewTbufferMask3DFX)

#define GLEW_3DFX_tbuffer GLEW_GET_VAR(__GLEW_3DFX_tbuffer)

#endif /* GL_3DFX_tbuffer */

/* -------------------- GL_3DFX_texture_compression_FXT1 ------------------- */

#ifndef GL_3DFX_texture_compression_FXT1
#define GL_3DFX_texture_compression_FXT1 1

#define GL_COMPRESSED_RGB_FXT1_3DFX 0x86B0
#define GL_COMPRESSED_RGBA_FXT1_3DFX 0x86B1

#define GLEW_3DFX_texture_compression_FXT1 GLEW_GET_VAR(__GLEW_3DFX_texture_compression_FXT1)

#endif /* GL_3DFX_texture_compression_FXT1 */

/* ----------------------- GL_AMD_blend_minmax_factor ---------------------- */

#ifndef GL_AMD_blend_minmax_factor
#define GL_AMD_blend_minmax_factor 1

#define GL_FACTOR_MIN_AMD 0x901C
#define GL_FACTOR_MAX_AMD 0x901D

#define GLEW_AMD_blend_minmax_factor GLEW_GET_VAR(__GLEW_AMD_blend_minmax_factor)

#endif /* GL_AMD_blend_minmax_factor */

/* ----------------------- GL_AMD_conservative_depth ----------------------- */

#ifndef GL_AMD_conservative_depth
#define GL_AMD_conservative_depth 1

#define GLEW_AMD_conservative_depth GLEW_GET_VAR(__GLEW_AMD_conservative_depth)

#endif /* GL_AMD_conservative_depth */

/* -------------------------- GL_AMD_debug_output -------------------------- */

#ifndef GL_AMD_debug_output
#define GL_AMD_debug_output 1

#define GL_MAX_DEBUG_MESSAGE_LENGTH_AMD 0x9143
#define GL_MAX_DEBUG_LOGGED_MESSAGES_AMD 0x9144
#define GL_DEBUG_LOGGED_MESSAGES_AMD 0x9145
#define GL_DEBUG_SEVERITY_HIGH_AMD 0x9146
#define GL_DEBUG_SEVERITY_MEDIUM_AMD 0x9147
#define GL_DEBUG_SEVERITY_LOW_AMD 0x9148
#define GL_DEBUG_CATEGORY_API_ERROR_AMD 0x9149
#define GL_DEBUG_CATEGORY_WINDOW_SYSTEM_AMD 0x914A
#define GL_DEBUG_CATEGORY_DEPRECATION_AMD 0x914B
#define GL_DEBUG_CATEGORY_UNDEFINED_BEHAVIOR_AMD 0x914C
#define GL_DEBUG_CATEGORY_PERFORMANCE_AMD 0x914D
#define GL_DEBUG_CATEGORY_SHADER_COMPILER_AMD 0x914E
#define GL_DEBUG_CATEGORY_APPLICATION_AMD 0x914F
#define GL_DEBUG_CATEGORY_OTHER_AMD 0x9150

typedef void (APIENTRY *GLDEBUGPROCAMD)(GLuint id, GLenum category, GLenum severity, GLsizei length, const GLchar* message, GLvoid* userParam);

typedef void (GLAPIENTRY * PFNGLDEBUGMESSAGECALLBACKAMDPROC) (GLDEBUGPROCAMD callback, void* userParam);
typedef void (GLAPIENTRY * PFNGLDEBUGMESSAGEENABLEAMDPROC) (GLenum category, GLenum severity, GLsizei count, const GLuint* ids, GLboolean enabled);
typedef void (GLAPIENTRY * PFNGLDEBUGMESSAGEINSERTAMDPROC) (GLenum category, GLenum severity, GLuint id, GLsizei length, const char* buf);
typedef GLuint (GLAPIENTRY * PFNGLGETDEBUGMESSAGELOGAMDPROC) (GLuint count, GLsizei bufsize, GLenum* categories, GLuint* severities, GLuint* ids, GLsizei* lengths, char* message);

#define glDebugMessageCallbackAMD GLEW_GET_FUN(__glewDebugMessageCallbackAMD)
#define glDebugMessageEnableAMD GLEW_GET_FUN(__glewDebugMessageEnableAMD)
#define glDebugMessageInsertAMD GLEW_GET_FUN(__glewDebugMessageInsertAMD)
#define glGetDebugMessageLogAMD GLEW_GET_FUN(__glewGetDebugMessageLogAMD)

#define GLEW_AMD_debug_output GLEW_GET_VAR(__GLEW_AMD_debug_output)

#endif /* GL_AMD_debug_output */

/* ---------------------- GL_AMD_depth_clamp_separate ---------------------- */

#ifndef GL_AMD_depth_clamp_separate
#define GL_AMD_depth_clamp_separate 1

#define GL_DEPTH_CLAMP_NEAR_AMD 0x901E
#define GL_DEPTH_CLAMP_FAR_AMD 0x901F

#define GLEW_AMD_depth_clamp_separate GLEW_GET_VAR(__GLEW_AMD_depth_clamp_separate)

#endif /* GL_AMD_depth_clamp_separate */

/* ----------------------- GL_AMD_draw_buffers_blend ----------------------- */

#ifndef GL_AMD_draw_buffers_blend
#define GL_AMD_draw_buffers_blend 1

typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONINDEXEDAMDPROC) (GLuint buf, GLenum mode);
typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONSEPARATEINDEXEDAMDPROC) (GLuint buf, GLenum modeRGB, GLenum modeAlpha);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCINDEXEDAMDPROC) (GLuint buf, GLenum src, GLenum dst);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCSEPARATEINDEXEDAMDPROC) (GLuint buf, GLenum srcRGB, GLenum dstRGB, GLenum srcAlpha, GLenum dstAlpha);

#define glBlendEquationIndexedAMD GLEW_GET_FUN(__glewBlendEquationIndexedAMD)
#define glBlendEquationSeparateIndexedAMD GLEW_GET_FUN(__glewBlendEquationSeparateIndexedAMD)
#define glBlendFuncIndexedAMD GLEW_GET_FUN(__glewBlendFuncIndexedAMD)
#define glBlendFuncSeparateIndexedAMD GLEW_GET_FUN(__glewBlendFuncSeparateIndexedAMD)

#define GLEW_AMD_draw_buffers_blend GLEW_GET_VAR(__GLEW_AMD_draw_buffers_blend)

#endif /* GL_AMD_draw_buffers_blend */

/* ----------------------- GL_AMD_multi_draw_indirect ---------------------- */

#ifndef GL_AMD_multi_draw_indirect
#define GL_AMD_multi_draw_indirect 1

typedef void (GLAPIENTRY * PFNGLMULTIDRAWARRAYSINDIRECTAMDPROC) (GLenum mode, const void* indirect, GLsizei primcount, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWELEMENTSINDIRECTAMDPROC) (GLenum mode, GLenum type, const void* indirect, GLsizei primcount, GLsizei stride);

#define glMultiDrawArraysIndirectAMD GLEW_GET_FUN(__glewMultiDrawArraysIndirectAMD)
#define glMultiDrawElementsIndirectAMD GLEW_GET_FUN(__glewMultiDrawElementsIndirectAMD)

#define GLEW_AMD_multi_draw_indirect GLEW_GET_VAR(__GLEW_AMD_multi_draw_indirect)

#endif /* GL_AMD_multi_draw_indirect */

/* ------------------------- GL_AMD_name_gen_delete ------------------------ */

#ifndef GL_AMD_name_gen_delete
#define GL_AMD_name_gen_delete 1

#define GL_DATA_BUFFER_AMD 0x9151
#define GL_PERFORMANCE_MONITOR_AMD 0x9152
#define GL_QUERY_OBJECT_AMD 0x9153
#define GL_VERTEX_ARRAY_OBJECT_AMD 0x9154
#define GL_SAMPLER_OBJECT_AMD 0x9155

typedef void (GLAPIENTRY * PFNGLDELETENAMESAMDPROC) (GLenum identifier, GLuint num, const GLuint* names);
typedef void (GLAPIENTRY * PFNGLGENNAMESAMDPROC) (GLenum identifier, GLuint num, GLuint* names);
typedef GLboolean (GLAPIENTRY * PFNGLISNAMEAMDPROC) (GLenum identifier, GLuint name);

#define glDeleteNamesAMD GLEW_GET_FUN(__glewDeleteNamesAMD)
#define glGenNamesAMD GLEW_GET_FUN(__glewGenNamesAMD)
#define glIsNameAMD GLEW_GET_FUN(__glewIsNameAMD)

#define GLEW_AMD_name_gen_delete GLEW_GET_VAR(__GLEW_AMD_name_gen_delete)

#endif /* GL_AMD_name_gen_delete */

/* ----------------------- GL_AMD_performance_monitor ---------------------- */

#ifndef GL_AMD_performance_monitor
#define GL_AMD_performance_monitor 1

#define GL_UNSIGNED_INT 0x1405
#define GL_FLOAT 0x1406
#define GL_COUNTER_TYPE_AMD 0x8BC0
#define GL_COUNTER_RANGE_AMD 0x8BC1
#define GL_UNSIGNED_INT64_AMD 0x8BC2
#define GL_PERCENTAGE_AMD 0x8BC3
#define GL_PERFMON_RESULT_AVAILABLE_AMD 0x8BC4
#define GL_PERFMON_RESULT_SIZE_AMD 0x8BC5
#define GL_PERFMON_RESULT_AMD 0x8BC6

typedef void (GLAPIENTRY * PFNGLBEGINPERFMONITORAMDPROC) (GLuint monitor);
typedef void (GLAPIENTRY * PFNGLDELETEPERFMONITORSAMDPROC) (GLsizei n, GLuint* monitors);
typedef void (GLAPIENTRY * PFNGLENDPERFMONITORAMDPROC) (GLuint monitor);
typedef void (GLAPIENTRY * PFNGLGENPERFMONITORSAMDPROC) (GLsizei n, GLuint* monitors);
typedef void (GLAPIENTRY * PFNGLGETPERFMONITORCOUNTERDATAAMDPROC) (GLuint monitor, GLenum pname, GLsizei dataSize, GLuint* data, GLint *bytesWritten);
typedef void (GLAPIENTRY * PFNGLGETPERFMONITORCOUNTERINFOAMDPROC) (GLuint group, GLuint counter, GLenum pname, void* data);
typedef void (GLAPIENTRY * PFNGLGETPERFMONITORCOUNTERSTRINGAMDPROC) (GLuint group, GLuint counter, GLsizei bufSize, GLsizei* length, char *counterString);
typedef void (GLAPIENTRY * PFNGLGETPERFMONITORCOUNTERSAMDPROC) (GLuint group, GLint* numCounters, GLint *maxActiveCounters, GLsizei countersSize, GLuint *counters);
typedef void (GLAPIENTRY * PFNGLGETPERFMONITORGROUPSTRINGAMDPROC) (GLuint group, GLsizei bufSize, GLsizei* length, char *groupString);
typedef void (GLAPIENTRY * PFNGLGETPERFMONITORGROUPSAMDPROC) (GLint* numGroups, GLsizei groupsSize, GLuint *groups);
typedef void (GLAPIENTRY * PFNGLSELECTPERFMONITORCOUNTERSAMDPROC) (GLuint monitor, GLboolean enable, GLuint group, GLint numCounters, GLuint* counterList);

#define glBeginPerfMonitorAMD GLEW_GET_FUN(__glewBeginPerfMonitorAMD)
#define glDeletePerfMonitorsAMD GLEW_GET_FUN(__glewDeletePerfMonitorsAMD)
#define glEndPerfMonitorAMD GLEW_GET_FUN(__glewEndPerfMonitorAMD)
#define glGenPerfMonitorsAMD GLEW_GET_FUN(__glewGenPerfMonitorsAMD)
#define glGetPerfMonitorCounterDataAMD GLEW_GET_FUN(__glewGetPerfMonitorCounterDataAMD)
#define glGetPerfMonitorCounterInfoAMD GLEW_GET_FUN(__glewGetPerfMonitorCounterInfoAMD)
#define glGetPerfMonitorCounterStringAMD GLEW_GET_FUN(__glewGetPerfMonitorCounterStringAMD)
#define glGetPerfMonitorCountersAMD GLEW_GET_FUN(__glewGetPerfMonitorCountersAMD)
#define glGetPerfMonitorGroupStringAMD GLEW_GET_FUN(__glewGetPerfMonitorGroupStringAMD)
#define glGetPerfMonitorGroupsAMD GLEW_GET_FUN(__glewGetPerfMonitorGroupsAMD)
#define glSelectPerfMonitorCountersAMD GLEW_GET_FUN(__glewSelectPerfMonitorCountersAMD)

#define GLEW_AMD_performance_monitor GLEW_GET_VAR(__GLEW_AMD_performance_monitor)

#endif /* GL_AMD_performance_monitor */

/* ------------------------ GL_AMD_sample_positions ------------------------ */

#ifndef GL_AMD_sample_positions
#define GL_AMD_sample_positions 1

#define GL_SUBSAMPLE_DISTANCE_AMD 0x883F

typedef void (GLAPIENTRY * PFNGLSETMULTISAMPLEFVAMDPROC) (GLenum pname, GLuint index, const GLfloat* val);

#define glSetMultisamplefvAMD GLEW_GET_FUN(__glewSetMultisamplefvAMD)

#define GLEW_AMD_sample_positions GLEW_GET_VAR(__GLEW_AMD_sample_positions)

#endif /* GL_AMD_sample_positions */

/* ------------------ GL_AMD_seamless_cubemap_per_texture ------------------ */

#ifndef GL_AMD_seamless_cubemap_per_texture
#define GL_AMD_seamless_cubemap_per_texture 1

#define GL_TEXTURE_CUBE_MAP_SEAMLESS_ARB 0x884F

#define GLEW_AMD_seamless_cubemap_per_texture GLEW_GET_VAR(__GLEW_AMD_seamless_cubemap_per_texture)

#endif /* GL_AMD_seamless_cubemap_per_texture */

/* ---------------------- GL_AMD_shader_stencil_export --------------------- */

#ifndef GL_AMD_shader_stencil_export
#define GL_AMD_shader_stencil_export 1

#define GLEW_AMD_shader_stencil_export GLEW_GET_VAR(__GLEW_AMD_shader_stencil_export)

#endif /* GL_AMD_shader_stencil_export */

/* ------------------------ GL_AMD_texture_texture4 ------------------------ */

#ifndef GL_AMD_texture_texture4
#define GL_AMD_texture_texture4 1

#define GLEW_AMD_texture_texture4 GLEW_GET_VAR(__GLEW_AMD_texture_texture4)

#endif /* GL_AMD_texture_texture4 */

/* --------------- GL_AMD_transform_feedback3_lines_triangles -------------- */

#ifndef GL_AMD_transform_feedback3_lines_triangles
#define GL_AMD_transform_feedback3_lines_triangles 1

#define GLEW_AMD_transform_feedback3_lines_triangles GLEW_GET_VAR(__GLEW_AMD_transform_feedback3_lines_triangles)

#endif /* GL_AMD_transform_feedback3_lines_triangles */

/* -------------------- GL_AMD_vertex_shader_tessellator ------------------- */

#ifndef GL_AMD_vertex_shader_tessellator
#define GL_AMD_vertex_shader_tessellator 1

#define GL_SAMPLER_BUFFER_AMD 0x9001
#define GL_INT_SAMPLER_BUFFER_AMD 0x9002
#define GL_UNSIGNED_INT_SAMPLER_BUFFER_AMD 0x9003
#define GL_TESSELLATION_MODE_AMD 0x9004
#define GL_TESSELLATION_FACTOR_AMD 0x9005
#define GL_DISCRETE_AMD 0x9006
#define GL_CONTINUOUS_AMD 0x9007

typedef void (GLAPIENTRY * PFNGLTESSELLATIONFACTORAMDPROC) (GLfloat factor);
typedef void (GLAPIENTRY * PFNGLTESSELLATIONMODEAMDPROC) (GLenum mode);

#define glTessellationFactorAMD GLEW_GET_FUN(__glewTessellationFactorAMD)
#define glTessellationModeAMD GLEW_GET_FUN(__glewTessellationModeAMD)

#define GLEW_AMD_vertex_shader_tessellator GLEW_GET_VAR(__GLEW_AMD_vertex_shader_tessellator)

#endif /* GL_AMD_vertex_shader_tessellator */

/* ----------------------- GL_APPLE_aux_depth_stencil ---------------------- */

#ifndef GL_APPLE_aux_depth_stencil
#define GL_APPLE_aux_depth_stencil 1

#define GL_AUX_DEPTH_STENCIL_APPLE 0x8A14

#define GLEW_APPLE_aux_depth_stencil GLEW_GET_VAR(__GLEW_APPLE_aux_depth_stencil)

#endif /* GL_APPLE_aux_depth_stencil */

/* ------------------------ GL_APPLE_client_storage ------------------------ */

#ifndef GL_APPLE_client_storage
#define GL_APPLE_client_storage 1

#define GL_UNPACK_CLIENT_STORAGE_APPLE 0x85B2

#define GLEW_APPLE_client_storage GLEW_GET_VAR(__GLEW_APPLE_client_storage)

#endif /* GL_APPLE_client_storage */

/* ------------------------- GL_APPLE_element_array ------------------------ */

#ifndef GL_APPLE_element_array
#define GL_APPLE_element_array 1

#define GL_ELEMENT_ARRAY_APPLE 0x8A0C
#define GL_ELEMENT_ARRAY_TYPE_APPLE 0x8A0D
#define GL_ELEMENT_ARRAY_POINTER_APPLE 0x8A0E

typedef void (GLAPIENTRY * PFNGLDRAWELEMENTARRAYAPPLEPROC) (GLenum mode, GLint first, GLsizei count);
typedef void (GLAPIENTRY * PFNGLDRAWRANGEELEMENTARRAYAPPLEPROC) (GLenum mode, GLuint start, GLuint end, GLint first, GLsizei count);
typedef void (GLAPIENTRY * PFNGLELEMENTPOINTERAPPLEPROC) (GLenum type, const void* pointer);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWELEMENTARRAYAPPLEPROC) (GLenum mode, const GLint* first, const GLsizei *count, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWRANGEELEMENTARRAYAPPLEPROC) (GLenum mode, GLuint start, GLuint end, const GLint* first, const GLsizei *count, GLsizei primcount);

#define glDrawElementArrayAPPLE GLEW_GET_FUN(__glewDrawElementArrayAPPLE)
#define glDrawRangeElementArrayAPPLE GLEW_GET_FUN(__glewDrawRangeElementArrayAPPLE)
#define glElementPointerAPPLE GLEW_GET_FUN(__glewElementPointerAPPLE)
#define glMultiDrawElementArrayAPPLE GLEW_GET_FUN(__glewMultiDrawElementArrayAPPLE)
#define glMultiDrawRangeElementArrayAPPLE GLEW_GET_FUN(__glewMultiDrawRangeElementArrayAPPLE)

#define GLEW_APPLE_element_array GLEW_GET_VAR(__GLEW_APPLE_element_array)

#endif /* GL_APPLE_element_array */

/* ----------------------------- GL_APPLE_fence ---------------------------- */

#ifndef GL_APPLE_fence
#define GL_APPLE_fence 1

#define GL_DRAW_PIXELS_APPLE 0x8A0A
#define GL_FENCE_APPLE 0x8A0B

typedef void (GLAPIENTRY * PFNGLDELETEFENCESAPPLEPROC) (GLsizei n, const GLuint* fences);
typedef void (GLAPIENTRY * PFNGLFINISHFENCEAPPLEPROC) (GLuint fence);
typedef void (GLAPIENTRY * PFNGLFINISHOBJECTAPPLEPROC) (GLenum object, GLint name);
typedef void (GLAPIENTRY * PFNGLGENFENCESAPPLEPROC) (GLsizei n, GLuint* fences);
typedef GLboolean (GLAPIENTRY * PFNGLISFENCEAPPLEPROC) (GLuint fence);
typedef void (GLAPIENTRY * PFNGLSETFENCEAPPLEPROC) (GLuint fence);
typedef GLboolean (GLAPIENTRY * PFNGLTESTFENCEAPPLEPROC) (GLuint fence);
typedef GLboolean (GLAPIENTRY * PFNGLTESTOBJECTAPPLEPROC) (GLenum object, GLuint name);

#define glDeleteFencesAPPLE GLEW_GET_FUN(__glewDeleteFencesAPPLE)
#define glFinishFenceAPPLE GLEW_GET_FUN(__glewFinishFenceAPPLE)
#define glFinishObjectAPPLE GLEW_GET_FUN(__glewFinishObjectAPPLE)
#define glGenFencesAPPLE GLEW_GET_FUN(__glewGenFencesAPPLE)
#define glIsFenceAPPLE GLEW_GET_FUN(__glewIsFenceAPPLE)
#define glSetFenceAPPLE GLEW_GET_FUN(__glewSetFenceAPPLE)
#define glTestFenceAPPLE GLEW_GET_FUN(__glewTestFenceAPPLE)
#define glTestObjectAPPLE GLEW_GET_FUN(__glewTestObjectAPPLE)

#define GLEW_APPLE_fence GLEW_GET_VAR(__GLEW_APPLE_fence)

#endif /* GL_APPLE_fence */

/* ------------------------- GL_APPLE_float_pixels ------------------------- */

#ifndef GL_APPLE_float_pixels
#define GL_APPLE_float_pixels 1

#define GL_HALF_APPLE 0x140B
#define GL_RGBA_FLOAT32_APPLE 0x8814
#define GL_RGB_FLOAT32_APPLE 0x8815
#define GL_ALPHA_FLOAT32_APPLE 0x8816
#define GL_INTENSITY_FLOAT32_APPLE 0x8817
#define GL_LUMINANCE_FLOAT32_APPLE 0x8818
#define GL_LUMINANCE_ALPHA_FLOAT32_APPLE 0x8819
#define GL_RGBA_FLOAT16_APPLE 0x881A
#define GL_RGB_FLOAT16_APPLE 0x881B
#define GL_ALPHA_FLOAT16_APPLE 0x881C
#define GL_INTENSITY_FLOAT16_APPLE 0x881D
#define GL_LUMINANCE_FLOAT16_APPLE 0x881E
#define GL_LUMINANCE_ALPHA_FLOAT16_APPLE 0x881F
#define GL_COLOR_FLOAT_APPLE 0x8A0F

#define GLEW_APPLE_float_pixels GLEW_GET_VAR(__GLEW_APPLE_float_pixels)

#endif /* GL_APPLE_float_pixels */

/* ---------------------- GL_APPLE_flush_buffer_range ---------------------- */

#ifndef GL_APPLE_flush_buffer_range
#define GL_APPLE_flush_buffer_range 1

#define GL_BUFFER_SERIALIZED_MODIFY_APPLE 0x8A12
#define GL_BUFFER_FLUSHING_UNMAP_APPLE 0x8A13

typedef void (GLAPIENTRY * PFNGLBUFFERPARAMETERIAPPLEPROC) (GLenum target, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLFLUSHMAPPEDBUFFERRANGEAPPLEPROC) (GLenum target, GLintptr offset, GLsizeiptr size);

#define glBufferParameteriAPPLE GLEW_GET_FUN(__glewBufferParameteriAPPLE)
#define glFlushMappedBufferRangeAPPLE GLEW_GET_FUN(__glewFlushMappedBufferRangeAPPLE)

#define GLEW_APPLE_flush_buffer_range GLEW_GET_VAR(__GLEW_APPLE_flush_buffer_range)

#endif /* GL_APPLE_flush_buffer_range */

/* ----------------------- GL_APPLE_object_purgeable ----------------------- */

#ifndef GL_APPLE_object_purgeable
#define GL_APPLE_object_purgeable 1

#define GL_BUFFER_OBJECT_APPLE 0x85B3
#define GL_RELEASED_APPLE 0x8A19
#define GL_VOLATILE_APPLE 0x8A1A
#define GL_RETAINED_APPLE 0x8A1B
#define GL_UNDEFINED_APPLE 0x8A1C
#define GL_PURGEABLE_APPLE 0x8A1D

typedef void (GLAPIENTRY * PFNGLGETOBJECTPARAMETERIVAPPLEPROC) (GLenum objectType, GLuint name, GLenum pname, GLint* params);
typedef GLenum (GLAPIENTRY * PFNGLOBJECTPURGEABLEAPPLEPROC) (GLenum objectType, GLuint name, GLenum option);
typedef GLenum (GLAPIENTRY * PFNGLOBJECTUNPURGEABLEAPPLEPROC) (GLenum objectType, GLuint name, GLenum option);

#define glGetObjectParameterivAPPLE GLEW_GET_FUN(__glewGetObjectParameterivAPPLE)
#define glObjectPurgeableAPPLE GLEW_GET_FUN(__glewObjectPurgeableAPPLE)
#define glObjectUnpurgeableAPPLE GLEW_GET_FUN(__glewObjectUnpurgeableAPPLE)

#define GLEW_APPLE_object_purgeable GLEW_GET_VAR(__GLEW_APPLE_object_purgeable)

#endif /* GL_APPLE_object_purgeable */

/* ------------------------- GL_APPLE_pixel_buffer ------------------------- */

#ifndef GL_APPLE_pixel_buffer
#define GL_APPLE_pixel_buffer 1

#define GL_MIN_PBUFFER_VIEWPORT_DIMS_APPLE 0x8A10

#define GLEW_APPLE_pixel_buffer GLEW_GET_VAR(__GLEW_APPLE_pixel_buffer)

#endif /* GL_APPLE_pixel_buffer */

/* ---------------------------- GL_APPLE_rgb_422 --------------------------- */

#ifndef GL_APPLE_rgb_422
#define GL_APPLE_rgb_422 1

#define GL_UNSIGNED_SHORT_8_8_APPLE 0x85BA
#define GL_UNSIGNED_SHORT_8_8_REV_APPLE 0x85BB
#define GL_RGB_422_APPLE 0x8A1F

#define GLEW_APPLE_rgb_422 GLEW_GET_VAR(__GLEW_APPLE_rgb_422)

#endif /* GL_APPLE_rgb_422 */

/* --------------------------- GL_APPLE_row_bytes -------------------------- */

#ifndef GL_APPLE_row_bytes
#define GL_APPLE_row_bytes 1

#define GL_PACK_ROW_BYTES_APPLE 0x8A15
#define GL_UNPACK_ROW_BYTES_APPLE 0x8A16

#define GLEW_APPLE_row_bytes GLEW_GET_VAR(__GLEW_APPLE_row_bytes)

#endif /* GL_APPLE_row_bytes */

/* ------------------------ GL_APPLE_specular_vector ----------------------- */

#ifndef GL_APPLE_specular_vector
#define GL_APPLE_specular_vector 1

#define GL_LIGHT_MODEL_SPECULAR_VECTOR_APPLE 0x85B0

#define GLEW_APPLE_specular_vector GLEW_GET_VAR(__GLEW_APPLE_specular_vector)

#endif /* GL_APPLE_specular_vector */

/* ------------------------- GL_APPLE_texture_range ------------------------ */

#ifndef GL_APPLE_texture_range
#define GL_APPLE_texture_range 1

#define GL_TEXTURE_RANGE_LENGTH_APPLE 0x85B7
#define GL_TEXTURE_RANGE_POINTER_APPLE 0x85B8
#define GL_TEXTURE_STORAGE_HINT_APPLE 0x85BC
#define GL_STORAGE_PRIVATE_APPLE 0x85BD
#define GL_STORAGE_CACHED_APPLE 0x85BE
#define GL_STORAGE_SHARED_APPLE 0x85BF

typedef void (GLAPIENTRY * PFNGLGETTEXPARAMETERPOINTERVAPPLEPROC) (GLenum target, GLenum pname, GLvoid **params);
typedef void (GLAPIENTRY * PFNGLTEXTURERANGEAPPLEPROC) (GLenum target, GLsizei length, GLvoid *pointer);

#define glGetTexParameterPointervAPPLE GLEW_GET_FUN(__glewGetTexParameterPointervAPPLE)
#define glTextureRangeAPPLE GLEW_GET_FUN(__glewTextureRangeAPPLE)

#define GLEW_APPLE_texture_range GLEW_GET_VAR(__GLEW_APPLE_texture_range)

#endif /* GL_APPLE_texture_range */

/* ------------------------ GL_APPLE_transform_hint ------------------------ */

#ifndef GL_APPLE_transform_hint
#define GL_APPLE_transform_hint 1

#define GL_TRANSFORM_HINT_APPLE 0x85B1

#define GLEW_APPLE_transform_hint GLEW_GET_VAR(__GLEW_APPLE_transform_hint)

#endif /* GL_APPLE_transform_hint */

/* ---------------------- GL_APPLE_vertex_array_object --------------------- */

#ifndef GL_APPLE_vertex_array_object
#define GL_APPLE_vertex_array_object 1

#define GL_VERTEX_ARRAY_BINDING_APPLE 0x85B5

typedef void (GLAPIENTRY * PFNGLBINDVERTEXARRAYAPPLEPROC) (GLuint array);
typedef void (GLAPIENTRY * PFNGLDELETEVERTEXARRAYSAPPLEPROC) (GLsizei n, const GLuint* arrays);
typedef void (GLAPIENTRY * PFNGLGENVERTEXARRAYSAPPLEPROC) (GLsizei n, const GLuint* arrays);
typedef GLboolean (GLAPIENTRY * PFNGLISVERTEXARRAYAPPLEPROC) (GLuint array);

#define glBindVertexArrayAPPLE GLEW_GET_FUN(__glewBindVertexArrayAPPLE)
#define glDeleteVertexArraysAPPLE GLEW_GET_FUN(__glewDeleteVertexArraysAPPLE)
#define glGenVertexArraysAPPLE GLEW_GET_FUN(__glewGenVertexArraysAPPLE)
#define glIsVertexArrayAPPLE GLEW_GET_FUN(__glewIsVertexArrayAPPLE)

#define GLEW_APPLE_vertex_array_object GLEW_GET_VAR(__GLEW_APPLE_vertex_array_object)

#endif /* GL_APPLE_vertex_array_object */

/* ---------------------- GL_APPLE_vertex_array_range ---------------------- */

#ifndef GL_APPLE_vertex_array_range
#define GL_APPLE_vertex_array_range 1

#define GL_VERTEX_ARRAY_RANGE_APPLE 0x851D
#define GL_VERTEX_ARRAY_RANGE_LENGTH_APPLE 0x851E
#define GL_VERTEX_ARRAY_STORAGE_HINT_APPLE 0x851F
#define GL_MAX_VERTEX_ARRAY_RANGE_ELEMENT_APPLE 0x8520
#define GL_VERTEX_ARRAY_RANGE_POINTER_APPLE 0x8521
#define GL_STORAGE_CLIENT_APPLE 0x85B4
#define GL_STORAGE_CACHED_APPLE 0x85BE
#define GL_STORAGE_SHARED_APPLE 0x85BF

typedef void (GLAPIENTRY * PFNGLFLUSHVERTEXARRAYRANGEAPPLEPROC) (GLsizei length, void* pointer);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYPARAMETERIAPPLEPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYRANGEAPPLEPROC) (GLsizei length, void* pointer);

#define glFlushVertexArrayRangeAPPLE GLEW_GET_FUN(__glewFlushVertexArrayRangeAPPLE)
#define glVertexArrayParameteriAPPLE GLEW_GET_FUN(__glewVertexArrayParameteriAPPLE)
#define glVertexArrayRangeAPPLE GLEW_GET_FUN(__glewVertexArrayRangeAPPLE)

#define GLEW_APPLE_vertex_array_range GLEW_GET_VAR(__GLEW_APPLE_vertex_array_range)

#endif /* GL_APPLE_vertex_array_range */

/* ------------------- GL_APPLE_vertex_program_evaluators ------------------ */

#ifndef GL_APPLE_vertex_program_evaluators
#define GL_APPLE_vertex_program_evaluators 1

#define GL_VERTEX_ATTRIB_MAP1_APPLE 0x8A00
#define GL_VERTEX_ATTRIB_MAP2_APPLE 0x8A01
#define GL_VERTEX_ATTRIB_MAP1_SIZE_APPLE 0x8A02
#define GL_VERTEX_ATTRIB_MAP1_COEFF_APPLE 0x8A03
#define GL_VERTEX_ATTRIB_MAP1_ORDER_APPLE 0x8A04
#define GL_VERTEX_ATTRIB_MAP1_DOMAIN_APPLE 0x8A05
#define GL_VERTEX_ATTRIB_MAP2_SIZE_APPLE 0x8A06
#define GL_VERTEX_ATTRIB_MAP2_COEFF_APPLE 0x8A07
#define GL_VERTEX_ATTRIB_MAP2_ORDER_APPLE 0x8A08
#define GL_VERTEX_ATTRIB_MAP2_DOMAIN_APPLE 0x8A09

typedef void (GLAPIENTRY * PFNGLDISABLEVERTEXATTRIBAPPLEPROC) (GLuint index, GLenum pname);
typedef void (GLAPIENTRY * PFNGLENABLEVERTEXATTRIBAPPLEPROC) (GLuint index, GLenum pname);
typedef GLboolean (GLAPIENTRY * PFNGLISVERTEXATTRIBENABLEDAPPLEPROC) (GLuint index, GLenum pname);
typedef void (GLAPIENTRY * PFNGLMAPVERTEXATTRIB1DAPPLEPROC) (GLuint index, GLuint size, GLdouble u1, GLdouble u2, GLint stride, GLint order, const GLdouble* points);
typedef void (GLAPIENTRY * PFNGLMAPVERTEXATTRIB1FAPPLEPROC) (GLuint index, GLuint size, GLfloat u1, GLfloat u2, GLint stride, GLint order, const GLfloat* points);
typedef void (GLAPIENTRY * PFNGLMAPVERTEXATTRIB2DAPPLEPROC) (GLuint index, GLuint size, GLdouble u1, GLdouble u2, GLint ustride, GLint uorder, GLdouble v1, GLdouble v2, GLint vstride, GLint vorder, const GLdouble* points);
typedef void (GLAPIENTRY * PFNGLMAPVERTEXATTRIB2FAPPLEPROC) (GLuint index, GLuint size, GLfloat u1, GLfloat u2, GLint ustride, GLint uorder, GLfloat v1, GLfloat v2, GLint vstride, GLint vorder, const GLfloat* points);

#define glDisableVertexAttribAPPLE GLEW_GET_FUN(__glewDisableVertexAttribAPPLE)
#define glEnableVertexAttribAPPLE GLEW_GET_FUN(__glewEnableVertexAttribAPPLE)
#define glIsVertexAttribEnabledAPPLE GLEW_GET_FUN(__glewIsVertexAttribEnabledAPPLE)
#define glMapVertexAttrib1dAPPLE GLEW_GET_FUN(__glewMapVertexAttrib1dAPPLE)
#define glMapVertexAttrib1fAPPLE GLEW_GET_FUN(__glewMapVertexAttrib1fAPPLE)
#define glMapVertexAttrib2dAPPLE GLEW_GET_FUN(__glewMapVertexAttrib2dAPPLE)
#define glMapVertexAttrib2fAPPLE GLEW_GET_FUN(__glewMapVertexAttrib2fAPPLE)

#define GLEW_APPLE_vertex_program_evaluators GLEW_GET_VAR(__GLEW_APPLE_vertex_program_evaluators)

#endif /* GL_APPLE_vertex_program_evaluators */

/* --------------------------- GL_APPLE_ycbcr_422 -------------------------- */

#ifndef GL_APPLE_ycbcr_422
#define GL_APPLE_ycbcr_422 1

#define GL_YCBCR_422_APPLE 0x85B9
#define GL_UNSIGNED_SHORT_8_8_APPLE 0x85BA
#define GL_UNSIGNED_SHORT_8_8_REV_APPLE 0x85BB

#define GLEW_APPLE_ycbcr_422 GLEW_GET_VAR(__GLEW_APPLE_ycbcr_422)

#endif /* GL_APPLE_ycbcr_422 */

/* ------------------------ GL_ARB_ES2_compatibility ----------------------- */

#ifndef GL_ARB_ES2_compatibility
#define GL_ARB_ES2_compatibility 1

#define GL_FIXED 0x140C
#define GL_IMPLEMENTATION_COLOR_READ_TYPE 0x8B9A
#define GL_IMPLEMENTATION_COLOR_READ_FORMAT 0x8B9B
#define GL_LOW_FLOAT 0x8DF0
#define GL_MEDIUM_FLOAT 0x8DF1
#define GL_HIGH_FLOAT 0x8DF2
#define GL_LOW_INT 0x8DF3
#define GL_MEDIUM_INT 0x8DF4
#define GL_HIGH_INT 0x8DF5
#define GL_SHADER_BINARY_FORMATS 0x8DF8
#define GL_NUM_SHADER_BINARY_FORMATS 0x8DF9
#define GL_SHADER_COMPILER 0x8DFA
#define GL_MAX_VERTEX_UNIFORM_VECTORS 0x8DFB
#define GL_MAX_VARYING_VECTORS 0x8DFC
#define GL_MAX_FRAGMENT_UNIFORM_VECTORS 0x8DFD

typedef void (GLAPIENTRY * PFNGLCLEARDEPTHFPROC) (GLclampf d);
typedef void (GLAPIENTRY * PFNGLDEPTHRANGEFPROC) (GLclampf n, GLclampf f);
typedef void (GLAPIENTRY * PFNGLGETSHADERPRECISIONFORMATPROC) (GLenum shadertype, GLenum precisiontype, GLint* range, GLint *precision);
typedef void (GLAPIENTRY * PFNGLRELEASESHADERCOMPILERPROC) (void);
typedef void (GLAPIENTRY * PFNGLSHADERBINARYPROC) (GLsizei count, const GLuint* shaders, GLenum binaryformat, const GLvoid*binary, GLsizei length);

#define glClearDepthf GLEW_GET_FUN(__glewClearDepthf)
#define glDepthRangef GLEW_GET_FUN(__glewDepthRangef)
#define glGetShaderPrecisionFormat GLEW_GET_FUN(__glewGetShaderPrecisionFormat)
#define glReleaseShaderCompiler GLEW_GET_FUN(__glewReleaseShaderCompiler)
#define glShaderBinary GLEW_GET_FUN(__glewShaderBinary)

#define GLEW_ARB_ES2_compatibility GLEW_GET_VAR(__GLEW_ARB_ES2_compatibility)

#endif /* GL_ARB_ES2_compatibility */

/* -------------------------- GL_ARB_base_instance ------------------------- */

#ifndef GL_ARB_base_instance
#define GL_ARB_base_instance 1

typedef void (GLAPIENTRY * PFNGLDRAWARRAYSINSTANCEDBASEINSTANCEPROC) (GLenum mode, GLint first, GLsizei count, GLsizei primcount, GLuint baseinstance);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINSTANCEDBASEINSTANCEPROC) (GLenum mode, GLsizei count, GLenum type, const void* indices, GLsizei primcount, GLuint baseinstance);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINSTANCEDBASEVERTEXBASEINSTANCEPROC) (GLenum mode, GLsizei count, GLenum type, const void* indices, GLsizei primcount, GLint basevertex, GLuint baseinstance);

#define glDrawArraysInstancedBaseInstance GLEW_GET_FUN(__glewDrawArraysInstancedBaseInstance)
#define glDrawElementsInstancedBaseInstance GLEW_GET_FUN(__glewDrawElementsInstancedBaseInstance)
#define glDrawElementsInstancedBaseVertexBaseInstance GLEW_GET_FUN(__glewDrawElementsInstancedBaseVertexBaseInstance)

#define GLEW_ARB_base_instance GLEW_GET_VAR(__GLEW_ARB_base_instance)

#endif /* GL_ARB_base_instance */

/* ----------------------- GL_ARB_blend_func_extended ---------------------- */

#ifndef GL_ARB_blend_func_extended
#define GL_ARB_blend_func_extended 1

#define GL_SRC1_COLOR 0x88F9
#define GL_ONE_MINUS_SRC1_COLOR 0x88FA
#define GL_ONE_MINUS_SRC1_ALPHA 0x88FB
#define GL_MAX_DUAL_SOURCE_DRAW_BUFFERS 0x88FC

typedef void (GLAPIENTRY * PFNGLBINDFRAGDATALOCATIONINDEXEDPROC) (GLuint program, GLuint colorNumber, GLuint index, const char * name);
typedef GLint (GLAPIENTRY * PFNGLGETFRAGDATAINDEXPROC) (GLuint program, const char * name);

#define glBindFragDataLocationIndexed GLEW_GET_FUN(__glewBindFragDataLocationIndexed)
#define glGetFragDataIndex GLEW_GET_FUN(__glewGetFragDataIndex)

#define GLEW_ARB_blend_func_extended GLEW_GET_VAR(__GLEW_ARB_blend_func_extended)

#endif /* GL_ARB_blend_func_extended */

/* ---------------------------- GL_ARB_cl_event ---------------------------- */

#ifndef GL_ARB_cl_event
#define GL_ARB_cl_event 1

#define GL_SYNC_CL_EVENT_ARB 0x8240
#define GL_SYNC_CL_EVENT_COMPLETE_ARB 0x8241

typedef struct _cl_context *cl_context;
typedef struct _cl_event *cl_event;

typedef GLsync (GLAPIENTRY * PFNGLCREATESYNCFROMCLEVENTARBPROC) (cl_context context, cl_event event, GLbitfield flags);

#define glCreateSyncFromCLeventARB GLEW_GET_FUN(__glewCreateSyncFromCLeventARB)

#define GLEW_ARB_cl_event GLEW_GET_VAR(__GLEW_ARB_cl_event)

#endif /* GL_ARB_cl_event */

/* ----------------------- GL_ARB_color_buffer_float ----------------------- */

#ifndef GL_ARB_color_buffer_float
#define GL_ARB_color_buffer_float 1

#define GL_RGBA_FLOAT_MODE_ARB 0x8820
#define GL_CLAMP_VERTEX_COLOR_ARB 0x891A
#define GL_CLAMP_FRAGMENT_COLOR_ARB 0x891B
#define GL_CLAMP_READ_COLOR_ARB 0x891C
#define GL_FIXED_ONLY_ARB 0x891D

typedef void (GLAPIENTRY * PFNGLCLAMPCOLORARBPROC) (GLenum target, GLenum clamp);

#define glClampColorARB GLEW_GET_FUN(__glewClampColorARB)

#define GLEW_ARB_color_buffer_float GLEW_GET_VAR(__GLEW_ARB_color_buffer_float)

#endif /* GL_ARB_color_buffer_float */

/* -------------------------- GL_ARB_compatibility ------------------------- */

#ifndef GL_ARB_compatibility
#define GL_ARB_compatibility 1

#define GLEW_ARB_compatibility GLEW_GET_VAR(__GLEW_ARB_compatibility)

#endif /* GL_ARB_compatibility */

/* ---------------- GL_ARB_compressed_texture_pixel_storage ---------------- */

#ifndef GL_ARB_compressed_texture_pixel_storage
#define GL_ARB_compressed_texture_pixel_storage 1

#define GL_UNPACK_COMPRESSED_BLOCK_WIDTH 0x9127
#define GL_UNPACK_COMPRESSED_BLOCK_HEIGHT 0x9128
#define GL_UNPACK_COMPRESSED_BLOCK_DEPTH 0x9129
#define GL_UNPACK_COMPRESSED_BLOCK_SIZE 0x912A
#define GL_PACK_COMPRESSED_BLOCK_WIDTH 0x912B
#define GL_PACK_COMPRESSED_BLOCK_HEIGHT 0x912C
#define GL_PACK_COMPRESSED_BLOCK_DEPTH 0x912D
#define GL_PACK_COMPRESSED_BLOCK_SIZE 0x912E

#define GLEW_ARB_compressed_texture_pixel_storage GLEW_GET_VAR(__GLEW_ARB_compressed_texture_pixel_storage)

#endif /* GL_ARB_compressed_texture_pixel_storage */

/* ----------------------- GL_ARB_conservative_depth ----------------------- */

#ifndef GL_ARB_conservative_depth
#define GL_ARB_conservative_depth 1

#define GLEW_ARB_conservative_depth GLEW_GET_VAR(__GLEW_ARB_conservative_depth)

#endif /* GL_ARB_conservative_depth */

/* --------------------------- GL_ARB_copy_buffer -------------------------- */

#ifndef GL_ARB_copy_buffer
#define GL_ARB_copy_buffer 1

#define GL_COPY_READ_BUFFER 0x8F36
#define GL_COPY_WRITE_BUFFER 0x8F37

typedef void (GLAPIENTRY * PFNGLCOPYBUFFERSUBDATAPROC) (GLenum readtarget, GLenum writetarget, GLintptr readoffset, GLintptr writeoffset, GLsizeiptr size);

#define glCopyBufferSubData GLEW_GET_FUN(__glewCopyBufferSubData)

#define GLEW_ARB_copy_buffer GLEW_GET_VAR(__GLEW_ARB_copy_buffer)

#endif /* GL_ARB_copy_buffer */

/* -------------------------- GL_ARB_debug_output -------------------------- */

#ifndef GL_ARB_debug_output
#define GL_ARB_debug_output 1

#define GL_DEBUG_OUTPUT_SYNCHRONOUS_ARB 0x8242
#define GL_DEBUG_NEXT_LOGGED_MESSAGE_LENGTH_ARB 0x8243
#define GL_DEBUG_CALLBACK_FUNCTION_ARB 0x8244
#define GL_DEBUG_CALLBACK_USER_PARAM_ARB 0x8245
#define GL_DEBUG_SOURCE_API_ARB 0x8246
#define GL_DEBUG_SOURCE_WINDOW_SYSTEM_ARB 0x8247
#define GL_DEBUG_SOURCE_SHADER_COMPILER_ARB 0x8248
#define GL_DEBUG_SOURCE_THIRD_PARTY_ARB 0x8249
#define GL_DEBUG_SOURCE_APPLICATION_ARB 0x824A
#define GL_DEBUG_SOURCE_OTHER_ARB 0x824B
#define GL_DEBUG_TYPE_ERROR_ARB 0x824C
#define GL_DEBUG_TYPE_DEPRECATED_BEHAVIOR_ARB 0x824D
#define GL_DEBUG_TYPE_UNDEFINED_BEHAVIOR_ARB 0x824E
#define GL_DEBUG_TYPE_PORTABILITY_ARB 0x824F
#define GL_DEBUG_TYPE_PERFORMANCE_ARB 0x8250
#define GL_DEBUG_TYPE_OTHER_ARB 0x8251
#define GL_MAX_DEBUG_MESSAGE_LENGTH_ARB 0x9143
#define GL_MAX_DEBUG_LOGGED_MESSAGES_ARB 0x9144
#define GL_DEBUG_LOGGED_MESSAGES_ARB 0x9145
#define GL_DEBUG_SEVERITY_HIGH_ARB 0x9146
#define GL_DEBUG_SEVERITY_MEDIUM_ARB 0x9147
#define GL_DEBUG_SEVERITY_LOW_ARB 0x9148

typedef void (APIENTRY *GLDEBUGPROCARB)(GLenum source, GLenum type, GLuint id, GLenum severity, GLsizei length, const GLchar* message, GLvoid* userParam);

typedef void (GLAPIENTRY * PFNGLDEBUGMESSAGECALLBACKARBPROC) (GLDEBUGPROCARB callback, void* userParam);
typedef void (GLAPIENTRY * PFNGLDEBUGMESSAGECONTROLARBPROC) (GLenum source, GLenum type, GLenum severity, GLsizei count, const GLuint* ids, GLboolean enabled);
typedef void (GLAPIENTRY * PFNGLDEBUGMESSAGEINSERTARBPROC) (GLenum source, GLenum type, GLuint id, GLenum severity, GLsizei length, const char* buf);
typedef GLuint (GLAPIENTRY * PFNGLGETDEBUGMESSAGELOGARBPROC) (GLuint count, GLsizei bufsize, GLenum* sources, GLenum* types, GLuint* ids, GLenum* severities, GLsizei* lengths, char* messageLog);

#define glDebugMessageCallbackARB GLEW_GET_FUN(__glewDebugMessageCallbackARB)
#define glDebugMessageControlARB GLEW_GET_FUN(__glewDebugMessageControlARB)
#define glDebugMessageInsertARB GLEW_GET_FUN(__glewDebugMessageInsertARB)
#define glGetDebugMessageLogARB GLEW_GET_FUN(__glewGetDebugMessageLogARB)

#define GLEW_ARB_debug_output GLEW_GET_VAR(__GLEW_ARB_debug_output)

#endif /* GL_ARB_debug_output */

/* ----------------------- GL_ARB_depth_buffer_float ----------------------- */

#ifndef GL_ARB_depth_buffer_float
#define GL_ARB_depth_buffer_float 1

#define GL_DEPTH_COMPONENT32F 0x8CAC
#define GL_DEPTH32F_STENCIL8 0x8CAD
#define GL_FLOAT_32_UNSIGNED_INT_24_8_REV 0x8DAD

#define GLEW_ARB_depth_buffer_float GLEW_GET_VAR(__GLEW_ARB_depth_buffer_float)

#endif /* GL_ARB_depth_buffer_float */

/* --------------------------- GL_ARB_depth_clamp -------------------------- */

#ifndef GL_ARB_depth_clamp
#define GL_ARB_depth_clamp 1

#define GL_DEPTH_CLAMP 0x864F

#define GLEW_ARB_depth_clamp GLEW_GET_VAR(__GLEW_ARB_depth_clamp)

#endif /* GL_ARB_depth_clamp */

/* -------------------------- GL_ARB_depth_texture ------------------------- */

#ifndef GL_ARB_depth_texture
#define GL_ARB_depth_texture 1

#define GL_DEPTH_COMPONENT16_ARB 0x81A5
#define GL_DEPTH_COMPONENT24_ARB 0x81A6
#define GL_DEPTH_COMPONENT32_ARB 0x81A7
#define GL_TEXTURE_DEPTH_SIZE_ARB 0x884A
#define GL_DEPTH_TEXTURE_MODE_ARB 0x884B

#define GLEW_ARB_depth_texture GLEW_GET_VAR(__GLEW_ARB_depth_texture)

#endif /* GL_ARB_depth_texture */

/* -------------------------- GL_ARB_draw_buffers -------------------------- */

#ifndef GL_ARB_draw_buffers
#define GL_ARB_draw_buffers 1

#define GL_MAX_DRAW_BUFFERS_ARB 0x8824
#define GL_DRAW_BUFFER0_ARB 0x8825
#define GL_DRAW_BUFFER1_ARB 0x8826
#define GL_DRAW_BUFFER2_ARB 0x8827
#define GL_DRAW_BUFFER3_ARB 0x8828
#define GL_DRAW_BUFFER4_ARB 0x8829
#define GL_DRAW_BUFFER5_ARB 0x882A
#define GL_DRAW_BUFFER6_ARB 0x882B
#define GL_DRAW_BUFFER7_ARB 0x882C
#define GL_DRAW_BUFFER8_ARB 0x882D
#define GL_DRAW_BUFFER9_ARB 0x882E
#define GL_DRAW_BUFFER10_ARB 0x882F
#define GL_DRAW_BUFFER11_ARB 0x8830
#define GL_DRAW_BUFFER12_ARB 0x8831
#define GL_DRAW_BUFFER13_ARB 0x8832
#define GL_DRAW_BUFFER14_ARB 0x8833
#define GL_DRAW_BUFFER15_ARB 0x8834

typedef void (GLAPIENTRY * PFNGLDRAWBUFFERSARBPROC) (GLsizei n, const GLenum* bufs);

#define glDrawBuffersARB GLEW_GET_FUN(__glewDrawBuffersARB)

#define GLEW_ARB_draw_buffers GLEW_GET_VAR(__GLEW_ARB_draw_buffers)

#endif /* GL_ARB_draw_buffers */

/* ----------------------- GL_ARB_draw_buffers_blend ----------------------- */

#ifndef GL_ARB_draw_buffers_blend
#define GL_ARB_draw_buffers_blend 1

typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONSEPARATEIARBPROC) (GLuint buf, GLenum modeRGB, GLenum modeAlpha);
typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONIARBPROC) (GLuint buf, GLenum mode);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCSEPARATEIARBPROC) (GLuint buf, GLenum srcRGB, GLenum dstRGB, GLenum srcAlpha, GLenum dstAlpha);
typedef void (GLAPIENTRY * PFNGLBLENDFUNCIARBPROC) (GLuint buf, GLenum src, GLenum dst);

#define glBlendEquationSeparateiARB GLEW_GET_FUN(__glewBlendEquationSeparateiARB)
#define glBlendEquationiARB GLEW_GET_FUN(__glewBlendEquationiARB)
#define glBlendFuncSeparateiARB GLEW_GET_FUN(__glewBlendFuncSeparateiARB)
#define glBlendFunciARB GLEW_GET_FUN(__glewBlendFunciARB)

#define GLEW_ARB_draw_buffers_blend GLEW_GET_VAR(__GLEW_ARB_draw_buffers_blend)

#endif /* GL_ARB_draw_buffers_blend */

/* -------------------- GL_ARB_draw_elements_base_vertex ------------------- */

#ifndef GL_ARB_draw_elements_base_vertex
#define GL_ARB_draw_elements_base_vertex 1

typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSBASEVERTEXPROC) (GLenum mode, GLsizei count, GLenum type, void* indices, GLint basevertex);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINSTANCEDBASEVERTEXPROC) (GLenum mode, GLsizei count, GLenum type, const void* indices, GLsizei primcount, GLint basevertex);
typedef void (GLAPIENTRY * PFNGLDRAWRANGEELEMENTSBASEVERTEXPROC) (GLenum mode, GLuint start, GLuint end, GLsizei count, GLenum type, void* indices, GLint basevertex);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWELEMENTSBASEVERTEXPROC) (GLenum mode, GLsizei* count, GLenum type, GLvoid**indices, GLsizei primcount, GLint *basevertex);

#define glDrawElementsBaseVertex GLEW_GET_FUN(__glewDrawElementsBaseVertex)
#define glDrawElementsInstancedBaseVertex GLEW_GET_FUN(__glewDrawElementsInstancedBaseVertex)
#define glDrawRangeElementsBaseVertex GLEW_GET_FUN(__glewDrawRangeElementsBaseVertex)
#define glMultiDrawElementsBaseVertex GLEW_GET_FUN(__glewMultiDrawElementsBaseVertex)

#define GLEW_ARB_draw_elements_base_vertex GLEW_GET_VAR(__GLEW_ARB_draw_elements_base_vertex)

#endif /* GL_ARB_draw_elements_base_vertex */

/* -------------------------- GL_ARB_draw_indirect ------------------------- */

#ifndef GL_ARB_draw_indirect
#define GL_ARB_draw_indirect 1

#define GL_DRAW_INDIRECT_BUFFER 0x8F3F
#define GL_DRAW_INDIRECT_BUFFER_BINDING 0x8F43

typedef void (GLAPIENTRY * PFNGLDRAWARRAYSINDIRECTPROC) (GLenum mode, const void* indirect);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINDIRECTPROC) (GLenum mode, GLenum type, const void* indirect);

#define glDrawArraysIndirect GLEW_GET_FUN(__glewDrawArraysIndirect)
#define glDrawElementsIndirect GLEW_GET_FUN(__glewDrawElementsIndirect)

#define GLEW_ARB_draw_indirect GLEW_GET_VAR(__GLEW_ARB_draw_indirect)

#endif /* GL_ARB_draw_indirect */

/* ------------------------- GL_ARB_draw_instanced ------------------------- */

#ifndef GL_ARB_draw_instanced
#define GL_ARB_draw_instanced 1

#define GLEW_ARB_draw_instanced GLEW_GET_VAR(__GLEW_ARB_draw_instanced)

#endif /* GL_ARB_draw_instanced */

/* -------------------- GL_ARB_explicit_attrib_location -------------------- */

#ifndef GL_ARB_explicit_attrib_location
#define GL_ARB_explicit_attrib_location 1

#define GLEW_ARB_explicit_attrib_location GLEW_GET_VAR(__GLEW_ARB_explicit_attrib_location)

#endif /* GL_ARB_explicit_attrib_location */

/* ------------------- GL_ARB_fragment_coord_conventions ------------------- */

#ifndef GL_ARB_fragment_coord_conventions
#define GL_ARB_fragment_coord_conventions 1

#define GLEW_ARB_fragment_coord_conventions GLEW_GET_VAR(__GLEW_ARB_fragment_coord_conventions)

#endif /* GL_ARB_fragment_coord_conventions */

/* ------------------------ GL_ARB_fragment_program ------------------------ */

#ifndef GL_ARB_fragment_program
#define GL_ARB_fragment_program 1

#define GL_FRAGMENT_PROGRAM_ARB 0x8804
#define GL_PROGRAM_ALU_INSTRUCTIONS_ARB 0x8805
#define GL_PROGRAM_TEX_INSTRUCTIONS_ARB 0x8806
#define GL_PROGRAM_TEX_INDIRECTIONS_ARB 0x8807
#define GL_PROGRAM_NATIVE_ALU_INSTRUCTIONS_ARB 0x8808
#define GL_PROGRAM_NATIVE_TEX_INSTRUCTIONS_ARB 0x8809
#define GL_PROGRAM_NATIVE_TEX_INDIRECTIONS_ARB 0x880A
#define GL_MAX_PROGRAM_ALU_INSTRUCTIONS_ARB 0x880B
#define GL_MAX_PROGRAM_TEX_INSTRUCTIONS_ARB 0x880C
#define GL_MAX_PROGRAM_TEX_INDIRECTIONS_ARB 0x880D
#define GL_MAX_PROGRAM_NATIVE_ALU_INSTRUCTIONS_ARB 0x880E
#define GL_MAX_PROGRAM_NATIVE_TEX_INSTRUCTIONS_ARB 0x880F
#define GL_MAX_PROGRAM_NATIVE_TEX_INDIRECTIONS_ARB 0x8810
#define GL_MAX_TEXTURE_COORDS_ARB 0x8871
#define GL_MAX_TEXTURE_IMAGE_UNITS_ARB 0x8872

#define GLEW_ARB_fragment_program GLEW_GET_VAR(__GLEW_ARB_fragment_program)

#endif /* GL_ARB_fragment_program */

/* --------------------- GL_ARB_fragment_program_shadow -------------------- */

#ifndef GL_ARB_fragment_program_shadow
#define GL_ARB_fragment_program_shadow 1

#define GLEW_ARB_fragment_program_shadow GLEW_GET_VAR(__GLEW_ARB_fragment_program_shadow)

#endif /* GL_ARB_fragment_program_shadow */

/* ------------------------- GL_ARB_fragment_shader ------------------------ */

#ifndef GL_ARB_fragment_shader
#define GL_ARB_fragment_shader 1

#define GL_FRAGMENT_SHADER_ARB 0x8B30
#define GL_MAX_FRAGMENT_UNIFORM_COMPONENTS_ARB 0x8B49
#define GL_FRAGMENT_SHADER_DERIVATIVE_HINT_ARB 0x8B8B

#define GLEW_ARB_fragment_shader GLEW_GET_VAR(__GLEW_ARB_fragment_shader)

#endif /* GL_ARB_fragment_shader */

/* ----------------------- GL_ARB_framebuffer_object ----------------------- */

#ifndef GL_ARB_framebuffer_object
#define GL_ARB_framebuffer_object 1

#define GL_INVALID_FRAMEBUFFER_OPERATION 0x0506
#define GL_FRAMEBUFFER_ATTACHMENT_COLOR_ENCODING 0x8210
#define GL_FRAMEBUFFER_ATTACHMENT_COMPONENT_TYPE 0x8211
#define GL_FRAMEBUFFER_ATTACHMENT_RED_SIZE 0x8212
#define GL_FRAMEBUFFER_ATTACHMENT_GREEN_SIZE 0x8213
#define GL_FRAMEBUFFER_ATTACHMENT_BLUE_SIZE 0x8214
#define GL_FRAMEBUFFER_ATTACHMENT_ALPHA_SIZE 0x8215
#define GL_FRAMEBUFFER_ATTACHMENT_DEPTH_SIZE 0x8216
#define GL_FRAMEBUFFER_ATTACHMENT_STENCIL_SIZE 0x8217
#define GL_FRAMEBUFFER_DEFAULT 0x8218
#define GL_FRAMEBUFFER_UNDEFINED 0x8219
#define GL_DEPTH_STENCIL_ATTACHMENT 0x821A
#define GL_INDEX 0x8222
#define GL_MAX_RENDERBUFFER_SIZE 0x84E8
#define GL_DEPTH_STENCIL 0x84F9
#define GL_UNSIGNED_INT_24_8 0x84FA
#define GL_DEPTH24_STENCIL8 0x88F0
#define GL_TEXTURE_STENCIL_SIZE 0x88F1
#define GL_UNSIGNED_NORMALIZED 0x8C17
#define GL_SRGB 0x8C40
#define GL_DRAW_FRAMEBUFFER_BINDING 0x8CA6
#define GL_FRAMEBUFFER_BINDING 0x8CA6
#define GL_RENDERBUFFER_BINDING 0x8CA7
#define GL_READ_FRAMEBUFFER 0x8CA8
#define GL_DRAW_FRAMEBUFFER 0x8CA9
#define GL_READ_FRAMEBUFFER_BINDING 0x8CAA
#define GL_RENDERBUFFER_SAMPLES 0x8CAB
#define GL_FRAMEBUFFER_ATTACHMENT_OBJECT_TYPE 0x8CD0
#define GL_FRAMEBUFFER_ATTACHMENT_OBJECT_NAME 0x8CD1
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_LEVEL 0x8CD2
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_CUBE_MAP_FACE 0x8CD3
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_LAYER 0x8CD4
#define GL_FRAMEBUFFER_COMPLETE 0x8CD5
#define GL_FRAMEBUFFER_INCOMPLETE_ATTACHMENT 0x8CD6
#define GL_FRAMEBUFFER_INCOMPLETE_MISSING_ATTACHMENT 0x8CD7
#define GL_FRAMEBUFFER_INCOMPLETE_DRAW_BUFFER 0x8CDB
#define GL_FRAMEBUFFER_INCOMPLETE_READ_BUFFER 0x8CDC
#define GL_FRAMEBUFFER_UNSUPPORTED 0x8CDD
#define GL_MAX_COLOR_ATTACHMENTS 0x8CDF
#define GL_COLOR_ATTACHMENT0 0x8CE0
#define GL_COLOR_ATTACHMENT1 0x8CE1
#define GL_COLOR_ATTACHMENT2 0x8CE2
#define GL_COLOR_ATTACHMENT3 0x8CE3
#define GL_COLOR_ATTACHMENT4 0x8CE4
#define GL_COLOR_ATTACHMENT5 0x8CE5
#define GL_COLOR_ATTACHMENT6 0x8CE6
#define GL_COLOR_ATTACHMENT7 0x8CE7
#define GL_COLOR_ATTACHMENT8 0x8CE8
#define GL_COLOR_ATTACHMENT9 0x8CE9
#define GL_COLOR_ATTACHMENT10 0x8CEA
#define GL_COLOR_ATTACHMENT11 0x8CEB
#define GL_COLOR_ATTACHMENT12 0x8CEC
#define GL_COLOR_ATTACHMENT13 0x8CED
#define GL_COLOR_ATTACHMENT14 0x8CEE
#define GL_COLOR_ATTACHMENT15 0x8CEF
#define GL_DEPTH_ATTACHMENT 0x8D00
#define GL_STENCIL_ATTACHMENT 0x8D20
#define GL_FRAMEBUFFER 0x8D40
#define GL_RENDERBUFFER 0x8D41
#define GL_RENDERBUFFER_WIDTH 0x8D42
#define GL_RENDERBUFFER_HEIGHT 0x8D43
#define GL_RENDERBUFFER_INTERNAL_FORMAT 0x8D44
#define GL_STENCIL_INDEX1 0x8D46
#define GL_STENCIL_INDEX4 0x8D47
#define GL_STENCIL_INDEX8 0x8D48
#define GL_STENCIL_INDEX16 0x8D49
#define GL_RENDERBUFFER_RED_SIZE 0x8D50
#define GL_RENDERBUFFER_GREEN_SIZE 0x8D51
#define GL_RENDERBUFFER_BLUE_SIZE 0x8D52
#define GL_RENDERBUFFER_ALPHA_SIZE 0x8D53
#define GL_RENDERBUFFER_DEPTH_SIZE 0x8D54
#define GL_RENDERBUFFER_STENCIL_SIZE 0x8D55
#define GL_FRAMEBUFFER_INCOMPLETE_MULTISAMPLE 0x8D56
#define GL_MAX_SAMPLES 0x8D57

typedef void (GLAPIENTRY * PFNGLBINDFRAMEBUFFERPROC) (GLenum target, GLuint framebuffer);
typedef void (GLAPIENTRY * PFNGLBINDRENDERBUFFERPROC) (GLenum target, GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLBLITFRAMEBUFFERPROC) (GLint srcX0, GLint srcY0, GLint srcX1, GLint srcY1, GLint dstX0, GLint dstY0, GLint dstX1, GLint dstY1, GLbitfield mask, GLenum filter);
typedef GLenum (GLAPIENTRY * PFNGLCHECKFRAMEBUFFERSTATUSPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLDELETEFRAMEBUFFERSPROC) (GLsizei n, const GLuint* framebuffers);
typedef void (GLAPIENTRY * PFNGLDELETERENDERBUFFERSPROC) (GLsizei n, const GLuint* renderbuffers);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERRENDERBUFFERPROC) (GLenum target, GLenum attachment, GLenum renderbuffertarget, GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURE1DPROC) (GLenum target, GLenum attachment, GLenum textarget, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURE2DPROC) (GLenum target, GLenum attachment, GLenum textarget, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURE3DPROC) (GLenum target, GLenum attachment, GLenum textarget, GLuint texture, GLint level, GLint layer);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURELAYERPROC) (GLenum target,GLenum attachment, GLuint texture,GLint level,GLint layer);
typedef void (GLAPIENTRY * PFNGLGENFRAMEBUFFERSPROC) (GLsizei n, GLuint* framebuffers);
typedef void (GLAPIENTRY * PFNGLGENRENDERBUFFERSPROC) (GLsizei n, GLuint* renderbuffers);
typedef void (GLAPIENTRY * PFNGLGENERATEMIPMAPPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLGETFRAMEBUFFERATTACHMENTPARAMETERIVPROC) (GLenum target, GLenum attachment, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETRENDERBUFFERPARAMETERIVPROC) (GLenum target, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISFRAMEBUFFERPROC) (GLuint framebuffer);
typedef GLboolean (GLAPIENTRY * PFNGLISRENDERBUFFERPROC) (GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLRENDERBUFFERSTORAGEPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLRENDERBUFFERSTORAGEMULTISAMPLEPROC) (GLenum target, GLsizei samples, GLenum internalformat, GLsizei width, GLsizei height);

#define glBindFramebuffer GLEW_GET_FUN(__glewBindFramebuffer)
#define glBindRenderbuffer GLEW_GET_FUN(__glewBindRenderbuffer)
#define glBlitFramebuffer GLEW_GET_FUN(__glewBlitFramebuffer)
#define glCheckFramebufferStatus GLEW_GET_FUN(__glewCheckFramebufferStatus)
#define glDeleteFramebuffers GLEW_GET_FUN(__glewDeleteFramebuffers)
#define glDeleteRenderbuffers GLEW_GET_FUN(__glewDeleteRenderbuffers)
#define glFramebufferRenderbuffer GLEW_GET_FUN(__glewFramebufferRenderbuffer)
#define glFramebufferTexture1D GLEW_GET_FUN(__glewFramebufferTexture1D)
#define glFramebufferTexture2D GLEW_GET_FUN(__glewFramebufferTexture2D)
#define glFramebufferTexture3D GLEW_GET_FUN(__glewFramebufferTexture3D)
#define glFramebufferTextureLayer GLEW_GET_FUN(__glewFramebufferTextureLayer)
#define glGenFramebuffers GLEW_GET_FUN(__glewGenFramebuffers)
#define glGenRenderbuffers GLEW_GET_FUN(__glewGenRenderbuffers)
#define glGenerateMipmap GLEW_GET_FUN(__glewGenerateMipmap)
#define glGetFramebufferAttachmentParameteriv GLEW_GET_FUN(__glewGetFramebufferAttachmentParameteriv)
#define glGetRenderbufferParameteriv GLEW_GET_FUN(__glewGetRenderbufferParameteriv)
#define glIsFramebuffer GLEW_GET_FUN(__glewIsFramebuffer)
#define glIsRenderbuffer GLEW_GET_FUN(__glewIsRenderbuffer)
#define glRenderbufferStorage GLEW_GET_FUN(__glewRenderbufferStorage)
#define glRenderbufferStorageMultisample GLEW_GET_FUN(__glewRenderbufferStorageMultisample)

#define GLEW_ARB_framebuffer_object GLEW_GET_VAR(__GLEW_ARB_framebuffer_object)

#endif /* GL_ARB_framebuffer_object */

/* ------------------------ GL_ARB_framebuffer_sRGB ------------------------ */

#ifndef GL_ARB_framebuffer_sRGB
#define GL_ARB_framebuffer_sRGB 1

#define GL_FRAMEBUFFER_SRGB 0x8DB9

#define GLEW_ARB_framebuffer_sRGB GLEW_GET_VAR(__GLEW_ARB_framebuffer_sRGB)

#endif /* GL_ARB_framebuffer_sRGB */

/* ------------------------ GL_ARB_geometry_shader4 ------------------------ */

#ifndef GL_ARB_geometry_shader4
#define GL_ARB_geometry_shader4 1

#define GL_LINES_ADJACENCY_ARB 0xA
#define GL_LINE_STRIP_ADJACENCY_ARB 0xB
#define GL_TRIANGLES_ADJACENCY_ARB 0xC
#define GL_TRIANGLE_STRIP_ADJACENCY_ARB 0xD
#define GL_PROGRAM_POINT_SIZE_ARB 0x8642
#define GL_MAX_GEOMETRY_TEXTURE_IMAGE_UNITS_ARB 0x8C29
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_LAYER 0x8CD4
#define GL_FRAMEBUFFER_ATTACHMENT_LAYERED_ARB 0x8DA7
#define GL_FRAMEBUFFER_INCOMPLETE_LAYER_TARGETS_ARB 0x8DA8
#define GL_FRAMEBUFFER_INCOMPLETE_LAYER_COUNT_ARB 0x8DA9
#define GL_GEOMETRY_SHADER_ARB 0x8DD9
#define GL_GEOMETRY_VERTICES_OUT_ARB 0x8DDA
#define GL_GEOMETRY_INPUT_TYPE_ARB 0x8DDB
#define GL_GEOMETRY_OUTPUT_TYPE_ARB 0x8DDC
#define GL_MAX_GEOMETRY_VARYING_COMPONENTS_ARB 0x8DDD
#define GL_MAX_VERTEX_VARYING_COMPONENTS_ARB 0x8DDE
#define GL_MAX_GEOMETRY_UNIFORM_COMPONENTS_ARB 0x8DDF
#define GL_MAX_GEOMETRY_OUTPUT_VERTICES_ARB 0x8DE0
#define GL_MAX_GEOMETRY_TOTAL_OUTPUT_COMPONENTS_ARB 0x8DE1

typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTUREARBPROC) (GLenum target, GLenum attachment, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTUREFACEARBPROC) (GLenum target, GLenum attachment, GLuint texture, GLint level, GLenum face);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURELAYERARBPROC) (GLenum target, GLenum attachment, GLuint texture, GLint level, GLint layer);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETERIARBPROC) (GLuint program, GLenum pname, GLint value);

#define glFramebufferTextureARB GLEW_GET_FUN(__glewFramebufferTextureARB)
#define glFramebufferTextureFaceARB GLEW_GET_FUN(__glewFramebufferTextureFaceARB)
#define glFramebufferTextureLayerARB GLEW_GET_FUN(__glewFramebufferTextureLayerARB)
#define glProgramParameteriARB GLEW_GET_FUN(__glewProgramParameteriARB)

#define GLEW_ARB_geometry_shader4 GLEW_GET_VAR(__GLEW_ARB_geometry_shader4)

#endif /* GL_ARB_geometry_shader4 */

/* ----------------------- GL_ARB_get_program_binary ----------------------- */

#ifndef GL_ARB_get_program_binary
#define GL_ARB_get_program_binary 1

#define GL_PROGRAM_BINARY_RETRIEVABLE_HINT 0x8257
#define GL_PROGRAM_BINARY_LENGTH 0x8741
#define GL_NUM_PROGRAM_BINARY_FORMATS 0x87FE
#define GL_PROGRAM_BINARY_FORMATS 0x87FF

typedef void (GLAPIENTRY * PFNGLGETPROGRAMBINARYPROC) (GLuint program, GLsizei bufSize, GLsizei* length, GLenum *binaryFormat, GLvoid*binary);
typedef void (GLAPIENTRY * PFNGLPROGRAMBINARYPROC) (GLuint program, GLenum binaryFormat, const void* binary, GLsizei length);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETERIPROC) (GLuint program, GLenum pname, GLint value);

#define glGetProgramBinary GLEW_GET_FUN(__glewGetProgramBinary)
#define glProgramBinary GLEW_GET_FUN(__glewProgramBinary)
#define glProgramParameteri GLEW_GET_FUN(__glewProgramParameteri)

#define GLEW_ARB_get_program_binary GLEW_GET_VAR(__GLEW_ARB_get_program_binary)

#endif /* GL_ARB_get_program_binary */

/* --------------------------- GL_ARB_gpu_shader5 -------------------------- */

#ifndef GL_ARB_gpu_shader5
#define GL_ARB_gpu_shader5 1

#define GL_GEOMETRY_SHADER_INVOCATIONS 0x887F
#define GL_MAX_GEOMETRY_SHADER_INVOCATIONS 0x8E5A
#define GL_MIN_FRAGMENT_INTERPOLATION_OFFSET 0x8E5B
#define GL_MAX_FRAGMENT_INTERPOLATION_OFFSET 0x8E5C
#define GL_FRAGMENT_INTERPOLATION_OFFSET_BITS 0x8E5D
#define GL_MAX_VERTEX_STREAMS 0x8E71

#define GLEW_ARB_gpu_shader5 GLEW_GET_VAR(__GLEW_ARB_gpu_shader5)

#endif /* GL_ARB_gpu_shader5 */

/* ------------------------- GL_ARB_gpu_shader_fp64 ------------------------ */

#ifndef GL_ARB_gpu_shader_fp64
#define GL_ARB_gpu_shader_fp64 1

#define GL_DOUBLE_MAT2 0x8F46
#define GL_DOUBLE_MAT3 0x8F47
#define GL_DOUBLE_MAT4 0x8F48
#define GL_DOUBLE_MAT2x3 0x8F49
#define GL_DOUBLE_MAT2x4 0x8F4A
#define GL_DOUBLE_MAT3x2 0x8F4B
#define GL_DOUBLE_MAT3x4 0x8F4C
#define GL_DOUBLE_MAT4x2 0x8F4D
#define GL_DOUBLE_MAT4x3 0x8F4E
#define GL_DOUBLE_VEC2 0x8FFC
#define GL_DOUBLE_VEC3 0x8FFD
#define GL_DOUBLE_VEC4 0x8FFE

typedef void (GLAPIENTRY * PFNGLGETUNIFORMDVPROC) (GLuint program, GLint location, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1DEXTPROC) (GLuint program, GLint location, GLdouble x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1DVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2DEXTPROC) (GLuint program, GLint location, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2DVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3DEXTPROC) (GLuint program, GLint location, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3DVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4DEXTPROC) (GLuint program, GLint location, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4DVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X3DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X4DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X2DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X4DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X2DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X3DVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM1DPROC) (GLint location, GLdouble x);
typedef void (GLAPIENTRY * PFNGLUNIFORM1DVPROC) (GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2DPROC) (GLint location, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLUNIFORM2DVPROC) (GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3DPROC) (GLint location, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLUNIFORM3DVPROC) (GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4DPROC) (GLint location, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLUNIFORM4DVPROC) (GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2X3DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2X4DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3X2DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3X4DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4X2DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4X3DVPROC) (GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);

#define glGetUniformdv GLEW_GET_FUN(__glewGetUniformdv)
#define glProgramUniform1dEXT GLEW_GET_FUN(__glewProgramUniform1dEXT)
#define glProgramUniform1dvEXT GLEW_GET_FUN(__glewProgramUniform1dvEXT)
#define glProgramUniform2dEXT GLEW_GET_FUN(__glewProgramUniform2dEXT)
#define glProgramUniform2dvEXT GLEW_GET_FUN(__glewProgramUniform2dvEXT)
#define glProgramUniform3dEXT GLEW_GET_FUN(__glewProgramUniform3dEXT)
#define glProgramUniform3dvEXT GLEW_GET_FUN(__glewProgramUniform3dvEXT)
#define glProgramUniform4dEXT GLEW_GET_FUN(__glewProgramUniform4dEXT)
#define glProgramUniform4dvEXT GLEW_GET_FUN(__glewProgramUniform4dvEXT)
#define glProgramUniformMatrix2dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix2dvEXT)
#define glProgramUniformMatrix2x3dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix2x3dvEXT)
#define glProgramUniformMatrix2x4dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix2x4dvEXT)
#define glProgramUniformMatrix3dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix3dvEXT)
#define glProgramUniformMatrix3x2dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix3x2dvEXT)
#define glProgramUniformMatrix3x4dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix3x4dvEXT)
#define glProgramUniformMatrix4dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix4dvEXT)
#define glProgramUniformMatrix4x2dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix4x2dvEXT)
#define glProgramUniformMatrix4x3dvEXT GLEW_GET_FUN(__glewProgramUniformMatrix4x3dvEXT)
#define glUniform1d GLEW_GET_FUN(__glewUniform1d)
#define glUniform1dv GLEW_GET_FUN(__glewUniform1dv)
#define glUniform2d GLEW_GET_FUN(__glewUniform2d)
#define glUniform2dv GLEW_GET_FUN(__glewUniform2dv)
#define glUniform3d GLEW_GET_FUN(__glewUniform3d)
#define glUniform3dv GLEW_GET_FUN(__glewUniform3dv)
#define glUniform4d GLEW_GET_FUN(__glewUniform4d)
#define glUniform4dv GLEW_GET_FUN(__glewUniform4dv)
#define glUniformMatrix2dv GLEW_GET_FUN(__glewUniformMatrix2dv)
#define glUniformMatrix2x3dv GLEW_GET_FUN(__glewUniformMatrix2x3dv)
#define glUniformMatrix2x4dv GLEW_GET_FUN(__glewUniformMatrix2x4dv)
#define glUniformMatrix3dv GLEW_GET_FUN(__glewUniformMatrix3dv)
#define glUniformMatrix3x2dv GLEW_GET_FUN(__glewUniformMatrix3x2dv)
#define glUniformMatrix3x4dv GLEW_GET_FUN(__glewUniformMatrix3x4dv)
#define glUniformMatrix4dv GLEW_GET_FUN(__glewUniformMatrix4dv)
#define glUniformMatrix4x2dv GLEW_GET_FUN(__glewUniformMatrix4x2dv)
#define glUniformMatrix4x3dv GLEW_GET_FUN(__glewUniformMatrix4x3dv)

#define GLEW_ARB_gpu_shader_fp64 GLEW_GET_VAR(__GLEW_ARB_gpu_shader_fp64)

#endif /* GL_ARB_gpu_shader_fp64 */

/* ------------------------ GL_ARB_half_float_pixel ------------------------ */

#ifndef GL_ARB_half_float_pixel
#define GL_ARB_half_float_pixel 1

#define GL_HALF_FLOAT_ARB 0x140B

#define GLEW_ARB_half_float_pixel GLEW_GET_VAR(__GLEW_ARB_half_float_pixel)

#endif /* GL_ARB_half_float_pixel */

/* ------------------------ GL_ARB_half_float_vertex ----------------------- */

#ifndef GL_ARB_half_float_vertex
#define GL_ARB_half_float_vertex 1

#define GL_HALF_FLOAT 0x140B

#define GLEW_ARB_half_float_vertex GLEW_GET_VAR(__GLEW_ARB_half_float_vertex)

#endif /* GL_ARB_half_float_vertex */

/* ----------------------------- GL_ARB_imaging ---------------------------- */

#ifndef GL_ARB_imaging
#define GL_ARB_imaging 1

#define GL_CONSTANT_COLOR 0x8001
#define GL_ONE_MINUS_CONSTANT_COLOR 0x8002
#define GL_CONSTANT_ALPHA 0x8003
#define GL_ONE_MINUS_CONSTANT_ALPHA 0x8004
#define GL_BLEND_COLOR 0x8005
#define GL_FUNC_ADD 0x8006
#define GL_MIN 0x8007
#define GL_MAX 0x8008
#define GL_BLEND_EQUATION 0x8009
#define GL_FUNC_SUBTRACT 0x800A
#define GL_FUNC_REVERSE_SUBTRACT 0x800B
#define GL_CONVOLUTION_1D 0x8010
#define GL_CONVOLUTION_2D 0x8011
#define GL_SEPARABLE_2D 0x8012
#define GL_CONVOLUTION_BORDER_MODE 0x8013
#define GL_CONVOLUTION_FILTER_SCALE 0x8014
#define GL_CONVOLUTION_FILTER_BIAS 0x8015
#define GL_REDUCE 0x8016
#define GL_CONVOLUTION_FORMAT 0x8017
#define GL_CONVOLUTION_WIDTH 0x8018
#define GL_CONVOLUTION_HEIGHT 0x8019
#define GL_MAX_CONVOLUTION_WIDTH 0x801A
#define GL_MAX_CONVOLUTION_HEIGHT 0x801B
#define GL_POST_CONVOLUTION_RED_SCALE 0x801C
#define GL_POST_CONVOLUTION_GREEN_SCALE 0x801D
#define GL_POST_CONVOLUTION_BLUE_SCALE 0x801E
#define GL_POST_CONVOLUTION_ALPHA_SCALE 0x801F
#define GL_POST_CONVOLUTION_RED_BIAS 0x8020
#define GL_POST_CONVOLUTION_GREEN_BIAS 0x8021
#define GL_POST_CONVOLUTION_BLUE_BIAS 0x8022
#define GL_POST_CONVOLUTION_ALPHA_BIAS 0x8023
#define GL_HISTOGRAM 0x8024
#define GL_PROXY_HISTOGRAM 0x8025
#define GL_HISTOGRAM_WIDTH 0x8026
#define GL_HISTOGRAM_FORMAT 0x8027
#define GL_HISTOGRAM_RED_SIZE 0x8028
#define GL_HISTOGRAM_GREEN_SIZE 0x8029
#define GL_HISTOGRAM_BLUE_SIZE 0x802A
#define GL_HISTOGRAM_ALPHA_SIZE 0x802B
#define GL_HISTOGRAM_LUMINANCE_SIZE 0x802C
#define GL_HISTOGRAM_SINK 0x802D
#define GL_MINMAX 0x802E
#define GL_MINMAX_FORMAT 0x802F
#define GL_MINMAX_SINK 0x8030
#define GL_TABLE_TOO_LARGE 0x8031
#define GL_COLOR_MATRIX 0x80B1
#define GL_COLOR_MATRIX_STACK_DEPTH 0x80B2
#define GL_MAX_COLOR_MATRIX_STACK_DEPTH 0x80B3
#define GL_POST_COLOR_MATRIX_RED_SCALE 0x80B4
#define GL_POST_COLOR_MATRIX_GREEN_SCALE 0x80B5
#define GL_POST_COLOR_MATRIX_BLUE_SCALE 0x80B6
#define GL_POST_COLOR_MATRIX_ALPHA_SCALE 0x80B7
#define GL_POST_COLOR_MATRIX_RED_BIAS 0x80B8
#define GL_POST_COLOR_MATRIX_GREEN_BIAS 0x80B9
#define GL_POST_COLOR_MATRIX_BLUE_BIAS 0x80BA
#define GL_POST_COLOR_MATRIX_ALPHA_BIAS 0x80BB
#define GL_COLOR_TABLE 0x80D0
#define GL_POST_CONVOLUTION_COLOR_TABLE 0x80D1
#define GL_POST_COLOR_MATRIX_COLOR_TABLE 0x80D2
#define GL_PROXY_COLOR_TABLE 0x80D3
#define GL_PROXY_POST_CONVOLUTION_COLOR_TABLE 0x80D4
#define GL_PROXY_POST_COLOR_MATRIX_COLOR_TABLE 0x80D5
#define GL_COLOR_TABLE_SCALE 0x80D6
#define GL_COLOR_TABLE_BIAS 0x80D7
#define GL_COLOR_TABLE_FORMAT 0x80D8
#define GL_COLOR_TABLE_WIDTH 0x80D9
#define GL_COLOR_TABLE_RED_SIZE 0x80DA
#define GL_COLOR_TABLE_GREEN_SIZE 0x80DB
#define GL_COLOR_TABLE_BLUE_SIZE 0x80DC
#define GL_COLOR_TABLE_ALPHA_SIZE 0x80DD
#define GL_COLOR_TABLE_LUMINANCE_SIZE 0x80DE
#define GL_COLOR_TABLE_INTENSITY_SIZE 0x80DF
#define GL_IGNORE_BORDER 0x8150
#define GL_CONSTANT_BORDER 0x8151
#define GL_WRAP_BORDER 0x8152
#define GL_REPLICATE_BORDER 0x8153
#define GL_CONVOLUTION_BORDER_COLOR 0x8154

typedef void (GLAPIENTRY * PFNGLCOLORSUBTABLEPROC) (GLenum target, GLsizei start, GLsizei count, GLenum format, GLenum type, const GLvoid *data);
typedef void (GLAPIENTRY * PFNGLCOLORTABLEPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const GLvoid *table);
typedef void (GLAPIENTRY * PFNGLCOLORTABLEPARAMETERFVPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (GLAPIENTRY * PFNGLCOLORTABLEPARAMETERIVPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONFILTER1DPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const GLvoid *image);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONFILTER2DPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *image);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERFPROC) (GLenum target, GLenum pname, GLfloat params);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERFVPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERIPROC) (GLenum target, GLenum pname, GLint params);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERIVPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (GLAPIENTRY * PFNGLCOPYCOLORSUBTABLEPROC) (GLenum target, GLsizei start, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYCOLORTABLEPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYCONVOLUTIONFILTER1DPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYCONVOLUTIONFILTER2DPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPROC) (GLenum target, GLenum format, GLenum type, GLvoid *table);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (GLAPIENTRY * PFNGLGETCONVOLUTIONFILTERPROC) (GLenum target, GLenum format, GLenum type, GLvoid *image);
typedef void (GLAPIENTRY * PFNGLGETCONVOLUTIONPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (GLAPIENTRY * PFNGLGETCONVOLUTIONPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (GLAPIENTRY * PFNGLGETHISTOGRAMPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLvoid *values);
typedef void (GLAPIENTRY * PFNGLGETHISTOGRAMPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (GLAPIENTRY * PFNGLGETHISTOGRAMPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (GLAPIENTRY * PFNGLGETMINMAXPROC) (GLenum target, GLboolean reset, GLenum format, GLenum types, GLvoid *values);
typedef void (GLAPIENTRY * PFNGLGETMINMAXPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (GLAPIENTRY * PFNGLGETMINMAXPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (GLAPIENTRY * PFNGLGETSEPARABLEFILTERPROC) (GLenum target, GLenum format, GLenum type, GLvoid *row, GLvoid *column, GLvoid *span);
typedef void (GLAPIENTRY * PFNGLHISTOGRAMPROC) (GLenum target, GLsizei width, GLenum internalformat, GLboolean sink);
typedef void (GLAPIENTRY * PFNGLMINMAXPROC) (GLenum target, GLenum internalformat, GLboolean sink);
typedef void (GLAPIENTRY * PFNGLRESETHISTOGRAMPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLRESETMINMAXPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLSEPARABLEFILTER2DPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *row, const GLvoid *column);

#define glColorSubTable GLEW_GET_FUN(__glewColorSubTable)
#define glColorTable GLEW_GET_FUN(__glewColorTable)
#define glColorTableParameterfv GLEW_GET_FUN(__glewColorTableParameterfv)
#define glColorTableParameteriv GLEW_GET_FUN(__glewColorTableParameteriv)
#define glConvolutionFilter1D GLEW_GET_FUN(__glewConvolutionFilter1D)
#define glConvolutionFilter2D GLEW_GET_FUN(__glewConvolutionFilter2D)
#define glConvolutionParameterf GLEW_GET_FUN(__glewConvolutionParameterf)
#define glConvolutionParameterfv GLEW_GET_FUN(__glewConvolutionParameterfv)
#define glConvolutionParameteri GLEW_GET_FUN(__glewConvolutionParameteri)
#define glConvolutionParameteriv GLEW_GET_FUN(__glewConvolutionParameteriv)
#define glCopyColorSubTable GLEW_GET_FUN(__glewCopyColorSubTable)
#define glCopyColorTable GLEW_GET_FUN(__glewCopyColorTable)
#define glCopyConvolutionFilter1D GLEW_GET_FUN(__glewCopyConvolutionFilter1D)
#define glCopyConvolutionFilter2D GLEW_GET_FUN(__glewCopyConvolutionFilter2D)
#define glGetColorTable GLEW_GET_FUN(__glewGetColorTable)
#define glGetColorTableParameterfv GLEW_GET_FUN(__glewGetColorTableParameterfv)
#define glGetColorTableParameteriv GLEW_GET_FUN(__glewGetColorTableParameteriv)
#define glGetConvolutionFilter GLEW_GET_FUN(__glewGetConvolutionFilter)
#define glGetConvolutionParameterfv GLEW_GET_FUN(__glewGetConvolutionParameterfv)
#define glGetConvolutionParameteriv GLEW_GET_FUN(__glewGetConvolutionParameteriv)
#define glGetHistogram GLEW_GET_FUN(__glewGetHistogram)
#define glGetHistogramParameterfv GLEW_GET_FUN(__glewGetHistogramParameterfv)
#define glGetHistogramParameteriv GLEW_GET_FUN(__glewGetHistogramParameteriv)
#define glGetMinmax GLEW_GET_FUN(__glewGetMinmax)
#define glGetMinmaxParameterfv GLEW_GET_FUN(__glewGetMinmaxParameterfv)
#define glGetMinmaxParameteriv GLEW_GET_FUN(__glewGetMinmaxParameteriv)
#define glGetSeparableFilter GLEW_GET_FUN(__glewGetSeparableFilter)
#define glHistogram GLEW_GET_FUN(__glewHistogram)
#define glMinmax GLEW_GET_FUN(__glewMinmax)
#define glResetHistogram GLEW_GET_FUN(__glewResetHistogram)
#define glResetMinmax GLEW_GET_FUN(__glewResetMinmax)
#define glSeparableFilter2D GLEW_GET_FUN(__glewSeparableFilter2D)

#define GLEW_ARB_imaging GLEW_GET_VAR(__GLEW_ARB_imaging)

#endif /* GL_ARB_imaging */

/* ------------------------ GL_ARB_instanced_arrays ------------------------ */

#ifndef GL_ARB_instanced_arrays
#define GL_ARB_instanced_arrays 1

#define GL_VERTEX_ATTRIB_ARRAY_DIVISOR_ARB 0x88FE

typedef void (GLAPIENTRY * PFNGLDRAWARRAYSINSTANCEDARBPROC) (GLenum mode, GLint first, GLsizei count, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINSTANCEDARBPROC) (GLenum mode, GLsizei count, GLenum type, const void* indices, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBDIVISORARBPROC) (GLuint index, GLuint divisor);

#define glDrawArraysInstancedARB GLEW_GET_FUN(__glewDrawArraysInstancedARB)
#define glDrawElementsInstancedARB GLEW_GET_FUN(__glewDrawElementsInstancedARB)
#define glVertexAttribDivisorARB GLEW_GET_FUN(__glewVertexAttribDivisorARB)

#define GLEW_ARB_instanced_arrays GLEW_GET_VAR(__GLEW_ARB_instanced_arrays)

#endif /* GL_ARB_instanced_arrays */

/* ---------------------- GL_ARB_internalformat_query ---------------------- */

#ifndef GL_ARB_internalformat_query
#define GL_ARB_internalformat_query 1

#define GL_NUM_SAMPLE_COUNTS 0x9380

typedef void (GLAPIENTRY * PFNGLGETINTERNALFORMATIVPROC) (GLenum target, GLenum internalformat, GLenum pname, GLsizei bufSize, GLint* params);

#define glGetInternalformativ GLEW_GET_FUN(__glewGetInternalformativ)

#define GLEW_ARB_internalformat_query GLEW_GET_VAR(__GLEW_ARB_internalformat_query)

#endif /* GL_ARB_internalformat_query */

/* ---------------------- GL_ARB_map_buffer_alignment ---------------------- */

#ifndef GL_ARB_map_buffer_alignment
#define GL_ARB_map_buffer_alignment 1

#define GL_MIN_MAP_BUFFER_ALIGNMENT 0x90BC

#define GLEW_ARB_map_buffer_alignment GLEW_GET_VAR(__GLEW_ARB_map_buffer_alignment)

#endif /* GL_ARB_map_buffer_alignment */

/* ------------------------ GL_ARB_map_buffer_range ------------------------ */

#ifndef GL_ARB_map_buffer_range
#define GL_ARB_map_buffer_range 1

#define GL_MAP_READ_BIT 0x0001
#define GL_MAP_WRITE_BIT 0x0002
#define GL_MAP_INVALIDATE_RANGE_BIT 0x0004
#define GL_MAP_INVALIDATE_BUFFER_BIT 0x0008
#define GL_MAP_FLUSH_EXPLICIT_BIT 0x0010
#define GL_MAP_UNSYNCHRONIZED_BIT 0x0020

typedef void (GLAPIENTRY * PFNGLFLUSHMAPPEDBUFFERRANGEPROC) (GLenum target, GLintptr offset, GLsizeiptr length);
typedef GLvoid * (GLAPIENTRY * PFNGLMAPBUFFERRANGEPROC) (GLenum target, GLintptr offset, GLsizeiptr length, GLbitfield access);

#define glFlushMappedBufferRange GLEW_GET_FUN(__glewFlushMappedBufferRange)
#define glMapBufferRange GLEW_GET_FUN(__glewMapBufferRange)

#define GLEW_ARB_map_buffer_range GLEW_GET_VAR(__GLEW_ARB_map_buffer_range)

#endif /* GL_ARB_map_buffer_range */

/* ------------------------- GL_ARB_matrix_palette ------------------------- */

#ifndef GL_ARB_matrix_palette
#define GL_ARB_matrix_palette 1

#define GL_MATRIX_PALETTE_ARB 0x8840
#define GL_MAX_MATRIX_PALETTE_STACK_DEPTH_ARB 0x8841
#define GL_MAX_PALETTE_MATRICES_ARB 0x8842
#define GL_CURRENT_PALETTE_MATRIX_ARB 0x8843
#define GL_MATRIX_INDEX_ARRAY_ARB 0x8844
#define GL_CURRENT_MATRIX_INDEX_ARB 0x8845
#define GL_MATRIX_INDEX_ARRAY_SIZE_ARB 0x8846
#define GL_MATRIX_INDEX_ARRAY_TYPE_ARB 0x8847
#define GL_MATRIX_INDEX_ARRAY_STRIDE_ARB 0x8848
#define GL_MATRIX_INDEX_ARRAY_POINTER_ARB 0x8849

typedef void (GLAPIENTRY * PFNGLCURRENTPALETTEMATRIXARBPROC) (GLint index);
typedef void (GLAPIENTRY * PFNGLMATRIXINDEXPOINTERARBPROC) (GLint size, GLenum type, GLsizei stride, GLvoid *pointer);
typedef void (GLAPIENTRY * PFNGLMATRIXINDEXUBVARBPROC) (GLint size, GLubyte *indices);
typedef void (GLAPIENTRY * PFNGLMATRIXINDEXUIVARBPROC) (GLint size, GLuint *indices);
typedef void (GLAPIENTRY * PFNGLMATRIXINDEXUSVARBPROC) (GLint size, GLushort *indices);

#define glCurrentPaletteMatrixARB GLEW_GET_FUN(__glewCurrentPaletteMatrixARB)
#define glMatrixIndexPointerARB GLEW_GET_FUN(__glewMatrixIndexPointerARB)
#define glMatrixIndexubvARB GLEW_GET_FUN(__glewMatrixIndexubvARB)
#define glMatrixIndexuivARB GLEW_GET_FUN(__glewMatrixIndexuivARB)
#define glMatrixIndexusvARB GLEW_GET_FUN(__glewMatrixIndexusvARB)

#define GLEW_ARB_matrix_palette GLEW_GET_VAR(__GLEW_ARB_matrix_palette)

#endif /* GL_ARB_matrix_palette */

/* --------------------------- GL_ARB_multisample -------------------------- */

#ifndef GL_ARB_multisample
#define GL_ARB_multisample 1

#define GL_MULTISAMPLE_ARB 0x809D
#define GL_SAMPLE_ALPHA_TO_COVERAGE_ARB 0x809E
#define GL_SAMPLE_ALPHA_TO_ONE_ARB 0x809F
#define GL_SAMPLE_COVERAGE_ARB 0x80A0
#define GL_SAMPLE_BUFFERS_ARB 0x80A8
#define GL_SAMPLES_ARB 0x80A9
#define GL_SAMPLE_COVERAGE_VALUE_ARB 0x80AA
#define GL_SAMPLE_COVERAGE_INVERT_ARB 0x80AB
#define GL_MULTISAMPLE_BIT_ARB 0x20000000

typedef void (GLAPIENTRY * PFNGLSAMPLECOVERAGEARBPROC) (GLclampf value, GLboolean invert);

#define glSampleCoverageARB GLEW_GET_FUN(__glewSampleCoverageARB)

#define GLEW_ARB_multisample GLEW_GET_VAR(__GLEW_ARB_multisample)

#endif /* GL_ARB_multisample */

/* -------------------------- GL_ARB_multitexture -------------------------- */

#ifndef GL_ARB_multitexture
#define GL_ARB_multitexture 1

#define GL_TEXTURE0_ARB 0x84C0
#define GL_TEXTURE1_ARB 0x84C1
#define GL_TEXTURE2_ARB 0x84C2
#define GL_TEXTURE3_ARB 0x84C3
#define GL_TEXTURE4_ARB 0x84C4
#define GL_TEXTURE5_ARB 0x84C5
#define GL_TEXTURE6_ARB 0x84C6
#define GL_TEXTURE7_ARB 0x84C7
#define GL_TEXTURE8_ARB 0x84C8
#define GL_TEXTURE9_ARB 0x84C9
#define GL_TEXTURE10_ARB 0x84CA
#define GL_TEXTURE11_ARB 0x84CB
#define GL_TEXTURE12_ARB 0x84CC
#define GL_TEXTURE13_ARB 0x84CD
#define GL_TEXTURE14_ARB 0x84CE
#define GL_TEXTURE15_ARB 0x84CF
#define GL_TEXTURE16_ARB 0x84D0
#define GL_TEXTURE17_ARB 0x84D1
#define GL_TEXTURE18_ARB 0x84D2
#define GL_TEXTURE19_ARB 0x84D3
#define GL_TEXTURE20_ARB 0x84D4
#define GL_TEXTURE21_ARB 0x84D5
#define GL_TEXTURE22_ARB 0x84D6
#define GL_TEXTURE23_ARB 0x84D7
#define GL_TEXTURE24_ARB 0x84D8
#define GL_TEXTURE25_ARB 0x84D9
#define GL_TEXTURE26_ARB 0x84DA
#define GL_TEXTURE27_ARB 0x84DB
#define GL_TEXTURE28_ARB 0x84DC
#define GL_TEXTURE29_ARB 0x84DD
#define GL_TEXTURE30_ARB 0x84DE
#define GL_TEXTURE31_ARB 0x84DF
#define GL_ACTIVE_TEXTURE_ARB 0x84E0
#define GL_CLIENT_ACTIVE_TEXTURE_ARB 0x84E1
#define GL_MAX_TEXTURE_UNITS_ARB 0x84E2

typedef void (GLAPIENTRY * PFNGLACTIVETEXTUREARBPROC) (GLenum texture);
typedef void (GLAPIENTRY * PFNGLCLIENTACTIVETEXTUREARBPROC) (GLenum texture);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1DARBPROC) (GLenum target, GLdouble s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1FARBPROC) (GLenum target, GLfloat s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1IARBPROC) (GLenum target, GLint s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1IVARBPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1SARBPROC) (GLenum target, GLshort s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1SVARBPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2DARBPROC) (GLenum target, GLdouble s, GLdouble t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2FARBPROC) (GLenum target, GLfloat s, GLfloat t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2IARBPROC) (GLenum target, GLint s, GLint t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2IVARBPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2SARBPROC) (GLenum target, GLshort s, GLshort t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2SVARBPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3DARBPROC) (GLenum target, GLdouble s, GLdouble t, GLdouble r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3FARBPROC) (GLenum target, GLfloat s, GLfloat t, GLfloat r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3IARBPROC) (GLenum target, GLint s, GLint t, GLint r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3IVARBPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3SARBPROC) (GLenum target, GLshort s, GLshort t, GLshort r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3SVARBPROC) (GLenum target, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4DARBPROC) (GLenum target, GLdouble s, GLdouble t, GLdouble r, GLdouble q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4FARBPROC) (GLenum target, GLfloat s, GLfloat t, GLfloat r, GLfloat q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4IARBPROC) (GLenum target, GLint s, GLint t, GLint r, GLint q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4IVARBPROC) (GLenum target, const GLint *v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4SARBPROC) (GLenum target, GLshort s, GLshort t, GLshort r, GLshort q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4SVARBPROC) (GLenum target, const GLshort *v);

#define glActiveTextureARB GLEW_GET_FUN(__glewActiveTextureARB)
#define glClientActiveTextureARB GLEW_GET_FUN(__glewClientActiveTextureARB)
#define glMultiTexCoord1dARB GLEW_GET_FUN(__glewMultiTexCoord1dARB)
#define glMultiTexCoord1dvARB GLEW_GET_FUN(__glewMultiTexCoord1dvARB)
#define glMultiTexCoord1fARB GLEW_GET_FUN(__glewMultiTexCoord1fARB)
#define glMultiTexCoord1fvARB GLEW_GET_FUN(__glewMultiTexCoord1fvARB)
#define glMultiTexCoord1iARB GLEW_GET_FUN(__glewMultiTexCoord1iARB)
#define glMultiTexCoord1ivARB GLEW_GET_FUN(__glewMultiTexCoord1ivARB)
#define glMultiTexCoord1sARB GLEW_GET_FUN(__glewMultiTexCoord1sARB)
#define glMultiTexCoord1svARB GLEW_GET_FUN(__glewMultiTexCoord1svARB)
#define glMultiTexCoord2dARB GLEW_GET_FUN(__glewMultiTexCoord2dARB)
#define glMultiTexCoord2dvARB GLEW_GET_FUN(__glewMultiTexCoord2dvARB)
#define glMultiTexCoord2fARB GLEW_GET_FUN(__glewMultiTexCoord2fARB)
#define glMultiTexCoord2fvARB GLEW_GET_FUN(__glewMultiTexCoord2fvARB)
#define glMultiTexCoord2iARB GLEW_GET_FUN(__glewMultiTexCoord2iARB)
#define glMultiTexCoord2ivARB GLEW_GET_FUN(__glewMultiTexCoord2ivARB)
#define glMultiTexCoord2sARB GLEW_GET_FUN(__glewMultiTexCoord2sARB)
#define glMultiTexCoord2svARB GLEW_GET_FUN(__glewMultiTexCoord2svARB)
#define glMultiTexCoord3dARB GLEW_GET_FUN(__glewMultiTexCoord3dARB)
#define glMultiTexCoord3dvARB GLEW_GET_FUN(__glewMultiTexCoord3dvARB)
#define glMultiTexCoord3fARB GLEW_GET_FUN(__glewMultiTexCoord3fARB)
#define glMultiTexCoord3fvARB GLEW_GET_FUN(__glewMultiTexCoord3fvARB)
#define glMultiTexCoord3iARB GLEW_GET_FUN(__glewMultiTexCoord3iARB)
#define glMultiTexCoord3ivARB GLEW_GET_FUN(__glewMultiTexCoord3ivARB)
#define glMultiTexCoord3sARB GLEW_GET_FUN(__glewMultiTexCoord3sARB)
#define glMultiTexCoord3svARB GLEW_GET_FUN(__glewMultiTexCoord3svARB)
#define glMultiTexCoord4dARB GLEW_GET_FUN(__glewMultiTexCoord4dARB)
#define glMultiTexCoord4dvARB GLEW_GET_FUN(__glewMultiTexCoord4dvARB)
#define glMultiTexCoord4fARB GLEW_GET_FUN(__glewMultiTexCoord4fARB)
#define glMultiTexCoord4fvARB GLEW_GET_FUN(__glewMultiTexCoord4fvARB)
#define glMultiTexCoord4iARB GLEW_GET_FUN(__glewMultiTexCoord4iARB)
#define glMultiTexCoord4ivARB GLEW_GET_FUN(__glewMultiTexCoord4ivARB)
#define glMultiTexCoord4sARB GLEW_GET_FUN(__glewMultiTexCoord4sARB)
#define glMultiTexCoord4svARB GLEW_GET_FUN(__glewMultiTexCoord4svARB)

#define GLEW_ARB_multitexture GLEW_GET_VAR(__GLEW_ARB_multitexture)

#endif /* GL_ARB_multitexture */

/* ------------------------- GL_ARB_occlusion_query ------------------------ */

#ifndef GL_ARB_occlusion_query
#define GL_ARB_occlusion_query 1

#define GL_QUERY_COUNTER_BITS_ARB 0x8864
#define GL_CURRENT_QUERY_ARB 0x8865
#define GL_QUERY_RESULT_ARB 0x8866
#define GL_QUERY_RESULT_AVAILABLE_ARB 0x8867
#define GL_SAMPLES_PASSED_ARB 0x8914

typedef void (GLAPIENTRY * PFNGLBEGINQUERYARBPROC) (GLenum target, GLuint id);
typedef void (GLAPIENTRY * PFNGLDELETEQUERIESARBPROC) (GLsizei n, const GLuint* ids);
typedef void (GLAPIENTRY * PFNGLENDQUERYARBPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLGENQUERIESARBPROC) (GLsizei n, GLuint* ids);
typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTIVARBPROC) (GLuint id, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTUIVARBPROC) (GLuint id, GLenum pname, GLuint* params);
typedef void (GLAPIENTRY * PFNGLGETQUERYIVARBPROC) (GLenum target, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISQUERYARBPROC) (GLuint id);

#define glBeginQueryARB GLEW_GET_FUN(__glewBeginQueryARB)
#define glDeleteQueriesARB GLEW_GET_FUN(__glewDeleteQueriesARB)
#define glEndQueryARB GLEW_GET_FUN(__glewEndQueryARB)
#define glGenQueriesARB GLEW_GET_FUN(__glewGenQueriesARB)
#define glGetQueryObjectivARB GLEW_GET_FUN(__glewGetQueryObjectivARB)
#define glGetQueryObjectuivARB GLEW_GET_FUN(__glewGetQueryObjectuivARB)
#define glGetQueryivARB GLEW_GET_FUN(__glewGetQueryivARB)
#define glIsQueryARB GLEW_GET_FUN(__glewIsQueryARB)

#define GLEW_ARB_occlusion_query GLEW_GET_VAR(__GLEW_ARB_occlusion_query)

#endif /* GL_ARB_occlusion_query */

/* ------------------------ GL_ARB_occlusion_query2 ------------------------ */

#ifndef GL_ARB_occlusion_query2
#define GL_ARB_occlusion_query2 1

#define GL_ANY_SAMPLES_PASSED 0x8C2F

#define GLEW_ARB_occlusion_query2 GLEW_GET_VAR(__GLEW_ARB_occlusion_query2)

#endif /* GL_ARB_occlusion_query2 */

/* ----------------------- GL_ARB_pixel_buffer_object ---------------------- */

#ifndef GL_ARB_pixel_buffer_object
#define GL_ARB_pixel_buffer_object 1

#define GL_PIXEL_PACK_BUFFER_ARB 0x88EB
#define GL_PIXEL_UNPACK_BUFFER_ARB 0x88EC
#define GL_PIXEL_PACK_BUFFER_BINDING_ARB 0x88ED
#define GL_PIXEL_UNPACK_BUFFER_BINDING_ARB 0x88EF

#define GLEW_ARB_pixel_buffer_object GLEW_GET_VAR(__GLEW_ARB_pixel_buffer_object)

#endif /* GL_ARB_pixel_buffer_object */

/* ------------------------ GL_ARB_point_parameters ------------------------ */

#ifndef GL_ARB_point_parameters
#define GL_ARB_point_parameters 1

#define GL_POINT_SIZE_MIN_ARB 0x8126
#define GL_POINT_SIZE_MAX_ARB 0x8127
#define GL_POINT_FADE_THRESHOLD_SIZE_ARB 0x8128
#define GL_POINT_DISTANCE_ATTENUATION_ARB 0x8129

typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERFARBPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERFVARBPROC) (GLenum pname, const GLfloat* params);

#define glPointParameterfARB GLEW_GET_FUN(__glewPointParameterfARB)
#define glPointParameterfvARB GLEW_GET_FUN(__glewPointParameterfvARB)

#define GLEW_ARB_point_parameters GLEW_GET_VAR(__GLEW_ARB_point_parameters)

#endif /* GL_ARB_point_parameters */

/* -------------------------- GL_ARB_point_sprite -------------------------- */

#ifndef GL_ARB_point_sprite
#define GL_ARB_point_sprite 1

#define GL_POINT_SPRITE_ARB 0x8861
#define GL_COORD_REPLACE_ARB 0x8862

#define GLEW_ARB_point_sprite GLEW_GET_VAR(__GLEW_ARB_point_sprite)

#endif /* GL_ARB_point_sprite */

/* ------------------------ GL_ARB_provoking_vertex ------------------------ */

#ifndef GL_ARB_provoking_vertex
#define GL_ARB_provoking_vertex 1

#define GL_QUADS_FOLLOW_PROVOKING_VERTEX_CONVENTION 0x8E4C
#define GL_FIRST_VERTEX_CONVENTION 0x8E4D
#define GL_LAST_VERTEX_CONVENTION 0x8E4E
#define GL_PROVOKING_VERTEX 0x8E4F

typedef void (GLAPIENTRY * PFNGLPROVOKINGVERTEXPROC) (GLenum mode);

#define glProvokingVertex GLEW_GET_FUN(__glewProvokingVertex)

#define GLEW_ARB_provoking_vertex GLEW_GET_VAR(__GLEW_ARB_provoking_vertex)

#endif /* GL_ARB_provoking_vertex */

/* --------------------------- GL_ARB_robustness --------------------------- */

#ifndef GL_ARB_robustness
#define GL_ARB_robustness 1

#define GL_CONTEXT_FLAG_ROBUST_ACCESS_BIT_ARB 0x00000004
#define GL_LOSE_CONTEXT_ON_RESET_ARB 0x8252
#define GL_GUILTY_CONTEXT_RESET_ARB 0x8253
#define GL_INNOCENT_CONTEXT_RESET_ARB 0x8254
#define GL_UNKNOWN_CONTEXT_RESET_ARB 0x8255
#define GL_RESET_NOTIFICATION_STRATEGY_ARB 0x8256
#define GL_NO_RESET_NOTIFICATION_ARB 0x8261

typedef GLenum (GLAPIENTRY * PFNGLGETGRAPHICSRESETSTATUSARBPROC) (void);
typedef void (GLAPIENTRY * PFNGLGETNCOLORTABLEARBPROC) (GLenum target, GLenum format, GLenum type, GLsizei bufSize, void* table);
typedef void (GLAPIENTRY * PFNGLGETNCOMPRESSEDTEXIMAGEARBPROC) (GLenum target, GLint lod, GLsizei bufSize, void* img);
typedef void (GLAPIENTRY * PFNGLGETNCONVOLUTIONFILTERARBPROC) (GLenum target, GLenum format, GLenum type, GLsizei bufSize, void* image);
typedef void (GLAPIENTRY * PFNGLGETNHISTOGRAMARBPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLsizei bufSize, void* values);
typedef void (GLAPIENTRY * PFNGLGETNMAPDVARBPROC) (GLenum target, GLenum query, GLsizei bufSize, GLdouble* v);
typedef void (GLAPIENTRY * PFNGLGETNMAPFVARBPROC) (GLenum target, GLenum query, GLsizei bufSize, GLfloat* v);
typedef void (GLAPIENTRY * PFNGLGETNMAPIVARBPROC) (GLenum target, GLenum query, GLsizei bufSize, GLint* v);
typedef void (GLAPIENTRY * PFNGLGETNMINMAXARBPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLsizei bufSize, void* values);
typedef void (GLAPIENTRY * PFNGLGETNPIXELMAPFVARBPROC) (GLenum map, GLsizei bufSize, GLfloat* values);
typedef void (GLAPIENTRY * PFNGLGETNPIXELMAPUIVARBPROC) (GLenum map, GLsizei bufSize, GLuint* values);
typedef void (GLAPIENTRY * PFNGLGETNPIXELMAPUSVARBPROC) (GLenum map, GLsizei bufSize, GLushort* values);
typedef void (GLAPIENTRY * PFNGLGETNPOLYGONSTIPPLEARBPROC) (GLsizei bufSize, GLubyte* pattern);
typedef void (GLAPIENTRY * PFNGLGETNSEPARABLEFILTERARBPROC) (GLenum target, GLenum format, GLenum type, GLsizei rowBufSize, void* row, GLsizei columnBufSize, GLvoid*column, GLvoid*span);
typedef void (GLAPIENTRY * PFNGLGETNTEXIMAGEARBPROC) (GLenum target, GLint level, GLenum format, GLenum type, GLsizei bufSize, void* img);
typedef void (GLAPIENTRY * PFNGLGETNUNIFORMDVARBPROC) (GLuint program, GLint location, GLsizei bufSize, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETNUNIFORMFVARBPROC) (GLuint program, GLint location, GLsizei bufSize, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETNUNIFORMIVARBPROC) (GLuint program, GLint location, GLsizei bufSize, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETNUNIFORMUIVARBPROC) (GLuint program, GLint location, GLsizei bufSize, GLuint* params);
typedef void (GLAPIENTRY * PFNGLREADNPIXELSARBPROC) (GLint x, GLint y, GLsizei width, GLsizei height, GLenum format, GLenum type, GLsizei bufSize, void* data);

#define glGetGraphicsResetStatusARB GLEW_GET_FUN(__glewGetGraphicsResetStatusARB)
#define glGetnColorTableARB GLEW_GET_FUN(__glewGetnColorTableARB)
#define glGetnCompressedTexImageARB GLEW_GET_FUN(__glewGetnCompressedTexImageARB)
#define glGetnConvolutionFilterARB GLEW_GET_FUN(__glewGetnConvolutionFilterARB)
#define glGetnHistogramARB GLEW_GET_FUN(__glewGetnHistogramARB)
#define glGetnMapdvARB GLEW_GET_FUN(__glewGetnMapdvARB)
#define glGetnMapfvARB GLEW_GET_FUN(__glewGetnMapfvARB)
#define glGetnMapivARB GLEW_GET_FUN(__glewGetnMapivARB)
#define glGetnMinmaxARB GLEW_GET_FUN(__glewGetnMinmaxARB)
#define glGetnPixelMapfvARB GLEW_GET_FUN(__glewGetnPixelMapfvARB)
#define glGetnPixelMapuivARB GLEW_GET_FUN(__glewGetnPixelMapuivARB)
#define glGetnPixelMapusvARB GLEW_GET_FUN(__glewGetnPixelMapusvARB)
#define glGetnPolygonStippleARB GLEW_GET_FUN(__glewGetnPolygonStippleARB)
#define glGetnSeparableFilterARB GLEW_GET_FUN(__glewGetnSeparableFilterARB)
#define glGetnTexImageARB GLEW_GET_FUN(__glewGetnTexImageARB)
#define glGetnUniformdvARB GLEW_GET_FUN(__glewGetnUniformdvARB)
#define glGetnUniformfvARB GLEW_GET_FUN(__glewGetnUniformfvARB)
#define glGetnUniformivARB GLEW_GET_FUN(__glewGetnUniformivARB)
#define glGetnUniformuivARB GLEW_GET_FUN(__glewGetnUniformuivARB)
#define glReadnPixelsARB GLEW_GET_FUN(__glewReadnPixelsARB)

#define GLEW_ARB_robustness GLEW_GET_VAR(__GLEW_ARB_robustness)

#endif /* GL_ARB_robustness */

/* ------------------------- GL_ARB_sample_shading ------------------------- */

#ifndef GL_ARB_sample_shading
#define GL_ARB_sample_shading 1

#define GL_SAMPLE_SHADING_ARB 0x8C36
#define GL_MIN_SAMPLE_SHADING_VALUE_ARB 0x8C37

typedef void (GLAPIENTRY * PFNGLMINSAMPLESHADINGARBPROC) (GLclampf value);

#define glMinSampleShadingARB GLEW_GET_FUN(__glewMinSampleShadingARB)

#define GLEW_ARB_sample_shading GLEW_GET_VAR(__GLEW_ARB_sample_shading)

#endif /* GL_ARB_sample_shading */

/* ------------------------- GL_ARB_sampler_objects ------------------------ */

#ifndef GL_ARB_sampler_objects
#define GL_ARB_sampler_objects 1

#define GL_SAMPLER_BINDING 0x8919

typedef void (GLAPIENTRY * PFNGLBINDSAMPLERPROC) (GLuint unit, GLuint sampler);
typedef void (GLAPIENTRY * PFNGLDELETESAMPLERSPROC) (GLsizei count, const GLuint * samplers);
typedef void (GLAPIENTRY * PFNGLGENSAMPLERSPROC) (GLsizei count, GLuint* samplers);
typedef void (GLAPIENTRY * PFNGLGETSAMPLERPARAMETERIIVPROC) (GLuint sampler, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETSAMPLERPARAMETERIUIVPROC) (GLuint sampler, GLenum pname, GLuint* params);
typedef void (GLAPIENTRY * PFNGLGETSAMPLERPARAMETERFVPROC) (GLuint sampler, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETSAMPLERPARAMETERIVPROC) (GLuint sampler, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISSAMPLERPROC) (GLuint sampler);
typedef void (GLAPIENTRY * PFNGLSAMPLERPARAMETERIIVPROC) (GLuint sampler, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLSAMPLERPARAMETERIUIVPROC) (GLuint sampler, GLenum pname, const GLuint* params);
typedef void (GLAPIENTRY * PFNGLSAMPLERPARAMETERFPROC) (GLuint sampler, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLSAMPLERPARAMETERFVPROC) (GLuint sampler, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLSAMPLERPARAMETERIPROC) (GLuint sampler, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLSAMPLERPARAMETERIVPROC) (GLuint sampler, GLenum pname, const GLint* params);

#define glBindSampler GLEW_GET_FUN(__glewBindSampler)
#define glDeleteSamplers GLEW_GET_FUN(__glewDeleteSamplers)
#define glGenSamplers GLEW_GET_FUN(__glewGenSamplers)
#define glGetSamplerParameterIiv GLEW_GET_FUN(__glewGetSamplerParameterIiv)
#define glGetSamplerParameterIuiv GLEW_GET_FUN(__glewGetSamplerParameterIuiv)
#define glGetSamplerParameterfv GLEW_GET_FUN(__glewGetSamplerParameterfv)
#define glGetSamplerParameteriv GLEW_GET_FUN(__glewGetSamplerParameteriv)
#define glIsSampler GLEW_GET_FUN(__glewIsSampler)
#define glSamplerParameterIiv GLEW_GET_FUN(__glewSamplerParameterIiv)
#define glSamplerParameterIuiv GLEW_GET_FUN(__glewSamplerParameterIuiv)
#define glSamplerParameterf GLEW_GET_FUN(__glewSamplerParameterf)
#define glSamplerParameterfv GLEW_GET_FUN(__glewSamplerParameterfv)
#define glSamplerParameteri GLEW_GET_FUN(__glewSamplerParameteri)
#define glSamplerParameteriv GLEW_GET_FUN(__glewSamplerParameteriv)

#define GLEW_ARB_sampler_objects GLEW_GET_VAR(__GLEW_ARB_sampler_objects)

#endif /* GL_ARB_sampler_objects */

/* ------------------------ GL_ARB_seamless_cube_map ----------------------- */

#ifndef GL_ARB_seamless_cube_map
#define GL_ARB_seamless_cube_map 1

#define GL_TEXTURE_CUBE_MAP_SEAMLESS 0x884F

#define GLEW_ARB_seamless_cube_map GLEW_GET_VAR(__GLEW_ARB_seamless_cube_map)

#endif /* GL_ARB_seamless_cube_map */

/* --------------------- GL_ARB_separate_shader_objects -------------------- */

#ifndef GL_ARB_separate_shader_objects
#define GL_ARB_separate_shader_objects 1

#define GL_VERTEX_SHADER_BIT 0x00000001
#define GL_FRAGMENT_SHADER_BIT 0x00000002
#define GL_GEOMETRY_SHADER_BIT 0x00000004
#define GL_TESS_CONTROL_SHADER_BIT 0x00000008
#define GL_TESS_EVALUATION_SHADER_BIT 0x00000010
#define GL_PROGRAM_SEPARABLE 0x8258
#define GL_ACTIVE_PROGRAM 0x8259
#define GL_PROGRAM_PIPELINE_BINDING 0x825A
#define GL_ALL_SHADER_BITS 0xFFFFFFFF

typedef void (GLAPIENTRY * PFNGLACTIVESHADERPROGRAMPROC) (GLuint pipeline, GLuint program);
typedef void (GLAPIENTRY * PFNGLBINDPROGRAMPIPELINEPROC) (GLuint pipeline);
typedef GLuint (GLAPIENTRY * PFNGLCREATESHADERPROGRAMVPROC) (GLenum type, GLsizei count, const char ** strings);
typedef void (GLAPIENTRY * PFNGLDELETEPROGRAMPIPELINESPROC) (GLsizei n, const GLuint* pipelines);
typedef void (GLAPIENTRY * PFNGLGENPROGRAMPIPELINESPROC) (GLsizei n, GLuint* pipelines);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMPIPELINEINFOLOGPROC) (GLuint pipeline, GLsizei bufSize, GLsizei* length, char *infoLog);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMPIPELINEIVPROC) (GLuint pipeline, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISPROGRAMPIPELINEPROC) (GLuint pipeline);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1DPROC) (GLuint program, GLint location, GLdouble x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1DVPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1FPROC) (GLuint program, GLint location, GLfloat x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1FVPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1IPROC) (GLuint program, GLint location, GLint x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1IVPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1UIPROC) (GLuint program, GLint location, GLuint x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1UIVPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2DPROC) (GLuint program, GLint location, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2DVPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2FPROC) (GLuint program, GLint location, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2FVPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2IPROC) (GLuint program, GLint location, GLint x, GLint y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2IVPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2UIPROC) (GLuint program, GLint location, GLuint x, GLuint y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2UIVPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3DPROC) (GLuint program, GLint location, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3DVPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3FPROC) (GLuint program, GLint location, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3FVPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3IPROC) (GLuint program, GLint location, GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3IVPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3UIPROC) (GLuint program, GLint location, GLuint x, GLuint y, GLuint z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3UIVPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4DPROC) (GLuint program, GLint location, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4DVPROC) (GLuint program, GLint location, GLsizei count, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4FPROC) (GLuint program, GLint location, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4FVPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4IPROC) (GLuint program, GLint location, GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4IVPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4UIPROC) (GLuint program, GLint location, GLuint x, GLuint y, GLuint z, GLuint w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4UIVPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X3DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X3FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X4DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X4FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X2DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X2FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X4DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X4FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X2DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X2FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X3DVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLdouble* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X3FVPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUSEPROGRAMSTAGESPROC) (GLuint pipeline, GLbitfield stages, GLuint program);
typedef void (GLAPIENTRY * PFNGLVALIDATEPROGRAMPIPELINEPROC) (GLuint pipeline);

#define glActiveShaderProgram GLEW_GET_FUN(__glewActiveShaderProgram)
#define glBindProgramPipeline GLEW_GET_FUN(__glewBindProgramPipeline)
#define glCreateShaderProgramv GLEW_GET_FUN(__glewCreateShaderProgramv)
#define glDeleteProgramPipelines GLEW_GET_FUN(__glewDeleteProgramPipelines)
#define glGenProgramPipelines GLEW_GET_FUN(__glewGenProgramPipelines)
#define glGetProgramPipelineInfoLog GLEW_GET_FUN(__glewGetProgramPipelineInfoLog)
#define glGetProgramPipelineiv GLEW_GET_FUN(__glewGetProgramPipelineiv)
#define glIsProgramPipeline GLEW_GET_FUN(__glewIsProgramPipeline)
#define glProgramUniform1d GLEW_GET_FUN(__glewProgramUniform1d)
#define glProgramUniform1dv GLEW_GET_FUN(__glewProgramUniform1dv)
#define glProgramUniform1f GLEW_GET_FUN(__glewProgramUniform1f)
#define glProgramUniform1fv GLEW_GET_FUN(__glewProgramUniform1fv)
#define glProgramUniform1i GLEW_GET_FUN(__glewProgramUniform1i)
#define glProgramUniform1iv GLEW_GET_FUN(__glewProgramUniform1iv)
#define glProgramUniform1ui GLEW_GET_FUN(__glewProgramUniform1ui)
#define glProgramUniform1uiv GLEW_GET_FUN(__glewProgramUniform1uiv)
#define glProgramUniform2d GLEW_GET_FUN(__glewProgramUniform2d)
#define glProgramUniform2dv GLEW_GET_FUN(__glewProgramUniform2dv)
#define glProgramUniform2f GLEW_GET_FUN(__glewProgramUniform2f)
#define glProgramUniform2fv GLEW_GET_FUN(__glewProgramUniform2fv)
#define glProgramUniform2i GLEW_GET_FUN(__glewProgramUniform2i)
#define glProgramUniform2iv GLEW_GET_FUN(__glewProgramUniform2iv)
#define glProgramUniform2ui GLEW_GET_FUN(__glewProgramUniform2ui)
#define glProgramUniform2uiv GLEW_GET_FUN(__glewProgramUniform2uiv)
#define glProgramUniform3d GLEW_GET_FUN(__glewProgramUniform3d)
#define glProgramUniform3dv GLEW_GET_FUN(__glewProgramUniform3dv)
#define glProgramUniform3f GLEW_GET_FUN(__glewProgramUniform3f)
#define glProgramUniform3fv GLEW_GET_FUN(__glewProgramUniform3fv)
#define glProgramUniform3i GLEW_GET_FUN(__glewProgramUniform3i)
#define glProgramUniform3iv GLEW_GET_FUN(__glewProgramUniform3iv)
#define glProgramUniform3ui GLEW_GET_FUN(__glewProgramUniform3ui)
#define glProgramUniform3uiv GLEW_GET_FUN(__glewProgramUniform3uiv)
#define glProgramUniform4d GLEW_GET_FUN(__glewProgramUniform4d)
#define glProgramUniform4dv GLEW_GET_FUN(__glewProgramUniform4dv)
#define glProgramUniform4f GLEW_GET_FUN(__glewProgramUniform4f)
#define glProgramUniform4fv GLEW_GET_FUN(__glewProgramUniform4fv)
#define glProgramUniform4i GLEW_GET_FUN(__glewProgramUniform4i)
#define glProgramUniform4iv GLEW_GET_FUN(__glewProgramUniform4iv)
#define glProgramUniform4ui GLEW_GET_FUN(__glewProgramUniform4ui)
#define glProgramUniform4uiv GLEW_GET_FUN(__glewProgramUniform4uiv)
#define glProgramUniformMatrix2dv GLEW_GET_FUN(__glewProgramUniformMatrix2dv)
#define glProgramUniformMatrix2fv GLEW_GET_FUN(__glewProgramUniformMatrix2fv)
#define glProgramUniformMatrix2x3dv GLEW_GET_FUN(__glewProgramUniformMatrix2x3dv)
#define glProgramUniformMatrix2x3fv GLEW_GET_FUN(__glewProgramUniformMatrix2x3fv)
#define glProgramUniformMatrix2x4dv GLEW_GET_FUN(__glewProgramUniformMatrix2x4dv)
#define glProgramUniformMatrix2x4fv GLEW_GET_FUN(__glewProgramUniformMatrix2x4fv)
#define glProgramUniformMatrix3dv GLEW_GET_FUN(__glewProgramUniformMatrix3dv)
#define glProgramUniformMatrix3fv GLEW_GET_FUN(__glewProgramUniformMatrix3fv)
#define glProgramUniformMatrix3x2dv GLEW_GET_FUN(__glewProgramUniformMatrix3x2dv)
#define glProgramUniformMatrix3x2fv GLEW_GET_FUN(__glewProgramUniformMatrix3x2fv)
#define glProgramUniformMatrix3x4dv GLEW_GET_FUN(__glewProgramUniformMatrix3x4dv)
#define glProgramUniformMatrix3x4fv GLEW_GET_FUN(__glewProgramUniformMatrix3x4fv)
#define glProgramUniformMatrix4dv GLEW_GET_FUN(__glewProgramUniformMatrix4dv)
#define glProgramUniformMatrix4fv GLEW_GET_FUN(__glewProgramUniformMatrix4fv)
#define glProgramUniformMatrix4x2dv GLEW_GET_FUN(__glewProgramUniformMatrix4x2dv)
#define glProgramUniformMatrix4x2fv GLEW_GET_FUN(__glewProgramUniformMatrix4x2fv)
#define glProgramUniformMatrix4x3dv GLEW_GET_FUN(__glewProgramUniformMatrix4x3dv)
#define glProgramUniformMatrix4x3fv GLEW_GET_FUN(__glewProgramUniformMatrix4x3fv)
#define glUseProgramStages GLEW_GET_FUN(__glewUseProgramStages)
#define glValidateProgramPipeline GLEW_GET_FUN(__glewValidateProgramPipeline)

#define GLEW_ARB_separate_shader_objects GLEW_GET_VAR(__GLEW_ARB_separate_shader_objects)

#endif /* GL_ARB_separate_shader_objects */

/* --------------------- GL_ARB_shader_atomic_counters --------------------- */

#ifndef GL_ARB_shader_atomic_counters
#define GL_ARB_shader_atomic_counters 1

#define GL_ATOMIC_COUNTER_BUFFER 0x92C0
#define GL_ATOMIC_COUNTER_BUFFER_BINDING 0x92C1
#define GL_ATOMIC_COUNTER_BUFFER_START 0x92C2
#define GL_ATOMIC_COUNTER_BUFFER_SIZE 0x92C3
#define GL_ATOMIC_COUNTER_BUFFER_DATA_SIZE 0x92C4
#define GL_ATOMIC_COUNTER_BUFFER_ACTIVE_ATOMIC_COUNTERS 0x92C5
#define GL_ATOMIC_COUNTER_BUFFER_ACTIVE_ATOMIC_COUNTER_INDICES 0x92C6
#define GL_ATOMIC_COUNTER_BUFFER_REFERENCED_BY_VERTEX_SHADER 0x92C7
#define GL_ATOMIC_COUNTER_BUFFER_REFERENCED_BY_TESS_CONTROL_SHADER 0x92C8
#define GL_ATOMIC_COUNTER_BUFFER_REFERENCED_BY_TESS_EVALUATION_SHADER 0x92C9
#define GL_ATOMIC_COUNTER_BUFFER_REFERENCED_BY_GEOMETRY_SHADER 0x92CA
#define GL_ATOMIC_COUNTER_BUFFER_REFERENCED_BY_FRAGMENT_SHADER 0x92CB
#define GL_MAX_VERTEX_ATOMIC_COUNTER_BUFFERS 0x92CC
#define GL_MAX_TESS_CONTROL_ATOMIC_COUNTER_BUFFERS 0x92CD
#define GL_MAX_TESS_EVALUATION_ATOMIC_COUNTER_BUFFERS 0x92CE
#define GL_MAX_GEOMETRY_ATOMIC_COUNTER_BUFFERS 0x92CF
#define GL_MAX_FRAGMENT_ATOMIC_COUNTER_BUFFERS 0x92D0
#define GL_MAX_COMBINED_ATOMIC_COUNTER_BUFFERS 0x92D1
#define GL_MAX_VERTEX_ATOMIC_COUNTERS 0x92D2
#define GL_MAX_TESS_CONTROL_ATOMIC_COUNTERS 0x92D3
#define GL_MAX_TESS_EVALUATION_ATOMIC_COUNTERS 0x92D4
#define GL_MAX_GEOMETRY_ATOMIC_COUNTERS 0x92D5
#define GL_MAX_FRAGMENT_ATOMIC_COUNTERS 0x92D6
#define GL_MAX_COMBINED_ATOMIC_COUNTERS 0x92D7
#define GL_MAX_ATOMIC_COUNTER_BUFFER_SIZE 0x92D8
#define GL_ACTIVE_ATOMIC_COUNTER_BUFFERS 0x92D9
#define GL_UNIFORM_ATOMIC_COUNTER_BUFFER_INDEX 0x92DA
#define GL_UNSIGNED_INT_ATOMIC_COUNTER 0x92DB
#define GL_MAX_ATOMIC_COUNTER_BUFFER_BINDINGS 0x92DC

typedef void (GLAPIENTRY * PFNGLGETACTIVEATOMICCOUNTERBUFFERIVPROC) (GLuint program, GLuint bufferIndex, GLenum pname, GLint* params);

#define glGetActiveAtomicCounterBufferiv GLEW_GET_FUN(__glewGetActiveAtomicCounterBufferiv)

#define GLEW_ARB_shader_atomic_counters GLEW_GET_VAR(__GLEW_ARB_shader_atomic_counters)

#endif /* GL_ARB_shader_atomic_counters */

/* ----------------------- GL_ARB_shader_bit_encoding ---------------------- */

#ifndef GL_ARB_shader_bit_encoding
#define GL_ARB_shader_bit_encoding 1

#define GLEW_ARB_shader_bit_encoding GLEW_GET_VAR(__GLEW_ARB_shader_bit_encoding)

#endif /* GL_ARB_shader_bit_encoding */

/* --------------------- GL_ARB_shader_image_load_store -------------------- */

#ifndef GL_ARB_shader_image_load_store
#define GL_ARB_shader_image_load_store 1

#define GL_VERTEX_ATTRIB_ARRAY_BARRIER_BIT 0x00000001
#define GL_ELEMENT_ARRAY_BARRIER_BIT 0x00000002
#define GL_UNIFORM_BARRIER_BIT 0x00000004
#define GL_TEXTURE_FETCH_BARRIER_BIT 0x00000008
#define GL_SHADER_IMAGE_ACCESS_BARRIER_BIT 0x00000020
#define GL_COMMAND_BARRIER_BIT 0x00000040
#define GL_PIXEL_BUFFER_BARRIER_BIT 0x00000080
#define GL_TEXTURE_UPDATE_BARRIER_BIT 0x00000100
#define GL_BUFFER_UPDATE_BARRIER_BIT 0x00000200
#define GL_FRAMEBUFFER_BARRIER_BIT 0x00000400
#define GL_TRANSFORM_FEEDBACK_BARRIER_BIT 0x00000800
#define GL_ATOMIC_COUNTER_BARRIER_BIT 0x00001000
#define GL_MAX_IMAGE_UNITS 0x8F38
#define GL_MAX_COMBINED_IMAGE_UNITS_AND_FRAGMENT_OUTPUTS 0x8F39
#define GL_IMAGE_BINDING_NAME 0x8F3A
#define GL_IMAGE_BINDING_LEVEL 0x8F3B
#define GL_IMAGE_BINDING_LAYERED 0x8F3C
#define GL_IMAGE_BINDING_LAYER 0x8F3D
#define GL_IMAGE_BINDING_ACCESS 0x8F3E
#define GL_IMAGE_1D 0x904C
#define GL_IMAGE_2D 0x904D
#define GL_IMAGE_3D 0x904E
#define GL_IMAGE_2D_RECT 0x904F
#define GL_IMAGE_CUBE 0x9050
#define GL_IMAGE_BUFFER 0x9051
#define GL_IMAGE_1D_ARRAY 0x9052
#define GL_IMAGE_2D_ARRAY 0x9053
#define GL_IMAGE_CUBE_MAP_ARRAY 0x9054
#define GL_IMAGE_2D_MULTISAMPLE 0x9055
#define GL_IMAGE_2D_MULTISAMPLE_ARRAY 0x9056
#define GL_INT_IMAGE_1D 0x9057
#define GL_INT_IMAGE_2D 0x9058
#define GL_INT_IMAGE_3D 0x9059
#define GL_INT_IMAGE_2D_RECT 0x905A
#define GL_INT_IMAGE_CUBE 0x905B
#define GL_INT_IMAGE_BUFFER 0x905C
#define GL_INT_IMAGE_1D_ARRAY 0x905D
#define GL_INT_IMAGE_2D_ARRAY 0x905E
#define GL_INT_IMAGE_CUBE_MAP_ARRAY 0x905F
#define GL_INT_IMAGE_2D_MULTISAMPLE 0x9060
#define GL_INT_IMAGE_2D_MULTISAMPLE_ARRAY 0x9061
#define GL_UNSIGNED_INT_IMAGE_1D 0x9062
#define GL_UNSIGNED_INT_IMAGE_2D 0x9063
#define GL_UNSIGNED_INT_IMAGE_3D 0x9064
#define GL_UNSIGNED_INT_IMAGE_2D_RECT 0x9065
#define GL_UNSIGNED_INT_IMAGE_CUBE 0x9066
#define GL_UNSIGNED_INT_IMAGE_BUFFER 0x9067
#define GL_UNSIGNED_INT_IMAGE_1D_ARRAY 0x9068
#define GL_UNSIGNED_INT_IMAGE_2D_ARRAY 0x9069
#define GL_UNSIGNED_INT_IMAGE_CUBE_MAP_ARRAY 0x906A
#define GL_UNSIGNED_INT_IMAGE_2D_MULTISAMPLE 0x906B
#define GL_UNSIGNED_INT_IMAGE_2D_MULTISAMPLE_ARRAY 0x906C
#define GL_MAX_IMAGE_SAMPLES 0x906D
#define GL_IMAGE_BINDING_FORMAT 0x906E
#define GL_IMAGE_FORMAT_COMPATIBILITY_TYPE 0x90C7
#define GL_IMAGE_FORMAT_COMPATIBILITY_BY_SIZE 0x90C8
#define GL_IMAGE_FORMAT_COMPATIBILITY_BY_CLASS 0x90C9
#define GL_MAX_VERTEX_IMAGE_UNIFORMS 0x90CA
#define GL_MAX_TESS_CONTROL_IMAGE_UNIFORMS 0x90CB
#define GL_MAX_TESS_EVALUATION_IMAGE_UNIFORMS 0x90CC
#define GL_MAX_GEOMETRY_IMAGE_UNIFORMS 0x90CD
#define GL_MAX_FRAGMENT_IMAGE_UNIFORMS 0x90CE
#define GL_MAX_COMBINED_IMAGE_UNIFORMS 0x90CF
#define GL_ALL_BARRIER_BITS 0xFFFFFFFF

typedef void (GLAPIENTRY * PFNGLBINDIMAGETEXTUREPROC) (GLuint unit, GLuint texture, GLint level, GLboolean layered, GLint layer, GLenum access, GLenum format);
typedef void (GLAPIENTRY * PFNGLMEMORYBARRIERPROC) (GLbitfield barriers);

#define glBindImageTexture GLEW_GET_FUN(__glewBindImageTexture)
#define glMemoryBarrier GLEW_GET_FUN(__glewMemoryBarrier)

#define GLEW_ARB_shader_image_load_store GLEW_GET_VAR(__GLEW_ARB_shader_image_load_store)

#endif /* GL_ARB_shader_image_load_store */

/* ------------------------- GL_ARB_shader_objects ------------------------- */

#ifndef GL_ARB_shader_objects
#define GL_ARB_shader_objects 1

#define GL_PROGRAM_OBJECT_ARB 0x8B40
#define GL_SHADER_OBJECT_ARB 0x8B48
#define GL_OBJECT_TYPE_ARB 0x8B4E
#define GL_OBJECT_SUBTYPE_ARB 0x8B4F
#define GL_FLOAT_VEC2_ARB 0x8B50
#define GL_FLOAT_VEC3_ARB 0x8B51
#define GL_FLOAT_VEC4_ARB 0x8B52
#define GL_INT_VEC2_ARB 0x8B53
#define GL_INT_VEC3_ARB 0x8B54
#define GL_INT_VEC4_ARB 0x8B55
#define GL_BOOL_ARB 0x8B56
#define GL_BOOL_VEC2_ARB 0x8B57
#define GL_BOOL_VEC3_ARB 0x8B58
#define GL_BOOL_VEC4_ARB 0x8B59
#define GL_FLOAT_MAT2_ARB 0x8B5A
#define GL_FLOAT_MAT3_ARB 0x8B5B
#define GL_FLOAT_MAT4_ARB 0x8B5C
#define GL_SAMPLER_1D_ARB 0x8B5D
#define GL_SAMPLER_2D_ARB 0x8B5E
#define GL_SAMPLER_3D_ARB 0x8B5F
#define GL_SAMPLER_CUBE_ARB 0x8B60
#define GL_SAMPLER_1D_SHADOW_ARB 0x8B61
#define GL_SAMPLER_2D_SHADOW_ARB 0x8B62
#define GL_SAMPLER_2D_RECT_ARB 0x8B63
#define GL_SAMPLER_2D_RECT_SHADOW_ARB 0x8B64
#define GL_OBJECT_DELETE_STATUS_ARB 0x8B80
#define GL_OBJECT_COMPILE_STATUS_ARB 0x8B81
#define GL_OBJECT_LINK_STATUS_ARB 0x8B82
#define GL_OBJECT_VALIDATE_STATUS_ARB 0x8B83
#define GL_OBJECT_INFO_LOG_LENGTH_ARB 0x8B84
#define GL_OBJECT_ATTACHED_OBJECTS_ARB 0x8B85
#define GL_OBJECT_ACTIVE_UNIFORMS_ARB 0x8B86
#define GL_OBJECT_ACTIVE_UNIFORM_MAX_LENGTH_ARB 0x8B87
#define GL_OBJECT_SHADER_SOURCE_LENGTH_ARB 0x8B88

typedef char GLcharARB;
typedef unsigned int GLhandleARB;

typedef void (GLAPIENTRY * PFNGLATTACHOBJECTARBPROC) (GLhandleARB containerObj, GLhandleARB obj);
typedef void (GLAPIENTRY * PFNGLCOMPILESHADERARBPROC) (GLhandleARB shaderObj);
typedef GLhandleARB (GLAPIENTRY * PFNGLCREATEPROGRAMOBJECTARBPROC) (void);
typedef GLhandleARB (GLAPIENTRY * PFNGLCREATESHADEROBJECTARBPROC) (GLenum shaderType);
typedef void (GLAPIENTRY * PFNGLDELETEOBJECTARBPROC) (GLhandleARB obj);
typedef void (GLAPIENTRY * PFNGLDETACHOBJECTARBPROC) (GLhandleARB containerObj, GLhandleARB attachedObj);
typedef void (GLAPIENTRY * PFNGLGETACTIVEUNIFORMARBPROC) (GLhandleARB programObj, GLuint index, GLsizei maxLength, GLsizei* length, GLint *size, GLenum *type, GLcharARB *name);
typedef void (GLAPIENTRY * PFNGLGETATTACHEDOBJECTSARBPROC) (GLhandleARB containerObj, GLsizei maxCount, GLsizei* count, GLhandleARB *obj);
typedef GLhandleARB (GLAPIENTRY * PFNGLGETHANDLEARBPROC) (GLenum pname);
typedef void (GLAPIENTRY * PFNGLGETINFOLOGARBPROC) (GLhandleARB obj, GLsizei maxLength, GLsizei* length, GLcharARB *infoLog);
typedef void (GLAPIENTRY * PFNGLGETOBJECTPARAMETERFVARBPROC) (GLhandleARB obj, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETOBJECTPARAMETERIVARBPROC) (GLhandleARB obj, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETSHADERSOURCEARBPROC) (GLhandleARB obj, GLsizei maxLength, GLsizei* length, GLcharARB *source);
typedef GLint (GLAPIENTRY * PFNGLGETUNIFORMLOCATIONARBPROC) (GLhandleARB programObj, const GLcharARB* name);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMFVARBPROC) (GLhandleARB programObj, GLint location, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMIVARBPROC) (GLhandleARB programObj, GLint location, GLint* params);
typedef void (GLAPIENTRY * PFNGLLINKPROGRAMARBPROC) (GLhandleARB programObj);
typedef void (GLAPIENTRY * PFNGLSHADERSOURCEARBPROC) (GLhandleARB shaderObj, GLsizei count, const GLcharARB ** string, const GLint *length);
typedef void (GLAPIENTRY * PFNGLUNIFORM1FARBPROC) (GLint location, GLfloat v0);
typedef void (GLAPIENTRY * PFNGLUNIFORM1FVARBPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM1IARBPROC) (GLint location, GLint v0);
typedef void (GLAPIENTRY * PFNGLUNIFORM1IVARBPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2FARBPROC) (GLint location, GLfloat v0, GLfloat v1);
typedef void (GLAPIENTRY * PFNGLUNIFORM2FVARBPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2IARBPROC) (GLint location, GLint v0, GLint v1);
typedef void (GLAPIENTRY * PFNGLUNIFORM2IVARBPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3FARBPROC) (GLint location, GLfloat v0, GLfloat v1, GLfloat v2);
typedef void (GLAPIENTRY * PFNGLUNIFORM3FVARBPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3IARBPROC) (GLint location, GLint v0, GLint v1, GLint v2);
typedef void (GLAPIENTRY * PFNGLUNIFORM3IVARBPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4FARBPROC) (GLint location, GLfloat v0, GLfloat v1, GLfloat v2, GLfloat v3);
typedef void (GLAPIENTRY * PFNGLUNIFORM4FVARBPROC) (GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4IARBPROC) (GLint location, GLint v0, GLint v1, GLint v2, GLint v3);
typedef void (GLAPIENTRY * PFNGLUNIFORM4IVARBPROC) (GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX2FVARBPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX3FVARBPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMMATRIX4FVARBPROC) (GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLUSEPROGRAMOBJECTARBPROC) (GLhandleARB programObj);
typedef void (GLAPIENTRY * PFNGLVALIDATEPROGRAMARBPROC) (GLhandleARB programObj);

#define glAttachObjectARB GLEW_GET_FUN(__glewAttachObjectARB)
#define glCompileShaderARB GLEW_GET_FUN(__glewCompileShaderARB)
#define glCreateProgramObjectARB GLEW_GET_FUN(__glewCreateProgramObjectARB)
#define glCreateShaderObjectARB GLEW_GET_FUN(__glewCreateShaderObjectARB)
#define glDeleteObjectARB GLEW_GET_FUN(__glewDeleteObjectARB)
#define glDetachObjectARB GLEW_GET_FUN(__glewDetachObjectARB)
#define glGetActiveUniformARB GLEW_GET_FUN(__glewGetActiveUniformARB)
#define glGetAttachedObjectsARB GLEW_GET_FUN(__glewGetAttachedObjectsARB)
#define glGetHandleARB GLEW_GET_FUN(__glewGetHandleARB)
#define glGetInfoLogARB GLEW_GET_FUN(__glewGetInfoLogARB)
#define glGetObjectParameterfvARB GLEW_GET_FUN(__glewGetObjectParameterfvARB)
#define glGetObjectParameterivARB GLEW_GET_FUN(__glewGetObjectParameterivARB)
#define glGetShaderSourceARB GLEW_GET_FUN(__glewGetShaderSourceARB)
#define glGetUniformLocationARB GLEW_GET_FUN(__glewGetUniformLocationARB)
#define glGetUniformfvARB GLEW_GET_FUN(__glewGetUniformfvARB)
#define glGetUniformivARB GLEW_GET_FUN(__glewGetUniformivARB)
#define glLinkProgramARB GLEW_GET_FUN(__glewLinkProgramARB)
#define glShaderSourceARB GLEW_GET_FUN(__glewShaderSourceARB)
#define glUniform1fARB GLEW_GET_FUN(__glewUniform1fARB)
#define glUniform1fvARB GLEW_GET_FUN(__glewUniform1fvARB)
#define glUniform1iARB GLEW_GET_FUN(__glewUniform1iARB)
#define glUniform1ivARB GLEW_GET_FUN(__glewUniform1ivARB)
#define glUniform2fARB GLEW_GET_FUN(__glewUniform2fARB)
#define glUniform2fvARB GLEW_GET_FUN(__glewUniform2fvARB)
#define glUniform2iARB GLEW_GET_FUN(__glewUniform2iARB)
#define glUniform2ivARB GLEW_GET_FUN(__glewUniform2ivARB)
#define glUniform3fARB GLEW_GET_FUN(__glewUniform3fARB)
#define glUniform3fvARB GLEW_GET_FUN(__glewUniform3fvARB)
#define glUniform3iARB GLEW_GET_FUN(__glewUniform3iARB)
#define glUniform3ivARB GLEW_GET_FUN(__glewUniform3ivARB)
#define glUniform4fARB GLEW_GET_FUN(__glewUniform4fARB)
#define glUniform4fvARB GLEW_GET_FUN(__glewUniform4fvARB)
#define glUniform4iARB GLEW_GET_FUN(__glewUniform4iARB)
#define glUniform4ivARB GLEW_GET_FUN(__glewUniform4ivARB)
#define glUniformMatrix2fvARB GLEW_GET_FUN(__glewUniformMatrix2fvARB)
#define glUniformMatrix3fvARB GLEW_GET_FUN(__glewUniformMatrix3fvARB)
#define glUniformMatrix4fvARB GLEW_GET_FUN(__glewUniformMatrix4fvARB)
#define glUseProgramObjectARB GLEW_GET_FUN(__glewUseProgramObjectARB)
#define glValidateProgramARB GLEW_GET_FUN(__glewValidateProgramARB)

#define GLEW_ARB_shader_objects GLEW_GET_VAR(__GLEW_ARB_shader_objects)

#endif /* GL_ARB_shader_objects */

/* ------------------------ GL_ARB_shader_precision ------------------------ */

#ifndef GL_ARB_shader_precision
#define GL_ARB_shader_precision 1

#define GLEW_ARB_shader_precision GLEW_GET_VAR(__GLEW_ARB_shader_precision)

#endif /* GL_ARB_shader_precision */

/* ---------------------- GL_ARB_shader_stencil_export --------------------- */

#ifndef GL_ARB_shader_stencil_export
#define GL_ARB_shader_stencil_export 1

#define GLEW_ARB_shader_stencil_export GLEW_GET_VAR(__GLEW_ARB_shader_stencil_export)

#endif /* GL_ARB_shader_stencil_export */

/* ------------------------ GL_ARB_shader_subroutine ----------------------- */

#ifndef GL_ARB_shader_subroutine
#define GL_ARB_shader_subroutine 1

#define GL_ACTIVE_SUBROUTINES 0x8DE5
#define GL_ACTIVE_SUBROUTINE_UNIFORMS 0x8DE6
#define GL_MAX_SUBROUTINES 0x8DE7
#define GL_MAX_SUBROUTINE_UNIFORM_LOCATIONS 0x8DE8
#define GL_ACTIVE_SUBROUTINE_UNIFORM_LOCATIONS 0x8E47
#define GL_ACTIVE_SUBROUTINE_MAX_LENGTH 0x8E48
#define GL_ACTIVE_SUBROUTINE_UNIFORM_MAX_LENGTH 0x8E49
#define GL_NUM_COMPATIBLE_SUBROUTINES 0x8E4A
#define GL_COMPATIBLE_SUBROUTINES 0x8E4B

typedef void (GLAPIENTRY * PFNGLGETACTIVESUBROUTINENAMEPROC) (GLuint program, GLenum shadertype, GLuint index, GLsizei bufsize, GLsizei* length, char *name);
typedef void (GLAPIENTRY * PFNGLGETACTIVESUBROUTINEUNIFORMNAMEPROC) (GLuint program, GLenum shadertype, GLuint index, GLsizei bufsize, GLsizei* length, char *name);
typedef void (GLAPIENTRY * PFNGLGETACTIVESUBROUTINEUNIFORMIVPROC) (GLuint program, GLenum shadertype, GLuint index, GLenum pname, GLint* values);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMSTAGEIVPROC) (GLuint program, GLenum shadertype, GLenum pname, GLint* values);
typedef GLuint (GLAPIENTRY * PFNGLGETSUBROUTINEINDEXPROC) (GLuint program, GLenum shadertype, const char* name);
typedef GLint (GLAPIENTRY * PFNGLGETSUBROUTINEUNIFORMLOCATIONPROC) (GLuint program, GLenum shadertype, const char* name);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMSUBROUTINEUIVPROC) (GLenum shadertype, GLint location, GLuint* params);
typedef void (GLAPIENTRY * PFNGLUNIFORMSUBROUTINESUIVPROC) (GLenum shadertype, GLsizei count, const GLuint* indices);

#define glGetActiveSubroutineName GLEW_GET_FUN(__glewGetActiveSubroutineName)
#define glGetActiveSubroutineUniformName GLEW_GET_FUN(__glewGetActiveSubroutineUniformName)
#define glGetActiveSubroutineUniformiv GLEW_GET_FUN(__glewGetActiveSubroutineUniformiv)
#define glGetProgramStageiv GLEW_GET_FUN(__glewGetProgramStageiv)
#define glGetSubroutineIndex GLEW_GET_FUN(__glewGetSubroutineIndex)
#define glGetSubroutineUniformLocation GLEW_GET_FUN(__glewGetSubroutineUniformLocation)
#define glGetUniformSubroutineuiv GLEW_GET_FUN(__glewGetUniformSubroutineuiv)
#define glUniformSubroutinesuiv GLEW_GET_FUN(__glewUniformSubroutinesuiv)

#define GLEW_ARB_shader_subroutine GLEW_GET_VAR(__GLEW_ARB_shader_subroutine)

#endif /* GL_ARB_shader_subroutine */

/* ----------------------- GL_ARB_shader_texture_lod ----------------------- */

#ifndef GL_ARB_shader_texture_lod
#define GL_ARB_shader_texture_lod 1

#define GLEW_ARB_shader_texture_lod GLEW_GET_VAR(__GLEW_ARB_shader_texture_lod)

#endif /* GL_ARB_shader_texture_lod */

/* ---------------------- GL_ARB_shading_language_100 ---------------------- */

#ifndef GL_ARB_shading_language_100
#define GL_ARB_shading_language_100 1

#define GL_SHADING_LANGUAGE_VERSION_ARB 0x8B8C

#define GLEW_ARB_shading_language_100 GLEW_GET_VAR(__GLEW_ARB_shading_language_100)

#endif /* GL_ARB_shading_language_100 */

/* -------------------- GL_ARB_shading_language_420pack -------------------- */

#ifndef GL_ARB_shading_language_420pack
#define GL_ARB_shading_language_420pack 1

#define GLEW_ARB_shading_language_420pack GLEW_GET_VAR(__GLEW_ARB_shading_language_420pack)

#endif /* GL_ARB_shading_language_420pack */

/* -------------------- GL_ARB_shading_language_include -------------------- */

#ifndef GL_ARB_shading_language_include
#define GL_ARB_shading_language_include 1

#define GL_SHADER_INCLUDE_ARB 0x8DAE
#define GL_NAMED_STRING_LENGTH_ARB 0x8DE9
#define GL_NAMED_STRING_TYPE_ARB 0x8DEA

typedef void (GLAPIENTRY * PFNGLCOMPILESHADERINCLUDEARBPROC) (GLuint shader, GLsizei count, const char ** path, const GLint *length);
typedef void (GLAPIENTRY * PFNGLDELETENAMEDSTRINGARBPROC) (GLint namelen, const char* name);
typedef void (GLAPIENTRY * PFNGLGETNAMEDSTRINGARBPROC) (GLint namelen, const char* name, GLsizei bufSize, GLint *stringlen, char *string);
typedef void (GLAPIENTRY * PFNGLGETNAMEDSTRINGIVARBPROC) (GLint namelen, const char* name, GLenum pname, GLint *params);
typedef GLboolean (GLAPIENTRY * PFNGLISNAMEDSTRINGARBPROC) (GLint namelen, const char* name);
typedef void (GLAPIENTRY * PFNGLNAMEDSTRINGARBPROC) (GLenum type, GLint namelen, const char* name, GLint stringlen, const char *string);

#define glCompileShaderIncludeARB GLEW_GET_FUN(__glewCompileShaderIncludeARB)
#define glDeleteNamedStringARB GLEW_GET_FUN(__glewDeleteNamedStringARB)
#define glGetNamedStringARB GLEW_GET_FUN(__glewGetNamedStringARB)
#define glGetNamedStringivARB GLEW_GET_FUN(__glewGetNamedStringivARB)
#define glIsNamedStringARB GLEW_GET_FUN(__glewIsNamedStringARB)
#define glNamedStringARB GLEW_GET_FUN(__glewNamedStringARB)

#define GLEW_ARB_shading_language_include GLEW_GET_VAR(__GLEW_ARB_shading_language_include)

#endif /* GL_ARB_shading_language_include */

/* -------------------- GL_ARB_shading_language_packing -------------------- */

#ifndef GL_ARB_shading_language_packing
#define GL_ARB_shading_language_packing 1

#define GLEW_ARB_shading_language_packing GLEW_GET_VAR(__GLEW_ARB_shading_language_packing)

#endif /* GL_ARB_shading_language_packing */

/* ----------------------------- GL_ARB_shadow ----------------------------- */

#ifndef GL_ARB_shadow
#define GL_ARB_shadow 1

#define GL_TEXTURE_COMPARE_MODE_ARB 0x884C
#define GL_TEXTURE_COMPARE_FUNC_ARB 0x884D
#define GL_COMPARE_R_TO_TEXTURE_ARB 0x884E

#define GLEW_ARB_shadow GLEW_GET_VAR(__GLEW_ARB_shadow)

#endif /* GL_ARB_shadow */

/* ------------------------- GL_ARB_shadow_ambient ------------------------- */

#ifndef GL_ARB_shadow_ambient
#define GL_ARB_shadow_ambient 1

#define GL_TEXTURE_COMPARE_FAIL_VALUE_ARB 0x80BF

#define GLEW_ARB_shadow_ambient GLEW_GET_VAR(__GLEW_ARB_shadow_ambient)

#endif /* GL_ARB_shadow_ambient */

/* ------------------------------ GL_ARB_sync ------------------------------ */

#ifndef GL_ARB_sync
#define GL_ARB_sync 1

#define GL_SYNC_FLUSH_COMMANDS_BIT 0x00000001
#define GL_MAX_SERVER_WAIT_TIMEOUT 0x9111
#define GL_OBJECT_TYPE 0x9112
#define GL_SYNC_CONDITION 0x9113
#define GL_SYNC_STATUS 0x9114
#define GL_SYNC_FLAGS 0x9115
#define GL_SYNC_FENCE 0x9116
#define GL_SYNC_GPU_COMMANDS_COMPLETE 0x9117
#define GL_UNSIGNALED 0x9118
#define GL_SIGNALED 0x9119
#define GL_ALREADY_SIGNALED 0x911A
#define GL_TIMEOUT_EXPIRED 0x911B
#define GL_CONDITION_SATISFIED 0x911C
#define GL_WAIT_FAILED 0x911D
#define GL_TIMEOUT_IGNORED 0xFFFFFFFFFFFFFFFF

typedef GLenum (GLAPIENTRY * PFNGLCLIENTWAITSYNCPROC) (GLsync GLsync,GLbitfield flags,GLuint64 timeout);
typedef void (GLAPIENTRY * PFNGLDELETESYNCPROC) (GLsync GLsync);
typedef GLsync (GLAPIENTRY * PFNGLFENCESYNCPROC) (GLenum condition,GLbitfield flags);
typedef void (GLAPIENTRY * PFNGLGETINTEGER64VPROC) (GLenum pname, GLint64* params);
typedef void (GLAPIENTRY * PFNGLGETSYNCIVPROC) (GLsync GLsync,GLenum pname,GLsizei bufSize,GLsizei* length, GLint *values);
typedef GLboolean (GLAPIENTRY * PFNGLISSYNCPROC) (GLsync GLsync);
typedef void (GLAPIENTRY * PFNGLWAITSYNCPROC) (GLsync GLsync,GLbitfield flags,GLuint64 timeout);

#define glClientWaitSync GLEW_GET_FUN(__glewClientWaitSync)
#define glDeleteSync GLEW_GET_FUN(__glewDeleteSync)
#define glFenceSync GLEW_GET_FUN(__glewFenceSync)
#define glGetInteger64v GLEW_GET_FUN(__glewGetInteger64v)
#define glGetSynciv GLEW_GET_FUN(__glewGetSynciv)
#define glIsSync GLEW_GET_FUN(__glewIsSync)
#define glWaitSync GLEW_GET_FUN(__glewWaitSync)

#define GLEW_ARB_sync GLEW_GET_VAR(__GLEW_ARB_sync)

#endif /* GL_ARB_sync */

/* ----------------------- GL_ARB_tessellation_shader ---------------------- */

#ifndef GL_ARB_tessellation_shader
#define GL_ARB_tessellation_shader 1

#define GL_PATCHES 0xE
#define GL_UNIFORM_BLOCK_REFERENCED_BY_TESS_CONTROL_SHADER 0x84F0
#define GL_UNIFORM_BLOCK_REFERENCED_BY_TESS_EVALUATION_SHADER 0x84F1
#define GL_MAX_TESS_CONTROL_INPUT_COMPONENTS 0x886C
#define GL_MAX_TESS_EVALUATION_INPUT_COMPONENTS 0x886D
#define GL_MAX_COMBINED_TESS_CONTROL_UNIFORM_COMPONENTS 0x8E1E
#define GL_MAX_COMBINED_TESS_EVALUATION_UNIFORM_COMPONENTS 0x8E1F
#define GL_PATCH_VERTICES 0x8E72
#define GL_PATCH_DEFAULT_INNER_LEVEL 0x8E73
#define GL_PATCH_DEFAULT_OUTER_LEVEL 0x8E74
#define GL_TESS_CONTROL_OUTPUT_VERTICES 0x8E75
#define GL_TESS_GEN_MODE 0x8E76
#define GL_TESS_GEN_SPACING 0x8E77
#define GL_TESS_GEN_VERTEX_ORDER 0x8E78
#define GL_TESS_GEN_POINT_MODE 0x8E79
#define GL_ISOLINES 0x8E7A
#define GL_FRACTIONAL_ODD 0x8E7B
#define GL_FRACTIONAL_EVEN 0x8E7C
#define GL_MAX_PATCH_VERTICES 0x8E7D
#define GL_MAX_TESS_GEN_LEVEL 0x8E7E
#define GL_MAX_TESS_CONTROL_UNIFORM_COMPONENTS 0x8E7F
#define GL_MAX_TESS_EVALUATION_UNIFORM_COMPONENTS 0x8E80
#define GL_MAX_TESS_CONTROL_TEXTURE_IMAGE_UNITS 0x8E81
#define GL_MAX_TESS_EVALUATION_TEXTURE_IMAGE_UNITS 0x8E82
#define GL_MAX_TESS_CONTROL_OUTPUT_COMPONENTS 0x8E83
#define GL_MAX_TESS_PATCH_COMPONENTS 0x8E84
#define GL_MAX_TESS_CONTROL_TOTAL_OUTPUT_COMPONENTS 0x8E85
#define GL_MAX_TESS_EVALUATION_OUTPUT_COMPONENTS 0x8E86
#define GL_TESS_EVALUATION_SHADER 0x8E87
#define GL_TESS_CONTROL_SHADER 0x8E88
#define GL_MAX_TESS_CONTROL_UNIFORM_BLOCKS 0x8E89
#define GL_MAX_TESS_EVALUATION_UNIFORM_BLOCKS 0x8E8A

typedef void (GLAPIENTRY * PFNGLPATCHPARAMETERFVPROC) (GLenum pname, const GLfloat* values);
typedef void (GLAPIENTRY * PFNGLPATCHPARAMETERIPROC) (GLenum pname, GLint value);

#define glPatchParameterfv GLEW_GET_FUN(__glewPatchParameterfv)
#define glPatchParameteri GLEW_GET_FUN(__glewPatchParameteri)

#define GLEW_ARB_tessellation_shader GLEW_GET_VAR(__GLEW_ARB_tessellation_shader)

#endif /* GL_ARB_tessellation_shader */

/* ---------------------- GL_ARB_texture_border_clamp ---------------------- */

#ifndef GL_ARB_texture_border_clamp
#define GL_ARB_texture_border_clamp 1

#define GL_CLAMP_TO_BORDER_ARB 0x812D

#define GLEW_ARB_texture_border_clamp GLEW_GET_VAR(__GLEW_ARB_texture_border_clamp)

#endif /* GL_ARB_texture_border_clamp */

/* ---------------------- GL_ARB_texture_buffer_object --------------------- */

#ifndef GL_ARB_texture_buffer_object
#define GL_ARB_texture_buffer_object 1

#define GL_TEXTURE_BUFFER_ARB 0x8C2A
#define GL_MAX_TEXTURE_BUFFER_SIZE_ARB 0x8C2B
#define GL_TEXTURE_BINDING_BUFFER_ARB 0x8C2C
#define GL_TEXTURE_BUFFER_DATA_STORE_BINDING_ARB 0x8C2D
#define GL_TEXTURE_BUFFER_FORMAT_ARB 0x8C2E

typedef void (GLAPIENTRY * PFNGLTEXBUFFERARBPROC) (GLenum target, GLenum internalformat, GLuint buffer);

#define glTexBufferARB GLEW_GET_FUN(__glewTexBufferARB)

#define GLEW_ARB_texture_buffer_object GLEW_GET_VAR(__GLEW_ARB_texture_buffer_object)

#endif /* GL_ARB_texture_buffer_object */

/* ------------------- GL_ARB_texture_buffer_object_rgb32 ------------------ */

#ifndef GL_ARB_texture_buffer_object_rgb32
#define GL_ARB_texture_buffer_object_rgb32 1

#define GLEW_ARB_texture_buffer_object_rgb32 GLEW_GET_VAR(__GLEW_ARB_texture_buffer_object_rgb32)

#endif /* GL_ARB_texture_buffer_object_rgb32 */

/* ----------------------- GL_ARB_texture_compression ---------------------- */

#ifndef GL_ARB_texture_compression
#define GL_ARB_texture_compression 1

#define GL_COMPRESSED_ALPHA_ARB 0x84E9
#define GL_COMPRESSED_LUMINANCE_ARB 0x84EA
#define GL_COMPRESSED_LUMINANCE_ALPHA_ARB 0x84EB
#define GL_COMPRESSED_INTENSITY_ARB 0x84EC
#define GL_COMPRESSED_RGB_ARB 0x84ED
#define GL_COMPRESSED_RGBA_ARB 0x84EE
#define GL_TEXTURE_COMPRESSION_HINT_ARB 0x84EF
#define GL_TEXTURE_COMPRESSED_IMAGE_SIZE_ARB 0x86A0
#define GL_TEXTURE_COMPRESSED_ARB 0x86A1
#define GL_NUM_COMPRESSED_TEXTURE_FORMATS_ARB 0x86A2
#define GL_COMPRESSED_TEXTURE_FORMATS_ARB 0x86A3

typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXIMAGE1DARBPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXIMAGE2DARBPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXIMAGE3DARBPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE1DARBPROC) (GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE2DARBPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE3DARBPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLGETCOMPRESSEDTEXIMAGEARBPROC) (GLenum target, GLint lod, void* img);

#define glCompressedTexImage1DARB GLEW_GET_FUN(__glewCompressedTexImage1DARB)
#define glCompressedTexImage2DARB GLEW_GET_FUN(__glewCompressedTexImage2DARB)
#define glCompressedTexImage3DARB GLEW_GET_FUN(__glewCompressedTexImage3DARB)
#define glCompressedTexSubImage1DARB GLEW_GET_FUN(__glewCompressedTexSubImage1DARB)
#define glCompressedTexSubImage2DARB GLEW_GET_FUN(__glewCompressedTexSubImage2DARB)
#define glCompressedTexSubImage3DARB GLEW_GET_FUN(__glewCompressedTexSubImage3DARB)
#define glGetCompressedTexImageARB GLEW_GET_FUN(__glewGetCompressedTexImageARB)

#define GLEW_ARB_texture_compression GLEW_GET_VAR(__GLEW_ARB_texture_compression)

#endif /* GL_ARB_texture_compression */

/* -------------------- GL_ARB_texture_compression_bptc -------------------- */

#ifndef GL_ARB_texture_compression_bptc
#define GL_ARB_texture_compression_bptc 1

#define GL_COMPRESSED_RGBA_BPTC_UNORM_ARB 0x8E8C
#define GL_COMPRESSED_SRGB_ALPHA_BPTC_UNORM_ARB 0x8E8D
#define GL_COMPRESSED_RGB_BPTC_SIGNED_FLOAT_ARB 0x8E8E
#define GL_COMPRESSED_RGB_BPTC_UNSIGNED_FLOAT_ARB 0x8E8F

#define GLEW_ARB_texture_compression_bptc GLEW_GET_VAR(__GLEW_ARB_texture_compression_bptc)

#endif /* GL_ARB_texture_compression_bptc */

/* -------------------- GL_ARB_texture_compression_rgtc -------------------- */

#ifndef GL_ARB_texture_compression_rgtc
#define GL_ARB_texture_compression_rgtc 1

#define GL_COMPRESSED_RED_RGTC1 0x8DBB
#define GL_COMPRESSED_SIGNED_RED_RGTC1 0x8DBC
#define GL_COMPRESSED_RG_RGTC2 0x8DBD
#define GL_COMPRESSED_SIGNED_RG_RGTC2 0x8DBE

#define GLEW_ARB_texture_compression_rgtc GLEW_GET_VAR(__GLEW_ARB_texture_compression_rgtc)

#endif /* GL_ARB_texture_compression_rgtc */

/* ------------------------ GL_ARB_texture_cube_map ------------------------ */

#ifndef GL_ARB_texture_cube_map
#define GL_ARB_texture_cube_map 1

#define GL_NORMAL_MAP_ARB 0x8511
#define GL_REFLECTION_MAP_ARB 0x8512
#define GL_TEXTURE_CUBE_MAP_ARB 0x8513
#define GL_TEXTURE_BINDING_CUBE_MAP_ARB 0x8514
#define GL_TEXTURE_CUBE_MAP_POSITIVE_X_ARB 0x8515
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_X_ARB 0x8516
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Y_ARB 0x8517
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Y_ARB 0x8518
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Z_ARB 0x8519
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Z_ARB 0x851A
#define GL_PROXY_TEXTURE_CUBE_MAP_ARB 0x851B
#define GL_MAX_CUBE_MAP_TEXTURE_SIZE_ARB 0x851C

#define GLEW_ARB_texture_cube_map GLEW_GET_VAR(__GLEW_ARB_texture_cube_map)

#endif /* GL_ARB_texture_cube_map */

/* --------------------- GL_ARB_texture_cube_map_array --------------------- */

#ifndef GL_ARB_texture_cube_map_array
#define GL_ARB_texture_cube_map_array 1

#define GL_TEXTURE_CUBE_MAP_ARRAY_ARB 0x9009
#define GL_TEXTURE_BINDING_CUBE_MAP_ARRAY_ARB 0x900A
#define GL_PROXY_TEXTURE_CUBE_MAP_ARRAY_ARB 0x900B
#define GL_SAMPLER_CUBE_MAP_ARRAY_ARB 0x900C
#define GL_SAMPLER_CUBE_MAP_ARRAY_SHADOW_ARB 0x900D
#define GL_INT_SAMPLER_CUBE_MAP_ARRAY_ARB 0x900E
#define GL_UNSIGNED_INT_SAMPLER_CUBE_MAP_ARRAY_ARB 0x900F

#define GLEW_ARB_texture_cube_map_array GLEW_GET_VAR(__GLEW_ARB_texture_cube_map_array)

#endif /* GL_ARB_texture_cube_map_array */

/* ------------------------- GL_ARB_texture_env_add ------------------------ */

#ifndef GL_ARB_texture_env_add
#define GL_ARB_texture_env_add 1

#define GLEW_ARB_texture_env_add GLEW_GET_VAR(__GLEW_ARB_texture_env_add)

#endif /* GL_ARB_texture_env_add */

/* ----------------------- GL_ARB_texture_env_combine ---------------------- */

#ifndef GL_ARB_texture_env_combine
#define GL_ARB_texture_env_combine 1

#define GL_SUBTRACT_ARB 0x84E7
#define GL_COMBINE_ARB 0x8570
#define GL_COMBINE_RGB_ARB 0x8571
#define GL_COMBINE_ALPHA_ARB 0x8572
#define GL_RGB_SCALE_ARB 0x8573
#define GL_ADD_SIGNED_ARB 0x8574
#define GL_INTERPOLATE_ARB 0x8575
#define GL_CONSTANT_ARB 0x8576
#define GL_PRIMARY_COLOR_ARB 0x8577
#define GL_PREVIOUS_ARB 0x8578
#define GL_SOURCE0_RGB_ARB 0x8580
#define GL_SOURCE1_RGB_ARB 0x8581
#define GL_SOURCE2_RGB_ARB 0x8582
#define GL_SOURCE0_ALPHA_ARB 0x8588
#define GL_SOURCE1_ALPHA_ARB 0x8589
#define GL_SOURCE2_ALPHA_ARB 0x858A
#define GL_OPERAND0_RGB_ARB 0x8590
#define GL_OPERAND1_RGB_ARB 0x8591
#define GL_OPERAND2_RGB_ARB 0x8592
#define GL_OPERAND0_ALPHA_ARB 0x8598
#define GL_OPERAND1_ALPHA_ARB 0x8599
#define GL_OPERAND2_ALPHA_ARB 0x859A

#define GLEW_ARB_texture_env_combine GLEW_GET_VAR(__GLEW_ARB_texture_env_combine)

#endif /* GL_ARB_texture_env_combine */

/* ---------------------- GL_ARB_texture_env_crossbar ---------------------- */

#ifndef GL_ARB_texture_env_crossbar
#define GL_ARB_texture_env_crossbar 1

#define GLEW_ARB_texture_env_crossbar GLEW_GET_VAR(__GLEW_ARB_texture_env_crossbar)

#endif /* GL_ARB_texture_env_crossbar */

/* ------------------------ GL_ARB_texture_env_dot3 ------------------------ */

#ifndef GL_ARB_texture_env_dot3
#define GL_ARB_texture_env_dot3 1

#define GL_DOT3_RGB_ARB 0x86AE
#define GL_DOT3_RGBA_ARB 0x86AF

#define GLEW_ARB_texture_env_dot3 GLEW_GET_VAR(__GLEW_ARB_texture_env_dot3)

#endif /* GL_ARB_texture_env_dot3 */

/* -------------------------- GL_ARB_texture_float ------------------------- */

#ifndef GL_ARB_texture_float
#define GL_ARB_texture_float 1

#define GL_RGBA32F_ARB 0x8814
#define GL_RGB32F_ARB 0x8815
#define GL_ALPHA32F_ARB 0x8816
#define GL_INTENSITY32F_ARB 0x8817
#define GL_LUMINANCE32F_ARB 0x8818
#define GL_LUMINANCE_ALPHA32F_ARB 0x8819
#define GL_RGBA16F_ARB 0x881A
#define GL_RGB16F_ARB 0x881B
#define GL_ALPHA16F_ARB 0x881C
#define GL_INTENSITY16F_ARB 0x881D
#define GL_LUMINANCE16F_ARB 0x881E
#define GL_LUMINANCE_ALPHA16F_ARB 0x881F
#define GL_TEXTURE_RED_TYPE_ARB 0x8C10
#define GL_TEXTURE_GREEN_TYPE_ARB 0x8C11
#define GL_TEXTURE_BLUE_TYPE_ARB 0x8C12
#define GL_TEXTURE_ALPHA_TYPE_ARB 0x8C13
#define GL_TEXTURE_LUMINANCE_TYPE_ARB 0x8C14
#define GL_TEXTURE_INTENSITY_TYPE_ARB 0x8C15
#define GL_TEXTURE_DEPTH_TYPE_ARB 0x8C16
#define GL_UNSIGNED_NORMALIZED_ARB 0x8C17

#define GLEW_ARB_texture_float GLEW_GET_VAR(__GLEW_ARB_texture_float)

#endif /* GL_ARB_texture_float */

/* ------------------------- GL_ARB_texture_gather ------------------------- */

#ifndef GL_ARB_texture_gather
#define GL_ARB_texture_gather 1

#define GL_MIN_PROGRAM_TEXTURE_GATHER_OFFSET_ARB 0x8E5E
#define GL_MAX_PROGRAM_TEXTURE_GATHER_OFFSET_ARB 0x8E5F
#define GL_MAX_PROGRAM_TEXTURE_GATHER_COMPONENTS_ARB 0x8F9F

#define GLEW_ARB_texture_gather GLEW_GET_VAR(__GLEW_ARB_texture_gather)

#endif /* GL_ARB_texture_gather */

/* --------------------- GL_ARB_texture_mirrored_repeat -------------------- */

#ifndef GL_ARB_texture_mirrored_repeat
#define GL_ARB_texture_mirrored_repeat 1

#define GL_MIRRORED_REPEAT_ARB 0x8370

#define GLEW_ARB_texture_mirrored_repeat GLEW_GET_VAR(__GLEW_ARB_texture_mirrored_repeat)

#endif /* GL_ARB_texture_mirrored_repeat */

/* ----------------------- GL_ARB_texture_multisample ---------------------- */

#ifndef GL_ARB_texture_multisample
#define GL_ARB_texture_multisample 1

#define GL_SAMPLE_POSITION 0x8E50
#define GL_SAMPLE_MASK 0x8E51
#define GL_SAMPLE_MASK_VALUE 0x8E52
#define GL_MAX_SAMPLE_MASK_WORDS 0x8E59
#define GL_TEXTURE_2D_MULTISAMPLE 0x9100
#define GL_PROXY_TEXTURE_2D_MULTISAMPLE 0x9101
#define GL_TEXTURE_2D_MULTISAMPLE_ARRAY 0x9102
#define GL_PROXY_TEXTURE_2D_MULTISAMPLE_ARRAY 0x9103
#define GL_TEXTURE_BINDING_2D_MULTISAMPLE 0x9104
#define GL_TEXTURE_BINDING_2D_MULTISAMPLE_ARRAY 0x9105
#define GL_TEXTURE_SAMPLES 0x9106
#define GL_TEXTURE_FIXED_SAMPLE_LOCATIONS 0x9107
#define GL_SAMPLER_2D_MULTISAMPLE 0x9108
#define GL_INT_SAMPLER_2D_MULTISAMPLE 0x9109
#define GL_UNSIGNED_INT_SAMPLER_2D_MULTISAMPLE 0x910A
#define GL_SAMPLER_2D_MULTISAMPLE_ARRAY 0x910B
#define GL_INT_SAMPLER_2D_MULTISAMPLE_ARRAY 0x910C
#define GL_UNSIGNED_INT_SAMPLER_2D_MULTISAMPLE_ARRAY 0x910D
#define GL_MAX_COLOR_TEXTURE_SAMPLES 0x910E
#define GL_MAX_DEPTH_TEXTURE_SAMPLES 0x910F
#define GL_MAX_INTEGER_SAMPLES 0x9110

typedef void (GLAPIENTRY * PFNGLGETMULTISAMPLEFVPROC) (GLenum pname, GLuint index, GLfloat* val);
typedef void (GLAPIENTRY * PFNGLSAMPLEMASKIPROC) (GLuint index, GLbitfield mask);
typedef void (GLAPIENTRY * PFNGLTEXIMAGE2DMULTISAMPLEPROC) (GLenum target, GLsizei samples, GLint internalformat, GLsizei width, GLsizei height, GLboolean fixedsamplelocations);
typedef void (GLAPIENTRY * PFNGLTEXIMAGE3DMULTISAMPLEPROC) (GLenum target, GLsizei samples, GLint internalformat, GLsizei width, GLsizei height, GLsizei depth, GLboolean fixedsamplelocations);

#define glGetMultisamplefv GLEW_GET_FUN(__glewGetMultisamplefv)
#define glSampleMaski GLEW_GET_FUN(__glewSampleMaski)
#define glTexImage2DMultisample GLEW_GET_FUN(__glewTexImage2DMultisample)
#define glTexImage3DMultisample GLEW_GET_FUN(__glewTexImage3DMultisample)

#define GLEW_ARB_texture_multisample GLEW_GET_VAR(__GLEW_ARB_texture_multisample)

#endif /* GL_ARB_texture_multisample */

/* -------------------- GL_ARB_texture_non_power_of_two -------------------- */

#ifndef GL_ARB_texture_non_power_of_two
#define GL_ARB_texture_non_power_of_two 1

#define GLEW_ARB_texture_non_power_of_two GLEW_GET_VAR(__GLEW_ARB_texture_non_power_of_two)

#endif /* GL_ARB_texture_non_power_of_two */

/* ------------------------ GL_ARB_texture_query_lod ----------------------- */

#ifndef GL_ARB_texture_query_lod
#define GL_ARB_texture_query_lod 1

#define GLEW_ARB_texture_query_lod GLEW_GET_VAR(__GLEW_ARB_texture_query_lod)

#endif /* GL_ARB_texture_query_lod */

/* ------------------------ GL_ARB_texture_rectangle ----------------------- */

#ifndef GL_ARB_texture_rectangle
#define GL_ARB_texture_rectangle 1

#define GL_TEXTURE_RECTANGLE_ARB 0x84F5
#define GL_TEXTURE_BINDING_RECTANGLE_ARB 0x84F6
#define GL_PROXY_TEXTURE_RECTANGLE_ARB 0x84F7
#define GL_MAX_RECTANGLE_TEXTURE_SIZE_ARB 0x84F8
#define GL_SAMPLER_2D_RECT_ARB 0x8B63
#define GL_SAMPLER_2D_RECT_SHADOW_ARB 0x8B64

#define GLEW_ARB_texture_rectangle GLEW_GET_VAR(__GLEW_ARB_texture_rectangle)

#endif /* GL_ARB_texture_rectangle */

/* --------------------------- GL_ARB_texture_rg --------------------------- */

#ifndef GL_ARB_texture_rg
#define GL_ARB_texture_rg 1

#define GL_RED 0x1903
#define GL_COMPRESSED_RED 0x8225
#define GL_COMPRESSED_RG 0x8226
#define GL_RG 0x8227
#define GL_RG_INTEGER 0x8228
#define GL_R8 0x8229
#define GL_R16 0x822A
#define GL_RG8 0x822B
#define GL_RG16 0x822C
#define GL_R16F 0x822D
#define GL_R32F 0x822E
#define GL_RG16F 0x822F
#define GL_RG32F 0x8230
#define GL_R8I 0x8231
#define GL_R8UI 0x8232
#define GL_R16I 0x8233
#define GL_R16UI 0x8234
#define GL_R32I 0x8235
#define GL_R32UI 0x8236
#define GL_RG8I 0x8237
#define GL_RG8UI 0x8238
#define GL_RG16I 0x8239
#define GL_RG16UI 0x823A
#define GL_RG32I 0x823B
#define GL_RG32UI 0x823C

#define GLEW_ARB_texture_rg GLEW_GET_VAR(__GLEW_ARB_texture_rg)

#endif /* GL_ARB_texture_rg */

/* ----------------------- GL_ARB_texture_rgb10_a2ui ----------------------- */

#ifndef GL_ARB_texture_rgb10_a2ui
#define GL_ARB_texture_rgb10_a2ui 1

#define GL_RGB10_A2UI 0x906F

#define GLEW_ARB_texture_rgb10_a2ui GLEW_GET_VAR(__GLEW_ARB_texture_rgb10_a2ui)

#endif /* GL_ARB_texture_rgb10_a2ui */

/* ------------------------- GL_ARB_texture_storage ------------------------ */

#ifndef GL_ARB_texture_storage
#define GL_ARB_texture_storage 1

#define GL_ALPHA8_EXT 0x803C
#define GL_LUMINANCE8_EXT 0x8040
#define GL_LUMINANCE8_ALPHA8_EXT 0x8045
#define GL_TEXTURE_IMMUTABLE_FORMAT 0x912F

typedef void (GLAPIENTRY * PFNGLTEXSTORAGE1DPROC) (GLenum target, GLsizei levels, GLenum internalformat, GLsizei width);
typedef void (GLAPIENTRY * PFNGLTEXSTORAGE2DPROC) (GLenum target, GLsizei levels, GLenum internalformat, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLTEXSTORAGE3DPROC) (GLenum target, GLsizei levels, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth);
typedef void (GLAPIENTRY * PFNGLTEXTURESTORAGE1DEXTPROC) (GLuint texture, GLenum target, GLsizei levels, GLenum internalformat, GLsizei width);
typedef void (GLAPIENTRY * PFNGLTEXTURESTORAGE2DEXTPROC) (GLuint texture, GLenum target, GLsizei levels, GLenum internalformat, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLTEXTURESTORAGE3DEXTPROC) (GLuint texture, GLenum target, GLsizei levels, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth);

#define glTexStorage1D GLEW_GET_FUN(__glewTexStorage1D)
#define glTexStorage2D GLEW_GET_FUN(__glewTexStorage2D)
#define glTexStorage3D GLEW_GET_FUN(__glewTexStorage3D)
#define glTextureStorage1DEXT GLEW_GET_FUN(__glewTextureStorage1DEXT)
#define glTextureStorage2DEXT GLEW_GET_FUN(__glewTextureStorage2DEXT)
#define glTextureStorage3DEXT GLEW_GET_FUN(__glewTextureStorage3DEXT)

#define GLEW_ARB_texture_storage GLEW_GET_VAR(__GLEW_ARB_texture_storage)

#endif /* GL_ARB_texture_storage */

/* ------------------------- GL_ARB_texture_swizzle ------------------------ */

#ifndef GL_ARB_texture_swizzle
#define GL_ARB_texture_swizzle 1

#define GL_TEXTURE_SWIZZLE_R 0x8E42
#define GL_TEXTURE_SWIZZLE_G 0x8E43
#define GL_TEXTURE_SWIZZLE_B 0x8E44
#define GL_TEXTURE_SWIZZLE_A 0x8E45
#define GL_TEXTURE_SWIZZLE_RGBA 0x8E46

#define GLEW_ARB_texture_swizzle GLEW_GET_VAR(__GLEW_ARB_texture_swizzle)

#endif /* GL_ARB_texture_swizzle */

/* --------------------------- GL_ARB_timer_query -------------------------- */

#ifndef GL_ARB_timer_query
#define GL_ARB_timer_query 1

#define GL_TIME_ELAPSED 0x88BF
#define GL_TIMESTAMP 0x8E28

typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTI64VPROC) (GLuint id, GLenum pname, GLint64* params);
typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTUI64VPROC) (GLuint id, GLenum pname, GLuint64* params);
typedef void (GLAPIENTRY * PFNGLQUERYCOUNTERPROC) (GLuint id, GLenum target);

#define glGetQueryObjecti64v GLEW_GET_FUN(__glewGetQueryObjecti64v)
#define glGetQueryObjectui64v GLEW_GET_FUN(__glewGetQueryObjectui64v)
#define glQueryCounter GLEW_GET_FUN(__glewQueryCounter)

#define GLEW_ARB_timer_query GLEW_GET_VAR(__GLEW_ARB_timer_query)

#endif /* GL_ARB_timer_query */

/* ----------------------- GL_ARB_transform_feedback2 ---------------------- */

#ifndef GL_ARB_transform_feedback2
#define GL_ARB_transform_feedback2 1

#define GL_TRANSFORM_FEEDBACK 0x8E22
#define GL_TRANSFORM_FEEDBACK_BUFFER_PAUSED 0x8E23
#define GL_TRANSFORM_FEEDBACK_BUFFER_ACTIVE 0x8E24
#define GL_TRANSFORM_FEEDBACK_BINDING 0x8E25

typedef void (GLAPIENTRY * PFNGLBINDTRANSFORMFEEDBACKPROC) (GLenum target, GLuint id);
typedef void (GLAPIENTRY * PFNGLDELETETRANSFORMFEEDBACKSPROC) (GLsizei n, const GLuint* ids);
typedef void (GLAPIENTRY * PFNGLDRAWTRANSFORMFEEDBACKPROC) (GLenum mode, GLuint id);
typedef void (GLAPIENTRY * PFNGLGENTRANSFORMFEEDBACKSPROC) (GLsizei n, GLuint* ids);
typedef GLboolean (GLAPIENTRY * PFNGLISTRANSFORMFEEDBACKPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLPAUSETRANSFORMFEEDBACKPROC) (void);
typedef void (GLAPIENTRY * PFNGLRESUMETRANSFORMFEEDBACKPROC) (void);

#define glBindTransformFeedback GLEW_GET_FUN(__glewBindTransformFeedback)
#define glDeleteTransformFeedbacks GLEW_GET_FUN(__glewDeleteTransformFeedbacks)
#define glDrawTransformFeedback GLEW_GET_FUN(__glewDrawTransformFeedback)
#define glGenTransformFeedbacks GLEW_GET_FUN(__glewGenTransformFeedbacks)
#define glIsTransformFeedback GLEW_GET_FUN(__glewIsTransformFeedback)
#define glPauseTransformFeedback GLEW_GET_FUN(__glewPauseTransformFeedback)
#define glResumeTransformFeedback GLEW_GET_FUN(__glewResumeTransformFeedback)

#define GLEW_ARB_transform_feedback2 GLEW_GET_VAR(__GLEW_ARB_transform_feedback2)

#endif /* GL_ARB_transform_feedback2 */

/* ----------------------- GL_ARB_transform_feedback3 ---------------------- */

#ifndef GL_ARB_transform_feedback3
#define GL_ARB_transform_feedback3 1

#define GL_MAX_TRANSFORM_FEEDBACK_BUFFERS 0x8E70
#define GL_MAX_VERTEX_STREAMS 0x8E71

typedef void (GLAPIENTRY * PFNGLBEGINQUERYINDEXEDPROC) (GLenum target, GLuint index, GLuint id);
typedef void (GLAPIENTRY * PFNGLDRAWTRANSFORMFEEDBACKSTREAMPROC) (GLenum mode, GLuint id, GLuint stream);
typedef void (GLAPIENTRY * PFNGLENDQUERYINDEXEDPROC) (GLenum target, GLuint index);
typedef void (GLAPIENTRY * PFNGLGETQUERYINDEXEDIVPROC) (GLenum target, GLuint index, GLenum pname, GLint* params);

#define glBeginQueryIndexed GLEW_GET_FUN(__glewBeginQueryIndexed)
#define glDrawTransformFeedbackStream GLEW_GET_FUN(__glewDrawTransformFeedbackStream)
#define glEndQueryIndexed GLEW_GET_FUN(__glewEndQueryIndexed)
#define glGetQueryIndexediv GLEW_GET_FUN(__glewGetQueryIndexediv)

#define GLEW_ARB_transform_feedback3 GLEW_GET_VAR(__GLEW_ARB_transform_feedback3)

#endif /* GL_ARB_transform_feedback3 */

/* ------------------ GL_ARB_transform_feedback_instanced ------------------ */

#ifndef GL_ARB_transform_feedback_instanced
#define GL_ARB_transform_feedback_instanced 1

typedef void (GLAPIENTRY * PFNGLDRAWTRANSFORMFEEDBACKINSTANCEDPROC) (GLenum mode, GLuint id, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLDRAWTRANSFORMFEEDBACKSTREAMINSTANCEDPROC) (GLenum mode, GLuint id, GLuint stream, GLsizei primcount);

#define glDrawTransformFeedbackInstanced GLEW_GET_FUN(__glewDrawTransformFeedbackInstanced)
#define glDrawTransformFeedbackStreamInstanced GLEW_GET_FUN(__glewDrawTransformFeedbackStreamInstanced)

#define GLEW_ARB_transform_feedback_instanced GLEW_GET_VAR(__GLEW_ARB_transform_feedback_instanced)

#endif /* GL_ARB_transform_feedback_instanced */

/* ------------------------ GL_ARB_transpose_matrix ------------------------ */

#ifndef GL_ARB_transpose_matrix
#define GL_ARB_transpose_matrix 1

#define GL_TRANSPOSE_MODELVIEW_MATRIX_ARB 0x84E3
#define GL_TRANSPOSE_PROJECTION_MATRIX_ARB 0x84E4
#define GL_TRANSPOSE_TEXTURE_MATRIX_ARB 0x84E5
#define GL_TRANSPOSE_COLOR_MATRIX_ARB 0x84E6

typedef void (GLAPIENTRY * PFNGLLOADTRANSPOSEMATRIXDARBPROC) (GLdouble m[16]);
typedef void (GLAPIENTRY * PFNGLLOADTRANSPOSEMATRIXFARBPROC) (GLfloat m[16]);
typedef void (GLAPIENTRY * PFNGLMULTTRANSPOSEMATRIXDARBPROC) (GLdouble m[16]);
typedef void (GLAPIENTRY * PFNGLMULTTRANSPOSEMATRIXFARBPROC) (GLfloat m[16]);

#define glLoadTransposeMatrixdARB GLEW_GET_FUN(__glewLoadTransposeMatrixdARB)
#define glLoadTransposeMatrixfARB GLEW_GET_FUN(__glewLoadTransposeMatrixfARB)
#define glMultTransposeMatrixdARB GLEW_GET_FUN(__glewMultTransposeMatrixdARB)
#define glMultTransposeMatrixfARB GLEW_GET_FUN(__glewMultTransposeMatrixfARB)

#define GLEW_ARB_transpose_matrix GLEW_GET_VAR(__GLEW_ARB_transpose_matrix)

#endif /* GL_ARB_transpose_matrix */

/* ---------------------- GL_ARB_uniform_buffer_object --------------------- */

#ifndef GL_ARB_uniform_buffer_object
#define GL_ARB_uniform_buffer_object 1

#define GL_UNIFORM_BUFFER 0x8A11
#define GL_UNIFORM_BUFFER_BINDING 0x8A28
#define GL_UNIFORM_BUFFER_START 0x8A29
#define GL_UNIFORM_BUFFER_SIZE 0x8A2A
#define GL_MAX_VERTEX_UNIFORM_BLOCKS 0x8A2B
#define GL_MAX_GEOMETRY_UNIFORM_BLOCKS 0x8A2C
#define GL_MAX_FRAGMENT_UNIFORM_BLOCKS 0x8A2D
#define GL_MAX_COMBINED_UNIFORM_BLOCKS 0x8A2E
#define GL_MAX_UNIFORM_BUFFER_BINDINGS 0x8A2F
#define GL_MAX_UNIFORM_BLOCK_SIZE 0x8A30
#define GL_MAX_COMBINED_VERTEX_UNIFORM_COMPONENTS 0x8A31
#define GL_MAX_COMBINED_GEOMETRY_UNIFORM_COMPONENTS 0x8A32
#define GL_MAX_COMBINED_FRAGMENT_UNIFORM_COMPONENTS 0x8A33
#define GL_UNIFORM_BUFFER_OFFSET_ALIGNMENT 0x8A34
#define GL_ACTIVE_UNIFORM_BLOCK_MAX_NAME_LENGTH 0x8A35
#define GL_ACTIVE_UNIFORM_BLOCKS 0x8A36
#define GL_UNIFORM_TYPE 0x8A37
#define GL_UNIFORM_SIZE 0x8A38
#define GL_UNIFORM_NAME_LENGTH 0x8A39
#define GL_UNIFORM_BLOCK_INDEX 0x8A3A
#define GL_UNIFORM_OFFSET 0x8A3B
#define GL_UNIFORM_ARRAY_STRIDE 0x8A3C
#define GL_UNIFORM_MATRIX_STRIDE 0x8A3D
#define GL_UNIFORM_IS_ROW_MAJOR 0x8A3E
#define GL_UNIFORM_BLOCK_BINDING 0x8A3F
#define GL_UNIFORM_BLOCK_DATA_SIZE 0x8A40
#define GL_UNIFORM_BLOCK_NAME_LENGTH 0x8A41
#define GL_UNIFORM_BLOCK_ACTIVE_UNIFORMS 0x8A42
#define GL_UNIFORM_BLOCK_ACTIVE_UNIFORM_INDICES 0x8A43
#define GL_UNIFORM_BLOCK_REFERENCED_BY_VERTEX_SHADER 0x8A44
#define GL_UNIFORM_BLOCK_REFERENCED_BY_GEOMETRY_SHADER 0x8A45
#define GL_UNIFORM_BLOCK_REFERENCED_BY_FRAGMENT_SHADER 0x8A46
#define GL_INVALID_INDEX 0xFFFFFFFF

typedef void (GLAPIENTRY * PFNGLBINDBUFFERBASEPROC) (GLenum target, GLuint index, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLBINDBUFFERRANGEPROC) (GLenum target, GLuint index, GLuint buffer, GLintptr offset, GLsizeiptr size);
typedef void (GLAPIENTRY * PFNGLGETACTIVEUNIFORMBLOCKNAMEPROC) (GLuint program, GLuint uniformBlockIndex, GLsizei bufSize, GLsizei* length, char* uniformBlockName);
typedef void (GLAPIENTRY * PFNGLGETACTIVEUNIFORMBLOCKIVPROC) (GLuint program, GLuint uniformBlockIndex, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETACTIVEUNIFORMNAMEPROC) (GLuint program, GLuint uniformIndex, GLsizei bufSize, GLsizei* length, char* uniformName);
typedef void (GLAPIENTRY * PFNGLGETACTIVEUNIFORMSIVPROC) (GLuint program, GLsizei uniformCount, const GLuint* uniformIndices, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETINTEGERI_VPROC) (GLenum target, GLuint index, GLint* data);
typedef GLuint (GLAPIENTRY * PFNGLGETUNIFORMBLOCKINDEXPROC) (GLuint program, const char* uniformBlockName);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMINDICESPROC) (GLuint program, GLsizei uniformCount, const char** uniformNames, GLuint* uniformIndices);
typedef void (GLAPIENTRY * PFNGLUNIFORMBLOCKBINDINGPROC) (GLuint program, GLuint uniformBlockIndex, GLuint uniformBlockBinding);

#define glBindBufferBase GLEW_GET_FUN(__glewBindBufferBase)
#define glBindBufferRange GLEW_GET_FUN(__glewBindBufferRange)
#define glGetActiveUniformBlockName GLEW_GET_FUN(__glewGetActiveUniformBlockName)
#define glGetActiveUniformBlockiv GLEW_GET_FUN(__glewGetActiveUniformBlockiv)
#define glGetActiveUniformName GLEW_GET_FUN(__glewGetActiveUniformName)
#define glGetActiveUniformsiv GLEW_GET_FUN(__glewGetActiveUniformsiv)
#define glGetIntegeri_v GLEW_GET_FUN(__glewGetIntegeri_v)
#define glGetUniformBlockIndex GLEW_GET_FUN(__glewGetUniformBlockIndex)
#define glGetUniformIndices GLEW_GET_FUN(__glewGetUniformIndices)
#define glUniformBlockBinding GLEW_GET_FUN(__glewUniformBlockBinding)

#define GLEW_ARB_uniform_buffer_object GLEW_GET_VAR(__GLEW_ARB_uniform_buffer_object)

#endif /* GL_ARB_uniform_buffer_object */

/* ------------------------ GL_ARB_vertex_array_bgra ----------------------- */

#ifndef GL_ARB_vertex_array_bgra
#define GL_ARB_vertex_array_bgra 1

#define GL_BGRA 0x80E1

#define GLEW_ARB_vertex_array_bgra GLEW_GET_VAR(__GLEW_ARB_vertex_array_bgra)

#endif /* GL_ARB_vertex_array_bgra */

/* ----------------------- GL_ARB_vertex_array_object ---------------------- */

#ifndef GL_ARB_vertex_array_object
#define GL_ARB_vertex_array_object 1

#define GL_VERTEX_ARRAY_BINDING 0x85B5

typedef void (GLAPIENTRY * PFNGLBINDVERTEXARRAYPROC) (GLuint array);
typedef void (GLAPIENTRY * PFNGLDELETEVERTEXARRAYSPROC) (GLsizei n, const GLuint* arrays);
typedef void (GLAPIENTRY * PFNGLGENVERTEXARRAYSPROC) (GLsizei n, GLuint* arrays);
typedef GLboolean (GLAPIENTRY * PFNGLISVERTEXARRAYPROC) (GLuint array);

#define glBindVertexArray GLEW_GET_FUN(__glewBindVertexArray)
#define glDeleteVertexArrays GLEW_GET_FUN(__glewDeleteVertexArrays)
#define glGenVertexArrays GLEW_GET_FUN(__glewGenVertexArrays)
#define glIsVertexArray GLEW_GET_FUN(__glewIsVertexArray)

#define GLEW_ARB_vertex_array_object GLEW_GET_VAR(__GLEW_ARB_vertex_array_object)

#endif /* GL_ARB_vertex_array_object */

/* ----------------------- GL_ARB_vertex_attrib_64bit ---------------------- */

#ifndef GL_ARB_vertex_attrib_64bit
#define GL_ARB_vertex_attrib_64bit 1

#define GL_DOUBLE_MAT2 0x8F46
#define GL_DOUBLE_MAT3 0x8F47
#define GL_DOUBLE_MAT4 0x8F48
#define GL_DOUBLE_VEC2 0x8FFC
#define GL_DOUBLE_VEC3 0x8FFD
#define GL_DOUBLE_VEC4 0x8FFE

typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBLDVPROC) (GLuint index, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1DPROC) (GLuint index, GLdouble x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2DPROC) (GLuint index, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3DPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4DPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4DVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBLPOINTERPROC) (GLuint index, GLint size, GLenum type, GLsizei stride, const void* pointer);

#define glGetVertexAttribLdv GLEW_GET_FUN(__glewGetVertexAttribLdv)
#define glVertexAttribL1d GLEW_GET_FUN(__glewVertexAttribL1d)
#define glVertexAttribL1dv GLEW_GET_FUN(__glewVertexAttribL1dv)
#define glVertexAttribL2d GLEW_GET_FUN(__glewVertexAttribL2d)
#define glVertexAttribL2dv GLEW_GET_FUN(__glewVertexAttribL2dv)
#define glVertexAttribL3d GLEW_GET_FUN(__glewVertexAttribL3d)
#define glVertexAttribL3dv GLEW_GET_FUN(__glewVertexAttribL3dv)
#define glVertexAttribL4d GLEW_GET_FUN(__glewVertexAttribL4d)
#define glVertexAttribL4dv GLEW_GET_FUN(__glewVertexAttribL4dv)
#define glVertexAttribLPointer GLEW_GET_FUN(__glewVertexAttribLPointer)

#define GLEW_ARB_vertex_attrib_64bit GLEW_GET_VAR(__GLEW_ARB_vertex_attrib_64bit)

#endif /* GL_ARB_vertex_attrib_64bit */

/* -------------------------- GL_ARB_vertex_blend -------------------------- */

#ifndef GL_ARB_vertex_blend
#define GL_ARB_vertex_blend 1

#define GL_MODELVIEW0_ARB 0x1700
#define GL_MODELVIEW1_ARB 0x850A
#define GL_MAX_VERTEX_UNITS_ARB 0x86A4
#define GL_ACTIVE_VERTEX_UNITS_ARB 0x86A5
#define GL_WEIGHT_SUM_UNITY_ARB 0x86A6
#define GL_VERTEX_BLEND_ARB 0x86A7
#define GL_CURRENT_WEIGHT_ARB 0x86A8
#define GL_WEIGHT_ARRAY_TYPE_ARB 0x86A9
#define GL_WEIGHT_ARRAY_STRIDE_ARB 0x86AA
#define GL_WEIGHT_ARRAY_SIZE_ARB 0x86AB
#define GL_WEIGHT_ARRAY_POINTER_ARB 0x86AC
#define GL_WEIGHT_ARRAY_ARB 0x86AD
#define GL_MODELVIEW2_ARB 0x8722
#define GL_MODELVIEW3_ARB 0x8723
#define GL_MODELVIEW4_ARB 0x8724
#define GL_MODELVIEW5_ARB 0x8725
#define GL_MODELVIEW6_ARB 0x8726
#define GL_MODELVIEW7_ARB 0x8727
#define GL_MODELVIEW8_ARB 0x8728
#define GL_MODELVIEW9_ARB 0x8729
#define GL_MODELVIEW10_ARB 0x872A
#define GL_MODELVIEW11_ARB 0x872B
#define GL_MODELVIEW12_ARB 0x872C
#define GL_MODELVIEW13_ARB 0x872D
#define GL_MODELVIEW14_ARB 0x872E
#define GL_MODELVIEW15_ARB 0x872F
#define GL_MODELVIEW16_ARB 0x8730
#define GL_MODELVIEW17_ARB 0x8731
#define GL_MODELVIEW18_ARB 0x8732
#define GL_MODELVIEW19_ARB 0x8733
#define GL_MODELVIEW20_ARB 0x8734
#define GL_MODELVIEW21_ARB 0x8735
#define GL_MODELVIEW22_ARB 0x8736
#define GL_MODELVIEW23_ARB 0x8737
#define GL_MODELVIEW24_ARB 0x8738
#define GL_MODELVIEW25_ARB 0x8739
#define GL_MODELVIEW26_ARB 0x873A
#define GL_MODELVIEW27_ARB 0x873B
#define GL_MODELVIEW28_ARB 0x873C
#define GL_MODELVIEW29_ARB 0x873D
#define GL_MODELVIEW30_ARB 0x873E
#define GL_MODELVIEW31_ARB 0x873F

typedef void (GLAPIENTRY * PFNGLVERTEXBLENDARBPROC) (GLint count);
typedef void (GLAPIENTRY * PFNGLWEIGHTPOINTERARBPROC) (GLint size, GLenum type, GLsizei stride, GLvoid *pointer);
typedef void (GLAPIENTRY * PFNGLWEIGHTBVARBPROC) (GLint size, GLbyte *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTDVARBPROC) (GLint size, GLdouble *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTFVARBPROC) (GLint size, GLfloat *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTIVARBPROC) (GLint size, GLint *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTSVARBPROC) (GLint size, GLshort *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTUBVARBPROC) (GLint size, GLubyte *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTUIVARBPROC) (GLint size, GLuint *weights);
typedef void (GLAPIENTRY * PFNGLWEIGHTUSVARBPROC) (GLint size, GLushort *weights);

#define glVertexBlendARB GLEW_GET_FUN(__glewVertexBlendARB)
#define glWeightPointerARB GLEW_GET_FUN(__glewWeightPointerARB)
#define glWeightbvARB GLEW_GET_FUN(__glewWeightbvARB)
#define glWeightdvARB GLEW_GET_FUN(__glewWeightdvARB)
#define glWeightfvARB GLEW_GET_FUN(__glewWeightfvARB)
#define glWeightivARB GLEW_GET_FUN(__glewWeightivARB)
#define glWeightsvARB GLEW_GET_FUN(__glewWeightsvARB)
#define glWeightubvARB GLEW_GET_FUN(__glewWeightubvARB)
#define glWeightuivARB GLEW_GET_FUN(__glewWeightuivARB)
#define glWeightusvARB GLEW_GET_FUN(__glewWeightusvARB)

#define GLEW_ARB_vertex_blend GLEW_GET_VAR(__GLEW_ARB_vertex_blend)

#endif /* GL_ARB_vertex_blend */

/* ---------------------- GL_ARB_vertex_buffer_object ---------------------- */

#ifndef GL_ARB_vertex_buffer_object
#define GL_ARB_vertex_buffer_object 1

#define GL_BUFFER_SIZE_ARB 0x8764
#define GL_BUFFER_USAGE_ARB 0x8765
#define GL_ARRAY_BUFFER_ARB 0x8892
#define GL_ELEMENT_ARRAY_BUFFER_ARB 0x8893
#define GL_ARRAY_BUFFER_BINDING_ARB 0x8894
#define GL_ELEMENT_ARRAY_BUFFER_BINDING_ARB 0x8895
#define GL_VERTEX_ARRAY_BUFFER_BINDING_ARB 0x8896
#define GL_NORMAL_ARRAY_BUFFER_BINDING_ARB 0x8897
#define GL_COLOR_ARRAY_BUFFER_BINDING_ARB 0x8898
#define GL_INDEX_ARRAY_BUFFER_BINDING_ARB 0x8899
#define GL_TEXTURE_COORD_ARRAY_BUFFER_BINDING_ARB 0x889A
#define GL_EDGE_FLAG_ARRAY_BUFFER_BINDING_ARB 0x889B
#define GL_SECONDARY_COLOR_ARRAY_BUFFER_BINDING_ARB 0x889C
#define GL_FOG_COORDINATE_ARRAY_BUFFER_BINDING_ARB 0x889D
#define GL_WEIGHT_ARRAY_BUFFER_BINDING_ARB 0x889E
#define GL_VERTEX_ATTRIB_ARRAY_BUFFER_BINDING_ARB 0x889F
#define GL_READ_ONLY_ARB 0x88B8
#define GL_WRITE_ONLY_ARB 0x88B9
#define GL_READ_WRITE_ARB 0x88BA
#define GL_BUFFER_ACCESS_ARB 0x88BB
#define GL_BUFFER_MAPPED_ARB 0x88BC
#define GL_BUFFER_MAP_POINTER_ARB 0x88BD
#define GL_STREAM_DRAW_ARB 0x88E0
#define GL_STREAM_READ_ARB 0x88E1
#define GL_STREAM_COPY_ARB 0x88E2
#define GL_STATIC_DRAW_ARB 0x88E4
#define GL_STATIC_READ_ARB 0x88E5
#define GL_STATIC_COPY_ARB 0x88E6
#define GL_DYNAMIC_DRAW_ARB 0x88E8
#define GL_DYNAMIC_READ_ARB 0x88E9
#define GL_DYNAMIC_COPY_ARB 0x88EA

typedef ptrdiff_t GLintptrARB;
typedef ptrdiff_t GLsizeiptrARB;

typedef void (GLAPIENTRY * PFNGLBINDBUFFERARBPROC) (GLenum target, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLBUFFERDATAARBPROC) (GLenum target, GLsizeiptrARB size, const GLvoid* data, GLenum usage);
typedef void (GLAPIENTRY * PFNGLBUFFERSUBDATAARBPROC) (GLenum target, GLintptrARB offset, GLsizeiptrARB size, const GLvoid* data);
typedef void (GLAPIENTRY * PFNGLDELETEBUFFERSARBPROC) (GLsizei n, const GLuint* buffers);
typedef void (GLAPIENTRY * PFNGLGENBUFFERSARBPROC) (GLsizei n, GLuint* buffers);
typedef void (GLAPIENTRY * PFNGLGETBUFFERPARAMETERIVARBPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETBUFFERPOINTERVARBPROC) (GLenum target, GLenum pname, GLvoid** params);
typedef void (GLAPIENTRY * PFNGLGETBUFFERSUBDATAARBPROC) (GLenum target, GLintptrARB offset, GLsizeiptrARB size, GLvoid* data);
typedef GLboolean (GLAPIENTRY * PFNGLISBUFFERARBPROC) (GLuint buffer);
typedef GLvoid * (GLAPIENTRY * PFNGLMAPBUFFERARBPROC) (GLenum target, GLenum access);
typedef GLboolean (GLAPIENTRY * PFNGLUNMAPBUFFERARBPROC) (GLenum target);

#define glBindBufferARB GLEW_GET_FUN(__glewBindBufferARB)
#define glBufferDataARB GLEW_GET_FUN(__glewBufferDataARB)
#define glBufferSubDataARB GLEW_GET_FUN(__glewBufferSubDataARB)
#define glDeleteBuffersARB GLEW_GET_FUN(__glewDeleteBuffersARB)
#define glGenBuffersARB GLEW_GET_FUN(__glewGenBuffersARB)
#define glGetBufferParameterivARB GLEW_GET_FUN(__glewGetBufferParameterivARB)
#define glGetBufferPointervARB GLEW_GET_FUN(__glewGetBufferPointervARB)
#define glGetBufferSubDataARB GLEW_GET_FUN(__glewGetBufferSubDataARB)
#define glIsBufferARB GLEW_GET_FUN(__glewIsBufferARB)
#define glMapBufferARB GLEW_GET_FUN(__glewMapBufferARB)
#define glUnmapBufferARB GLEW_GET_FUN(__glewUnmapBufferARB)

#define GLEW_ARB_vertex_buffer_object GLEW_GET_VAR(__GLEW_ARB_vertex_buffer_object)

#endif /* GL_ARB_vertex_buffer_object */

/* ------------------------- GL_ARB_vertex_program ------------------------- */

#ifndef GL_ARB_vertex_program
#define GL_ARB_vertex_program 1

#define GL_COLOR_SUM_ARB 0x8458
#define GL_VERTEX_PROGRAM_ARB 0x8620
#define GL_VERTEX_ATTRIB_ARRAY_ENABLED_ARB 0x8622
#define GL_VERTEX_ATTRIB_ARRAY_SIZE_ARB 0x8623
#define GL_VERTEX_ATTRIB_ARRAY_STRIDE_ARB 0x8624
#define GL_VERTEX_ATTRIB_ARRAY_TYPE_ARB 0x8625
#define GL_CURRENT_VERTEX_ATTRIB_ARB 0x8626
#define GL_PROGRAM_LENGTH_ARB 0x8627
#define GL_PROGRAM_STRING_ARB 0x8628
#define GL_MAX_PROGRAM_MATRIX_STACK_DEPTH_ARB 0x862E
#define GL_MAX_PROGRAM_MATRICES_ARB 0x862F
#define GL_CURRENT_MATRIX_STACK_DEPTH_ARB 0x8640
#define GL_CURRENT_MATRIX_ARB 0x8641
#define GL_VERTEX_PROGRAM_POINT_SIZE_ARB 0x8642
#define GL_VERTEX_PROGRAM_TWO_SIDE_ARB 0x8643
#define GL_VERTEX_ATTRIB_ARRAY_POINTER_ARB 0x8645
#define GL_PROGRAM_ERROR_POSITION_ARB 0x864B
#define GL_PROGRAM_BINDING_ARB 0x8677
#define GL_MAX_VERTEX_ATTRIBS_ARB 0x8869
#define GL_VERTEX_ATTRIB_ARRAY_NORMALIZED_ARB 0x886A
#define GL_PROGRAM_ERROR_STRING_ARB 0x8874
#define GL_PROGRAM_FORMAT_ASCII_ARB 0x8875
#define GL_PROGRAM_FORMAT_ARB 0x8876
#define GL_PROGRAM_INSTRUCTIONS_ARB 0x88A0
#define GL_MAX_PROGRAM_INSTRUCTIONS_ARB 0x88A1
#define GL_PROGRAM_NATIVE_INSTRUCTIONS_ARB 0x88A2
#define GL_MAX_PROGRAM_NATIVE_INSTRUCTIONS_ARB 0x88A3
#define GL_PROGRAM_TEMPORARIES_ARB 0x88A4
#define GL_MAX_PROGRAM_TEMPORARIES_ARB 0x88A5
#define GL_PROGRAM_NATIVE_TEMPORARIES_ARB 0x88A6
#define GL_MAX_PROGRAM_NATIVE_TEMPORARIES_ARB 0x88A7
#define GL_PROGRAM_PARAMETERS_ARB 0x88A8
#define GL_MAX_PROGRAM_PARAMETERS_ARB 0x88A9
#define GL_PROGRAM_NATIVE_PARAMETERS_ARB 0x88AA
#define GL_MAX_PROGRAM_NATIVE_PARAMETERS_ARB 0x88AB
#define GL_PROGRAM_ATTRIBS_ARB 0x88AC
#define GL_MAX_PROGRAM_ATTRIBS_ARB 0x88AD
#define GL_PROGRAM_NATIVE_ATTRIBS_ARB 0x88AE
#define GL_MAX_PROGRAM_NATIVE_ATTRIBS_ARB 0x88AF
#define GL_PROGRAM_ADDRESS_REGISTERS_ARB 0x88B0
#define GL_MAX_PROGRAM_ADDRESS_REGISTERS_ARB 0x88B1
#define GL_PROGRAM_NATIVE_ADDRESS_REGISTERS_ARB 0x88B2
#define GL_MAX_PROGRAM_NATIVE_ADDRESS_REGISTERS_ARB 0x88B3
#define GL_MAX_PROGRAM_LOCAL_PARAMETERS_ARB 0x88B4
#define GL_MAX_PROGRAM_ENV_PARAMETERS_ARB 0x88B5
#define GL_PROGRAM_UNDER_NATIVE_LIMITS_ARB 0x88B6
#define GL_TRANSPOSE_CURRENT_MATRIX_ARB 0x88B7
#define GL_MATRIX0_ARB 0x88C0
#define GL_MATRIX1_ARB 0x88C1
#define GL_MATRIX2_ARB 0x88C2
#define GL_MATRIX3_ARB 0x88C3
#define GL_MATRIX4_ARB 0x88C4
#define GL_MATRIX5_ARB 0x88C5
#define GL_MATRIX6_ARB 0x88C6
#define GL_MATRIX7_ARB 0x88C7
#define GL_MATRIX8_ARB 0x88C8
#define GL_MATRIX9_ARB 0x88C9
#define GL_MATRIX10_ARB 0x88CA
#define GL_MATRIX11_ARB 0x88CB
#define GL_MATRIX12_ARB 0x88CC
#define GL_MATRIX13_ARB 0x88CD
#define GL_MATRIX14_ARB 0x88CE
#define GL_MATRIX15_ARB 0x88CF
#define GL_MATRIX16_ARB 0x88D0
#define GL_MATRIX17_ARB 0x88D1
#define GL_MATRIX18_ARB 0x88D2
#define GL_MATRIX19_ARB 0x88D3
#define GL_MATRIX20_ARB 0x88D4
#define GL_MATRIX21_ARB 0x88D5
#define GL_MATRIX22_ARB 0x88D6
#define GL_MATRIX23_ARB 0x88D7
#define GL_MATRIX24_ARB 0x88D8
#define GL_MATRIX25_ARB 0x88D9
#define GL_MATRIX26_ARB 0x88DA
#define GL_MATRIX27_ARB 0x88DB
#define GL_MATRIX28_ARB 0x88DC
#define GL_MATRIX29_ARB 0x88DD
#define GL_MATRIX30_ARB 0x88DE
#define GL_MATRIX31_ARB 0x88DF

typedef void (GLAPIENTRY * PFNGLBINDPROGRAMARBPROC) (GLenum target, GLuint program);
typedef void (GLAPIENTRY * PFNGLDELETEPROGRAMSARBPROC) (GLsizei n, const GLuint* programs);
typedef void (GLAPIENTRY * PFNGLDISABLEVERTEXATTRIBARRAYARBPROC) (GLuint index);
typedef void (GLAPIENTRY * PFNGLENABLEVERTEXATTRIBARRAYARBPROC) (GLuint index);
typedef void (GLAPIENTRY * PFNGLGENPROGRAMSARBPROC) (GLsizei n, GLuint* programs);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMENVPARAMETERDVARBPROC) (GLenum target, GLuint index, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMENVPARAMETERFVARBPROC) (GLenum target, GLuint index, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMLOCALPARAMETERDVARBPROC) (GLenum target, GLuint index, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMLOCALPARAMETERFVARBPROC) (GLenum target, GLuint index, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMSTRINGARBPROC) (GLenum target, GLenum pname, void* string);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMIVARBPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBPOINTERVARBPROC) (GLuint index, GLenum pname, GLvoid** pointer);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBDVARBPROC) (GLuint index, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBFVARBPROC) (GLuint index, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIVARBPROC) (GLuint index, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISPROGRAMARBPROC) (GLuint program);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETER4DARBPROC) (GLenum target, GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETER4DVARBPROC) (GLenum target, GLuint index, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETER4FARBPROC) (GLenum target, GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETER4FVARBPROC) (GLenum target, GLuint index, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETER4DARBPROC) (GLenum target, GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETER4DVARBPROC) (GLenum target, GLuint index, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETER4FARBPROC) (GLenum target, GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETER4FVARBPROC) (GLenum target, GLuint index, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMSTRINGARBPROC) (GLenum target, GLenum format, GLsizei len, const void* string);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1DARBPROC) (GLuint index, GLdouble x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1DVARBPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1FARBPROC) (GLuint index, GLfloat x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1FVARBPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1SARBPROC) (GLuint index, GLshort x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1SVARBPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2DARBPROC) (GLuint index, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2DVARBPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2FARBPROC) (GLuint index, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2FVARBPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2SARBPROC) (GLuint index, GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2SVARBPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3DARBPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3DVARBPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3FARBPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3FVARBPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3SARBPROC) (GLuint index, GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3SVARBPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NBVARBPROC) (GLuint index, const GLbyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NIVARBPROC) (GLuint index, const GLint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NSVARBPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUBARBPROC) (GLuint index, GLubyte x, GLubyte y, GLubyte z, GLubyte w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUBVARBPROC) (GLuint index, const GLubyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUIVARBPROC) (GLuint index, const GLuint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4NUSVARBPROC) (GLuint index, const GLushort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4BVARBPROC) (GLuint index, const GLbyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4DARBPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4DVARBPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4FARBPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4FVARBPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4IVARBPROC) (GLuint index, const GLint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4SARBPROC) (GLuint index, GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4SVARBPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4UBVARBPROC) (GLuint index, const GLubyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4UIVARBPROC) (GLuint index, const GLuint* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4USVARBPROC) (GLuint index, const GLushort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBPOINTERARBPROC) (GLuint index, GLint size, GLenum type, GLboolean normalized, GLsizei stride, const void* pointer);

#define glBindProgramARB GLEW_GET_FUN(__glewBindProgramARB)
#define glDeleteProgramsARB GLEW_GET_FUN(__glewDeleteProgramsARB)
#define glDisableVertexAttribArrayARB GLEW_GET_FUN(__glewDisableVertexAttribArrayARB)
#define glEnableVertexAttribArrayARB GLEW_GET_FUN(__glewEnableVertexAttribArrayARB)
#define glGenProgramsARB GLEW_GET_FUN(__glewGenProgramsARB)
#define glGetProgramEnvParameterdvARB GLEW_GET_FUN(__glewGetProgramEnvParameterdvARB)
#define glGetProgramEnvParameterfvARB GLEW_GET_FUN(__glewGetProgramEnvParameterfvARB)
#define glGetProgramLocalParameterdvARB GLEW_GET_FUN(__glewGetProgramLocalParameterdvARB)
#define glGetProgramLocalParameterfvARB GLEW_GET_FUN(__glewGetProgramLocalParameterfvARB)
#define glGetProgramStringARB GLEW_GET_FUN(__glewGetProgramStringARB)
#define glGetProgramivARB GLEW_GET_FUN(__glewGetProgramivARB)
#define glGetVertexAttribPointervARB GLEW_GET_FUN(__glewGetVertexAttribPointervARB)
#define glGetVertexAttribdvARB GLEW_GET_FUN(__glewGetVertexAttribdvARB)
#define glGetVertexAttribfvARB GLEW_GET_FUN(__glewGetVertexAttribfvARB)
#define glGetVertexAttribivARB GLEW_GET_FUN(__glewGetVertexAttribivARB)
#define glIsProgramARB GLEW_GET_FUN(__glewIsProgramARB)
#define glProgramEnvParameter4dARB GLEW_GET_FUN(__glewProgramEnvParameter4dARB)
#define glProgramEnvParameter4dvARB GLEW_GET_FUN(__glewProgramEnvParameter4dvARB)
#define glProgramEnvParameter4fARB GLEW_GET_FUN(__glewProgramEnvParameter4fARB)
#define glProgramEnvParameter4fvARB GLEW_GET_FUN(__glewProgramEnvParameter4fvARB)
#define glProgramLocalParameter4dARB GLEW_GET_FUN(__glewProgramLocalParameter4dARB)
#define glProgramLocalParameter4dvARB GLEW_GET_FUN(__glewProgramLocalParameter4dvARB)
#define glProgramLocalParameter4fARB GLEW_GET_FUN(__glewProgramLocalParameter4fARB)
#define glProgramLocalParameter4fvARB GLEW_GET_FUN(__glewProgramLocalParameter4fvARB)
#define glProgramStringARB GLEW_GET_FUN(__glewProgramStringARB)
#define glVertexAttrib1dARB GLEW_GET_FUN(__glewVertexAttrib1dARB)
#define glVertexAttrib1dvARB GLEW_GET_FUN(__glewVertexAttrib1dvARB)
#define glVertexAttrib1fARB GLEW_GET_FUN(__glewVertexAttrib1fARB)
#define glVertexAttrib1fvARB GLEW_GET_FUN(__glewVertexAttrib1fvARB)
#define glVertexAttrib1sARB GLEW_GET_FUN(__glewVertexAttrib1sARB)
#define glVertexAttrib1svARB GLEW_GET_FUN(__glewVertexAttrib1svARB)
#define glVertexAttrib2dARB GLEW_GET_FUN(__glewVertexAttrib2dARB)
#define glVertexAttrib2dvARB GLEW_GET_FUN(__glewVertexAttrib2dvARB)
#define glVertexAttrib2fARB GLEW_GET_FUN(__glewVertexAttrib2fARB)
#define glVertexAttrib2fvARB GLEW_GET_FUN(__glewVertexAttrib2fvARB)
#define glVertexAttrib2sARB GLEW_GET_FUN(__glewVertexAttrib2sARB)
#define glVertexAttrib2svARB GLEW_GET_FUN(__glewVertexAttrib2svARB)
#define glVertexAttrib3dARB GLEW_GET_FUN(__glewVertexAttrib3dARB)
#define glVertexAttrib3dvARB GLEW_GET_FUN(__glewVertexAttrib3dvARB)
#define glVertexAttrib3fARB GLEW_GET_FUN(__glewVertexAttrib3fARB)
#define glVertexAttrib3fvARB GLEW_GET_FUN(__glewVertexAttrib3fvARB)
#define glVertexAttrib3sARB GLEW_GET_FUN(__glewVertexAttrib3sARB)
#define glVertexAttrib3svARB GLEW_GET_FUN(__glewVertexAttrib3svARB)
#define glVertexAttrib4NbvARB GLEW_GET_FUN(__glewVertexAttrib4NbvARB)
#define glVertexAttrib4NivARB GLEW_GET_FUN(__glewVertexAttrib4NivARB)
#define glVertexAttrib4NsvARB GLEW_GET_FUN(__glewVertexAttrib4NsvARB)
#define glVertexAttrib4NubARB GLEW_GET_FUN(__glewVertexAttrib4NubARB)
#define glVertexAttrib4NubvARB GLEW_GET_FUN(__glewVertexAttrib4NubvARB)
#define glVertexAttrib4NuivARB GLEW_GET_FUN(__glewVertexAttrib4NuivARB)
#define glVertexAttrib4NusvARB GLEW_GET_FUN(__glewVertexAttrib4NusvARB)
#define glVertexAttrib4bvARB GLEW_GET_FUN(__glewVertexAttrib4bvARB)
#define glVertexAttrib4dARB GLEW_GET_FUN(__glewVertexAttrib4dARB)
#define glVertexAttrib4dvARB GLEW_GET_FUN(__glewVertexAttrib4dvARB)
#define glVertexAttrib4fARB GLEW_GET_FUN(__glewVertexAttrib4fARB)
#define glVertexAttrib4fvARB GLEW_GET_FUN(__glewVertexAttrib4fvARB)
#define glVertexAttrib4ivARB GLEW_GET_FUN(__glewVertexAttrib4ivARB)
#define glVertexAttrib4sARB GLEW_GET_FUN(__glewVertexAttrib4sARB)
#define glVertexAttrib4svARB GLEW_GET_FUN(__glewVertexAttrib4svARB)
#define glVertexAttrib4ubvARB GLEW_GET_FUN(__glewVertexAttrib4ubvARB)
#define glVertexAttrib4uivARB GLEW_GET_FUN(__glewVertexAttrib4uivARB)
#define glVertexAttrib4usvARB GLEW_GET_FUN(__glewVertexAttrib4usvARB)
#define glVertexAttribPointerARB GLEW_GET_FUN(__glewVertexAttribPointerARB)

#define GLEW_ARB_vertex_program GLEW_GET_VAR(__GLEW_ARB_vertex_program)

#endif /* GL_ARB_vertex_program */

/* -------------------------- GL_ARB_vertex_shader ------------------------- */

#ifndef GL_ARB_vertex_shader
#define GL_ARB_vertex_shader 1

#define GL_VERTEX_SHADER_ARB 0x8B31
#define GL_MAX_VERTEX_UNIFORM_COMPONENTS_ARB 0x8B4A
#define GL_MAX_VARYING_FLOATS_ARB 0x8B4B
#define GL_MAX_VERTEX_TEXTURE_IMAGE_UNITS_ARB 0x8B4C
#define GL_MAX_COMBINED_TEXTURE_IMAGE_UNITS_ARB 0x8B4D
#define GL_OBJECT_ACTIVE_ATTRIBUTES_ARB 0x8B89
#define GL_OBJECT_ACTIVE_ATTRIBUTE_MAX_LENGTH_ARB 0x8B8A

typedef void (GLAPIENTRY * PFNGLBINDATTRIBLOCATIONARBPROC) (GLhandleARB programObj, GLuint index, const GLcharARB* name);
typedef void (GLAPIENTRY * PFNGLGETACTIVEATTRIBARBPROC) (GLhandleARB programObj, GLuint index, GLsizei maxLength, GLsizei* length, GLint *size, GLenum *type, GLcharARB *name);
typedef GLint (GLAPIENTRY * PFNGLGETATTRIBLOCATIONARBPROC) (GLhandleARB programObj, const GLcharARB* name);

#define glBindAttribLocationARB GLEW_GET_FUN(__glewBindAttribLocationARB)
#define glGetActiveAttribARB GLEW_GET_FUN(__glewGetActiveAttribARB)
#define glGetAttribLocationARB GLEW_GET_FUN(__glewGetAttribLocationARB)

#define GLEW_ARB_vertex_shader GLEW_GET_VAR(__GLEW_ARB_vertex_shader)

#endif /* GL_ARB_vertex_shader */

/* ------------------- GL_ARB_vertex_type_2_10_10_10_rev ------------------- */

#ifndef GL_ARB_vertex_type_2_10_10_10_rev
#define GL_ARB_vertex_type_2_10_10_10_rev 1

#define GL_UNSIGNED_INT_2_10_10_10_REV 0x8368
#define GL_INT_2_10_10_10_REV 0x8D9F

typedef void (GLAPIENTRY * PFNGLCOLORP3UIPROC) (GLenum type, GLuint color);
typedef void (GLAPIENTRY * PFNGLCOLORP3UIVPROC) (GLenum type, const GLuint* color);
typedef void (GLAPIENTRY * PFNGLCOLORP4UIPROC) (GLenum type, GLuint color);
typedef void (GLAPIENTRY * PFNGLCOLORP4UIVPROC) (GLenum type, const GLuint* color);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP1UIPROC) (GLenum texture, GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP1UIVPROC) (GLenum texture, GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP2UIPROC) (GLenum texture, GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP2UIVPROC) (GLenum texture, GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP3UIPROC) (GLenum texture, GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP3UIVPROC) (GLenum texture, GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP4UIPROC) (GLenum texture, GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDP4UIVPROC) (GLenum texture, GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLNORMALP3UIPROC) (GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLNORMALP3UIVPROC) (GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLORP3UIPROC) (GLenum type, GLuint color);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLORP3UIVPROC) (GLenum type, const GLuint* color);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP1UIPROC) (GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP1UIVPROC) (GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP2UIPROC) (GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP2UIVPROC) (GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP3UIPROC) (GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP3UIVPROC) (GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP4UIPROC) (GLenum type, GLuint coords);
typedef void (GLAPIENTRY * PFNGLTEXCOORDP4UIVPROC) (GLenum type, const GLuint* coords);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP1UIPROC) (GLuint index, GLenum type, GLboolean normalized, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP1UIVPROC) (GLuint index, GLenum type, GLboolean normalized, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP2UIPROC) (GLuint index, GLenum type, GLboolean normalized, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP2UIVPROC) (GLuint index, GLenum type, GLboolean normalized, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP3UIPROC) (GLuint index, GLenum type, GLboolean normalized, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP3UIVPROC) (GLuint index, GLenum type, GLboolean normalized, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP4UIPROC) (GLuint index, GLenum type, GLboolean normalized, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBP4UIVPROC) (GLuint index, GLenum type, GLboolean normalized, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLVERTEXP2UIPROC) (GLenum type, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXP2UIVPROC) (GLenum type, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLVERTEXP3UIPROC) (GLenum type, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXP3UIVPROC) (GLenum type, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLVERTEXP4UIPROC) (GLenum type, GLuint value);
typedef void (GLAPIENTRY * PFNGLVERTEXP4UIVPROC) (GLenum type, const GLuint* value);

#define glColorP3ui GLEW_GET_FUN(__glewColorP3ui)
#define glColorP3uiv GLEW_GET_FUN(__glewColorP3uiv)
#define glColorP4ui GLEW_GET_FUN(__glewColorP4ui)
#define glColorP4uiv GLEW_GET_FUN(__glewColorP4uiv)
#define glMultiTexCoordP1ui GLEW_GET_FUN(__glewMultiTexCoordP1ui)
#define glMultiTexCoordP1uiv GLEW_GET_FUN(__glewMultiTexCoordP1uiv)
#define glMultiTexCoordP2ui GLEW_GET_FUN(__glewMultiTexCoordP2ui)
#define glMultiTexCoordP2uiv GLEW_GET_FUN(__glewMultiTexCoordP2uiv)
#define glMultiTexCoordP3ui GLEW_GET_FUN(__glewMultiTexCoordP3ui)
#define glMultiTexCoordP3uiv GLEW_GET_FUN(__glewMultiTexCoordP3uiv)
#define glMultiTexCoordP4ui GLEW_GET_FUN(__glewMultiTexCoordP4ui)
#define glMultiTexCoordP4uiv GLEW_GET_FUN(__glewMultiTexCoordP4uiv)
#define glNormalP3ui GLEW_GET_FUN(__glewNormalP3ui)
#define glNormalP3uiv GLEW_GET_FUN(__glewNormalP3uiv)
#define glSecondaryColorP3ui GLEW_GET_FUN(__glewSecondaryColorP3ui)
#define glSecondaryColorP3uiv GLEW_GET_FUN(__glewSecondaryColorP3uiv)
#define glTexCoordP1ui GLEW_GET_FUN(__glewTexCoordP1ui)
#define glTexCoordP1uiv GLEW_GET_FUN(__glewTexCoordP1uiv)
#define glTexCoordP2ui GLEW_GET_FUN(__glewTexCoordP2ui)
#define glTexCoordP2uiv GLEW_GET_FUN(__glewTexCoordP2uiv)
#define glTexCoordP3ui GLEW_GET_FUN(__glewTexCoordP3ui)
#define glTexCoordP3uiv GLEW_GET_FUN(__glewTexCoordP3uiv)
#define glTexCoordP4ui GLEW_GET_FUN(__glewTexCoordP4ui)
#define glTexCoordP4uiv GLEW_GET_FUN(__glewTexCoordP4uiv)
#define glVertexAttribP1ui GLEW_GET_FUN(__glewVertexAttribP1ui)
#define glVertexAttribP1uiv GLEW_GET_FUN(__glewVertexAttribP1uiv)
#define glVertexAttribP2ui GLEW_GET_FUN(__glewVertexAttribP2ui)
#define glVertexAttribP2uiv GLEW_GET_FUN(__glewVertexAttribP2uiv)
#define glVertexAttribP3ui GLEW_GET_FUN(__glewVertexAttribP3ui)
#define glVertexAttribP3uiv GLEW_GET_FUN(__glewVertexAttribP3uiv)
#define glVertexAttribP4ui GLEW_GET_FUN(__glewVertexAttribP4ui)
#define glVertexAttribP4uiv GLEW_GET_FUN(__glewVertexAttribP4uiv)
#define glVertexP2ui GLEW_GET_FUN(__glewVertexP2ui)
#define glVertexP2uiv GLEW_GET_FUN(__glewVertexP2uiv)
#define glVertexP3ui GLEW_GET_FUN(__glewVertexP3ui)
#define glVertexP3uiv GLEW_GET_FUN(__glewVertexP3uiv)
#define glVertexP4ui GLEW_GET_FUN(__glewVertexP4ui)
#define glVertexP4uiv GLEW_GET_FUN(__glewVertexP4uiv)

#define GLEW_ARB_vertex_type_2_10_10_10_rev GLEW_GET_VAR(__GLEW_ARB_vertex_type_2_10_10_10_rev)

#endif /* GL_ARB_vertex_type_2_10_10_10_rev */

/* ------------------------- GL_ARB_viewport_array ------------------------- */

#ifndef GL_ARB_viewport_array
#define GL_ARB_viewport_array 1

#define GL_DEPTH_RANGE 0x0B70
#define GL_VIEWPORT 0x0BA2
#define GL_SCISSOR_BOX 0x0C10
#define GL_SCISSOR_TEST 0x0C11
#define GL_MAX_VIEWPORTS 0x825B
#define GL_VIEWPORT_SUBPIXEL_BITS 0x825C
#define GL_VIEWPORT_BOUNDS_RANGE 0x825D
#define GL_LAYER_PROVOKING_VERTEX 0x825E
#define GL_VIEWPORT_INDEX_PROVOKING_VERTEX 0x825F
#define GL_UNDEFINED_VERTEX 0x8260
#define GL_FIRST_VERTEX_CONVENTION 0x8E4D
#define GL_LAST_VERTEX_CONVENTION 0x8E4E
#define GL_PROVOKING_VERTEX 0x8E4F

typedef void (GLAPIENTRY * PFNGLDEPTHRANGEARRAYVPROC) (GLuint first, GLsizei count, const GLclampd * v);
typedef void (GLAPIENTRY * PFNGLDEPTHRANGEINDEXEDPROC) (GLuint index, GLclampd n, GLclampd f);
typedef void (GLAPIENTRY * PFNGLGETDOUBLEI_VPROC) (GLenum target, GLuint index, GLdouble* data);
typedef void (GLAPIENTRY * PFNGLGETFLOATI_VPROC) (GLenum target, GLuint index, GLfloat* data);
typedef void (GLAPIENTRY * PFNGLSCISSORARRAYVPROC) (GLuint first, GLsizei count, const GLint * v);
typedef void (GLAPIENTRY * PFNGLSCISSORINDEXEDPROC) (GLuint index, GLint left, GLint bottom, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLSCISSORINDEXEDVPROC) (GLuint index, const GLint * v);
typedef void (GLAPIENTRY * PFNGLVIEWPORTARRAYVPROC) (GLuint first, GLsizei count, const GLfloat * v);
typedef void (GLAPIENTRY * PFNGLVIEWPORTINDEXEDFPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat w, GLfloat h);
typedef void (GLAPIENTRY * PFNGLVIEWPORTINDEXEDFVPROC) (GLuint index, const GLfloat * v);

#define glDepthRangeArrayv GLEW_GET_FUN(__glewDepthRangeArrayv)
#define glDepthRangeIndexed GLEW_GET_FUN(__glewDepthRangeIndexed)
#define glGetDoublei_v GLEW_GET_FUN(__glewGetDoublei_v)
#define glGetFloati_v GLEW_GET_FUN(__glewGetFloati_v)
#define glScissorArrayv GLEW_GET_FUN(__glewScissorArrayv)
#define glScissorIndexed GLEW_GET_FUN(__glewScissorIndexed)
#define glScissorIndexedv GLEW_GET_FUN(__glewScissorIndexedv)
#define glViewportArrayv GLEW_GET_FUN(__glewViewportArrayv)
#define glViewportIndexedf GLEW_GET_FUN(__glewViewportIndexedf)
#define glViewportIndexedfv GLEW_GET_FUN(__glewViewportIndexedfv)

#define GLEW_ARB_viewport_array GLEW_GET_VAR(__GLEW_ARB_viewport_array)

#endif /* GL_ARB_viewport_array */

/* --------------------------- GL_ARB_window_pos --------------------------- */

#ifndef GL_ARB_window_pos
#define GL_ARB_window_pos 1

typedef void (GLAPIENTRY * PFNGLWINDOWPOS2DARBPROC) (GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2DVARBPROC) (const GLdouble* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2FARBPROC) (GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2FVARBPROC) (const GLfloat* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2IARBPROC) (GLint x, GLint y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2IVARBPROC) (const GLint* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2SARBPROC) (GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2SVARBPROC) (const GLshort* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3DARBPROC) (GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3DVARBPROC) (const GLdouble* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3FARBPROC) (GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3FVARBPROC) (const GLfloat* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3IARBPROC) (GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3IVARBPROC) (const GLint* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3SARBPROC) (GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3SVARBPROC) (const GLshort* p);

#define glWindowPos2dARB GLEW_GET_FUN(__glewWindowPos2dARB)
#define glWindowPos2dvARB GLEW_GET_FUN(__glewWindowPos2dvARB)
#define glWindowPos2fARB GLEW_GET_FUN(__glewWindowPos2fARB)
#define glWindowPos2fvARB GLEW_GET_FUN(__glewWindowPos2fvARB)
#define glWindowPos2iARB GLEW_GET_FUN(__glewWindowPos2iARB)
#define glWindowPos2ivARB GLEW_GET_FUN(__glewWindowPos2ivARB)
#define glWindowPos2sARB GLEW_GET_FUN(__glewWindowPos2sARB)
#define glWindowPos2svARB GLEW_GET_FUN(__glewWindowPos2svARB)
#define glWindowPos3dARB GLEW_GET_FUN(__glewWindowPos3dARB)
#define glWindowPos3dvARB GLEW_GET_FUN(__glewWindowPos3dvARB)
#define glWindowPos3fARB GLEW_GET_FUN(__glewWindowPos3fARB)
#define glWindowPos3fvARB GLEW_GET_FUN(__glewWindowPos3fvARB)
#define glWindowPos3iARB GLEW_GET_FUN(__glewWindowPos3iARB)
#define glWindowPos3ivARB GLEW_GET_FUN(__glewWindowPos3ivARB)
#define glWindowPos3sARB GLEW_GET_FUN(__glewWindowPos3sARB)
#define glWindowPos3svARB GLEW_GET_FUN(__glewWindowPos3svARB)

#define GLEW_ARB_window_pos GLEW_GET_VAR(__GLEW_ARB_window_pos)

#endif /* GL_ARB_window_pos */

/* ------------------------- GL_ATIX_point_sprites ------------------------- */

#ifndef GL_ATIX_point_sprites
#define GL_ATIX_point_sprites 1

#define GL_TEXTURE_POINT_MODE_ATIX 0x60B0
#define GL_TEXTURE_POINT_ONE_COORD_ATIX 0x60B1
#define GL_TEXTURE_POINT_SPRITE_ATIX 0x60B2
#define GL_POINT_SPRITE_CULL_MODE_ATIX 0x60B3
#define GL_POINT_SPRITE_CULL_CENTER_ATIX 0x60B4
#define GL_POINT_SPRITE_CULL_CLIP_ATIX 0x60B5

#define GLEW_ATIX_point_sprites GLEW_GET_VAR(__GLEW_ATIX_point_sprites)

#endif /* GL_ATIX_point_sprites */

/* ---------------------- GL_ATIX_texture_env_combine3 --------------------- */

#ifndef GL_ATIX_texture_env_combine3
#define GL_ATIX_texture_env_combine3 1

#define GL_MODULATE_ADD_ATIX 0x8744
#define GL_MODULATE_SIGNED_ADD_ATIX 0x8745
#define GL_MODULATE_SUBTRACT_ATIX 0x8746

#define GLEW_ATIX_texture_env_combine3 GLEW_GET_VAR(__GLEW_ATIX_texture_env_combine3)

#endif /* GL_ATIX_texture_env_combine3 */

/* ----------------------- GL_ATIX_texture_env_route ----------------------- */

#ifndef GL_ATIX_texture_env_route
#define GL_ATIX_texture_env_route 1

#define GL_SECONDARY_COLOR_ATIX 0x8747
#define GL_TEXTURE_OUTPUT_RGB_ATIX 0x8748
#define GL_TEXTURE_OUTPUT_ALPHA_ATIX 0x8749

#define GLEW_ATIX_texture_env_route GLEW_GET_VAR(__GLEW_ATIX_texture_env_route)

#endif /* GL_ATIX_texture_env_route */

/* ---------------- GL_ATIX_vertex_shader_output_point_size ---------------- */

#ifndef GL_ATIX_vertex_shader_output_point_size
#define GL_ATIX_vertex_shader_output_point_size 1

#define GL_OUTPUT_POINT_SIZE_ATIX 0x610E

#define GLEW_ATIX_vertex_shader_output_point_size GLEW_GET_VAR(__GLEW_ATIX_vertex_shader_output_point_size)

#endif /* GL_ATIX_vertex_shader_output_point_size */

/* -------------------------- GL_ATI_draw_buffers -------------------------- */

#ifndef GL_ATI_draw_buffers
#define GL_ATI_draw_buffers 1

#define GL_MAX_DRAW_BUFFERS_ATI 0x8824
#define GL_DRAW_BUFFER0_ATI 0x8825
#define GL_DRAW_BUFFER1_ATI 0x8826
#define GL_DRAW_BUFFER2_ATI 0x8827
#define GL_DRAW_BUFFER3_ATI 0x8828
#define GL_DRAW_BUFFER4_ATI 0x8829
#define GL_DRAW_BUFFER5_ATI 0x882A
#define GL_DRAW_BUFFER6_ATI 0x882B
#define GL_DRAW_BUFFER7_ATI 0x882C
#define GL_DRAW_BUFFER8_ATI 0x882D
#define GL_DRAW_BUFFER9_ATI 0x882E
#define GL_DRAW_BUFFER10_ATI 0x882F
#define GL_DRAW_BUFFER11_ATI 0x8830
#define GL_DRAW_BUFFER12_ATI 0x8831
#define GL_DRAW_BUFFER13_ATI 0x8832
#define GL_DRAW_BUFFER14_ATI 0x8833
#define GL_DRAW_BUFFER15_ATI 0x8834

typedef void (GLAPIENTRY * PFNGLDRAWBUFFERSATIPROC) (GLsizei n, const GLenum* bufs);

#define glDrawBuffersATI GLEW_GET_FUN(__glewDrawBuffersATI)

#define GLEW_ATI_draw_buffers GLEW_GET_VAR(__GLEW_ATI_draw_buffers)

#endif /* GL_ATI_draw_buffers */

/* -------------------------- GL_ATI_element_array ------------------------- */

#ifndef GL_ATI_element_array
#define GL_ATI_element_array 1

#define GL_ELEMENT_ARRAY_ATI 0x8768
#define GL_ELEMENT_ARRAY_TYPE_ATI 0x8769
#define GL_ELEMENT_ARRAY_POINTER_ATI 0x876A

typedef void (GLAPIENTRY * PFNGLDRAWELEMENTARRAYATIPROC) (GLenum mode, GLsizei count);
typedef void (GLAPIENTRY * PFNGLDRAWRANGEELEMENTARRAYATIPROC) (GLenum mode, GLuint start, GLuint end, GLsizei count);
typedef void (GLAPIENTRY * PFNGLELEMENTPOINTERATIPROC) (GLenum type, const void* pointer);

#define glDrawElementArrayATI GLEW_GET_FUN(__glewDrawElementArrayATI)
#define glDrawRangeElementArrayATI GLEW_GET_FUN(__glewDrawRangeElementArrayATI)
#define glElementPointerATI GLEW_GET_FUN(__glewElementPointerATI)

#define GLEW_ATI_element_array GLEW_GET_VAR(__GLEW_ATI_element_array)

#endif /* GL_ATI_element_array */

/* ------------------------- GL_ATI_envmap_bumpmap ------------------------- */

#ifndef GL_ATI_envmap_bumpmap
#define GL_ATI_envmap_bumpmap 1

#define GL_BUMP_ROT_MATRIX_ATI 0x8775
#define GL_BUMP_ROT_MATRIX_SIZE_ATI 0x8776
#define GL_BUMP_NUM_TEX_UNITS_ATI 0x8777
#define GL_BUMP_TEX_UNITS_ATI 0x8778
#define GL_DUDV_ATI 0x8779
#define GL_DU8DV8_ATI 0x877A
#define GL_BUMP_ENVMAP_ATI 0x877B
#define GL_BUMP_TARGET_ATI 0x877C

typedef void (GLAPIENTRY * PFNGLGETTEXBUMPPARAMETERFVATIPROC) (GLenum pname, GLfloat *param);
typedef void (GLAPIENTRY * PFNGLGETTEXBUMPPARAMETERIVATIPROC) (GLenum pname, GLint *param);
typedef void (GLAPIENTRY * PFNGLTEXBUMPPARAMETERFVATIPROC) (GLenum pname, GLfloat *param);
typedef void (GLAPIENTRY * PFNGLTEXBUMPPARAMETERIVATIPROC) (GLenum pname, GLint *param);

#define glGetTexBumpParameterfvATI GLEW_GET_FUN(__glewGetTexBumpParameterfvATI)
#define glGetTexBumpParameterivATI GLEW_GET_FUN(__glewGetTexBumpParameterivATI)
#define glTexBumpParameterfvATI GLEW_GET_FUN(__glewTexBumpParameterfvATI)
#define glTexBumpParameterivATI GLEW_GET_FUN(__glewTexBumpParameterivATI)

#define GLEW_ATI_envmap_bumpmap GLEW_GET_VAR(__GLEW_ATI_envmap_bumpmap)

#endif /* GL_ATI_envmap_bumpmap */

/* ------------------------- GL_ATI_fragment_shader ------------------------ */

#ifndef GL_ATI_fragment_shader
#define GL_ATI_fragment_shader 1

#define GL_RED_BIT_ATI 0x00000001
#define GL_2X_BIT_ATI 0x00000001
#define GL_4X_BIT_ATI 0x00000002
#define GL_GREEN_BIT_ATI 0x00000002
#define GL_COMP_BIT_ATI 0x00000002
#define GL_BLUE_BIT_ATI 0x00000004
#define GL_8X_BIT_ATI 0x00000004
#define GL_NEGATE_BIT_ATI 0x00000004
#define GL_BIAS_BIT_ATI 0x00000008
#define GL_HALF_BIT_ATI 0x00000008
#define GL_QUARTER_BIT_ATI 0x00000010
#define GL_EIGHTH_BIT_ATI 0x00000020
#define GL_SATURATE_BIT_ATI 0x00000040
#define GL_FRAGMENT_SHADER_ATI 0x8920
#define GL_REG_0_ATI 0x8921
#define GL_REG_1_ATI 0x8922
#define GL_REG_2_ATI 0x8923
#define GL_REG_3_ATI 0x8924
#define GL_REG_4_ATI 0x8925
#define GL_REG_5_ATI 0x8926
#define GL_CON_0_ATI 0x8941
#define GL_CON_1_ATI 0x8942
#define GL_CON_2_ATI 0x8943
#define GL_CON_3_ATI 0x8944
#define GL_CON_4_ATI 0x8945
#define GL_CON_5_ATI 0x8946
#define GL_CON_6_ATI 0x8947
#define GL_CON_7_ATI 0x8948
#define GL_MOV_ATI 0x8961
#define GL_ADD_ATI 0x8963
#define GL_MUL_ATI 0x8964
#define GL_SUB_ATI 0x8965
#define GL_DOT3_ATI 0x8966
#define GL_DOT4_ATI 0x8967
#define GL_MAD_ATI 0x8968
#define GL_LERP_ATI 0x8969
#define GL_CND_ATI 0x896A
#define GL_CND0_ATI 0x896B
#define GL_DOT2_ADD_ATI 0x896C
#define GL_SECONDARY_INTERPOLATOR_ATI 0x896D
#define GL_NUM_FRAGMENT_REGISTERS_ATI 0x896E
#define GL_NUM_FRAGMENT_CONSTANTS_ATI 0x896F
#define GL_NUM_PASSES_ATI 0x8970
#define GL_NUM_INSTRUCTIONS_PER_PASS_ATI 0x8971
#define GL_NUM_INSTRUCTIONS_TOTAL_ATI 0x8972
#define GL_NUM_INPUT_INTERPOLATOR_COMPONENTS_ATI 0x8973
#define GL_NUM_LOOPBACK_COMPONENTS_ATI 0x8974
#define GL_COLOR_ALPHA_PAIRING_ATI 0x8975
#define GL_SWIZZLE_STR_ATI 0x8976
#define GL_SWIZZLE_STQ_ATI 0x8977
#define GL_SWIZZLE_STR_DR_ATI 0x8978
#define GL_SWIZZLE_STQ_DQ_ATI 0x8979
#define GL_SWIZZLE_STRQ_ATI 0x897A
#define GL_SWIZZLE_STRQ_DQ_ATI 0x897B

typedef void (GLAPIENTRY * PFNGLALPHAFRAGMENTOP1ATIPROC) (GLenum op, GLuint dst, GLuint dstMod, GLuint arg1, GLuint arg1Rep, GLuint arg1Mod);
typedef void (GLAPIENTRY * PFNGLALPHAFRAGMENTOP2ATIPROC) (GLenum op, GLuint dst, GLuint dstMod, GLuint arg1, GLuint arg1Rep, GLuint arg1Mod, GLuint arg2, GLuint arg2Rep, GLuint arg2Mod);
typedef void (GLAPIENTRY * PFNGLALPHAFRAGMENTOP3ATIPROC) (GLenum op, GLuint dst, GLuint dstMod, GLuint arg1, GLuint arg1Rep, GLuint arg1Mod, GLuint arg2, GLuint arg2Rep, GLuint arg2Mod, GLuint arg3, GLuint arg3Rep, GLuint arg3Mod);
typedef void (GLAPIENTRY * PFNGLBEGINFRAGMENTSHADERATIPROC) (void);
typedef void (GLAPIENTRY * PFNGLBINDFRAGMENTSHADERATIPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLCOLORFRAGMENTOP1ATIPROC) (GLenum op, GLuint dst, GLuint dstMask, GLuint dstMod, GLuint arg1, GLuint arg1Rep, GLuint arg1Mod);
typedef void (GLAPIENTRY * PFNGLCOLORFRAGMENTOP2ATIPROC) (GLenum op, GLuint dst, GLuint dstMask, GLuint dstMod, GLuint arg1, GLuint arg1Rep, GLuint arg1Mod, GLuint arg2, GLuint arg2Rep, GLuint arg2Mod);
typedef void (GLAPIENTRY * PFNGLCOLORFRAGMENTOP3ATIPROC) (GLenum op, GLuint dst, GLuint dstMask, GLuint dstMod, GLuint arg1, GLuint arg1Rep, GLuint arg1Mod, GLuint arg2, GLuint arg2Rep, GLuint arg2Mod, GLuint arg3, GLuint arg3Rep, GLuint arg3Mod);
typedef void (GLAPIENTRY * PFNGLDELETEFRAGMENTSHADERATIPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLENDFRAGMENTSHADERATIPROC) (void);
typedef GLuint (GLAPIENTRY * PFNGLGENFRAGMENTSHADERSATIPROC) (GLuint range);
typedef void (GLAPIENTRY * PFNGLPASSTEXCOORDATIPROC) (GLuint dst, GLuint coord, GLenum swizzle);
typedef void (GLAPIENTRY * PFNGLSAMPLEMAPATIPROC) (GLuint dst, GLuint interp, GLenum swizzle);
typedef void (GLAPIENTRY * PFNGLSETFRAGMENTSHADERCONSTANTATIPROC) (GLuint dst, const GLfloat* value);

#define glAlphaFragmentOp1ATI GLEW_GET_FUN(__glewAlphaFragmentOp1ATI)
#define glAlphaFragmentOp2ATI GLEW_GET_FUN(__glewAlphaFragmentOp2ATI)
#define glAlphaFragmentOp3ATI GLEW_GET_FUN(__glewAlphaFragmentOp3ATI)
#define glBeginFragmentShaderATI GLEW_GET_FUN(__glewBeginFragmentShaderATI)
#define glBindFragmentShaderATI GLEW_GET_FUN(__glewBindFragmentShaderATI)
#define glColorFragmentOp1ATI GLEW_GET_FUN(__glewColorFragmentOp1ATI)
#define glColorFragmentOp2ATI GLEW_GET_FUN(__glewColorFragmentOp2ATI)
#define glColorFragmentOp3ATI GLEW_GET_FUN(__glewColorFragmentOp3ATI)
#define glDeleteFragmentShaderATI GLEW_GET_FUN(__glewDeleteFragmentShaderATI)
#define glEndFragmentShaderATI GLEW_GET_FUN(__glewEndFragmentShaderATI)
#define glGenFragmentShadersATI GLEW_GET_FUN(__glewGenFragmentShadersATI)
#define glPassTexCoordATI GLEW_GET_FUN(__glewPassTexCoordATI)
#define glSampleMapATI GLEW_GET_FUN(__glewSampleMapATI)
#define glSetFragmentShaderConstantATI GLEW_GET_FUN(__glewSetFragmentShaderConstantATI)

#define GLEW_ATI_fragment_shader GLEW_GET_VAR(__GLEW_ATI_fragment_shader)

#endif /* GL_ATI_fragment_shader */

/* ------------------------ GL_ATI_map_object_buffer ----------------------- */

#ifndef GL_ATI_map_object_buffer
#define GL_ATI_map_object_buffer 1

typedef void* (GLAPIENTRY * PFNGLMAPOBJECTBUFFERATIPROC) (GLuint buffer);
typedef void (GLAPIENTRY * PFNGLUNMAPOBJECTBUFFERATIPROC) (GLuint buffer);

#define glMapObjectBufferATI GLEW_GET_FUN(__glewMapObjectBufferATI)
#define glUnmapObjectBufferATI GLEW_GET_FUN(__glewUnmapObjectBufferATI)

#define GLEW_ATI_map_object_buffer GLEW_GET_VAR(__GLEW_ATI_map_object_buffer)

#endif /* GL_ATI_map_object_buffer */

/* ----------------------------- GL_ATI_meminfo ---------------------------- */

#ifndef GL_ATI_meminfo
#define GL_ATI_meminfo 1

#define GL_VBO_FREE_MEMORY_ATI 0x87FB
#define GL_TEXTURE_FREE_MEMORY_ATI 0x87FC
#define GL_RENDERBUFFER_FREE_MEMORY_ATI 0x87FD

#define GLEW_ATI_meminfo GLEW_GET_VAR(__GLEW_ATI_meminfo)

#endif /* GL_ATI_meminfo */

/* -------------------------- GL_ATI_pn_triangles -------------------------- */

#ifndef GL_ATI_pn_triangles
#define GL_ATI_pn_triangles 1

#define GL_PN_TRIANGLES_ATI 0x87F0
#define GL_MAX_PN_TRIANGLES_TESSELATION_LEVEL_ATI 0x87F1
#define GL_PN_TRIANGLES_POINT_MODE_ATI 0x87F2
#define GL_PN_TRIANGLES_NORMAL_MODE_ATI 0x87F3
#define GL_PN_TRIANGLES_TESSELATION_LEVEL_ATI 0x87F4
#define GL_PN_TRIANGLES_POINT_MODE_LINEAR_ATI 0x87F5
#define GL_PN_TRIANGLES_POINT_MODE_CUBIC_ATI 0x87F6
#define GL_PN_TRIANGLES_NORMAL_MODE_LINEAR_ATI 0x87F7
#define GL_PN_TRIANGLES_NORMAL_MODE_QUADRATIC_ATI 0x87F8

typedef void (GLAPIENTRY * PFNGLPNTRIANGLESFATIPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLPNTRIANGLESIATIPROC) (GLenum pname, GLint param);

#define glPNTrianglesfATI GLEW_GET_FUN(__glewPNTrianglesfATI)
#define glPNTrianglesiATI GLEW_GET_FUN(__glewPNTrianglesiATI)

#define GLEW_ATI_pn_triangles GLEW_GET_VAR(__GLEW_ATI_pn_triangles)

#endif /* GL_ATI_pn_triangles */

/* ------------------------ GL_ATI_separate_stencil ------------------------ */

#ifndef GL_ATI_separate_stencil
#define GL_ATI_separate_stencil 1

#define GL_STENCIL_BACK_FUNC_ATI 0x8800
#define GL_STENCIL_BACK_FAIL_ATI 0x8801
#define GL_STENCIL_BACK_PASS_DEPTH_FAIL_ATI 0x8802
#define GL_STENCIL_BACK_PASS_DEPTH_PASS_ATI 0x8803

typedef void (GLAPIENTRY * PFNGLSTENCILFUNCSEPARATEATIPROC) (GLenum frontfunc, GLenum backfunc, GLint ref, GLuint mask);
typedef void (GLAPIENTRY * PFNGLSTENCILOPSEPARATEATIPROC) (GLenum face, GLenum sfail, GLenum dpfail, GLenum dppass);

#define glStencilFuncSeparateATI GLEW_GET_FUN(__glewStencilFuncSeparateATI)
#define glStencilOpSeparateATI GLEW_GET_FUN(__glewStencilOpSeparateATI)

#define GLEW_ATI_separate_stencil GLEW_GET_VAR(__GLEW_ATI_separate_stencil)

#endif /* GL_ATI_separate_stencil */

/* ----------------------- GL_ATI_shader_texture_lod ----------------------- */

#ifndef GL_ATI_shader_texture_lod
#define GL_ATI_shader_texture_lod 1

#define GLEW_ATI_shader_texture_lod GLEW_GET_VAR(__GLEW_ATI_shader_texture_lod)

#endif /* GL_ATI_shader_texture_lod */

/* ---------------------- GL_ATI_text_fragment_shader ---------------------- */

#ifndef GL_ATI_text_fragment_shader
#define GL_ATI_text_fragment_shader 1

#define GL_TEXT_FRAGMENT_SHADER_ATI 0x8200

#define GLEW_ATI_text_fragment_shader GLEW_GET_VAR(__GLEW_ATI_text_fragment_shader)

#endif /* GL_ATI_text_fragment_shader */

/* --------------------- GL_ATI_texture_compression_3dc -------------------- */

#ifndef GL_ATI_texture_compression_3dc
#define GL_ATI_texture_compression_3dc 1

#define GL_COMPRESSED_LUMINANCE_ALPHA_3DC_ATI 0x8837

#define GLEW_ATI_texture_compression_3dc GLEW_GET_VAR(__GLEW_ATI_texture_compression_3dc)

#endif /* GL_ATI_texture_compression_3dc */

/* ---------------------- GL_ATI_texture_env_combine3 ---------------------- */

#ifndef GL_ATI_texture_env_combine3
#define GL_ATI_texture_env_combine3 1

#define GL_MODULATE_ADD_ATI 0x8744
#define GL_MODULATE_SIGNED_ADD_ATI 0x8745
#define GL_MODULATE_SUBTRACT_ATI 0x8746

#define GLEW_ATI_texture_env_combine3 GLEW_GET_VAR(__GLEW_ATI_texture_env_combine3)

#endif /* GL_ATI_texture_env_combine3 */

/* -------------------------- GL_ATI_texture_float ------------------------- */

#ifndef GL_ATI_texture_float
#define GL_ATI_texture_float 1

#define GL_RGBA_FLOAT32_ATI 0x8814
#define GL_RGB_FLOAT32_ATI 0x8815
#define GL_ALPHA_FLOAT32_ATI 0x8816
#define GL_INTENSITY_FLOAT32_ATI 0x8817
#define GL_LUMINANCE_FLOAT32_ATI 0x8818
#define GL_LUMINANCE_ALPHA_FLOAT32_ATI 0x8819
#define GL_RGBA_FLOAT16_ATI 0x881A
#define GL_RGB_FLOAT16_ATI 0x881B
#define GL_ALPHA_FLOAT16_ATI 0x881C
#define GL_INTENSITY_FLOAT16_ATI 0x881D
#define GL_LUMINANCE_FLOAT16_ATI 0x881E
#define GL_LUMINANCE_ALPHA_FLOAT16_ATI 0x881F

#define GLEW_ATI_texture_float GLEW_GET_VAR(__GLEW_ATI_texture_float)

#endif /* GL_ATI_texture_float */

/* ----------------------- GL_ATI_texture_mirror_once ---------------------- */

#ifndef GL_ATI_texture_mirror_once
#define GL_ATI_texture_mirror_once 1

#define GL_MIRROR_CLAMP_ATI 0x8742
#define GL_MIRROR_CLAMP_TO_EDGE_ATI 0x8743

#define GLEW_ATI_texture_mirror_once GLEW_GET_VAR(__GLEW_ATI_texture_mirror_once)

#endif /* GL_ATI_texture_mirror_once */

/* ----------------------- GL_ATI_vertex_array_object ---------------------- */

#ifndef GL_ATI_vertex_array_object
#define GL_ATI_vertex_array_object 1

#define GL_STATIC_ATI 0x8760
#define GL_DYNAMIC_ATI 0x8761
#define GL_PRESERVE_ATI 0x8762
#define GL_DISCARD_ATI 0x8763
#define GL_OBJECT_BUFFER_SIZE_ATI 0x8764
#define GL_OBJECT_BUFFER_USAGE_ATI 0x8765
#define GL_ARRAY_OBJECT_BUFFER_ATI 0x8766
#define GL_ARRAY_OBJECT_OFFSET_ATI 0x8767

typedef void (GLAPIENTRY * PFNGLARRAYOBJECTATIPROC) (GLenum array, GLint size, GLenum type, GLsizei stride, GLuint buffer, GLuint offset);
typedef void (GLAPIENTRY * PFNGLFREEOBJECTBUFFERATIPROC) (GLuint buffer);
typedef void (GLAPIENTRY * PFNGLGETARRAYOBJECTFVATIPROC) (GLenum array, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETARRAYOBJECTIVATIPROC) (GLenum array, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETOBJECTBUFFERFVATIPROC) (GLuint buffer, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETOBJECTBUFFERIVATIPROC) (GLuint buffer, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVARIANTARRAYOBJECTFVATIPROC) (GLuint id, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETVARIANTARRAYOBJECTIVATIPROC) (GLuint id, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISOBJECTBUFFERATIPROC) (GLuint buffer);
typedef GLuint (GLAPIENTRY * PFNGLNEWOBJECTBUFFERATIPROC) (GLsizei size, const void* pointer, GLenum usage);
typedef void (GLAPIENTRY * PFNGLUPDATEOBJECTBUFFERATIPROC) (GLuint buffer, GLuint offset, GLsizei size, const void* pointer, GLenum preserve);
typedef void (GLAPIENTRY * PFNGLVARIANTARRAYOBJECTATIPROC) (GLuint id, GLenum type, GLsizei stride, GLuint buffer, GLuint offset);

#define glArrayObjectATI GLEW_GET_FUN(__glewArrayObjectATI)
#define glFreeObjectBufferATI GLEW_GET_FUN(__glewFreeObjectBufferATI)
#define glGetArrayObjectfvATI GLEW_GET_FUN(__glewGetArrayObjectfvATI)
#define glGetArrayObjectivATI GLEW_GET_FUN(__glewGetArrayObjectivATI)
#define glGetObjectBufferfvATI GLEW_GET_FUN(__glewGetObjectBufferfvATI)
#define glGetObjectBufferivATI GLEW_GET_FUN(__glewGetObjectBufferivATI)
#define glGetVariantArrayObjectfvATI GLEW_GET_FUN(__glewGetVariantArrayObjectfvATI)
#define glGetVariantArrayObjectivATI GLEW_GET_FUN(__glewGetVariantArrayObjectivATI)
#define glIsObjectBufferATI GLEW_GET_FUN(__glewIsObjectBufferATI)
#define glNewObjectBufferATI GLEW_GET_FUN(__glewNewObjectBufferATI)
#define glUpdateObjectBufferATI GLEW_GET_FUN(__glewUpdateObjectBufferATI)
#define glVariantArrayObjectATI GLEW_GET_FUN(__glewVariantArrayObjectATI)

#define GLEW_ATI_vertex_array_object GLEW_GET_VAR(__GLEW_ATI_vertex_array_object)

#endif /* GL_ATI_vertex_array_object */

/* ------------------- GL_ATI_vertex_attrib_array_object ------------------- */

#ifndef GL_ATI_vertex_attrib_array_object
#define GL_ATI_vertex_attrib_array_object 1

typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBARRAYOBJECTFVATIPROC) (GLuint index, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBARRAYOBJECTIVATIPROC) (GLuint index, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBARRAYOBJECTATIPROC) (GLuint index, GLint size, GLenum type, GLboolean normalized, GLsizei stride, GLuint buffer, GLuint offset);

#define glGetVertexAttribArrayObjectfvATI GLEW_GET_FUN(__glewGetVertexAttribArrayObjectfvATI)
#define glGetVertexAttribArrayObjectivATI GLEW_GET_FUN(__glewGetVertexAttribArrayObjectivATI)
#define glVertexAttribArrayObjectATI GLEW_GET_FUN(__glewVertexAttribArrayObjectATI)

#define GLEW_ATI_vertex_attrib_array_object GLEW_GET_VAR(__GLEW_ATI_vertex_attrib_array_object)

#endif /* GL_ATI_vertex_attrib_array_object */

/* ------------------------- GL_ATI_vertex_streams ------------------------- */

#ifndef GL_ATI_vertex_streams
#define GL_ATI_vertex_streams 1

#define GL_MAX_VERTEX_STREAMS_ATI 0x876B
#define GL_VERTEX_SOURCE_ATI 0x876C
#define GL_VERTEX_STREAM0_ATI 0x876D
#define GL_VERTEX_STREAM1_ATI 0x876E
#define GL_VERTEX_STREAM2_ATI 0x876F
#define GL_VERTEX_STREAM3_ATI 0x8770
#define GL_VERTEX_STREAM4_ATI 0x8771
#define GL_VERTEX_STREAM5_ATI 0x8772
#define GL_VERTEX_STREAM6_ATI 0x8773
#define GL_VERTEX_STREAM7_ATI 0x8774

typedef void (GLAPIENTRY * PFNGLCLIENTACTIVEVERTEXSTREAMATIPROC) (GLenum stream);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3BATIPROC) (GLenum stream, GLbyte x, GLbyte y, GLbyte z);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3BVATIPROC) (GLenum stream, const GLbyte *v);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3DATIPROC) (GLenum stream, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3DVATIPROC) (GLenum stream, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3FATIPROC) (GLenum stream, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3FVATIPROC) (GLenum stream, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3IATIPROC) (GLenum stream, GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3IVATIPROC) (GLenum stream, const GLint *v);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3SATIPROC) (GLenum stream, GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLNORMALSTREAM3SVATIPROC) (GLenum stream, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLVERTEXBLENDENVFATIPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLVERTEXBLENDENVIATIPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2DATIPROC) (GLenum stream, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2DVATIPROC) (GLenum stream, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2FATIPROC) (GLenum stream, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2FVATIPROC) (GLenum stream, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2IATIPROC) (GLenum stream, GLint x, GLint y);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2IVATIPROC) (GLenum stream, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2SATIPROC) (GLenum stream, GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM2SVATIPROC) (GLenum stream, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3DATIPROC) (GLenum stream, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3DVATIPROC) (GLenum stream, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3FATIPROC) (GLenum stream, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3FVATIPROC) (GLenum stream, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3IATIPROC) (GLenum stream, GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3IVATIPROC) (GLenum stream, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3SATIPROC) (GLenum stream, GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM3SVATIPROC) (GLenum stream, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4DATIPROC) (GLenum stream, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4DVATIPROC) (GLenum stream, const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4FATIPROC) (GLenum stream, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4FVATIPROC) (GLenum stream, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4IATIPROC) (GLenum stream, GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4IVATIPROC) (GLenum stream, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4SATIPROC) (GLenum stream, GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (GLAPIENTRY * PFNGLVERTEXSTREAM4SVATIPROC) (GLenum stream, const GLshort *v);

#define glClientActiveVertexStreamATI GLEW_GET_FUN(__glewClientActiveVertexStreamATI)
#define glNormalStream3bATI GLEW_GET_FUN(__glewNormalStream3bATI)
#define glNormalStream3bvATI GLEW_GET_FUN(__glewNormalStream3bvATI)
#define glNormalStream3dATI GLEW_GET_FUN(__glewNormalStream3dATI)
#define glNormalStream3dvATI GLEW_GET_FUN(__glewNormalStream3dvATI)
#define glNormalStream3fATI GLEW_GET_FUN(__glewNormalStream3fATI)
#define glNormalStream3fvATI GLEW_GET_FUN(__glewNormalStream3fvATI)
#define glNormalStream3iATI GLEW_GET_FUN(__glewNormalStream3iATI)
#define glNormalStream3ivATI GLEW_GET_FUN(__glewNormalStream3ivATI)
#define glNormalStream3sATI GLEW_GET_FUN(__glewNormalStream3sATI)
#define glNormalStream3svATI GLEW_GET_FUN(__glewNormalStream3svATI)
#define glVertexBlendEnvfATI GLEW_GET_FUN(__glewVertexBlendEnvfATI)
#define glVertexBlendEnviATI GLEW_GET_FUN(__glewVertexBlendEnviATI)
#define glVertexStream2dATI GLEW_GET_FUN(__glewVertexStream2dATI)
#define glVertexStream2dvATI GLEW_GET_FUN(__glewVertexStream2dvATI)
#define glVertexStream2fATI GLEW_GET_FUN(__glewVertexStream2fATI)
#define glVertexStream2fvATI GLEW_GET_FUN(__glewVertexStream2fvATI)
#define glVertexStream2iATI GLEW_GET_FUN(__glewVertexStream2iATI)
#define glVertexStream2ivATI GLEW_GET_FUN(__glewVertexStream2ivATI)
#define glVertexStream2sATI GLEW_GET_FUN(__glewVertexStream2sATI)
#define glVertexStream2svATI GLEW_GET_FUN(__glewVertexStream2svATI)
#define glVertexStream3dATI GLEW_GET_FUN(__glewVertexStream3dATI)
#define glVertexStream3dvATI GLEW_GET_FUN(__glewVertexStream3dvATI)
#define glVertexStream3fATI GLEW_GET_FUN(__glewVertexStream3fATI)
#define glVertexStream3fvATI GLEW_GET_FUN(__glewVertexStream3fvATI)
#define glVertexStream3iATI GLEW_GET_FUN(__glewVertexStream3iATI)
#define glVertexStream3ivATI GLEW_GET_FUN(__glewVertexStream3ivATI)
#define glVertexStream3sATI GLEW_GET_FUN(__glewVertexStream3sATI)
#define glVertexStream3svATI GLEW_GET_FUN(__glewVertexStream3svATI)
#define glVertexStream4dATI GLEW_GET_FUN(__glewVertexStream4dATI)
#define glVertexStream4dvATI GLEW_GET_FUN(__glewVertexStream4dvATI)
#define glVertexStream4fATI GLEW_GET_FUN(__glewVertexStream4fATI)
#define glVertexStream4fvATI GLEW_GET_FUN(__glewVertexStream4fvATI)
#define glVertexStream4iATI GLEW_GET_FUN(__glewVertexStream4iATI)
#define glVertexStream4ivATI GLEW_GET_FUN(__glewVertexStream4ivATI)
#define glVertexStream4sATI GLEW_GET_FUN(__glewVertexStream4sATI)
#define glVertexStream4svATI GLEW_GET_FUN(__glewVertexStream4svATI)

#define GLEW_ATI_vertex_streams GLEW_GET_VAR(__GLEW_ATI_vertex_streams)

#endif /* GL_ATI_vertex_streams */

/* --------------------------- GL_EXT_422_pixels --------------------------- */

#ifndef GL_EXT_422_pixels
#define GL_EXT_422_pixels 1

#define GL_422_EXT 0x80CC
#define GL_422_REV_EXT 0x80CD
#define GL_422_AVERAGE_EXT 0x80CE
#define GL_422_REV_AVERAGE_EXT 0x80CF

#define GLEW_EXT_422_pixels GLEW_GET_VAR(__GLEW_EXT_422_pixels)

#endif /* GL_EXT_422_pixels */

/* ---------------------------- GL_EXT_Cg_shader --------------------------- */

#ifndef GL_EXT_Cg_shader
#define GL_EXT_Cg_shader 1

#define GL_CG_VERTEX_SHADER_EXT 0x890E
#define GL_CG_FRAGMENT_SHADER_EXT 0x890F

#define GLEW_EXT_Cg_shader GLEW_GET_VAR(__GLEW_EXT_Cg_shader)

#endif /* GL_EXT_Cg_shader */

/* ------------------------------ GL_EXT_abgr ------------------------------ */

#ifndef GL_EXT_abgr
#define GL_EXT_abgr 1

#define GL_ABGR_EXT 0x8000

#define GLEW_EXT_abgr GLEW_GET_VAR(__GLEW_EXT_abgr)

#endif /* GL_EXT_abgr */

/* ------------------------------ GL_EXT_bgra ------------------------------ */

#ifndef GL_EXT_bgra
#define GL_EXT_bgra 1

#define GL_BGR_EXT 0x80E0
#define GL_BGRA_EXT 0x80E1

#define GLEW_EXT_bgra GLEW_GET_VAR(__GLEW_EXT_bgra)

#endif /* GL_EXT_bgra */

/* ------------------------ GL_EXT_bindable_uniform ------------------------ */

#ifndef GL_EXT_bindable_uniform
#define GL_EXT_bindable_uniform 1

#define GL_MAX_VERTEX_BINDABLE_UNIFORMS_EXT 0x8DE2
#define GL_MAX_FRAGMENT_BINDABLE_UNIFORMS_EXT 0x8DE3
#define GL_MAX_GEOMETRY_BINDABLE_UNIFORMS_EXT 0x8DE4
#define GL_MAX_BINDABLE_UNIFORM_SIZE_EXT 0x8DED
#define GL_UNIFORM_BUFFER_EXT 0x8DEE
#define GL_UNIFORM_BUFFER_BINDING_EXT 0x8DEF

typedef GLint (GLAPIENTRY * PFNGLGETUNIFORMBUFFERSIZEEXTPROC) (GLuint program, GLint location);
typedef GLintptr (GLAPIENTRY * PFNGLGETUNIFORMOFFSETEXTPROC) (GLuint program, GLint location);
typedef void (GLAPIENTRY * PFNGLUNIFORMBUFFEREXTPROC) (GLuint program, GLint location, GLuint buffer);

#define glGetUniformBufferSizeEXT GLEW_GET_FUN(__glewGetUniformBufferSizeEXT)
#define glGetUniformOffsetEXT GLEW_GET_FUN(__glewGetUniformOffsetEXT)
#define glUniformBufferEXT GLEW_GET_FUN(__glewUniformBufferEXT)

#define GLEW_EXT_bindable_uniform GLEW_GET_VAR(__GLEW_EXT_bindable_uniform)

#endif /* GL_EXT_bindable_uniform */

/* --------------------------- GL_EXT_blend_color -------------------------- */

#ifndef GL_EXT_blend_color
#define GL_EXT_blend_color 1

#define GL_CONSTANT_COLOR_EXT 0x8001
#define GL_ONE_MINUS_CONSTANT_COLOR_EXT 0x8002
#define GL_CONSTANT_ALPHA_EXT 0x8003
#define GL_ONE_MINUS_CONSTANT_ALPHA_EXT 0x8004
#define GL_BLEND_COLOR_EXT 0x8005

typedef void (GLAPIENTRY * PFNGLBLENDCOLOREXTPROC) (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);

#define glBlendColorEXT GLEW_GET_FUN(__glewBlendColorEXT)

#define GLEW_EXT_blend_color GLEW_GET_VAR(__GLEW_EXT_blend_color)

#endif /* GL_EXT_blend_color */

/* --------------------- GL_EXT_blend_equation_separate -------------------- */

#ifndef GL_EXT_blend_equation_separate
#define GL_EXT_blend_equation_separate 1

#define GL_BLEND_EQUATION_RGB_EXT 0x8009
#define GL_BLEND_EQUATION_ALPHA_EXT 0x883D

typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONSEPARATEEXTPROC) (GLenum modeRGB, GLenum modeAlpha);

#define glBlendEquationSeparateEXT GLEW_GET_FUN(__glewBlendEquationSeparateEXT)

#define GLEW_EXT_blend_equation_separate GLEW_GET_VAR(__GLEW_EXT_blend_equation_separate)

#endif /* GL_EXT_blend_equation_separate */

/* ----------------------- GL_EXT_blend_func_separate ---------------------- */

#ifndef GL_EXT_blend_func_separate
#define GL_EXT_blend_func_separate 1

#define GL_BLEND_DST_RGB_EXT 0x80C8
#define GL_BLEND_SRC_RGB_EXT 0x80C9
#define GL_BLEND_DST_ALPHA_EXT 0x80CA
#define GL_BLEND_SRC_ALPHA_EXT 0x80CB

typedef void (GLAPIENTRY * PFNGLBLENDFUNCSEPARATEEXTPROC) (GLenum sfactorRGB, GLenum dfactorRGB, GLenum sfactorAlpha, GLenum dfactorAlpha);

#define glBlendFuncSeparateEXT GLEW_GET_FUN(__glewBlendFuncSeparateEXT)

#define GLEW_EXT_blend_func_separate GLEW_GET_VAR(__GLEW_EXT_blend_func_separate)

#endif /* GL_EXT_blend_func_separate */

/* ------------------------- GL_EXT_blend_logic_op ------------------------- */

#ifndef GL_EXT_blend_logic_op
#define GL_EXT_blend_logic_op 1

#define GLEW_EXT_blend_logic_op GLEW_GET_VAR(__GLEW_EXT_blend_logic_op)

#endif /* GL_EXT_blend_logic_op */

/* -------------------------- GL_EXT_blend_minmax -------------------------- */

#ifndef GL_EXT_blend_minmax
#define GL_EXT_blend_minmax 1

#define GL_FUNC_ADD_EXT 0x8006
#define GL_MIN_EXT 0x8007
#define GL_MAX_EXT 0x8008
#define GL_BLEND_EQUATION_EXT 0x8009

typedef void (GLAPIENTRY * PFNGLBLENDEQUATIONEXTPROC) (GLenum mode);

#define glBlendEquationEXT GLEW_GET_FUN(__glewBlendEquationEXT)

#define GLEW_EXT_blend_minmax GLEW_GET_VAR(__GLEW_EXT_blend_minmax)

#endif /* GL_EXT_blend_minmax */

/* ------------------------- GL_EXT_blend_subtract ------------------------- */

#ifndef GL_EXT_blend_subtract
#define GL_EXT_blend_subtract 1

#define GL_FUNC_SUBTRACT_EXT 0x800A
#define GL_FUNC_REVERSE_SUBTRACT_EXT 0x800B

#define GLEW_EXT_blend_subtract GLEW_GET_VAR(__GLEW_EXT_blend_subtract)

#endif /* GL_EXT_blend_subtract */

/* ------------------------ GL_EXT_clip_volume_hint ------------------------ */

#ifndef GL_EXT_clip_volume_hint
#define GL_EXT_clip_volume_hint 1

#define GL_CLIP_VOLUME_CLIPPING_HINT_EXT 0x80F0

#define GLEW_EXT_clip_volume_hint GLEW_GET_VAR(__GLEW_EXT_clip_volume_hint)

#endif /* GL_EXT_clip_volume_hint */

/* ------------------------------ GL_EXT_cmyka ----------------------------- */

#ifndef GL_EXT_cmyka
#define GL_EXT_cmyka 1

#define GL_CMYK_EXT 0x800C
#define GL_CMYKA_EXT 0x800D
#define GL_PACK_CMYK_HINT_EXT 0x800E
#define GL_UNPACK_CMYK_HINT_EXT 0x800F

#define GLEW_EXT_cmyka GLEW_GET_VAR(__GLEW_EXT_cmyka)

#endif /* GL_EXT_cmyka */

/* ------------------------- GL_EXT_color_subtable ------------------------- */

#ifndef GL_EXT_color_subtable
#define GL_EXT_color_subtable 1

typedef void (GLAPIENTRY * PFNGLCOLORSUBTABLEEXTPROC) (GLenum target, GLsizei start, GLsizei count, GLenum format, GLenum type, const void* data);
typedef void (GLAPIENTRY * PFNGLCOPYCOLORSUBTABLEEXTPROC) (GLenum target, GLsizei start, GLint x, GLint y, GLsizei width);

#define glColorSubTableEXT GLEW_GET_FUN(__glewColorSubTableEXT)
#define glCopyColorSubTableEXT GLEW_GET_FUN(__glewCopyColorSubTableEXT)

#define GLEW_EXT_color_subtable GLEW_GET_VAR(__GLEW_EXT_color_subtable)

#endif /* GL_EXT_color_subtable */

/* ---------------------- GL_EXT_compiled_vertex_array --------------------- */

#ifndef GL_EXT_compiled_vertex_array
#define GL_EXT_compiled_vertex_array 1

#define GL_ARRAY_ELEMENT_LOCK_FIRST_EXT 0x81A8
#define GL_ARRAY_ELEMENT_LOCK_COUNT_EXT 0x81A9

typedef void (GLAPIENTRY * PFNGLLOCKARRAYSEXTPROC) (GLint first, GLsizei count);
typedef void (GLAPIENTRY * PFNGLUNLOCKARRAYSEXTPROC) (void);

#define glLockArraysEXT GLEW_GET_FUN(__glewLockArraysEXT)
#define glUnlockArraysEXT GLEW_GET_FUN(__glewUnlockArraysEXT)

#define GLEW_EXT_compiled_vertex_array GLEW_GET_VAR(__GLEW_EXT_compiled_vertex_array)

#endif /* GL_EXT_compiled_vertex_array */

/* --------------------------- GL_EXT_convolution -------------------------- */

#ifndef GL_EXT_convolution
#define GL_EXT_convolution 1

#define GL_CONVOLUTION_1D_EXT 0x8010
#define GL_CONVOLUTION_2D_EXT 0x8011
#define GL_SEPARABLE_2D_EXT 0x8012
#define GL_CONVOLUTION_BORDER_MODE_EXT 0x8013
#define GL_CONVOLUTION_FILTER_SCALE_EXT 0x8014
#define GL_CONVOLUTION_FILTER_BIAS_EXT 0x8015
#define GL_REDUCE_EXT 0x8016
#define GL_CONVOLUTION_FORMAT_EXT 0x8017
#define GL_CONVOLUTION_WIDTH_EXT 0x8018
#define GL_CONVOLUTION_HEIGHT_EXT 0x8019
#define GL_MAX_CONVOLUTION_WIDTH_EXT 0x801A
#define GL_MAX_CONVOLUTION_HEIGHT_EXT 0x801B
#define GL_POST_CONVOLUTION_RED_SCALE_EXT 0x801C
#define GL_POST_CONVOLUTION_GREEN_SCALE_EXT 0x801D
#define GL_POST_CONVOLUTION_BLUE_SCALE_EXT 0x801E
#define GL_POST_CONVOLUTION_ALPHA_SCALE_EXT 0x801F
#define GL_POST_CONVOLUTION_RED_BIAS_EXT 0x8020
#define GL_POST_CONVOLUTION_GREEN_BIAS_EXT 0x8021
#define GL_POST_CONVOLUTION_BLUE_BIAS_EXT 0x8022
#define GL_POST_CONVOLUTION_ALPHA_BIAS_EXT 0x8023

typedef void (GLAPIENTRY * PFNGLCONVOLUTIONFILTER1DEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const void* image);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONFILTER2DEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const void* image);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERFEXTPROC) (GLenum target, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERFVEXTPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERIEXTPROC) (GLenum target, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLCONVOLUTIONPARAMETERIVEXTPROC) (GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLCOPYCONVOLUTIONFILTER1DEXTPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYCONVOLUTIONFILTER2DEXTPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLGETCONVOLUTIONFILTEREXTPROC) (GLenum target, GLenum format, GLenum type, void* image);
typedef void (GLAPIENTRY * PFNGLGETCONVOLUTIONPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETCONVOLUTIONPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETSEPARABLEFILTEREXTPROC) (GLenum target, GLenum format, GLenum type, void* row, void* column, void* span);
typedef void (GLAPIENTRY * PFNGLSEPARABLEFILTER2DEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const void* row, const void* column);

#define glConvolutionFilter1DEXT GLEW_GET_FUN(__glewConvolutionFilter1DEXT)
#define glConvolutionFilter2DEXT GLEW_GET_FUN(__glewConvolutionFilter2DEXT)
#define glConvolutionParameterfEXT GLEW_GET_FUN(__glewConvolutionParameterfEXT)
#define glConvolutionParameterfvEXT GLEW_GET_FUN(__glewConvolutionParameterfvEXT)
#define glConvolutionParameteriEXT GLEW_GET_FUN(__glewConvolutionParameteriEXT)
#define glConvolutionParameterivEXT GLEW_GET_FUN(__glewConvolutionParameterivEXT)
#define glCopyConvolutionFilter1DEXT GLEW_GET_FUN(__glewCopyConvolutionFilter1DEXT)
#define glCopyConvolutionFilter2DEXT GLEW_GET_FUN(__glewCopyConvolutionFilter2DEXT)
#define glGetConvolutionFilterEXT GLEW_GET_FUN(__glewGetConvolutionFilterEXT)
#define glGetConvolutionParameterfvEXT GLEW_GET_FUN(__glewGetConvolutionParameterfvEXT)
#define glGetConvolutionParameterivEXT GLEW_GET_FUN(__glewGetConvolutionParameterivEXT)
#define glGetSeparableFilterEXT GLEW_GET_FUN(__glewGetSeparableFilterEXT)
#define glSeparableFilter2DEXT GLEW_GET_FUN(__glewSeparableFilter2DEXT)

#define GLEW_EXT_convolution GLEW_GET_VAR(__GLEW_EXT_convolution)

#endif /* GL_EXT_convolution */

/* ------------------------ GL_EXT_coordinate_frame ------------------------ */

#ifndef GL_EXT_coordinate_frame
#define GL_EXT_coordinate_frame 1

#define GL_TANGENT_ARRAY_EXT 0x8439
#define GL_BINORMAL_ARRAY_EXT 0x843A
#define GL_CURRENT_TANGENT_EXT 0x843B
#define GL_CURRENT_BINORMAL_EXT 0x843C
#define GL_TANGENT_ARRAY_TYPE_EXT 0x843E
#define GL_TANGENT_ARRAY_STRIDE_EXT 0x843F
#define GL_BINORMAL_ARRAY_TYPE_EXT 0x8440
#define GL_BINORMAL_ARRAY_STRIDE_EXT 0x8441
#define GL_TANGENT_ARRAY_POINTER_EXT 0x8442
#define GL_BINORMAL_ARRAY_POINTER_EXT 0x8443
#define GL_MAP1_TANGENT_EXT 0x8444
#define GL_MAP2_TANGENT_EXT 0x8445
#define GL_MAP1_BINORMAL_EXT 0x8446
#define GL_MAP2_BINORMAL_EXT 0x8447

typedef void (GLAPIENTRY * PFNGLBINORMALPOINTEREXTPROC) (GLenum type, GLsizei stride, void* pointer);
typedef void (GLAPIENTRY * PFNGLTANGENTPOINTEREXTPROC) (GLenum type, GLsizei stride, void* pointer);

#define glBinormalPointerEXT GLEW_GET_FUN(__glewBinormalPointerEXT)
#define glTangentPointerEXT GLEW_GET_FUN(__glewTangentPointerEXT)

#define GLEW_EXT_coordinate_frame GLEW_GET_VAR(__GLEW_EXT_coordinate_frame)

#endif /* GL_EXT_coordinate_frame */

/* -------------------------- GL_EXT_copy_texture -------------------------- */

#ifndef GL_EXT_copy_texture
#define GL_EXT_copy_texture 1

typedef void (GLAPIENTRY * PFNGLCOPYTEXIMAGE1DEXTPROC) (GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLint border);
typedef void (GLAPIENTRY * PFNGLCOPYTEXIMAGE2DEXTPROC) (GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height, GLint border);
typedef void (GLAPIENTRY * PFNGLCOPYTEXSUBIMAGE1DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYTEXSUBIMAGE2DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLCOPYTEXSUBIMAGE3DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint x, GLint y, GLsizei width, GLsizei height);

#define glCopyTexImage1DEXT GLEW_GET_FUN(__glewCopyTexImage1DEXT)
#define glCopyTexImage2DEXT GLEW_GET_FUN(__glewCopyTexImage2DEXT)
#define glCopyTexSubImage1DEXT GLEW_GET_FUN(__glewCopyTexSubImage1DEXT)
#define glCopyTexSubImage2DEXT GLEW_GET_FUN(__glewCopyTexSubImage2DEXT)
#define glCopyTexSubImage3DEXT GLEW_GET_FUN(__glewCopyTexSubImage3DEXT)

#define GLEW_EXT_copy_texture GLEW_GET_VAR(__GLEW_EXT_copy_texture)

#endif /* GL_EXT_copy_texture */

/* --------------------------- GL_EXT_cull_vertex -------------------------- */

#ifndef GL_EXT_cull_vertex
#define GL_EXT_cull_vertex 1

#define GL_CULL_VERTEX_EXT 0x81AA
#define GL_CULL_VERTEX_EYE_POSITION_EXT 0x81AB
#define GL_CULL_VERTEX_OBJECT_POSITION_EXT 0x81AC

typedef void (GLAPIENTRY * PFNGLCULLPARAMETERDVEXTPROC) (GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLCULLPARAMETERFVEXTPROC) (GLenum pname, GLfloat* params);

#define glCullParameterdvEXT GLEW_GET_FUN(__glewCullParameterdvEXT)
#define glCullParameterfvEXT GLEW_GET_FUN(__glewCullParameterfvEXT)

#define GLEW_EXT_cull_vertex GLEW_GET_VAR(__GLEW_EXT_cull_vertex)

#endif /* GL_EXT_cull_vertex */

/* ------------------------ GL_EXT_depth_bounds_test ----------------------- */

#ifndef GL_EXT_depth_bounds_test
#define GL_EXT_depth_bounds_test 1

#define GL_DEPTH_BOUNDS_TEST_EXT 0x8890
#define GL_DEPTH_BOUNDS_EXT 0x8891

typedef void (GLAPIENTRY * PFNGLDEPTHBOUNDSEXTPROC) (GLclampd zmin, GLclampd zmax);

#define glDepthBoundsEXT GLEW_GET_FUN(__glewDepthBoundsEXT)

#define GLEW_EXT_depth_bounds_test GLEW_GET_VAR(__GLEW_EXT_depth_bounds_test)

#endif /* GL_EXT_depth_bounds_test */

/* ----------------------- GL_EXT_direct_state_access ---------------------- */

#ifndef GL_EXT_direct_state_access
#define GL_EXT_direct_state_access 1

#define GL_PROGRAM_MATRIX_EXT 0x8E2D
#define GL_TRANSPOSE_PROGRAM_MATRIX_EXT 0x8E2E
#define GL_PROGRAM_MATRIX_STACK_DEPTH_EXT 0x8E2F

typedef void (GLAPIENTRY * PFNGLBINDMULTITEXTUREEXTPROC) (GLenum texunit, GLenum target, GLuint texture);
typedef GLenum (GLAPIENTRY * PFNGLCHECKNAMEDFRAMEBUFFERSTATUSEXTPROC) (GLuint framebuffer, GLenum target);
typedef void (GLAPIENTRY * PFNGLCLIENTATTRIBDEFAULTEXTPROC) (GLbitfield mask);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDMULTITEXIMAGE1DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum internalformat, GLsizei width, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDMULTITEXIMAGE2DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDMULTITEXIMAGE3DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDMULTITEXSUBIMAGE1DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDMULTITEXSUBIMAGE2DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDMULTITEXSUBIMAGE3DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXTUREIMAGE1DEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum internalformat, GLsizei width, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXTUREIMAGE2DEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXTUREIMAGE3DEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXTURESUBIMAGE1DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXTURESUBIMAGE2DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOMPRESSEDTEXTURESUBIMAGE3DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLsizei imageSize, const void* data);
typedef void (GLAPIENTRY * PFNGLCOPYMULTITEXIMAGE1DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLint border);
typedef void (GLAPIENTRY * PFNGLCOPYMULTITEXIMAGE2DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height, GLint border);
typedef void (GLAPIENTRY * PFNGLCOPYMULTITEXSUBIMAGE1DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYMULTITEXSUBIMAGE2DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLCOPYMULTITEXSUBIMAGE3DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLCOPYTEXTUREIMAGE1DEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLint border);
typedef void (GLAPIENTRY * PFNGLCOPYTEXTUREIMAGE2DEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height, GLint border);
typedef void (GLAPIENTRY * PFNGLCOPYTEXTURESUBIMAGE1DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLCOPYTEXTURESUBIMAGE2DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLCOPYTEXTURESUBIMAGE3DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLDISABLECLIENTSTATEINDEXEDEXTPROC) (GLenum array, GLuint index);
typedef void (GLAPIENTRY * PFNGLDISABLECLIENTSTATEIEXTPROC) (GLenum array, GLuint index);
typedef void (GLAPIENTRY * PFNGLDISABLEVERTEXARRAYATTRIBEXTPROC) (GLuint vaobj, GLuint index);
typedef void (GLAPIENTRY * PFNGLDISABLEVERTEXARRAYEXTPROC) (GLuint vaobj, GLenum array);
typedef void (GLAPIENTRY * PFNGLENABLECLIENTSTATEINDEXEDEXTPROC) (GLenum array, GLuint index);
typedef void (GLAPIENTRY * PFNGLENABLECLIENTSTATEIEXTPROC) (GLenum array, GLuint index);
typedef void (GLAPIENTRY * PFNGLENABLEVERTEXARRAYATTRIBEXTPROC) (GLuint vaobj, GLuint index);
typedef void (GLAPIENTRY * PFNGLENABLEVERTEXARRAYEXTPROC) (GLuint vaobj, GLenum array);
typedef void (GLAPIENTRY * PFNGLFLUSHMAPPEDNAMEDBUFFERRANGEEXTPROC) (GLuint buffer, GLintptr offset, GLsizeiptr length);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERDRAWBUFFEREXTPROC) (GLuint framebuffer, GLenum mode);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERDRAWBUFFERSEXTPROC) (GLuint framebuffer, GLsizei n, const GLenum* bufs);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERREADBUFFEREXTPROC) (GLuint framebuffer, GLenum mode);
typedef void (GLAPIENTRY * PFNGLGENERATEMULTITEXMIPMAPEXTPROC) (GLenum texunit, GLenum target);
typedef void (GLAPIENTRY * PFNGLGENERATETEXTUREMIPMAPEXTPROC) (GLuint texture, GLenum target);
typedef void (GLAPIENTRY * PFNGLGETCOMPRESSEDMULTITEXIMAGEEXTPROC) (GLenum texunit, GLenum target, GLint level, void* img);
typedef void (GLAPIENTRY * PFNGLGETCOMPRESSEDTEXTUREIMAGEEXTPROC) (GLuint texture, GLenum target, GLint level, void* img);
typedef void (GLAPIENTRY * PFNGLGETDOUBLEINDEXEDVEXTPROC) (GLenum target, GLuint index, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETDOUBLEI_VEXTPROC) (GLenum pname, GLuint index, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETFLOATINDEXEDVEXTPROC) (GLenum target, GLuint index, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETFLOATI_VEXTPROC) (GLenum pname, GLuint index, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETFRAMEBUFFERPARAMETERIVEXTPROC) (GLuint framebuffer, GLenum pname, GLint* param);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXENVFVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXENVIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXGENDVEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXGENFVEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXGENIVEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXIMAGEEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum format, GLenum type, void* pixels);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXLEVELPARAMETERFVEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXLEVELPARAMETERIVEXTPROC) (GLenum texunit, GLenum target, GLint level, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXPARAMETERIIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXPARAMETERIUIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLuint* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXPARAMETERFVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMULTITEXPARAMETERIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDBUFFERPARAMETERIVEXTPROC) (GLuint buffer, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDBUFFERPOINTERVEXTPROC) (GLuint buffer, GLenum pname, void** params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDBUFFERSUBDATAEXTPROC) (GLuint buffer, GLintptr offset, GLsizeiptr size, void* data);
typedef void (GLAPIENTRY * PFNGLGETNAMEDFRAMEBUFFERATTACHMENTPARAMETERIVEXTPROC) (GLuint framebuffer, GLenum attachment, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDPROGRAMLOCALPARAMETERIIVEXTPROC) (GLuint program, GLenum target, GLuint index, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDPROGRAMLOCALPARAMETERIUIVEXTPROC) (GLuint program, GLenum target, GLuint index, GLuint* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDPROGRAMLOCALPARAMETERDVEXTPROC) (GLuint program, GLenum target, GLuint index, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDPROGRAMLOCALPARAMETERFVEXTPROC) (GLuint program, GLenum target, GLuint index, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDPROGRAMSTRINGEXTPROC) (GLuint program, GLenum target, GLenum pname, void* string);
typedef void (GLAPIENTRY * PFNGLGETNAMEDPROGRAMIVEXTPROC) (GLuint program, GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETNAMEDRENDERBUFFERPARAMETERIVEXTPROC) (GLuint renderbuffer, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETPOINTERINDEXEDVEXTPROC) (GLenum target, GLuint index, GLvoid** params);
typedef void (GLAPIENTRY * PFNGLGETPOINTERI_VEXTPROC) (GLenum pname, GLuint index, GLvoid** params);
typedef void (GLAPIENTRY * PFNGLGETTEXTUREIMAGEEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum format, GLenum type, void* pixels);
typedef void (GLAPIENTRY * PFNGLGETTEXTURELEVELPARAMETERFVEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETTEXTURELEVELPARAMETERIVEXTPROC) (GLuint texture, GLenum target, GLint level, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETTEXTUREPARAMETERIIVEXTPROC) (GLuint texture, GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETTEXTUREPARAMETERIUIVEXTPROC) (GLuint texture, GLenum target, GLenum pname, GLuint* params);
typedef void (GLAPIENTRY * PFNGLGETTEXTUREPARAMETERFVEXTPROC) (GLuint texture, GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETTEXTUREPARAMETERIVEXTPROC) (GLuint texture, GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXARRAYINTEGERI_VEXTPROC) (GLuint vaobj, GLuint index, GLenum pname, GLint* param);
typedef void (GLAPIENTRY * PFNGLGETVERTEXARRAYINTEGERVEXTPROC) (GLuint vaobj, GLenum pname, GLint* param);
typedef void (GLAPIENTRY * PFNGLGETVERTEXARRAYPOINTERI_VEXTPROC) (GLuint vaobj, GLuint index, GLenum pname, GLvoid** param);
typedef void (GLAPIENTRY * PFNGLGETVERTEXARRAYPOINTERVEXTPROC) (GLuint vaobj, GLenum pname, GLvoid** param);
typedef GLvoid * (GLAPIENTRY * PFNGLMAPNAMEDBUFFEREXTPROC) (GLuint buffer, GLenum access);
typedef GLvoid * (GLAPIENTRY * PFNGLMAPNAMEDBUFFERRANGEEXTPROC) (GLuint buffer, GLintptr offset, GLsizeiptr length, GLbitfield access);
typedef void (GLAPIENTRY * PFNGLMATRIXFRUSTUMEXTPROC) (GLenum matrixMode, GLdouble l, GLdouble r, GLdouble b, GLdouble t, GLdouble n, GLdouble f);
typedef void (GLAPIENTRY * PFNGLMATRIXLOADIDENTITYEXTPROC) (GLenum matrixMode);
typedef void (GLAPIENTRY * PFNGLMATRIXLOADTRANSPOSEDEXTPROC) (GLenum matrixMode, const GLdouble* m);
typedef void (GLAPIENTRY * PFNGLMATRIXLOADTRANSPOSEFEXTPROC) (GLenum matrixMode, const GLfloat* m);
typedef void (GLAPIENTRY * PFNGLMATRIXLOADDEXTPROC) (GLenum matrixMode, const GLdouble* m);
typedef void (GLAPIENTRY * PFNGLMATRIXLOADFEXTPROC) (GLenum matrixMode, const GLfloat* m);
typedef void (GLAPIENTRY * PFNGLMATRIXMULTTRANSPOSEDEXTPROC) (GLenum matrixMode, const GLdouble* m);
typedef void (GLAPIENTRY * PFNGLMATRIXMULTTRANSPOSEFEXTPROC) (GLenum matrixMode, const GLfloat* m);
typedef void (GLAPIENTRY * PFNGLMATRIXMULTDEXTPROC) (GLenum matrixMode, const GLdouble* m);
typedef void (GLAPIENTRY * PFNGLMATRIXMULTFEXTPROC) (GLenum matrixMode, const GLfloat* m);
typedef void (GLAPIENTRY * PFNGLMATRIXORTHOEXTPROC) (GLenum matrixMode, GLdouble l, GLdouble r, GLdouble b, GLdouble t, GLdouble n, GLdouble f);
typedef void (GLAPIENTRY * PFNGLMATRIXPOPEXTPROC) (GLenum matrixMode);
typedef void (GLAPIENTRY * PFNGLMATRIXPUSHEXTPROC) (GLenum matrixMode);
typedef void (GLAPIENTRY * PFNGLMATRIXROTATEDEXTPROC) (GLenum matrixMode, GLdouble angle, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLMATRIXROTATEFEXTPROC) (GLenum matrixMode, GLfloat angle, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLMATRIXSCALEDEXTPROC) (GLenum matrixMode, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLMATRIXSCALEFEXTPROC) (GLenum matrixMode, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLMATRIXTRANSLATEDEXTPROC) (GLenum matrixMode, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLMATRIXTRANSLATEFEXTPROC) (GLenum matrixMode, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLMULTITEXBUFFEREXTPROC) (GLenum texunit, GLenum target, GLenum internalformat, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORDPOINTEREXTPROC) (GLenum texunit, GLint size, GLenum type, GLsizei stride, const void* pointer);
typedef void (GLAPIENTRY * PFNGLMULTITEXENVFEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLMULTITEXENVFVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXENVIEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLMULTITEXENVIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXGENDEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, GLdouble param);
typedef void (GLAPIENTRY * PFNGLMULTITEXGENDVEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXGENFEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLMULTITEXGENFVEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXGENIEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLMULTITEXGENIVEXTPROC) (GLenum texunit, GLenum coord, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXIMAGE1DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint internalformat, GLsizei width, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLMULTITEXIMAGE2DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint internalformat, GLsizei width, GLsizei height, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLMULTITEXIMAGE3DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLMULTITEXPARAMETERIIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXPARAMETERIUIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, const GLuint* params);
typedef void (GLAPIENTRY * PFNGLMULTITEXPARAMETERFEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLMULTITEXPARAMETERFVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, const GLfloat* param);
typedef void (GLAPIENTRY * PFNGLMULTITEXPARAMETERIEXTPROC) (GLenum texunit, GLenum target, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLMULTITEXPARAMETERIVEXTPROC) (GLenum texunit, GLenum target, GLenum pname, const GLint* param);
typedef void (GLAPIENTRY * PFNGLMULTITEXRENDERBUFFEREXTPROC) (GLenum texunit, GLenum target, GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLMULTITEXSUBIMAGE1DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLMULTITEXSUBIMAGE2DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLMULTITEXSUBIMAGE3DEXTPROC) (GLenum texunit, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLNAMEDBUFFERDATAEXTPROC) (GLuint buffer, GLsizeiptr size, const void* data, GLenum usage);
typedef void (GLAPIENTRY * PFNGLNAMEDBUFFERSUBDATAEXTPROC) (GLuint buffer, GLintptr offset, GLsizeiptr size, const void* data);
typedef void (GLAPIENTRY * PFNGLNAMEDCOPYBUFFERSUBDATAEXTPROC) (GLuint readBuffer, GLuint writeBuffer, GLintptr readOffset, GLintptr writeOffset, GLsizeiptr size);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERRENDERBUFFEREXTPROC) (GLuint framebuffer, GLenum attachment, GLenum renderbuffertarget, GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERTEXTURE1DEXTPROC) (GLuint framebuffer, GLenum attachment, GLenum textarget, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERTEXTURE2DEXTPROC) (GLuint framebuffer, GLenum attachment, GLenum textarget, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERTEXTURE3DEXTPROC) (GLuint framebuffer, GLenum attachment, GLenum textarget, GLuint texture, GLint level, GLint zoffset);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERTEXTUREEXTPROC) (GLuint framebuffer, GLenum attachment, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERTEXTUREFACEEXTPROC) (GLuint framebuffer, GLenum attachment, GLuint texture, GLint level, GLenum face);
typedef void (GLAPIENTRY * PFNGLNAMEDFRAMEBUFFERTEXTURELAYEREXTPROC) (GLuint framebuffer, GLenum attachment, GLuint texture, GLint level, GLint layer);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETER4DEXTPROC) (GLuint program, GLenum target, GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETER4DVEXTPROC) (GLuint program, GLenum target, GLuint index, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETER4FEXTPROC) (GLuint program, GLenum target, GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETER4FVEXTPROC) (GLuint program, GLenum target, GLuint index, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERI4IEXTPROC) (GLuint program, GLenum target, GLuint index, GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERI4IVEXTPROC) (GLuint program, GLenum target, GLuint index, const GLint* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERI4UIEXTPROC) (GLuint program, GLenum target, GLuint index, GLuint x, GLuint y, GLuint z, GLuint w);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERI4UIVEXTPROC) (GLuint program, GLenum target, GLuint index, const GLuint* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERS4FVEXTPROC) (GLuint program, GLenum target, GLuint index, GLsizei count, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERSI4IVEXTPROC) (GLuint program, GLenum target, GLuint index, GLsizei count, const GLint* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMLOCALPARAMETERSI4UIVEXTPROC) (GLuint program, GLenum target, GLuint index, GLsizei count, const GLuint* params);
typedef void (GLAPIENTRY * PFNGLNAMEDPROGRAMSTRINGEXTPROC) (GLuint program, GLenum target, GLenum format, GLsizei len, const void* string);
typedef void (GLAPIENTRY * PFNGLNAMEDRENDERBUFFERSTORAGEEXTPROC) (GLuint renderbuffer, GLenum internalformat, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLNAMEDRENDERBUFFERSTORAGEMULTISAMPLECOVERAGEEXTPROC) (GLuint renderbuffer, GLsizei coverageSamples, GLsizei colorSamples, GLenum internalformat, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLNAMEDRENDERBUFFERSTORAGEMULTISAMPLEEXTPROC) (GLuint renderbuffer, GLsizei samples, GLenum internalformat, GLsizei width, GLsizei height);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1FEXTPROC) (GLuint program, GLint location, GLfloat v0);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1FVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1IEXTPROC) (GLuint program, GLint location, GLint v0);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1IVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1UIEXTPROC) (GLuint program, GLint location, GLuint v0);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1UIVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2FEXTPROC) (GLuint program, GLint location, GLfloat v0, GLfloat v1);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2FVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2IEXTPROC) (GLuint program, GLint location, GLint v0, GLint v1);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2IVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2UIEXTPROC) (GLuint program, GLint location, GLuint v0, GLuint v1);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2UIVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3FEXTPROC) (GLuint program, GLint location, GLfloat v0, GLfloat v1, GLfloat v2);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3FVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3IEXTPROC) (GLuint program, GLint location, GLint v0, GLint v1, GLint v2);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3IVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3UIEXTPROC) (GLuint program, GLint location, GLuint v0, GLuint v1, GLuint v2);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3UIVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4FEXTPROC) (GLuint program, GLint location, GLfloat v0, GLfloat v1, GLfloat v2, GLfloat v3);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4FVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4IEXTPROC) (GLuint program, GLint location, GLint v0, GLint v1, GLint v2, GLint v3);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4IVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4UIEXTPROC) (GLuint program, GLint location, GLuint v0, GLuint v1, GLuint v2, GLuint v3);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4UIVEXTPROC) (GLuint program, GLint location, GLsizei count, const GLuint* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X3FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX2X4FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X2FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX3X4FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X2FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMMATRIX4X3FVEXTPROC) (GLuint program, GLint location, GLsizei count, GLboolean transpose, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPUSHCLIENTATTRIBDEFAULTEXTPROC) (GLbitfield mask);
typedef void (GLAPIENTRY * PFNGLTEXTUREBUFFEREXTPROC) (GLuint texture, GLenum target, GLenum internalformat, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE1DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint internalformat, GLsizei width, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE2DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint internalformat, GLsizei width, GLsizei height, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE3DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXTUREPARAMETERIIVEXTPROC) (GLuint texture, GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLTEXTUREPARAMETERIUIVEXTPROC) (GLuint texture, GLenum target, GLenum pname, const GLuint* params);
typedef void (GLAPIENTRY * PFNGLTEXTUREPARAMETERFEXTPROC) (GLuint texture, GLenum target, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLTEXTUREPARAMETERFVEXTPROC) (GLuint texture, GLenum target, GLenum pname, const GLfloat* param);
typedef void (GLAPIENTRY * PFNGLTEXTUREPARAMETERIEXTPROC) (GLuint texture, GLenum target, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLTEXTUREPARAMETERIVEXTPROC) (GLuint texture, GLenum target, GLenum pname, const GLint* param);
typedef void (GLAPIENTRY * PFNGLTEXTURERENDERBUFFEREXTPROC) (GLuint texture, GLenum target, GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLTEXTURESUBIMAGE1DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXTURESUBIMAGE2DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXTURESUBIMAGE3DEXTPROC) (GLuint texture, GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLenum type, const void* pixels);
typedef GLboolean (GLAPIENTRY * PFNGLUNMAPNAMEDBUFFEREXTPROC) (GLuint buffer);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYCOLOROFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLint size, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYEDGEFLAGOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYFOGCOORDOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYINDEXOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYMULTITEXCOORDOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLenum texunit, GLint size, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYNORMALOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYSECONDARYCOLOROFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLint size, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYTEXCOORDOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLint size, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYVERTEXATTRIBIOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLuint index, GLint size, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYVERTEXATTRIBOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLuint index, GLint size, GLenum type, GLboolean normalized, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYVERTEXOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLint size, GLenum type, GLsizei stride, GLintptr offset);

#define glBindMultiTextureEXT GLEW_GET_FUN(__glewBindMultiTextureEXT)
#define glCheckNamedFramebufferStatusEXT GLEW_GET_FUN(__glewCheckNamedFramebufferStatusEXT)
#define glClientAttribDefaultEXT GLEW_GET_FUN(__glewClientAttribDefaultEXT)
#define glCompressedMultiTexImage1DEXT GLEW_GET_FUN(__glewCompressedMultiTexImage1DEXT)
#define glCompressedMultiTexImage2DEXT GLEW_GET_FUN(__glewCompressedMultiTexImage2DEXT)
#define glCompressedMultiTexImage3DEXT GLEW_GET_FUN(__glewCompressedMultiTexImage3DEXT)
#define glCompressedMultiTexSubImage1DEXT GLEW_GET_FUN(__glewCompressedMultiTexSubImage1DEXT)
#define glCompressedMultiTexSubImage2DEXT GLEW_GET_FUN(__glewCompressedMultiTexSubImage2DEXT)
#define glCompressedMultiTexSubImage3DEXT GLEW_GET_FUN(__glewCompressedMultiTexSubImage3DEXT)
#define glCompressedTextureImage1DEXT GLEW_GET_FUN(__glewCompressedTextureImage1DEXT)
#define glCompressedTextureImage2DEXT GLEW_GET_FUN(__glewCompressedTextureImage2DEXT)
#define glCompressedTextureImage3DEXT GLEW_GET_FUN(__glewCompressedTextureImage3DEXT)
#define glCompressedTextureSubImage1DEXT GLEW_GET_FUN(__glewCompressedTextureSubImage1DEXT)
#define glCompressedTextureSubImage2DEXT GLEW_GET_FUN(__glewCompressedTextureSubImage2DEXT)
#define glCompressedTextureSubImage3DEXT GLEW_GET_FUN(__glewCompressedTextureSubImage3DEXT)
#define glCopyMultiTexImage1DEXT GLEW_GET_FUN(__glewCopyMultiTexImage1DEXT)
#define glCopyMultiTexImage2DEXT GLEW_GET_FUN(__glewCopyMultiTexImage2DEXT)
#define glCopyMultiTexSubImage1DEXT GLEW_GET_FUN(__glewCopyMultiTexSubImage1DEXT)
#define glCopyMultiTexSubImage2DEXT GLEW_GET_FUN(__glewCopyMultiTexSubImage2DEXT)
#define glCopyMultiTexSubImage3DEXT GLEW_GET_FUN(__glewCopyMultiTexSubImage3DEXT)
#define glCopyTextureImage1DEXT GLEW_GET_FUN(__glewCopyTextureImage1DEXT)
#define glCopyTextureImage2DEXT GLEW_GET_FUN(__glewCopyTextureImage2DEXT)
#define glCopyTextureSubImage1DEXT GLEW_GET_FUN(__glewCopyTextureSubImage1DEXT)
#define glCopyTextureSubImage2DEXT GLEW_GET_FUN(__glewCopyTextureSubImage2DEXT)
#define glCopyTextureSubImage3DEXT GLEW_GET_FUN(__glewCopyTextureSubImage3DEXT)
#define glDisableClientStateIndexedEXT GLEW_GET_FUN(__glewDisableClientStateIndexedEXT)
#define glDisableClientStateiEXT GLEW_GET_FUN(__glewDisableClientStateiEXT)
#define glDisableVertexArrayAttribEXT GLEW_GET_FUN(__glewDisableVertexArrayAttribEXT)
#define glDisableVertexArrayEXT GLEW_GET_FUN(__glewDisableVertexArrayEXT)
#define glEnableClientStateIndexedEXT GLEW_GET_FUN(__glewEnableClientStateIndexedEXT)
#define glEnableClientStateiEXT GLEW_GET_FUN(__glewEnableClientStateiEXT)
#define glEnableVertexArrayAttribEXT GLEW_GET_FUN(__glewEnableVertexArrayAttribEXT)
#define glEnableVertexArrayEXT GLEW_GET_FUN(__glewEnableVertexArrayEXT)
#define glFlushMappedNamedBufferRangeEXT GLEW_GET_FUN(__glewFlushMappedNamedBufferRangeEXT)
#define glFramebufferDrawBufferEXT GLEW_GET_FUN(__glewFramebufferDrawBufferEXT)
#define glFramebufferDrawBuffersEXT GLEW_GET_FUN(__glewFramebufferDrawBuffersEXT)
#define glFramebufferReadBufferEXT GLEW_GET_FUN(__glewFramebufferReadBufferEXT)
#define glGenerateMultiTexMipmapEXT GLEW_GET_FUN(__glewGenerateMultiTexMipmapEXT)
#define glGenerateTextureMipmapEXT GLEW_GET_FUN(__glewGenerateTextureMipmapEXT)
#define glGetCompressedMultiTexImageEXT GLEW_GET_FUN(__glewGetCompressedMultiTexImageEXT)
#define glGetCompressedTextureImageEXT GLEW_GET_FUN(__glewGetCompressedTextureImageEXT)
#define glGetDoubleIndexedvEXT GLEW_GET_FUN(__glewGetDoubleIndexedvEXT)
#define glGetDoublei_vEXT GLEW_GET_FUN(__glewGetDoublei_vEXT)
#define glGetFloatIndexedvEXT GLEW_GET_FUN(__glewGetFloatIndexedvEXT)
#define glGetFloati_vEXT GLEW_GET_FUN(__glewGetFloati_vEXT)
#define glGetFramebufferParameterivEXT GLEW_GET_FUN(__glewGetFramebufferParameterivEXT)
#define glGetMultiTexEnvfvEXT GLEW_GET_FUN(__glewGetMultiTexEnvfvEXT)
#define glGetMultiTexEnvivEXT GLEW_GET_FUN(__glewGetMultiTexEnvivEXT)
#define glGetMultiTexGendvEXT GLEW_GET_FUN(__glewGetMultiTexGendvEXT)
#define glGetMultiTexGenfvEXT GLEW_GET_FUN(__glewGetMultiTexGenfvEXT)
#define glGetMultiTexGenivEXT GLEW_GET_FUN(__glewGetMultiTexGenivEXT)
#define glGetMultiTexImageEXT GLEW_GET_FUN(__glewGetMultiTexImageEXT)
#define glGetMultiTexLevelParameterfvEXT GLEW_GET_FUN(__glewGetMultiTexLevelParameterfvEXT)
#define glGetMultiTexLevelParameterivEXT GLEW_GET_FUN(__glewGetMultiTexLevelParameterivEXT)
#define glGetMultiTexParameterIivEXT GLEW_GET_FUN(__glewGetMultiTexParameterIivEXT)
#define glGetMultiTexParameterIuivEXT GLEW_GET_FUN(__glewGetMultiTexParameterIuivEXT)
#define glGetMultiTexParameterfvEXT GLEW_GET_FUN(__glewGetMultiTexParameterfvEXT)
#define glGetMultiTexParameterivEXT GLEW_GET_FUN(__glewGetMultiTexParameterivEXT)
#define glGetNamedBufferParameterivEXT GLEW_GET_FUN(__glewGetNamedBufferParameterivEXT)
#define glGetNamedBufferPointervEXT GLEW_GET_FUN(__glewGetNamedBufferPointervEXT)
#define glGetNamedBufferSubDataEXT GLEW_GET_FUN(__glewGetNamedBufferSubDataEXT)
#define glGetNamedFramebufferAttachmentParameterivEXT GLEW_GET_FUN(__glewGetNamedFramebufferAttachmentParameterivEXT)
#define glGetNamedProgramLocalParameterIivEXT GLEW_GET_FUN(__glewGetNamedProgramLocalParameterIivEXT)
#define glGetNamedProgramLocalParameterIuivEXT GLEW_GET_FUN(__glewGetNamedProgramLocalParameterIuivEXT)
#define glGetNamedProgramLocalParameterdvEXT GLEW_GET_FUN(__glewGetNamedProgramLocalParameterdvEXT)
#define glGetNamedProgramLocalParameterfvEXT GLEW_GET_FUN(__glewGetNamedProgramLocalParameterfvEXT)
#define glGetNamedProgramStringEXT GLEW_GET_FUN(__glewGetNamedProgramStringEXT)
#define glGetNamedProgramivEXT GLEW_GET_FUN(__glewGetNamedProgramivEXT)
#define glGetNamedRenderbufferParameterivEXT GLEW_GET_FUN(__glewGetNamedRenderbufferParameterivEXT)
#define glGetPointerIndexedvEXT GLEW_GET_FUN(__glewGetPointerIndexedvEXT)
#define glGetPointeri_vEXT GLEW_GET_FUN(__glewGetPointeri_vEXT)
#define glGetTextureImageEXT GLEW_GET_FUN(__glewGetTextureImageEXT)
#define glGetTextureLevelParameterfvEXT GLEW_GET_FUN(__glewGetTextureLevelParameterfvEXT)
#define glGetTextureLevelParameterivEXT GLEW_GET_FUN(__glewGetTextureLevelParameterivEXT)
#define glGetTextureParameterIivEXT GLEW_GET_FUN(__glewGetTextureParameterIivEXT)
#define glGetTextureParameterIuivEXT GLEW_GET_FUN(__glewGetTextureParameterIuivEXT)
#define glGetTextureParameterfvEXT GLEW_GET_FUN(__glewGetTextureParameterfvEXT)
#define glGetTextureParameterivEXT GLEW_GET_FUN(__glewGetTextureParameterivEXT)
#define glGetVertexArrayIntegeri_vEXT GLEW_GET_FUN(__glewGetVertexArrayIntegeri_vEXT)
#define glGetVertexArrayIntegervEXT GLEW_GET_FUN(__glewGetVertexArrayIntegervEXT)
#define glGetVertexArrayPointeri_vEXT GLEW_GET_FUN(__glewGetVertexArrayPointeri_vEXT)
#define glGetVertexArrayPointervEXT GLEW_GET_FUN(__glewGetVertexArrayPointervEXT)
#define glMapNamedBufferEXT GLEW_GET_FUN(__glewMapNamedBufferEXT)
#define glMapNamedBufferRangeEXT GLEW_GET_FUN(__glewMapNamedBufferRangeEXT)
#define glMatrixFrustumEXT GLEW_GET_FUN(__glewMatrixFrustumEXT)
#define glMatrixLoadIdentityEXT GLEW_GET_FUN(__glewMatrixLoadIdentityEXT)
#define glMatrixLoadTransposedEXT GLEW_GET_FUN(__glewMatrixLoadTransposedEXT)
#define glMatrixLoadTransposefEXT GLEW_GET_FUN(__glewMatrixLoadTransposefEXT)
#define glMatrixLoaddEXT GLEW_GET_FUN(__glewMatrixLoaddEXT)
#define glMatrixLoadfEXT GLEW_GET_FUN(__glewMatrixLoadfEXT)
#define glMatrixMultTransposedEXT GLEW_GET_FUN(__glewMatrixMultTransposedEXT)
#define glMatrixMultTransposefEXT GLEW_GET_FUN(__glewMatrixMultTransposefEXT)
#define glMatrixMultdEXT GLEW_GET_FUN(__glewMatrixMultdEXT)
#define glMatrixMultfEXT GLEW_GET_FUN(__glewMatrixMultfEXT)
#define glMatrixOrthoEXT GLEW_GET_FUN(__glewMatrixOrthoEXT)
#define glMatrixPopEXT GLEW_GET_FUN(__glewMatrixPopEXT)
#define glMatrixPushEXT GLEW_GET_FUN(__glewMatrixPushEXT)
#define glMatrixRotatedEXT GLEW_GET_FUN(__glewMatrixRotatedEXT)
#define glMatrixRotatefEXT GLEW_GET_FUN(__glewMatrixRotatefEXT)
#define glMatrixScaledEXT GLEW_GET_FUN(__glewMatrixScaledEXT)
#define glMatrixScalefEXT GLEW_GET_FUN(__glewMatrixScalefEXT)
#define glMatrixTranslatedEXT GLEW_GET_FUN(__glewMatrixTranslatedEXT)
#define glMatrixTranslatefEXT GLEW_GET_FUN(__glewMatrixTranslatefEXT)
#define glMultiTexBufferEXT GLEW_GET_FUN(__glewMultiTexBufferEXT)
#define glMultiTexCoordPointerEXT GLEW_GET_FUN(__glewMultiTexCoordPointerEXT)
#define glMultiTexEnvfEXT GLEW_GET_FUN(__glewMultiTexEnvfEXT)
#define glMultiTexEnvfvEXT GLEW_GET_FUN(__glewMultiTexEnvfvEXT)
#define glMultiTexEnviEXT GLEW_GET_FUN(__glewMultiTexEnviEXT)
#define glMultiTexEnvivEXT GLEW_GET_FUN(__glewMultiTexEnvivEXT)
#define glMultiTexGendEXT GLEW_GET_FUN(__glewMultiTexGendEXT)
#define glMultiTexGendvEXT GLEW_GET_FUN(__glewMultiTexGendvEXT)
#define glMultiTexGenfEXT GLEW_GET_FUN(__glewMultiTexGenfEXT)
#define glMultiTexGenfvEXT GLEW_GET_FUN(__glewMultiTexGenfvEXT)
#define glMultiTexGeniEXT GLEW_GET_FUN(__glewMultiTexGeniEXT)
#define glMultiTexGenivEXT GLEW_GET_FUN(__glewMultiTexGenivEXT)
#define glMultiTexImage1DEXT GLEW_GET_FUN(__glewMultiTexImage1DEXT)
#define glMultiTexImage2DEXT GLEW_GET_FUN(__glewMultiTexImage2DEXT)
#define glMultiTexImage3DEXT GLEW_GET_FUN(__glewMultiTexImage3DEXT)
#define glMultiTexParameterIivEXT GLEW_GET_FUN(__glewMultiTexParameterIivEXT)
#define glMultiTexParameterIuivEXT GLEW_GET_FUN(__glewMultiTexParameterIuivEXT)
#define glMultiTexParameterfEXT GLEW_GET_FUN(__glewMultiTexParameterfEXT)
#define glMultiTexParameterfvEXT GLEW_GET_FUN(__glewMultiTexParameterfvEXT)
#define glMultiTexParameteriEXT GLEW_GET_FUN(__glewMultiTexParameteriEXT)
#define glMultiTexParameterivEXT GLEW_GET_FUN(__glewMultiTexParameterivEXT)
#define glMultiTexRenderbufferEXT GLEW_GET_FUN(__glewMultiTexRenderbufferEXT)
#define glMultiTexSubImage1DEXT GLEW_GET_FUN(__glewMultiTexSubImage1DEXT)
#define glMultiTexSubImage2DEXT GLEW_GET_FUN(__glewMultiTexSubImage2DEXT)
#define glMultiTexSubImage3DEXT GLEW_GET_FUN(__glewMultiTexSubImage3DEXT)
#define glNamedBufferDataEXT GLEW_GET_FUN(__glewNamedBufferDataEXT)
#define glNamedBufferSubDataEXT GLEW_GET_FUN(__glewNamedBufferSubDataEXT)
#define glNamedCopyBufferSubDataEXT GLEW_GET_FUN(__glewNamedCopyBufferSubDataEXT)
#define glNamedFramebufferRenderbufferEXT GLEW_GET_FUN(__glewNamedFramebufferRenderbufferEXT)
#define glNamedFramebufferTexture1DEXT GLEW_GET_FUN(__glewNamedFramebufferTexture1DEXT)
#define glNamedFramebufferTexture2DEXT GLEW_GET_FUN(__glewNamedFramebufferTexture2DEXT)
#define glNamedFramebufferTexture3DEXT GLEW_GET_FUN(__glewNamedFramebufferTexture3DEXT)
#define glNamedFramebufferTextureEXT GLEW_GET_FUN(__glewNamedFramebufferTextureEXT)
#define glNamedFramebufferTextureFaceEXT GLEW_GET_FUN(__glewNamedFramebufferTextureFaceEXT)
#define glNamedFramebufferTextureLayerEXT GLEW_GET_FUN(__glewNamedFramebufferTextureLayerEXT)
#define glNamedProgramLocalParameter4dEXT GLEW_GET_FUN(__glewNamedProgramLocalParameter4dEXT)
#define glNamedProgramLocalParameter4dvEXT GLEW_GET_FUN(__glewNamedProgramLocalParameter4dvEXT)
#define glNamedProgramLocalParameter4fEXT GLEW_GET_FUN(__glewNamedProgramLocalParameter4fEXT)
#define glNamedProgramLocalParameter4fvEXT GLEW_GET_FUN(__glewNamedProgramLocalParameter4fvEXT)
#define glNamedProgramLocalParameterI4iEXT GLEW_GET_FUN(__glewNamedProgramLocalParameterI4iEXT)
#define glNamedProgramLocalParameterI4ivEXT GLEW_GET_FUN(__glewNamedProgramLocalParameterI4ivEXT)
#define glNamedProgramLocalParameterI4uiEXT GLEW_GET_FUN(__glewNamedProgramLocalParameterI4uiEXT)
#define glNamedProgramLocalParameterI4uivEXT GLEW_GET_FUN(__glewNamedProgramLocalParameterI4uivEXT)
#define glNamedProgramLocalParameters4fvEXT GLEW_GET_FUN(__glewNamedProgramLocalParameters4fvEXT)
#define glNamedProgramLocalParametersI4ivEXT GLEW_GET_FUN(__glewNamedProgramLocalParametersI4ivEXT)
#define glNamedProgramLocalParametersI4uivEXT GLEW_GET_FUN(__glewNamedProgramLocalParametersI4uivEXT)
#define glNamedProgramStringEXT GLEW_GET_FUN(__glewNamedProgramStringEXT)
#define glNamedRenderbufferStorageEXT GLEW_GET_FUN(__glewNamedRenderbufferStorageEXT)
#define glNamedRenderbufferStorageMultisampleCoverageEXT GLEW_GET_FUN(__glewNamedRenderbufferStorageMultisampleCoverageEXT)
#define glNamedRenderbufferStorageMultisampleEXT GLEW_GET_FUN(__glewNamedRenderbufferStorageMultisampleEXT)
#define glProgramUniform1fEXT GLEW_GET_FUN(__glewProgramUniform1fEXT)
#define glProgramUniform1fvEXT GLEW_GET_FUN(__glewProgramUniform1fvEXT)
#define glProgramUniform1iEXT GLEW_GET_FUN(__glewProgramUniform1iEXT)
#define glProgramUniform1ivEXT GLEW_GET_FUN(__glewProgramUniform1ivEXT)
#define glProgramUniform1uiEXT GLEW_GET_FUN(__glewProgramUniform1uiEXT)
#define glProgramUniform1uivEXT GLEW_GET_FUN(__glewProgramUniform1uivEXT)
#define glProgramUniform2fEXT GLEW_GET_FUN(__glewProgramUniform2fEXT)
#define glProgramUniform2fvEXT GLEW_GET_FUN(__glewProgramUniform2fvEXT)
#define glProgramUniform2iEXT GLEW_GET_FUN(__glewProgramUniform2iEXT)
#define glProgramUniform2ivEXT GLEW_GET_FUN(__glewProgramUniform2ivEXT)
#define glProgramUniform2uiEXT GLEW_GET_FUN(__glewProgramUniform2uiEXT)
#define glProgramUniform2uivEXT GLEW_GET_FUN(__glewProgramUniform2uivEXT)
#define glProgramUniform3fEXT GLEW_GET_FUN(__glewProgramUniform3fEXT)
#define glProgramUniform3fvEXT GLEW_GET_FUN(__glewProgramUniform3fvEXT)
#define glProgramUniform3iEXT GLEW_GET_FUN(__glewProgramUniform3iEXT)
#define glProgramUniform3ivEXT GLEW_GET_FUN(__glewProgramUniform3ivEXT)
#define glProgramUniform3uiEXT GLEW_GET_FUN(__glewProgramUniform3uiEXT)
#define glProgramUniform3uivEXT GLEW_GET_FUN(__glewProgramUniform3uivEXT)
#define glProgramUniform4fEXT GLEW_GET_FUN(__glewProgramUniform4fEXT)
#define glProgramUniform4fvEXT GLEW_GET_FUN(__glewProgramUniform4fvEXT)
#define glProgramUniform4iEXT GLEW_GET_FUN(__glewProgramUniform4iEXT)
#define glProgramUniform4ivEXT GLEW_GET_FUN(__glewProgramUniform4ivEXT)
#define glProgramUniform4uiEXT GLEW_GET_FUN(__glewProgramUniform4uiEXT)
#define glProgramUniform4uivEXT GLEW_GET_FUN(__glewProgramUniform4uivEXT)
#define glProgramUniformMatrix2fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix2fvEXT)
#define glProgramUniformMatrix2x3fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix2x3fvEXT)
#define glProgramUniformMatrix2x4fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix2x4fvEXT)
#define glProgramUniformMatrix3fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix3fvEXT)
#define glProgramUniformMatrix3x2fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix3x2fvEXT)
#define glProgramUniformMatrix3x4fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix3x4fvEXT)
#define glProgramUniformMatrix4fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix4fvEXT)
#define glProgramUniformMatrix4x2fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix4x2fvEXT)
#define glProgramUniformMatrix4x3fvEXT GLEW_GET_FUN(__glewProgramUniformMatrix4x3fvEXT)
#define glPushClientAttribDefaultEXT GLEW_GET_FUN(__glewPushClientAttribDefaultEXT)
#define glTextureBufferEXT GLEW_GET_FUN(__glewTextureBufferEXT)
#define glTextureImage1DEXT GLEW_GET_FUN(__glewTextureImage1DEXT)
#define glTextureImage2DEXT GLEW_GET_FUN(__glewTextureImage2DEXT)
#define glTextureImage3DEXT GLEW_GET_FUN(__glewTextureImage3DEXT)
#define glTextureParameterIivEXT GLEW_GET_FUN(__glewTextureParameterIivEXT)
#define glTextureParameterIuivEXT GLEW_GET_FUN(__glewTextureParameterIuivEXT)
#define glTextureParameterfEXT GLEW_GET_FUN(__glewTextureParameterfEXT)
#define glTextureParameterfvEXT GLEW_GET_FUN(__glewTextureParameterfvEXT)
#define glTextureParameteriEXT GLEW_GET_FUN(__glewTextureParameteriEXT)
#define glTextureParameterivEXT GLEW_GET_FUN(__glewTextureParameterivEXT)
#define glTextureRenderbufferEXT GLEW_GET_FUN(__glewTextureRenderbufferEXT)
#define glTextureSubImage1DEXT GLEW_GET_FUN(__glewTextureSubImage1DEXT)
#define glTextureSubImage2DEXT GLEW_GET_FUN(__glewTextureSubImage2DEXT)
#define glTextureSubImage3DEXT GLEW_GET_FUN(__glewTextureSubImage3DEXT)
#define glUnmapNamedBufferEXT GLEW_GET_FUN(__glewUnmapNamedBufferEXT)
#define glVertexArrayColorOffsetEXT GLEW_GET_FUN(__glewVertexArrayColorOffsetEXT)
#define glVertexArrayEdgeFlagOffsetEXT GLEW_GET_FUN(__glewVertexArrayEdgeFlagOffsetEXT)
#define glVertexArrayFogCoordOffsetEXT GLEW_GET_FUN(__glewVertexArrayFogCoordOffsetEXT)
#define glVertexArrayIndexOffsetEXT GLEW_GET_FUN(__glewVertexArrayIndexOffsetEXT)
#define glVertexArrayMultiTexCoordOffsetEXT GLEW_GET_FUN(__glewVertexArrayMultiTexCoordOffsetEXT)
#define glVertexArrayNormalOffsetEXT GLEW_GET_FUN(__glewVertexArrayNormalOffsetEXT)
#define glVertexArraySecondaryColorOffsetEXT GLEW_GET_FUN(__glewVertexArraySecondaryColorOffsetEXT)
#define glVertexArrayTexCoordOffsetEXT GLEW_GET_FUN(__glewVertexArrayTexCoordOffsetEXT)
#define glVertexArrayVertexAttribIOffsetEXT GLEW_GET_FUN(__glewVertexArrayVertexAttribIOffsetEXT)
#define glVertexArrayVertexAttribOffsetEXT GLEW_GET_FUN(__glewVertexArrayVertexAttribOffsetEXT)
#define glVertexArrayVertexOffsetEXT GLEW_GET_FUN(__glewVertexArrayVertexOffsetEXT)

#define GLEW_EXT_direct_state_access GLEW_GET_VAR(__GLEW_EXT_direct_state_access)

#endif /* GL_EXT_direct_state_access */

/* -------------------------- GL_EXT_draw_buffers2 ------------------------- */

#ifndef GL_EXT_draw_buffers2
#define GL_EXT_draw_buffers2 1

typedef void (GLAPIENTRY * PFNGLCOLORMASKINDEXEDEXTPROC) (GLuint buf, GLboolean r, GLboolean g, GLboolean b, GLboolean a);
typedef void (GLAPIENTRY * PFNGLDISABLEINDEXEDEXTPROC) (GLenum target, GLuint index);
typedef void (GLAPIENTRY * PFNGLENABLEINDEXEDEXTPROC) (GLenum target, GLuint index);
typedef void (GLAPIENTRY * PFNGLGETBOOLEANINDEXEDVEXTPROC) (GLenum value, GLuint index, GLboolean* data);
typedef void (GLAPIENTRY * PFNGLGETINTEGERINDEXEDVEXTPROC) (GLenum value, GLuint index, GLint* data);
typedef GLboolean (GLAPIENTRY * PFNGLISENABLEDINDEXEDEXTPROC) (GLenum target, GLuint index);

#define glColorMaskIndexedEXT GLEW_GET_FUN(__glewColorMaskIndexedEXT)
#define glDisableIndexedEXT GLEW_GET_FUN(__glewDisableIndexedEXT)
#define glEnableIndexedEXT GLEW_GET_FUN(__glewEnableIndexedEXT)
#define glGetBooleanIndexedvEXT GLEW_GET_FUN(__glewGetBooleanIndexedvEXT)
#define glGetIntegerIndexedvEXT GLEW_GET_FUN(__glewGetIntegerIndexedvEXT)
#define glIsEnabledIndexedEXT GLEW_GET_FUN(__glewIsEnabledIndexedEXT)

#define GLEW_EXT_draw_buffers2 GLEW_GET_VAR(__GLEW_EXT_draw_buffers2)

#endif /* GL_EXT_draw_buffers2 */

/* ------------------------- GL_EXT_draw_instanced ------------------------- */

#ifndef GL_EXT_draw_instanced
#define GL_EXT_draw_instanced 1

typedef void (GLAPIENTRY * PFNGLDRAWARRAYSINSTANCEDEXTPROC) (GLenum mode, GLint start, GLsizei count, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLDRAWELEMENTSINSTANCEDEXTPROC) (GLenum mode, GLsizei count, GLenum type, const GLvoid *indices, GLsizei primcount);

#define glDrawArraysInstancedEXT GLEW_GET_FUN(__glewDrawArraysInstancedEXT)
#define glDrawElementsInstancedEXT GLEW_GET_FUN(__glewDrawElementsInstancedEXT)

#define GLEW_EXT_draw_instanced GLEW_GET_VAR(__GLEW_EXT_draw_instanced)

#endif /* GL_EXT_draw_instanced */

/* ----------------------- GL_EXT_draw_range_elements ---------------------- */

#ifndef GL_EXT_draw_range_elements
#define GL_EXT_draw_range_elements 1

#define GL_MAX_ELEMENTS_VERTICES_EXT 0x80E8
#define GL_MAX_ELEMENTS_INDICES_EXT 0x80E9

typedef void (GLAPIENTRY * PFNGLDRAWRANGEELEMENTSEXTPROC) (GLenum mode, GLuint start, GLuint end, GLsizei count, GLenum type, const GLvoid *indices);

#define glDrawRangeElementsEXT GLEW_GET_FUN(__glewDrawRangeElementsEXT)

#define GLEW_EXT_draw_range_elements GLEW_GET_VAR(__GLEW_EXT_draw_range_elements)

#endif /* GL_EXT_draw_range_elements */

/* ---------------------------- GL_EXT_fog_coord --------------------------- */

#ifndef GL_EXT_fog_coord
#define GL_EXT_fog_coord 1

#define GL_FOG_COORDINATE_SOURCE_EXT 0x8450
#define GL_FOG_COORDINATE_EXT 0x8451
#define GL_FRAGMENT_DEPTH_EXT 0x8452
#define GL_CURRENT_FOG_COORDINATE_EXT 0x8453
#define GL_FOG_COORDINATE_ARRAY_TYPE_EXT 0x8454
#define GL_FOG_COORDINATE_ARRAY_STRIDE_EXT 0x8455
#define GL_FOG_COORDINATE_ARRAY_POINTER_EXT 0x8456
#define GL_FOG_COORDINATE_ARRAY_EXT 0x8457

typedef void (GLAPIENTRY * PFNGLFOGCOORDPOINTEREXTPROC) (GLenum type, GLsizei stride, const GLvoid *pointer);
typedef void (GLAPIENTRY * PFNGLFOGCOORDDEXTPROC) (GLdouble coord);
typedef void (GLAPIENTRY * PFNGLFOGCOORDDVEXTPROC) (const GLdouble *coord);
typedef void (GLAPIENTRY * PFNGLFOGCOORDFEXTPROC) (GLfloat coord);
typedef void (GLAPIENTRY * PFNGLFOGCOORDFVEXTPROC) (const GLfloat *coord);

#define glFogCoordPointerEXT GLEW_GET_FUN(__glewFogCoordPointerEXT)
#define glFogCoorddEXT GLEW_GET_FUN(__glewFogCoorddEXT)
#define glFogCoorddvEXT GLEW_GET_FUN(__glewFogCoorddvEXT)
#define glFogCoordfEXT GLEW_GET_FUN(__glewFogCoordfEXT)
#define glFogCoordfvEXT GLEW_GET_FUN(__glewFogCoordfvEXT)

#define GLEW_EXT_fog_coord GLEW_GET_VAR(__GLEW_EXT_fog_coord)

#endif /* GL_EXT_fog_coord */

/* ------------------------ GL_EXT_fragment_lighting ----------------------- */

#ifndef GL_EXT_fragment_lighting
#define GL_EXT_fragment_lighting 1

#define GL_FRAGMENT_LIGHTING_EXT 0x8400
#define GL_FRAGMENT_COLOR_MATERIAL_EXT 0x8401
#define GL_FRAGMENT_COLOR_MATERIAL_FACE_EXT 0x8402
#define GL_FRAGMENT_COLOR_MATERIAL_PARAMETER_EXT 0x8403
#define GL_MAX_FRAGMENT_LIGHTS_EXT 0x8404
#define GL_MAX_ACTIVE_LIGHTS_EXT 0x8405
#define GL_CURRENT_RASTER_NORMAL_EXT 0x8406
#define GL_LIGHT_ENV_MODE_EXT 0x8407
#define GL_FRAGMENT_LIGHT_MODEL_LOCAL_VIEWER_EXT 0x8408
#define GL_FRAGMENT_LIGHT_MODEL_TWO_SIDE_EXT 0x8409
#define GL_FRAGMENT_LIGHT_MODEL_AMBIENT_EXT 0x840A
#define GL_FRAGMENT_LIGHT_MODEL_NORMAL_INTERPOLATION_EXT 0x840B
#define GL_FRAGMENT_LIGHT0_EXT 0x840C
#define GL_FRAGMENT_LIGHT7_EXT 0x8413

typedef void (GLAPIENTRY * PFNGLFRAGMENTCOLORMATERIALEXTPROC) (GLenum face, GLenum mode);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELFEXTPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELFVEXTPROC) (GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELIEXTPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELIVEXTPROC) (GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTFEXTPROC) (GLenum light, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTFVEXTPROC) (GLenum light, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTIEXTPROC) (GLenum light, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTIVEXTPROC) (GLenum light, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALFEXTPROC) (GLenum face, GLenum pname, const GLfloat param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALFVEXTPROC) (GLenum face, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALIEXTPROC) (GLenum face, GLenum pname, const GLint param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALIVEXTPROC) (GLenum face, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTLIGHTFVEXTPROC) (GLenum light, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTLIGHTIVEXTPROC) (GLenum light, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTMATERIALFVEXTPROC) (GLenum face, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTMATERIALIVEXTPROC) (GLenum face, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLLIGHTENVIEXTPROC) (GLenum pname, GLint param);

#define glFragmentColorMaterialEXT GLEW_GET_FUN(__glewFragmentColorMaterialEXT)
#define glFragmentLightModelfEXT GLEW_GET_FUN(__glewFragmentLightModelfEXT)
#define glFragmentLightModelfvEXT GLEW_GET_FUN(__glewFragmentLightModelfvEXT)
#define glFragmentLightModeliEXT GLEW_GET_FUN(__glewFragmentLightModeliEXT)
#define glFragmentLightModelivEXT GLEW_GET_FUN(__glewFragmentLightModelivEXT)
#define glFragmentLightfEXT GLEW_GET_FUN(__glewFragmentLightfEXT)
#define glFragmentLightfvEXT GLEW_GET_FUN(__glewFragmentLightfvEXT)
#define glFragmentLightiEXT GLEW_GET_FUN(__glewFragmentLightiEXT)
#define glFragmentLightivEXT GLEW_GET_FUN(__glewFragmentLightivEXT)
#define glFragmentMaterialfEXT GLEW_GET_FUN(__glewFragmentMaterialfEXT)
#define glFragmentMaterialfvEXT GLEW_GET_FUN(__glewFragmentMaterialfvEXT)
#define glFragmentMaterialiEXT GLEW_GET_FUN(__glewFragmentMaterialiEXT)
#define glFragmentMaterialivEXT GLEW_GET_FUN(__glewFragmentMaterialivEXT)
#define glGetFragmentLightfvEXT GLEW_GET_FUN(__glewGetFragmentLightfvEXT)
#define glGetFragmentLightivEXT GLEW_GET_FUN(__glewGetFragmentLightivEXT)
#define glGetFragmentMaterialfvEXT GLEW_GET_FUN(__glewGetFragmentMaterialfvEXT)
#define glGetFragmentMaterialivEXT GLEW_GET_FUN(__glewGetFragmentMaterialivEXT)
#define glLightEnviEXT GLEW_GET_FUN(__glewLightEnviEXT)

#define GLEW_EXT_fragment_lighting GLEW_GET_VAR(__GLEW_EXT_fragment_lighting)

#endif /* GL_EXT_fragment_lighting */

/* ------------------------ GL_EXT_framebuffer_blit ------------------------ */

#ifndef GL_EXT_framebuffer_blit
#define GL_EXT_framebuffer_blit 1

#define GL_DRAW_FRAMEBUFFER_BINDING_EXT 0x8CA6
#define GL_READ_FRAMEBUFFER_EXT 0x8CA8
#define GL_DRAW_FRAMEBUFFER_EXT 0x8CA9
#define GL_READ_FRAMEBUFFER_BINDING_EXT 0x8CAA

typedef void (GLAPIENTRY * PFNGLBLITFRAMEBUFFEREXTPROC) (GLint srcX0, GLint srcY0, GLint srcX1, GLint srcY1, GLint dstX0, GLint dstY0, GLint dstX1, GLint dstY1, GLbitfield mask, GLenum filter);

#define glBlitFramebufferEXT GLEW_GET_FUN(__glewBlitFramebufferEXT)

#define GLEW_EXT_framebuffer_blit GLEW_GET_VAR(__GLEW_EXT_framebuffer_blit)

#endif /* GL_EXT_framebuffer_blit */

/* --------------------- GL_EXT_framebuffer_multisample -------------------- */

#ifndef GL_EXT_framebuffer_multisample
#define GL_EXT_framebuffer_multisample 1

#define GL_RENDERBUFFER_SAMPLES_EXT 0x8CAB
#define GL_FRAMEBUFFER_INCOMPLETE_MULTISAMPLE_EXT 0x8D56
#define GL_MAX_SAMPLES_EXT 0x8D57

typedef void (GLAPIENTRY * PFNGLRENDERBUFFERSTORAGEMULTISAMPLEEXTPROC) (GLenum target, GLsizei samples, GLenum internalformat, GLsizei width, GLsizei height);

#define glRenderbufferStorageMultisampleEXT GLEW_GET_FUN(__glewRenderbufferStorageMultisampleEXT)

#define GLEW_EXT_framebuffer_multisample GLEW_GET_VAR(__GLEW_EXT_framebuffer_multisample)

#endif /* GL_EXT_framebuffer_multisample */

/* --------------- GL_EXT_framebuffer_multisample_blit_scaled -------------- */

#ifndef GL_EXT_framebuffer_multisample_blit_scaled
#define GL_EXT_framebuffer_multisample_blit_scaled 1

#define GL_SCALED_RESOLVE_FASTEST_EXT 0x90BA
#define GL_SCALED_RESOLVE_NICEST_EXT 0x90BB

#define GLEW_EXT_framebuffer_multisample_blit_scaled GLEW_GET_VAR(__GLEW_EXT_framebuffer_multisample_blit_scaled)

#endif /* GL_EXT_framebuffer_multisample_blit_scaled */

/* ----------------------- GL_EXT_framebuffer_object ----------------------- */

#ifndef GL_EXT_framebuffer_object
#define GL_EXT_framebuffer_object 1

#define GL_INVALID_FRAMEBUFFER_OPERATION_EXT 0x0506
#define GL_MAX_RENDERBUFFER_SIZE_EXT 0x84E8
#define GL_FRAMEBUFFER_BINDING_EXT 0x8CA6
#define GL_RENDERBUFFER_BINDING_EXT 0x8CA7
#define GL_FRAMEBUFFER_ATTACHMENT_OBJECT_TYPE_EXT 0x8CD0
#define GL_FRAMEBUFFER_ATTACHMENT_OBJECT_NAME_EXT 0x8CD1
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_LEVEL_EXT 0x8CD2
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_CUBE_MAP_FACE_EXT 0x8CD3
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_3D_ZOFFSET_EXT 0x8CD4
#define GL_FRAMEBUFFER_COMPLETE_EXT 0x8CD5
#define GL_FRAMEBUFFER_INCOMPLETE_ATTACHMENT_EXT 0x8CD6
#define GL_FRAMEBUFFER_INCOMPLETE_MISSING_ATTACHMENT_EXT 0x8CD7
#define GL_FRAMEBUFFER_INCOMPLETE_DIMENSIONS_EXT 0x8CD9
#define GL_FRAMEBUFFER_INCOMPLETE_FORMATS_EXT 0x8CDA
#define GL_FRAMEBUFFER_INCOMPLETE_DRAW_BUFFER_EXT 0x8CDB
#define GL_FRAMEBUFFER_INCOMPLETE_READ_BUFFER_EXT 0x8CDC
#define GL_FRAMEBUFFER_UNSUPPORTED_EXT 0x8CDD
#define GL_MAX_COLOR_ATTACHMENTS_EXT 0x8CDF
#define GL_COLOR_ATTACHMENT0_EXT 0x8CE0
#define GL_COLOR_ATTACHMENT1_EXT 0x8CE1
#define GL_COLOR_ATTACHMENT2_EXT 0x8CE2
#define GL_COLOR_ATTACHMENT3_EXT 0x8CE3
#define GL_COLOR_ATTACHMENT4_EXT 0x8CE4
#define GL_COLOR_ATTACHMENT5_EXT 0x8CE5
#define GL_COLOR_ATTACHMENT6_EXT 0x8CE6
#define GL_COLOR_ATTACHMENT7_EXT 0x8CE7
#define GL_COLOR_ATTACHMENT8_EXT 0x8CE8
#define GL_COLOR_ATTACHMENT9_EXT 0x8CE9
#define GL_COLOR_ATTACHMENT10_EXT 0x8CEA
#define GL_COLOR_ATTACHMENT11_EXT 0x8CEB
#define GL_COLOR_ATTACHMENT12_EXT 0x8CEC
#define GL_COLOR_ATTACHMENT13_EXT 0x8CED
#define GL_COLOR_ATTACHMENT14_EXT 0x8CEE
#define GL_COLOR_ATTACHMENT15_EXT 0x8CEF
#define GL_DEPTH_ATTACHMENT_EXT 0x8D00
#define GL_STENCIL_ATTACHMENT_EXT 0x8D20
#define GL_FRAMEBUFFER_EXT 0x8D40
#define GL_RENDERBUFFER_EXT 0x8D41
#define GL_RENDERBUFFER_WIDTH_EXT 0x8D42
#define GL_RENDERBUFFER_HEIGHT_EXT 0x8D43
#define GL_RENDERBUFFER_INTERNAL_FORMAT_EXT 0x8D44
#define GL_STENCIL_INDEX1_EXT 0x8D46
#define GL_STENCIL_INDEX4_EXT 0x8D47
#define GL_STENCIL_INDEX8_EXT 0x8D48
#define GL_STENCIL_INDEX16_EXT 0x8D49
#define GL_RENDERBUFFER_RED_SIZE_EXT 0x8D50
#define GL_RENDERBUFFER_GREEN_SIZE_EXT 0x8D51
#define GL_RENDERBUFFER_BLUE_SIZE_EXT 0x8D52
#define GL_RENDERBUFFER_ALPHA_SIZE_EXT 0x8D53
#define GL_RENDERBUFFER_DEPTH_SIZE_EXT 0x8D54
#define GL_RENDERBUFFER_STENCIL_SIZE_EXT 0x8D55

typedef void (GLAPIENTRY * PFNGLBINDFRAMEBUFFEREXTPROC) (GLenum target, GLuint framebuffer);
typedef void (GLAPIENTRY * PFNGLBINDRENDERBUFFEREXTPROC) (GLenum target, GLuint renderbuffer);
typedef GLenum (GLAPIENTRY * PFNGLCHECKFRAMEBUFFERSTATUSEXTPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLDELETEFRAMEBUFFERSEXTPROC) (GLsizei n, const GLuint* framebuffers);
typedef void (GLAPIENTRY * PFNGLDELETERENDERBUFFERSEXTPROC) (GLsizei n, const GLuint* renderbuffers);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERRENDERBUFFEREXTPROC) (GLenum target, GLenum attachment, GLenum renderbuffertarget, GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURE1DEXTPROC) (GLenum target, GLenum attachment, GLenum textarget, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURE2DEXTPROC) (GLenum target, GLenum attachment, GLenum textarget, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURE3DEXTPROC) (GLenum target, GLenum attachment, GLenum textarget, GLuint texture, GLint level, GLint zoffset);
typedef void (GLAPIENTRY * PFNGLGENFRAMEBUFFERSEXTPROC) (GLsizei n, GLuint* framebuffers);
typedef void (GLAPIENTRY * PFNGLGENRENDERBUFFERSEXTPROC) (GLsizei n, GLuint* renderbuffers);
typedef void (GLAPIENTRY * PFNGLGENERATEMIPMAPEXTPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLGETFRAMEBUFFERATTACHMENTPARAMETERIVEXTPROC) (GLenum target, GLenum attachment, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETRENDERBUFFERPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISFRAMEBUFFEREXTPROC) (GLuint framebuffer);
typedef GLboolean (GLAPIENTRY * PFNGLISRENDERBUFFEREXTPROC) (GLuint renderbuffer);
typedef void (GLAPIENTRY * PFNGLRENDERBUFFERSTORAGEEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height);

#define glBindFramebufferEXT GLEW_GET_FUN(__glewBindFramebufferEXT)
#define glBindRenderbufferEXT GLEW_GET_FUN(__glewBindRenderbufferEXT)
#define glCheckFramebufferStatusEXT GLEW_GET_FUN(__glewCheckFramebufferStatusEXT)
#define glDeleteFramebuffersEXT GLEW_GET_FUN(__glewDeleteFramebuffersEXT)
#define glDeleteRenderbuffersEXT GLEW_GET_FUN(__glewDeleteRenderbuffersEXT)
#define glFramebufferRenderbufferEXT GLEW_GET_FUN(__glewFramebufferRenderbufferEXT)
#define glFramebufferTexture1DEXT GLEW_GET_FUN(__glewFramebufferTexture1DEXT)
#define glFramebufferTexture2DEXT GLEW_GET_FUN(__glewFramebufferTexture2DEXT)
#define glFramebufferTexture3DEXT GLEW_GET_FUN(__glewFramebufferTexture3DEXT)
#define glGenFramebuffersEXT GLEW_GET_FUN(__glewGenFramebuffersEXT)
#define glGenRenderbuffersEXT GLEW_GET_FUN(__glewGenRenderbuffersEXT)
#define glGenerateMipmapEXT GLEW_GET_FUN(__glewGenerateMipmapEXT)
#define glGetFramebufferAttachmentParameterivEXT GLEW_GET_FUN(__glewGetFramebufferAttachmentParameterivEXT)
#define glGetRenderbufferParameterivEXT GLEW_GET_FUN(__glewGetRenderbufferParameterivEXT)
#define glIsFramebufferEXT GLEW_GET_FUN(__glewIsFramebufferEXT)
#define glIsRenderbufferEXT GLEW_GET_FUN(__glewIsRenderbufferEXT)
#define glRenderbufferStorageEXT GLEW_GET_FUN(__glewRenderbufferStorageEXT)

#define GLEW_EXT_framebuffer_object GLEW_GET_VAR(__GLEW_EXT_framebuffer_object)

#endif /* GL_EXT_framebuffer_object */

/* ------------------------ GL_EXT_framebuffer_sRGB ------------------------ */

#ifndef GL_EXT_framebuffer_sRGB
#define GL_EXT_framebuffer_sRGB 1

#define GL_FRAMEBUFFER_SRGB_EXT 0x8DB9
#define GL_FRAMEBUFFER_SRGB_CAPABLE_EXT 0x8DBA

#define GLEW_EXT_framebuffer_sRGB GLEW_GET_VAR(__GLEW_EXT_framebuffer_sRGB)

#endif /* GL_EXT_framebuffer_sRGB */

/* ------------------------ GL_EXT_geometry_shader4 ------------------------ */

#ifndef GL_EXT_geometry_shader4
#define GL_EXT_geometry_shader4 1

#define GL_LINES_ADJACENCY_EXT 0xA
#define GL_LINE_STRIP_ADJACENCY_EXT 0xB
#define GL_TRIANGLES_ADJACENCY_EXT 0xC
#define GL_TRIANGLE_STRIP_ADJACENCY_EXT 0xD
#define GL_PROGRAM_POINT_SIZE_EXT 0x8642
#define GL_MAX_VARYING_COMPONENTS_EXT 0x8B4B
#define GL_MAX_GEOMETRY_TEXTURE_IMAGE_UNITS_EXT 0x8C29
#define GL_FRAMEBUFFER_ATTACHMENT_TEXTURE_LAYER_EXT 0x8CD4
#define GL_FRAMEBUFFER_ATTACHMENT_LAYERED_EXT 0x8DA7
#define GL_FRAMEBUFFER_INCOMPLETE_LAYER_TARGETS_EXT 0x8DA8
#define GL_FRAMEBUFFER_INCOMPLETE_LAYER_COUNT_EXT 0x8DA9
#define GL_GEOMETRY_SHADER_EXT 0x8DD9
#define GL_GEOMETRY_VERTICES_OUT_EXT 0x8DDA
#define GL_GEOMETRY_INPUT_TYPE_EXT 0x8DDB
#define GL_GEOMETRY_OUTPUT_TYPE_EXT 0x8DDC
#define GL_MAX_GEOMETRY_VARYING_COMPONENTS_EXT 0x8DDD
#define GL_MAX_VERTEX_VARYING_COMPONENTS_EXT 0x8DDE
#define GL_MAX_GEOMETRY_UNIFORM_COMPONENTS_EXT 0x8DDF
#define GL_MAX_GEOMETRY_OUTPUT_VERTICES_EXT 0x8DE0
#define GL_MAX_GEOMETRY_TOTAL_OUTPUT_COMPONENTS_EXT 0x8DE1

typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTUREEXTPROC) (GLenum target, GLenum attachment, GLuint texture, GLint level);
typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTUREFACEEXTPROC) (GLenum target, GLenum attachment, GLuint texture, GLint level, GLenum face);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETERIEXTPROC) (GLuint program, GLenum pname, GLint value);

#define glFramebufferTextureEXT GLEW_GET_FUN(__glewFramebufferTextureEXT)
#define glFramebufferTextureFaceEXT GLEW_GET_FUN(__glewFramebufferTextureFaceEXT)
#define glProgramParameteriEXT GLEW_GET_FUN(__glewProgramParameteriEXT)

#define GLEW_EXT_geometry_shader4 GLEW_GET_VAR(__GLEW_EXT_geometry_shader4)

#endif /* GL_EXT_geometry_shader4 */

/* --------------------- GL_EXT_gpu_program_parameters --------------------- */

#ifndef GL_EXT_gpu_program_parameters
#define GL_EXT_gpu_program_parameters 1

typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERS4FVEXTPROC) (GLenum target, GLuint index, GLsizei count, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERS4FVEXTPROC) (GLenum target, GLuint index, GLsizei count, const GLfloat* params);

#define glProgramEnvParameters4fvEXT GLEW_GET_FUN(__glewProgramEnvParameters4fvEXT)
#define glProgramLocalParameters4fvEXT GLEW_GET_FUN(__glewProgramLocalParameters4fvEXT)

#define GLEW_EXT_gpu_program_parameters GLEW_GET_VAR(__GLEW_EXT_gpu_program_parameters)

#endif /* GL_EXT_gpu_program_parameters */

/* --------------------------- GL_EXT_gpu_shader4 -------------------------- */

#ifndef GL_EXT_gpu_shader4
#define GL_EXT_gpu_shader4 1

#define GL_VERTEX_ATTRIB_ARRAY_INTEGER_EXT 0x88FD
#define GL_SAMPLER_1D_ARRAY_EXT 0x8DC0
#define GL_SAMPLER_2D_ARRAY_EXT 0x8DC1
#define GL_SAMPLER_BUFFER_EXT 0x8DC2
#define GL_SAMPLER_1D_ARRAY_SHADOW_EXT 0x8DC3
#define GL_SAMPLER_2D_ARRAY_SHADOW_EXT 0x8DC4
#define GL_SAMPLER_CUBE_SHADOW_EXT 0x8DC5
#define GL_UNSIGNED_INT_VEC2_EXT 0x8DC6
#define GL_UNSIGNED_INT_VEC3_EXT 0x8DC7
#define GL_UNSIGNED_INT_VEC4_EXT 0x8DC8
#define GL_INT_SAMPLER_1D_EXT 0x8DC9
#define GL_INT_SAMPLER_2D_EXT 0x8DCA
#define GL_INT_SAMPLER_3D_EXT 0x8DCB
#define GL_INT_SAMPLER_CUBE_EXT 0x8DCC
#define GL_INT_SAMPLER_2D_RECT_EXT 0x8DCD
#define GL_INT_SAMPLER_1D_ARRAY_EXT 0x8DCE
#define GL_INT_SAMPLER_2D_ARRAY_EXT 0x8DCF
#define GL_INT_SAMPLER_BUFFER_EXT 0x8DD0
#define GL_UNSIGNED_INT_SAMPLER_1D_EXT 0x8DD1
#define GL_UNSIGNED_INT_SAMPLER_2D_EXT 0x8DD2
#define GL_UNSIGNED_INT_SAMPLER_3D_EXT 0x8DD3
#define GL_UNSIGNED_INT_SAMPLER_CUBE_EXT 0x8DD4
#define GL_UNSIGNED_INT_SAMPLER_2D_RECT_EXT 0x8DD5
#define GL_UNSIGNED_INT_SAMPLER_1D_ARRAY_EXT 0x8DD6
#define GL_UNSIGNED_INT_SAMPLER_2D_ARRAY_EXT 0x8DD7
#define GL_UNSIGNED_INT_SAMPLER_BUFFER_EXT 0x8DD8

typedef void (GLAPIENTRY * PFNGLBINDFRAGDATALOCATIONEXTPROC) (GLuint program, GLuint color, const GLchar *name);
typedef GLint (GLAPIENTRY * PFNGLGETFRAGDATALOCATIONEXTPROC) (GLuint program, const GLchar *name);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMUIVEXTPROC) (GLuint program, GLint location, GLuint *params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIIVEXTPROC) (GLuint index, GLenum pname, GLint *params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIUIVEXTPROC) (GLuint index, GLenum pname, GLuint *params);
typedef void (GLAPIENTRY * PFNGLUNIFORM1UIEXTPROC) (GLint location, GLuint v0);
typedef void (GLAPIENTRY * PFNGLUNIFORM1UIVEXTPROC) (GLint location, GLsizei count, const GLuint *value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2UIEXTPROC) (GLint location, GLuint v0, GLuint v1);
typedef void (GLAPIENTRY * PFNGLUNIFORM2UIVEXTPROC) (GLint location, GLsizei count, const GLuint *value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3UIEXTPROC) (GLint location, GLuint v0, GLuint v1, GLuint v2);
typedef void (GLAPIENTRY * PFNGLUNIFORM3UIVEXTPROC) (GLint location, GLsizei count, const GLuint *value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4UIEXTPROC) (GLint location, GLuint v0, GLuint v1, GLuint v2, GLuint v3);
typedef void (GLAPIENTRY * PFNGLUNIFORM4UIVEXTPROC) (GLint location, GLsizei count, const GLuint *value);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1IEXTPROC) (GLuint index, GLint x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1IVEXTPROC) (GLuint index, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1UIEXTPROC) (GLuint index, GLuint x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI1UIVEXTPROC) (GLuint index, const GLuint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2IEXTPROC) (GLuint index, GLint x, GLint y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2IVEXTPROC) (GLuint index, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2UIEXTPROC) (GLuint index, GLuint x, GLuint y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI2UIVEXTPROC) (GLuint index, const GLuint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3IEXTPROC) (GLuint index, GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3IVEXTPROC) (GLuint index, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3UIEXTPROC) (GLuint index, GLuint x, GLuint y, GLuint z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI3UIVEXTPROC) (GLuint index, const GLuint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4BVEXTPROC) (GLuint index, const GLbyte *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4IEXTPROC) (GLuint index, GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4IVEXTPROC) (GLuint index, const GLint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4SVEXTPROC) (GLuint index, const GLshort *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4UBVEXTPROC) (GLuint index, const GLubyte *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4UIEXTPROC) (GLuint index, GLuint x, GLuint y, GLuint z, GLuint w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4UIVEXTPROC) (GLuint index, const GLuint *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBI4USVEXTPROC) (GLuint index, const GLushort *v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBIPOINTEREXTPROC) (GLuint index, GLint size, GLenum type, GLsizei stride, const GLvoid *pointer);

#define glBindFragDataLocationEXT GLEW_GET_FUN(__glewBindFragDataLocationEXT)
#define glGetFragDataLocationEXT GLEW_GET_FUN(__glewGetFragDataLocationEXT)
#define glGetUniformuivEXT GLEW_GET_FUN(__glewGetUniformuivEXT)
#define glGetVertexAttribIivEXT GLEW_GET_FUN(__glewGetVertexAttribIivEXT)
#define glGetVertexAttribIuivEXT GLEW_GET_FUN(__glewGetVertexAttribIuivEXT)
#define glUniform1uiEXT GLEW_GET_FUN(__glewUniform1uiEXT)
#define glUniform1uivEXT GLEW_GET_FUN(__glewUniform1uivEXT)
#define glUniform2uiEXT GLEW_GET_FUN(__glewUniform2uiEXT)
#define glUniform2uivEXT GLEW_GET_FUN(__glewUniform2uivEXT)
#define glUniform3uiEXT GLEW_GET_FUN(__glewUniform3uiEXT)
#define glUniform3uivEXT GLEW_GET_FUN(__glewUniform3uivEXT)
#define glUniform4uiEXT GLEW_GET_FUN(__glewUniform4uiEXT)
#define glUniform4uivEXT GLEW_GET_FUN(__glewUniform4uivEXT)
#define glVertexAttribI1iEXT GLEW_GET_FUN(__glewVertexAttribI1iEXT)
#define glVertexAttribI1ivEXT GLEW_GET_FUN(__glewVertexAttribI1ivEXT)
#define glVertexAttribI1uiEXT GLEW_GET_FUN(__glewVertexAttribI1uiEXT)
#define glVertexAttribI1uivEXT GLEW_GET_FUN(__glewVertexAttribI1uivEXT)
#define glVertexAttribI2iEXT GLEW_GET_FUN(__glewVertexAttribI2iEXT)
#define glVertexAttribI2ivEXT GLEW_GET_FUN(__glewVertexAttribI2ivEXT)
#define glVertexAttribI2uiEXT GLEW_GET_FUN(__glewVertexAttribI2uiEXT)
#define glVertexAttribI2uivEXT GLEW_GET_FUN(__glewVertexAttribI2uivEXT)
#define glVertexAttribI3iEXT GLEW_GET_FUN(__glewVertexAttribI3iEXT)
#define glVertexAttribI3ivEXT GLEW_GET_FUN(__glewVertexAttribI3ivEXT)
#define glVertexAttribI3uiEXT GLEW_GET_FUN(__glewVertexAttribI3uiEXT)
#define glVertexAttribI3uivEXT GLEW_GET_FUN(__glewVertexAttribI3uivEXT)
#define glVertexAttribI4bvEXT GLEW_GET_FUN(__glewVertexAttribI4bvEXT)
#define glVertexAttribI4iEXT GLEW_GET_FUN(__glewVertexAttribI4iEXT)
#define glVertexAttribI4ivEXT GLEW_GET_FUN(__glewVertexAttribI4ivEXT)
#define glVertexAttribI4svEXT GLEW_GET_FUN(__glewVertexAttribI4svEXT)
#define glVertexAttribI4ubvEXT GLEW_GET_FUN(__glewVertexAttribI4ubvEXT)
#define glVertexAttribI4uiEXT GLEW_GET_FUN(__glewVertexAttribI4uiEXT)
#define glVertexAttribI4uivEXT GLEW_GET_FUN(__glewVertexAttribI4uivEXT)
#define glVertexAttribI4usvEXT GLEW_GET_FUN(__glewVertexAttribI4usvEXT)
#define glVertexAttribIPointerEXT GLEW_GET_FUN(__glewVertexAttribIPointerEXT)

#define GLEW_EXT_gpu_shader4 GLEW_GET_VAR(__GLEW_EXT_gpu_shader4)

#endif /* GL_EXT_gpu_shader4 */

/* ---------------------------- GL_EXT_histogram --------------------------- */

#ifndef GL_EXT_histogram
#define GL_EXT_histogram 1

#define GL_HISTOGRAM_EXT 0x8024
#define GL_PROXY_HISTOGRAM_EXT 0x8025
#define GL_HISTOGRAM_WIDTH_EXT 0x8026
#define GL_HISTOGRAM_FORMAT_EXT 0x8027
#define GL_HISTOGRAM_RED_SIZE_EXT 0x8028
#define GL_HISTOGRAM_GREEN_SIZE_EXT 0x8029
#define GL_HISTOGRAM_BLUE_SIZE_EXT 0x802A
#define GL_HISTOGRAM_ALPHA_SIZE_EXT 0x802B
#define GL_HISTOGRAM_LUMINANCE_SIZE_EXT 0x802C
#define GL_HISTOGRAM_SINK_EXT 0x802D
#define GL_MINMAX_EXT 0x802E
#define GL_MINMAX_FORMAT_EXT 0x802F
#define GL_MINMAX_SINK_EXT 0x8030

typedef void (GLAPIENTRY * PFNGLGETHISTOGRAMEXTPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, void* values);
typedef void (GLAPIENTRY * PFNGLGETHISTOGRAMPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETHISTOGRAMPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETMINMAXEXTPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, void* values);
typedef void (GLAPIENTRY * PFNGLGETMINMAXPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMINMAXPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLHISTOGRAMEXTPROC) (GLenum target, GLsizei width, GLenum internalformat, GLboolean sink);
typedef void (GLAPIENTRY * PFNGLMINMAXEXTPROC) (GLenum target, GLenum internalformat, GLboolean sink);
typedef void (GLAPIENTRY * PFNGLRESETHISTOGRAMEXTPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLRESETMINMAXEXTPROC) (GLenum target);

#define glGetHistogramEXT GLEW_GET_FUN(__glewGetHistogramEXT)
#define glGetHistogramParameterfvEXT GLEW_GET_FUN(__glewGetHistogramParameterfvEXT)
#define glGetHistogramParameterivEXT GLEW_GET_FUN(__glewGetHistogramParameterivEXT)
#define glGetMinmaxEXT GLEW_GET_FUN(__glewGetMinmaxEXT)
#define glGetMinmaxParameterfvEXT GLEW_GET_FUN(__glewGetMinmaxParameterfvEXT)
#define glGetMinmaxParameterivEXT GLEW_GET_FUN(__glewGetMinmaxParameterivEXT)
#define glHistogramEXT GLEW_GET_FUN(__glewHistogramEXT)
#define glMinmaxEXT GLEW_GET_FUN(__glewMinmaxEXT)
#define glResetHistogramEXT GLEW_GET_FUN(__glewResetHistogramEXT)
#define glResetMinmaxEXT GLEW_GET_FUN(__glewResetMinmaxEXT)

#define GLEW_EXT_histogram GLEW_GET_VAR(__GLEW_EXT_histogram)

#endif /* GL_EXT_histogram */

/* ----------------------- GL_EXT_index_array_formats ---------------------- */

#ifndef GL_EXT_index_array_formats
#define GL_EXT_index_array_formats 1

#define GLEW_EXT_index_array_formats GLEW_GET_VAR(__GLEW_EXT_index_array_formats)

#endif /* GL_EXT_index_array_formats */

/* --------------------------- GL_EXT_index_func --------------------------- */

#ifndef GL_EXT_index_func
#define GL_EXT_index_func 1

typedef void (GLAPIENTRY * PFNGLINDEXFUNCEXTPROC) (GLenum func, GLfloat ref);

#define glIndexFuncEXT GLEW_GET_FUN(__glewIndexFuncEXT)

#define GLEW_EXT_index_func GLEW_GET_VAR(__GLEW_EXT_index_func)

#endif /* GL_EXT_index_func */

/* ------------------------- GL_EXT_index_material ------------------------- */

#ifndef GL_EXT_index_material
#define GL_EXT_index_material 1

typedef void (GLAPIENTRY * PFNGLINDEXMATERIALEXTPROC) (GLenum face, GLenum mode);

#define glIndexMaterialEXT GLEW_GET_FUN(__glewIndexMaterialEXT)

#define GLEW_EXT_index_material GLEW_GET_VAR(__GLEW_EXT_index_material)

#endif /* GL_EXT_index_material */

/* -------------------------- GL_EXT_index_texture ------------------------- */

#ifndef GL_EXT_index_texture
#define GL_EXT_index_texture 1

#define GLEW_EXT_index_texture GLEW_GET_VAR(__GLEW_EXT_index_texture)

#endif /* GL_EXT_index_texture */

/* -------------------------- GL_EXT_light_texture ------------------------- */

#ifndef GL_EXT_light_texture
#define GL_EXT_light_texture 1

#define GL_FRAGMENT_MATERIAL_EXT 0x8349
#define GL_FRAGMENT_NORMAL_EXT 0x834A
#define GL_FRAGMENT_COLOR_EXT 0x834C
#define GL_ATTENUATION_EXT 0x834D
#define GL_SHADOW_ATTENUATION_EXT 0x834E
#define GL_TEXTURE_APPLICATION_MODE_EXT 0x834F
#define GL_TEXTURE_LIGHT_EXT 0x8350
#define GL_TEXTURE_MATERIAL_FACE_EXT 0x8351
#define GL_TEXTURE_MATERIAL_PARAMETER_EXT 0x8352
#define GL_FRAGMENT_DEPTH_EXT 0x8452

typedef void (GLAPIENTRY * PFNGLAPPLYTEXTUREEXTPROC) (GLenum mode);
typedef void (GLAPIENTRY * PFNGLTEXTURELIGHTEXTPROC) (GLenum pname);
typedef void (GLAPIENTRY * PFNGLTEXTUREMATERIALEXTPROC) (GLenum face, GLenum mode);

#define glApplyTextureEXT GLEW_GET_FUN(__glewApplyTextureEXT)
#define glTextureLightEXT GLEW_GET_FUN(__glewTextureLightEXT)
#define glTextureMaterialEXT GLEW_GET_FUN(__glewTextureMaterialEXT)

#define GLEW_EXT_light_texture GLEW_GET_VAR(__GLEW_EXT_light_texture)

#endif /* GL_EXT_light_texture */

/* ------------------------- GL_EXT_misc_attribute ------------------------- */

#ifndef GL_EXT_misc_attribute
#define GL_EXT_misc_attribute 1

#define GLEW_EXT_misc_attribute GLEW_GET_VAR(__GLEW_EXT_misc_attribute)

#endif /* GL_EXT_misc_attribute */

/* ------------------------ GL_EXT_multi_draw_arrays ----------------------- */

#ifndef GL_EXT_multi_draw_arrays
#define GL_EXT_multi_draw_arrays 1

typedef void (GLAPIENTRY * PFNGLMULTIDRAWARRAYSEXTPROC) (GLenum mode, const GLint* first, const GLsizei *count, GLsizei primcount);
typedef void (GLAPIENTRY * PFNGLMULTIDRAWELEMENTSEXTPROC) (GLenum mode, GLsizei* count, GLenum type, const GLvoid **indices, GLsizei primcount);

#define glMultiDrawArraysEXT GLEW_GET_FUN(__glewMultiDrawArraysEXT)
#define glMultiDrawElementsEXT GLEW_GET_FUN(__glewMultiDrawElementsEXT)

#define GLEW_EXT_multi_draw_arrays GLEW_GET_VAR(__GLEW_EXT_multi_draw_arrays)

#endif /* GL_EXT_multi_draw_arrays */

/* --------------------------- GL_EXT_multisample -------------------------- */

#ifndef GL_EXT_multisample
#define GL_EXT_multisample 1

#define GL_MULTISAMPLE_EXT 0x809D
#define GL_SAMPLE_ALPHA_TO_MASK_EXT 0x809E
#define GL_SAMPLE_ALPHA_TO_ONE_EXT 0x809F
#define GL_SAMPLE_MASK_EXT 0x80A0
#define GL_1PASS_EXT 0x80A1
#define GL_2PASS_0_EXT 0x80A2
#define GL_2PASS_1_EXT 0x80A3
#define GL_4PASS_0_EXT 0x80A4
#define GL_4PASS_1_EXT 0x80A5
#define GL_4PASS_2_EXT 0x80A6
#define GL_4PASS_3_EXT 0x80A7
#define GL_SAMPLE_BUFFERS_EXT 0x80A8
#define GL_SAMPLES_EXT 0x80A9
#define GL_SAMPLE_MASK_VALUE_EXT 0x80AA
#define GL_SAMPLE_MASK_INVERT_EXT 0x80AB
#define GL_SAMPLE_PATTERN_EXT 0x80AC
#define GL_MULTISAMPLE_BIT_EXT 0x20000000

typedef void (GLAPIENTRY * PFNGLSAMPLEMASKEXTPROC) (GLclampf value, GLboolean invert);
typedef void (GLAPIENTRY * PFNGLSAMPLEPATTERNEXTPROC) (GLenum pattern);

#define glSampleMaskEXT GLEW_GET_FUN(__glewSampleMaskEXT)
#define glSamplePatternEXT GLEW_GET_FUN(__glewSamplePatternEXT)

#define GLEW_EXT_multisample GLEW_GET_VAR(__GLEW_EXT_multisample)

#endif /* GL_EXT_multisample */

/* ---------------------- GL_EXT_packed_depth_stencil ---------------------- */

#ifndef GL_EXT_packed_depth_stencil
#define GL_EXT_packed_depth_stencil 1

#define GL_DEPTH_STENCIL_EXT 0x84F9
#define GL_UNSIGNED_INT_24_8_EXT 0x84FA
#define GL_DEPTH24_STENCIL8_EXT 0x88F0
#define GL_TEXTURE_STENCIL_SIZE_EXT 0x88F1

#define GLEW_EXT_packed_depth_stencil GLEW_GET_VAR(__GLEW_EXT_packed_depth_stencil)

#endif /* GL_EXT_packed_depth_stencil */

/* -------------------------- GL_EXT_packed_float -------------------------- */

#ifndef GL_EXT_packed_float
#define GL_EXT_packed_float 1

#define GL_R11F_G11F_B10F_EXT 0x8C3A
#define GL_UNSIGNED_INT_10F_11F_11F_REV_EXT 0x8C3B
#define GL_RGBA_SIGNED_COMPONENTS_EXT 0x8C3C

#define GLEW_EXT_packed_float GLEW_GET_VAR(__GLEW_EXT_packed_float)

#endif /* GL_EXT_packed_float */

/* -------------------------- GL_EXT_packed_pixels ------------------------- */

#ifndef GL_EXT_packed_pixels
#define GL_EXT_packed_pixels 1

#define GL_UNSIGNED_BYTE_3_3_2_EXT 0x8032
#define GL_UNSIGNED_SHORT_4_4_4_4_EXT 0x8033
#define GL_UNSIGNED_SHORT_5_5_5_1_EXT 0x8034
#define GL_UNSIGNED_INT_8_8_8_8_EXT 0x8035
#define GL_UNSIGNED_INT_10_10_10_2_EXT 0x8036

#define GLEW_EXT_packed_pixels GLEW_GET_VAR(__GLEW_EXT_packed_pixels)

#endif /* GL_EXT_packed_pixels */

/* ------------------------ GL_EXT_paletted_texture ------------------------ */

#ifndef GL_EXT_paletted_texture
#define GL_EXT_paletted_texture 1

#define GL_TEXTURE_1D 0x0DE0
#define GL_TEXTURE_2D 0x0DE1
#define GL_PROXY_TEXTURE_1D 0x8063
#define GL_PROXY_TEXTURE_2D 0x8064
#define GL_TEXTURE_3D_EXT 0x806F
#define GL_PROXY_TEXTURE_3D_EXT 0x8070
#define GL_COLOR_TABLE_FORMAT_EXT 0x80D8
#define GL_COLOR_TABLE_WIDTH_EXT 0x80D9
#define GL_COLOR_TABLE_RED_SIZE_EXT 0x80DA
#define GL_COLOR_TABLE_GREEN_SIZE_EXT 0x80DB
#define GL_COLOR_TABLE_BLUE_SIZE_EXT 0x80DC
#define GL_COLOR_TABLE_ALPHA_SIZE_EXT 0x80DD
#define GL_COLOR_TABLE_LUMINANCE_SIZE_EXT 0x80DE
#define GL_COLOR_TABLE_INTENSITY_SIZE_EXT 0x80DF
#define GL_COLOR_INDEX1_EXT 0x80E2
#define GL_COLOR_INDEX2_EXT 0x80E3
#define GL_COLOR_INDEX4_EXT 0x80E4
#define GL_COLOR_INDEX8_EXT 0x80E5
#define GL_COLOR_INDEX12_EXT 0x80E6
#define GL_COLOR_INDEX16_EXT 0x80E7
#define GL_TEXTURE_INDEX_SIZE_EXT 0x80ED
#define GL_TEXTURE_CUBE_MAP_ARB 0x8513
#define GL_PROXY_TEXTURE_CUBE_MAP_ARB 0x851B

typedef void (GLAPIENTRY * PFNGLCOLORTABLEEXTPROC) (GLenum target, GLenum internalFormat, GLsizei width, GLenum format, GLenum type, const void* data);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEEXTPROC) (GLenum target, GLenum format, GLenum type, void* data);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint* params);

#define glColorTableEXT GLEW_GET_FUN(__glewColorTableEXT)
#define glGetColorTableEXT GLEW_GET_FUN(__glewGetColorTableEXT)
#define glGetColorTableParameterfvEXT GLEW_GET_FUN(__glewGetColorTableParameterfvEXT)
#define glGetColorTableParameterivEXT GLEW_GET_FUN(__glewGetColorTableParameterivEXT)

#define GLEW_EXT_paletted_texture GLEW_GET_VAR(__GLEW_EXT_paletted_texture)

#endif /* GL_EXT_paletted_texture */

/* ----------------------- GL_EXT_pixel_buffer_object ---------------------- */

#ifndef GL_EXT_pixel_buffer_object
#define GL_EXT_pixel_buffer_object 1

#define GL_PIXEL_PACK_BUFFER_EXT 0x88EB
#define GL_PIXEL_UNPACK_BUFFER_EXT 0x88EC
#define GL_PIXEL_PACK_BUFFER_BINDING_EXT 0x88ED
#define GL_PIXEL_UNPACK_BUFFER_BINDING_EXT 0x88EF

#define GLEW_EXT_pixel_buffer_object GLEW_GET_VAR(__GLEW_EXT_pixel_buffer_object)

#endif /* GL_EXT_pixel_buffer_object */

/* ------------------------- GL_EXT_pixel_transform ------------------------ */

#ifndef GL_EXT_pixel_transform
#define GL_EXT_pixel_transform 1

#define GL_PIXEL_TRANSFORM_2D_EXT 0x8330
#define GL_PIXEL_MAG_FILTER_EXT 0x8331
#define GL_PIXEL_MIN_FILTER_EXT 0x8332
#define GL_PIXEL_CUBIC_WEIGHT_EXT 0x8333
#define GL_CUBIC_EXT 0x8334
#define GL_AVERAGE_EXT 0x8335
#define GL_PIXEL_TRANSFORM_2D_STACK_DEPTH_EXT 0x8336
#define GL_MAX_PIXEL_TRANSFORM_2D_STACK_DEPTH_EXT 0x8337
#define GL_PIXEL_TRANSFORM_2D_MATRIX_EXT 0x8338

typedef void (GLAPIENTRY * PFNGLGETPIXELTRANSFORMPARAMETERFVEXTPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETPIXELTRANSFORMPARAMETERIVEXTPROC) (GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLPIXELTRANSFORMPARAMETERFEXTPROC) (GLenum target, GLenum pname, const GLfloat param);
typedef void (GLAPIENTRY * PFNGLPIXELTRANSFORMPARAMETERFVEXTPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLPIXELTRANSFORMPARAMETERIEXTPROC) (GLenum target, GLenum pname, const GLint param);
typedef void (GLAPIENTRY * PFNGLPIXELTRANSFORMPARAMETERIVEXTPROC) (GLenum target, GLenum pname, const GLint* params);

#define glGetPixelTransformParameterfvEXT GLEW_GET_FUN(__glewGetPixelTransformParameterfvEXT)
#define glGetPixelTransformParameterivEXT GLEW_GET_FUN(__glewGetPixelTransformParameterivEXT)
#define glPixelTransformParameterfEXT GLEW_GET_FUN(__glewPixelTransformParameterfEXT)
#define glPixelTransformParameterfvEXT GLEW_GET_FUN(__glewPixelTransformParameterfvEXT)
#define glPixelTransformParameteriEXT GLEW_GET_FUN(__glewPixelTransformParameteriEXT)
#define glPixelTransformParameterivEXT GLEW_GET_FUN(__glewPixelTransformParameterivEXT)

#define GLEW_EXT_pixel_transform GLEW_GET_VAR(__GLEW_EXT_pixel_transform)

#endif /* GL_EXT_pixel_transform */

/* ------------------- GL_EXT_pixel_transform_color_table ------------------ */

#ifndef GL_EXT_pixel_transform_color_table
#define GL_EXT_pixel_transform_color_table 1

#define GLEW_EXT_pixel_transform_color_table GLEW_GET_VAR(__GLEW_EXT_pixel_transform_color_table)

#endif /* GL_EXT_pixel_transform_color_table */

/* ------------------------ GL_EXT_point_parameters ------------------------ */

#ifndef GL_EXT_point_parameters
#define GL_EXT_point_parameters 1

#define GL_POINT_SIZE_MIN_EXT 0x8126
#define GL_POINT_SIZE_MAX_EXT 0x8127
#define GL_POINT_FADE_THRESHOLD_SIZE_EXT 0x8128
#define GL_DISTANCE_ATTENUATION_EXT 0x8129

typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERFEXTPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERFVEXTPROC) (GLenum pname, const GLfloat* params);

#define glPointParameterfEXT GLEW_GET_FUN(__glewPointParameterfEXT)
#define glPointParameterfvEXT GLEW_GET_FUN(__glewPointParameterfvEXT)

#define GLEW_EXT_point_parameters GLEW_GET_VAR(__GLEW_EXT_point_parameters)

#endif /* GL_EXT_point_parameters */

/* ------------------------- GL_EXT_polygon_offset ------------------------- */

#ifndef GL_EXT_polygon_offset
#define GL_EXT_polygon_offset 1

#define GL_POLYGON_OFFSET_EXT 0x8037
#define GL_POLYGON_OFFSET_FACTOR_EXT 0x8038
#define GL_POLYGON_OFFSET_BIAS_EXT 0x8039

typedef void (GLAPIENTRY * PFNGLPOLYGONOFFSETEXTPROC) (GLfloat factor, GLfloat bias);

#define glPolygonOffsetEXT GLEW_GET_FUN(__glewPolygonOffsetEXT)

#define GLEW_EXT_polygon_offset GLEW_GET_VAR(__GLEW_EXT_polygon_offset)

#endif /* GL_EXT_polygon_offset */

/* ------------------------ GL_EXT_provoking_vertex ------------------------ */

#ifndef GL_EXT_provoking_vertex
#define GL_EXT_provoking_vertex 1

#define GL_QUADS_FOLLOW_PROVOKING_VERTEX_CONVENTION_EXT 0x8E4C
#define GL_FIRST_VERTEX_CONVENTION_EXT 0x8E4D
#define GL_LAST_VERTEX_CONVENTION_EXT 0x8E4E
#define GL_PROVOKING_VERTEX_EXT 0x8E4F

typedef void (GLAPIENTRY * PFNGLPROVOKINGVERTEXEXTPROC) (GLenum mode);

#define glProvokingVertexEXT GLEW_GET_FUN(__glewProvokingVertexEXT)

#define GLEW_EXT_provoking_vertex GLEW_GET_VAR(__GLEW_EXT_provoking_vertex)

#endif /* GL_EXT_provoking_vertex */

/* ------------------------- GL_EXT_rescale_normal ------------------------- */

#ifndef GL_EXT_rescale_normal
#define GL_EXT_rescale_normal 1

#define GL_RESCALE_NORMAL_EXT 0x803A

#define GLEW_EXT_rescale_normal GLEW_GET_VAR(__GLEW_EXT_rescale_normal)

#endif /* GL_EXT_rescale_normal */

/* -------------------------- GL_EXT_scene_marker -------------------------- */

#ifndef GL_EXT_scene_marker
#define GL_EXT_scene_marker 1

typedef void (GLAPIENTRY * PFNGLBEGINSCENEEXTPROC) (void);
typedef void (GLAPIENTRY * PFNGLENDSCENEEXTPROC) (void);

#define glBeginSceneEXT GLEW_GET_FUN(__glewBeginSceneEXT)
#define glEndSceneEXT GLEW_GET_FUN(__glewEndSceneEXT)

#define GLEW_EXT_scene_marker GLEW_GET_VAR(__GLEW_EXT_scene_marker)

#endif /* GL_EXT_scene_marker */

/* ------------------------- GL_EXT_secondary_color ------------------------ */

#ifndef GL_EXT_secondary_color
#define GL_EXT_secondary_color 1

#define GL_COLOR_SUM_EXT 0x8458
#define GL_CURRENT_SECONDARY_COLOR_EXT 0x8459
#define GL_SECONDARY_COLOR_ARRAY_SIZE_EXT 0x845A
#define GL_SECONDARY_COLOR_ARRAY_TYPE_EXT 0x845B
#define GL_SECONDARY_COLOR_ARRAY_STRIDE_EXT 0x845C
#define GL_SECONDARY_COLOR_ARRAY_POINTER_EXT 0x845D
#define GL_SECONDARY_COLOR_ARRAY_EXT 0x845E

typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3BEXTPROC) (GLbyte red, GLbyte green, GLbyte blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3BVEXTPROC) (const GLbyte *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3DEXTPROC) (GLdouble red, GLdouble green, GLdouble blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3DVEXTPROC) (const GLdouble *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3FEXTPROC) (GLfloat red, GLfloat green, GLfloat blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3FVEXTPROC) (const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3IEXTPROC) (GLint red, GLint green, GLint blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3IVEXTPROC) (const GLint *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3SEXTPROC) (GLshort red, GLshort green, GLshort blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3SVEXTPROC) (const GLshort *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UBEXTPROC) (GLubyte red, GLubyte green, GLubyte blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UBVEXTPROC) (const GLubyte *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UIEXTPROC) (GLuint red, GLuint green, GLuint blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3UIVEXTPROC) (const GLuint *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3USEXTPROC) (GLushort red, GLushort green, GLushort blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3USVEXTPROC) (const GLushort *v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLORPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, const GLvoid *pointer);

#define glSecondaryColor3bEXT GLEW_GET_FUN(__glewSecondaryColor3bEXT)
#define glSecondaryColor3bvEXT GLEW_GET_FUN(__glewSecondaryColor3bvEXT)
#define glSecondaryColor3dEXT GLEW_GET_FUN(__glewSecondaryColor3dEXT)
#define glSecondaryColor3dvEXT GLEW_GET_FUN(__glewSecondaryColor3dvEXT)
#define glSecondaryColor3fEXT GLEW_GET_FUN(__glewSecondaryColor3fEXT)
#define glSecondaryColor3fvEXT GLEW_GET_FUN(__glewSecondaryColor3fvEXT)
#define glSecondaryColor3iEXT GLEW_GET_FUN(__glewSecondaryColor3iEXT)
#define glSecondaryColor3ivEXT GLEW_GET_FUN(__glewSecondaryColor3ivEXT)
#define glSecondaryColor3sEXT GLEW_GET_FUN(__glewSecondaryColor3sEXT)
#define glSecondaryColor3svEXT GLEW_GET_FUN(__glewSecondaryColor3svEXT)
#define glSecondaryColor3ubEXT GLEW_GET_FUN(__glewSecondaryColor3ubEXT)
#define glSecondaryColor3ubvEXT GLEW_GET_FUN(__glewSecondaryColor3ubvEXT)
#define glSecondaryColor3uiEXT GLEW_GET_FUN(__glewSecondaryColor3uiEXT)
#define glSecondaryColor3uivEXT GLEW_GET_FUN(__glewSecondaryColor3uivEXT)
#define glSecondaryColor3usEXT GLEW_GET_FUN(__glewSecondaryColor3usEXT)
#define glSecondaryColor3usvEXT GLEW_GET_FUN(__glewSecondaryColor3usvEXT)
#define glSecondaryColorPointerEXT GLEW_GET_FUN(__glewSecondaryColorPointerEXT)

#define GLEW_EXT_secondary_color GLEW_GET_VAR(__GLEW_EXT_secondary_color)

#endif /* GL_EXT_secondary_color */

/* --------------------- GL_EXT_separate_shader_objects -------------------- */

#ifndef GL_EXT_separate_shader_objects
#define GL_EXT_separate_shader_objects 1

#define GL_ACTIVE_PROGRAM_EXT 0x8B8D

typedef void (GLAPIENTRY * PFNGLACTIVEPROGRAMEXTPROC) (GLuint program);
typedef GLuint (GLAPIENTRY * PFNGLCREATESHADERPROGRAMEXTPROC) (GLenum type, const char* string);
typedef void (GLAPIENTRY * PFNGLUSESHADERPROGRAMEXTPROC) (GLenum type, GLuint program);

#define glActiveProgramEXT GLEW_GET_FUN(__glewActiveProgramEXT)
#define glCreateShaderProgramEXT GLEW_GET_FUN(__glewCreateShaderProgramEXT)
#define glUseShaderProgramEXT GLEW_GET_FUN(__glewUseShaderProgramEXT)

#define GLEW_EXT_separate_shader_objects GLEW_GET_VAR(__GLEW_EXT_separate_shader_objects)

#endif /* GL_EXT_separate_shader_objects */

/* --------------------- GL_EXT_separate_specular_color -------------------- */

#ifndef GL_EXT_separate_specular_color
#define GL_EXT_separate_specular_color 1

#define GL_LIGHT_MODEL_COLOR_CONTROL_EXT 0x81F8
#define GL_SINGLE_COLOR_EXT 0x81F9
#define GL_SEPARATE_SPECULAR_COLOR_EXT 0x81FA

#define GLEW_EXT_separate_specular_color GLEW_GET_VAR(__GLEW_EXT_separate_specular_color)

#endif /* GL_EXT_separate_specular_color */

/* --------------------- GL_EXT_shader_image_load_store -------------------- */

#ifndef GL_EXT_shader_image_load_store
#define GL_EXT_shader_image_load_store 1

#define GL_VERTEX_ATTRIB_ARRAY_BARRIER_BIT_EXT 0x00000001
#define GL_ELEMENT_ARRAY_BARRIER_BIT_EXT 0x00000002
#define GL_UNIFORM_BARRIER_BIT_EXT 0x00000004
#define GL_TEXTURE_FETCH_BARRIER_BIT_EXT 0x00000008
#define GL_SHADER_IMAGE_ACCESS_BARRIER_BIT_EXT 0x00000020
#define GL_COMMAND_BARRIER_BIT_EXT 0x00000040
#define GL_PIXEL_BUFFER_BARRIER_BIT_EXT 0x00000080
#define GL_TEXTURE_UPDATE_BARRIER_BIT_EXT 0x00000100
#define GL_BUFFER_UPDATE_BARRIER_BIT_EXT 0x00000200
#define GL_FRAMEBUFFER_BARRIER_BIT_EXT 0x00000400
#define GL_TRANSFORM_FEEDBACK_BARRIER_BIT_EXT 0x00000800
#define GL_ATOMIC_COUNTER_BARRIER_BIT_EXT 0x00001000
#define GL_MAX_IMAGE_UNITS_EXT 0x8F38
#define GL_MAX_COMBINED_IMAGE_UNITS_AND_FRAGMENT_OUTPUTS_EXT 0x8F39
#define GL_IMAGE_BINDING_NAME_EXT 0x8F3A
#define GL_IMAGE_BINDING_LEVEL_EXT 0x8F3B
#define GL_IMAGE_BINDING_LAYERED_EXT 0x8F3C
#define GL_IMAGE_BINDING_LAYER_EXT 0x8F3D
#define GL_IMAGE_BINDING_ACCESS_EXT 0x8F3E
#define GL_IMAGE_1D_EXT 0x904C
#define GL_IMAGE_2D_EXT 0x904D
#define GL_IMAGE_3D_EXT 0x904E
#define GL_IMAGE_2D_RECT_EXT 0x904F
#define GL_IMAGE_CUBE_EXT 0x9050
#define GL_IMAGE_BUFFER_EXT 0x9051
#define GL_IMAGE_1D_ARRAY_EXT 0x9052
#define GL_IMAGE_2D_ARRAY_EXT 0x9053
#define GL_IMAGE_CUBE_MAP_ARRAY_EXT 0x9054
#define GL_IMAGE_2D_MULTISAMPLE_EXT 0x9055
#define GL_IMAGE_2D_MULTISAMPLE_ARRAY_EXT 0x9056
#define GL_INT_IMAGE_1D_EXT 0x9057
#define GL_INT_IMAGE_2D_EXT 0x9058
#define GL_INT_IMAGE_3D_EXT 0x9059
#define GL_INT_IMAGE_2D_RECT_EXT 0x905A
#define GL_INT_IMAGE_CUBE_EXT 0x905B
#define GL_INT_IMAGE_BUFFER_EXT 0x905C
#define GL_INT_IMAGE_1D_ARRAY_EXT 0x905D
#define GL_INT_IMAGE_2D_ARRAY_EXT 0x905E
#define GL_INT_IMAGE_CUBE_MAP_ARRAY_EXT 0x905F
#define GL_INT_IMAGE_2D_MULTISAMPLE_EXT 0x9060
#define GL_INT_IMAGE_2D_MULTISAMPLE_ARRAY_EXT 0x9061
#define GL_UNSIGNED_INT_IMAGE_1D_EXT 0x9062
#define GL_UNSIGNED_INT_IMAGE_2D_EXT 0x9063
#define GL_UNSIGNED_INT_IMAGE_3D_EXT 0x9064
#define GL_UNSIGNED_INT_IMAGE_2D_RECT_EXT 0x9065
#define GL_UNSIGNED_INT_IMAGE_CUBE_EXT 0x9066
#define GL_UNSIGNED_INT_IMAGE_BUFFER_EXT 0x9067
#define GL_UNSIGNED_INT_IMAGE_1D_ARRAY_EXT 0x9068
#define GL_UNSIGNED_INT_IMAGE_2D_ARRAY_EXT 0x9069
#define GL_UNSIGNED_INT_IMAGE_CUBE_MAP_ARRAY_EXT 0x906A
#define GL_UNSIGNED_INT_IMAGE_2D_MULTISAMPLE_EXT 0x906B
#define GL_UNSIGNED_INT_IMAGE_2D_MULTISAMPLE_ARRAY_EXT 0x906C
#define GL_MAX_IMAGE_SAMPLES_EXT 0x906D
#define GL_IMAGE_BINDING_FORMAT_EXT 0x906E
#define GL_ALL_BARRIER_BITS_EXT 0xFFFFFFFF

typedef void (GLAPIENTRY * PFNGLBINDIMAGETEXTUREEXTPROC) (GLuint index, GLuint texture, GLint level, GLboolean layered, GLint layer, GLenum access, GLint format);
typedef void (GLAPIENTRY * PFNGLMEMORYBARRIEREXTPROC) (GLbitfield barriers);

#define glBindImageTextureEXT GLEW_GET_FUN(__glewBindImageTextureEXT)
#define glMemoryBarrierEXT GLEW_GET_FUN(__glewMemoryBarrierEXT)

#define GLEW_EXT_shader_image_load_store GLEW_GET_VAR(__GLEW_EXT_shader_image_load_store)

#endif /* GL_EXT_shader_image_load_store */

/* -------------------------- GL_EXT_shadow_funcs -------------------------- */

#ifndef GL_EXT_shadow_funcs
#define GL_EXT_shadow_funcs 1

#define GLEW_EXT_shadow_funcs GLEW_GET_VAR(__GLEW_EXT_shadow_funcs)

#endif /* GL_EXT_shadow_funcs */

/* --------------------- GL_EXT_shared_texture_palette --------------------- */

#ifndef GL_EXT_shared_texture_palette
#define GL_EXT_shared_texture_palette 1

#define GL_SHARED_TEXTURE_PALETTE_EXT 0x81FB

#define GLEW_EXT_shared_texture_palette GLEW_GET_VAR(__GLEW_EXT_shared_texture_palette)

#endif /* GL_EXT_shared_texture_palette */

/* ------------------------ GL_EXT_stencil_clear_tag ----------------------- */

#ifndef GL_EXT_stencil_clear_tag
#define GL_EXT_stencil_clear_tag 1

#define GL_STENCIL_TAG_BITS_EXT 0x88F2
#define GL_STENCIL_CLEAR_TAG_VALUE_EXT 0x88F3

#define GLEW_EXT_stencil_clear_tag GLEW_GET_VAR(__GLEW_EXT_stencil_clear_tag)

#endif /* GL_EXT_stencil_clear_tag */

/* ------------------------ GL_EXT_stencil_two_side ------------------------ */

#ifndef GL_EXT_stencil_two_side
#define GL_EXT_stencil_two_side 1

#define GL_STENCIL_TEST_TWO_SIDE_EXT 0x8910
#define GL_ACTIVE_STENCIL_FACE_EXT 0x8911

typedef void (GLAPIENTRY * PFNGLACTIVESTENCILFACEEXTPROC) (GLenum face);

#define glActiveStencilFaceEXT GLEW_GET_FUN(__glewActiveStencilFaceEXT)

#define GLEW_EXT_stencil_two_side GLEW_GET_VAR(__GLEW_EXT_stencil_two_side)

#endif /* GL_EXT_stencil_two_side */

/* -------------------------- GL_EXT_stencil_wrap -------------------------- */

#ifndef GL_EXT_stencil_wrap
#define GL_EXT_stencil_wrap 1

#define GL_INCR_WRAP_EXT 0x8507
#define GL_DECR_WRAP_EXT 0x8508

#define GLEW_EXT_stencil_wrap GLEW_GET_VAR(__GLEW_EXT_stencil_wrap)

#endif /* GL_EXT_stencil_wrap */

/* --------------------------- GL_EXT_subtexture --------------------------- */

#ifndef GL_EXT_subtexture
#define GL_EXT_subtexture 1

typedef void (GLAPIENTRY * PFNGLTEXSUBIMAGE1DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXSUBIMAGE2DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXSUBIMAGE3DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLenum type, const void* pixels);

#define glTexSubImage1DEXT GLEW_GET_FUN(__glewTexSubImage1DEXT)
#define glTexSubImage2DEXT GLEW_GET_FUN(__glewTexSubImage2DEXT)
#define glTexSubImage3DEXT GLEW_GET_FUN(__glewTexSubImage3DEXT)

#define GLEW_EXT_subtexture GLEW_GET_VAR(__GLEW_EXT_subtexture)

#endif /* GL_EXT_subtexture */

/* ----------------------------- GL_EXT_texture ---------------------------- */

#ifndef GL_EXT_texture
#define GL_EXT_texture 1

#define GL_ALPHA4_EXT 0x803B
#define GL_ALPHA8_EXT 0x803C
#define GL_ALPHA12_EXT 0x803D
#define GL_ALPHA16_EXT 0x803E
#define GL_LUMINANCE4_EXT 0x803F
#define GL_LUMINANCE8_EXT 0x8040
#define GL_LUMINANCE12_EXT 0x8041
#define GL_LUMINANCE16_EXT 0x8042
#define GL_LUMINANCE4_ALPHA4_EXT 0x8043
#define GL_LUMINANCE6_ALPHA2_EXT 0x8044
#define GL_LUMINANCE8_ALPHA8_EXT 0x8045
#define GL_LUMINANCE12_ALPHA4_EXT 0x8046
#define GL_LUMINANCE12_ALPHA12_EXT 0x8047
#define GL_LUMINANCE16_ALPHA16_EXT 0x8048
#define GL_INTENSITY_EXT 0x8049
#define GL_INTENSITY4_EXT 0x804A
#define GL_INTENSITY8_EXT 0x804B
#define GL_INTENSITY12_EXT 0x804C
#define GL_INTENSITY16_EXT 0x804D
#define GL_RGB2_EXT 0x804E
#define GL_RGB4_EXT 0x804F
#define GL_RGB5_EXT 0x8050
#define GL_RGB8_EXT 0x8051
#define GL_RGB10_EXT 0x8052
#define GL_RGB12_EXT 0x8053
#define GL_RGB16_EXT 0x8054
#define GL_RGBA2_EXT 0x8055
#define GL_RGBA4_EXT 0x8056
#define GL_RGB5_A1_EXT 0x8057
#define GL_RGBA8_EXT 0x8058
#define GL_RGB10_A2_EXT 0x8059
#define GL_RGBA12_EXT 0x805A
#define GL_RGBA16_EXT 0x805B
#define GL_TEXTURE_RED_SIZE_EXT 0x805C
#define GL_TEXTURE_GREEN_SIZE_EXT 0x805D
#define GL_TEXTURE_BLUE_SIZE_EXT 0x805E
#define GL_TEXTURE_ALPHA_SIZE_EXT 0x805F
#define GL_TEXTURE_LUMINANCE_SIZE_EXT 0x8060
#define GL_TEXTURE_INTENSITY_SIZE_EXT 0x8061
#define GL_REPLACE_EXT 0x8062
#define GL_PROXY_TEXTURE_1D_EXT 0x8063
#define GL_PROXY_TEXTURE_2D_EXT 0x8064

#define GLEW_EXT_texture GLEW_GET_VAR(__GLEW_EXT_texture)

#endif /* GL_EXT_texture */

/* ---------------------------- GL_EXT_texture3D --------------------------- */

#ifndef GL_EXT_texture3D
#define GL_EXT_texture3D 1

#define GL_PACK_SKIP_IMAGES_EXT 0x806B
#define GL_PACK_IMAGE_HEIGHT_EXT 0x806C
#define GL_UNPACK_SKIP_IMAGES_EXT 0x806D
#define GL_UNPACK_IMAGE_HEIGHT_EXT 0x806E
#define GL_TEXTURE_3D_EXT 0x806F
#define GL_PROXY_TEXTURE_3D_EXT 0x8070
#define GL_TEXTURE_DEPTH_EXT 0x8071
#define GL_TEXTURE_WRAP_R_EXT 0x8072
#define GL_MAX_3D_TEXTURE_SIZE_EXT 0x8073

typedef void (GLAPIENTRY * PFNGLTEXIMAGE3DEXTPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLenum format, GLenum type, const void* pixels);

#define glTexImage3DEXT GLEW_GET_FUN(__glewTexImage3DEXT)

#define GLEW_EXT_texture3D GLEW_GET_VAR(__GLEW_EXT_texture3D)

#endif /* GL_EXT_texture3D */

/* -------------------------- GL_EXT_texture_array ------------------------- */

#ifndef GL_EXT_texture_array
#define GL_EXT_texture_array 1

#define GL_COMPARE_REF_DEPTH_TO_TEXTURE_EXT 0x884E
#define GL_MAX_ARRAY_TEXTURE_LAYERS_EXT 0x88FF
#define GL_TEXTURE_1D_ARRAY_EXT 0x8C18
#define GL_PROXY_TEXTURE_1D_ARRAY_EXT 0x8C19
#define GL_TEXTURE_2D_ARRAY_EXT 0x8C1A
#define GL_PROXY_TEXTURE_2D_ARRAY_EXT 0x8C1B
#define GL_TEXTURE_BINDING_1D_ARRAY_EXT 0x8C1C
#define GL_TEXTURE_BINDING_2D_ARRAY_EXT 0x8C1D

typedef void (GLAPIENTRY * PFNGLFRAMEBUFFERTEXTURELAYEREXTPROC) (GLenum target, GLenum attachment, GLuint texture, GLint level, GLint layer);

#define glFramebufferTextureLayerEXT GLEW_GET_FUN(__glewFramebufferTextureLayerEXT)

#define GLEW_EXT_texture_array GLEW_GET_VAR(__GLEW_EXT_texture_array)

#endif /* GL_EXT_texture_array */

/* ---------------------- GL_EXT_texture_buffer_object --------------------- */

#ifndef GL_EXT_texture_buffer_object
#define GL_EXT_texture_buffer_object 1

#define GL_TEXTURE_BUFFER_EXT 0x8C2A
#define GL_MAX_TEXTURE_BUFFER_SIZE_EXT 0x8C2B
#define GL_TEXTURE_BINDING_BUFFER_EXT 0x8C2C
#define GL_TEXTURE_BUFFER_DATA_STORE_BINDING_EXT 0x8C2D
#define GL_TEXTURE_BUFFER_FORMAT_EXT 0x8C2E

typedef void (GLAPIENTRY * PFNGLTEXBUFFEREXTPROC) (GLenum target, GLenum internalformat, GLuint buffer);

#define glTexBufferEXT GLEW_GET_FUN(__glewTexBufferEXT)

#define GLEW_EXT_texture_buffer_object GLEW_GET_VAR(__GLEW_EXT_texture_buffer_object)

#endif /* GL_EXT_texture_buffer_object */

/* -------------------- GL_EXT_texture_compression_dxt1 -------------------- */

#ifndef GL_EXT_texture_compression_dxt1
#define GL_EXT_texture_compression_dxt1 1

#define GL_COMPRESSED_RGB_S3TC_DXT1_EXT 0x83F0
#define GL_COMPRESSED_RGBA_S3TC_DXT1_EXT 0x83F1

#define GLEW_EXT_texture_compression_dxt1 GLEW_GET_VAR(__GLEW_EXT_texture_compression_dxt1)

#endif /* GL_EXT_texture_compression_dxt1 */

/* -------------------- GL_EXT_texture_compression_latc -------------------- */

#ifndef GL_EXT_texture_compression_latc
#define GL_EXT_texture_compression_latc 1

#define GL_COMPRESSED_LUMINANCE_LATC1_EXT 0x8C70
#define GL_COMPRESSED_SIGNED_LUMINANCE_LATC1_EXT 0x8C71
#define GL_COMPRESSED_LUMINANCE_ALPHA_LATC2_EXT 0x8C72
#define GL_COMPRESSED_SIGNED_LUMINANCE_ALPHA_LATC2_EXT 0x8C73

#define GLEW_EXT_texture_compression_latc GLEW_GET_VAR(__GLEW_EXT_texture_compression_latc)

#endif /* GL_EXT_texture_compression_latc */

/* -------------------- GL_EXT_texture_compression_rgtc -------------------- */

#ifndef GL_EXT_texture_compression_rgtc
#define GL_EXT_texture_compression_rgtc 1

#define GL_COMPRESSED_RED_RGTC1_EXT 0x8DBB
#define GL_COMPRESSED_SIGNED_RED_RGTC1_EXT 0x8DBC
#define GL_COMPRESSED_RED_GREEN_RGTC2_EXT 0x8DBD
#define GL_COMPRESSED_SIGNED_RED_GREEN_RGTC2_EXT 0x8DBE

#define GLEW_EXT_texture_compression_rgtc GLEW_GET_VAR(__GLEW_EXT_texture_compression_rgtc)

#endif /* GL_EXT_texture_compression_rgtc */

/* -------------------- GL_EXT_texture_compression_s3tc -------------------- */

#ifndef GL_EXT_texture_compression_s3tc
#define GL_EXT_texture_compression_s3tc 1

#define GL_COMPRESSED_RGB_S3TC_DXT1_EXT 0x83F0
#define GL_COMPRESSED_RGBA_S3TC_DXT1_EXT 0x83F1
#define GL_COMPRESSED_RGBA_S3TC_DXT3_EXT 0x83F2
#define GL_COMPRESSED_RGBA_S3TC_DXT5_EXT 0x83F3

#define GLEW_EXT_texture_compression_s3tc GLEW_GET_VAR(__GLEW_EXT_texture_compression_s3tc)

#endif /* GL_EXT_texture_compression_s3tc */

/* ------------------------ GL_EXT_texture_cube_map ------------------------ */

#ifndef GL_EXT_texture_cube_map
#define GL_EXT_texture_cube_map 1

#define GL_NORMAL_MAP_EXT 0x8511
#define GL_REFLECTION_MAP_EXT 0x8512
#define GL_TEXTURE_CUBE_MAP_EXT 0x8513
#define GL_TEXTURE_BINDING_CUBE_MAP_EXT 0x8514
#define GL_TEXTURE_CUBE_MAP_POSITIVE_X_EXT 0x8515
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_X_EXT 0x8516
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Y_EXT 0x8517
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Y_EXT 0x8518
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Z_EXT 0x8519
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Z_EXT 0x851A
#define GL_PROXY_TEXTURE_CUBE_MAP_EXT 0x851B
#define GL_MAX_CUBE_MAP_TEXTURE_SIZE_EXT 0x851C

#define GLEW_EXT_texture_cube_map GLEW_GET_VAR(__GLEW_EXT_texture_cube_map)

#endif /* GL_EXT_texture_cube_map */

/* ----------------------- GL_EXT_texture_edge_clamp ----------------------- */

#ifndef GL_EXT_texture_edge_clamp
#define GL_EXT_texture_edge_clamp 1

#define GL_CLAMP_TO_EDGE_EXT 0x812F

#define GLEW_EXT_texture_edge_clamp GLEW_GET_VAR(__GLEW_EXT_texture_edge_clamp)

#endif /* GL_EXT_texture_edge_clamp */

/* --------------------------- GL_EXT_texture_env -------------------------- */

#ifndef GL_EXT_texture_env
#define GL_EXT_texture_env 1

#define GL_TEXTURE_ENV0_EXT 0
#define GL_ENV_BLEND_EXT 0
#define GL_TEXTURE_ENV_SHIFT_EXT 0
#define GL_ENV_REPLACE_EXT 0
#define GL_ENV_ADD_EXT 0
#define GL_ENV_SUBTRACT_EXT 0
#define GL_TEXTURE_ENV_MODE_ALPHA_EXT 0
#define GL_ENV_REVERSE_SUBTRACT_EXT 0
#define GL_ENV_REVERSE_BLEND_EXT 0
#define GL_ENV_COPY_EXT 0
#define GL_ENV_MODULATE_EXT 0

#define GLEW_EXT_texture_env GLEW_GET_VAR(__GLEW_EXT_texture_env)

#endif /* GL_EXT_texture_env */

/* ------------------------- GL_EXT_texture_env_add ------------------------ */

#ifndef GL_EXT_texture_env_add
#define GL_EXT_texture_env_add 1

#define GLEW_EXT_texture_env_add GLEW_GET_VAR(__GLEW_EXT_texture_env_add)

#endif /* GL_EXT_texture_env_add */

/* ----------------------- GL_EXT_texture_env_combine ---------------------- */

#ifndef GL_EXT_texture_env_combine
#define GL_EXT_texture_env_combine 1

#define GL_COMBINE_EXT 0x8570
#define GL_COMBINE_RGB_EXT 0x8571
#define GL_COMBINE_ALPHA_EXT 0x8572
#define GL_RGB_SCALE_EXT 0x8573
#define GL_ADD_SIGNED_EXT 0x8574
#define GL_INTERPOLATE_EXT 0x8575
#define GL_CONSTANT_EXT 0x8576
#define GL_PRIMARY_COLOR_EXT 0x8577
#define GL_PREVIOUS_EXT 0x8578
#define GL_SOURCE0_RGB_EXT 0x8580
#define GL_SOURCE1_RGB_EXT 0x8581
#define GL_SOURCE2_RGB_EXT 0x8582
#define GL_SOURCE0_ALPHA_EXT 0x8588
#define GL_SOURCE1_ALPHA_EXT 0x8589
#define GL_SOURCE2_ALPHA_EXT 0x858A
#define GL_OPERAND0_RGB_EXT 0x8590
#define GL_OPERAND1_RGB_EXT 0x8591
#define GL_OPERAND2_RGB_EXT 0x8592
#define GL_OPERAND0_ALPHA_EXT 0x8598
#define GL_OPERAND1_ALPHA_EXT 0x8599
#define GL_OPERAND2_ALPHA_EXT 0x859A

#define GLEW_EXT_texture_env_combine GLEW_GET_VAR(__GLEW_EXT_texture_env_combine)

#endif /* GL_EXT_texture_env_combine */

/* ------------------------ GL_EXT_texture_env_dot3 ------------------------ */

#ifndef GL_EXT_texture_env_dot3
#define GL_EXT_texture_env_dot3 1

#define GL_DOT3_RGB_EXT 0x8740
#define GL_DOT3_RGBA_EXT 0x8741

#define GLEW_EXT_texture_env_dot3 GLEW_GET_VAR(__GLEW_EXT_texture_env_dot3)

#endif /* GL_EXT_texture_env_dot3 */

/* ------------------- GL_EXT_texture_filter_anisotropic ------------------- */

#ifndef GL_EXT_texture_filter_anisotropic
#define GL_EXT_texture_filter_anisotropic 1

#define GL_TEXTURE_MAX_ANISOTROPY_EXT 0x84FE
#define GL_MAX_TEXTURE_MAX_ANISOTROPY_EXT 0x84FF

#define GLEW_EXT_texture_filter_anisotropic GLEW_GET_VAR(__GLEW_EXT_texture_filter_anisotropic)

#endif /* GL_EXT_texture_filter_anisotropic */

/* ------------------------- GL_EXT_texture_integer ------------------------ */

#ifndef GL_EXT_texture_integer
#define GL_EXT_texture_integer 1

#define GL_RGBA32UI_EXT 0x8D70
#define GL_RGB32UI_EXT 0x8D71
#define GL_ALPHA32UI_EXT 0x8D72
#define GL_INTENSITY32UI_EXT 0x8D73
#define GL_LUMINANCE32UI_EXT 0x8D74
#define GL_LUMINANCE_ALPHA32UI_EXT 0x8D75
#define GL_RGBA16UI_EXT 0x8D76
#define GL_RGB16UI_EXT 0x8D77
#define GL_ALPHA16UI_EXT 0x8D78
#define GL_INTENSITY16UI_EXT 0x8D79
#define GL_LUMINANCE16UI_EXT 0x8D7A
#define GL_LUMINANCE_ALPHA16UI_EXT 0x8D7B
#define GL_RGBA8UI_EXT 0x8D7C
#define GL_RGB8UI_EXT 0x8D7D
#define GL_ALPHA8UI_EXT 0x8D7E
#define GL_INTENSITY8UI_EXT 0x8D7F
#define GL_LUMINANCE8UI_EXT 0x8D80
#define GL_LUMINANCE_ALPHA8UI_EXT 0x8D81
#define GL_RGBA32I_EXT 0x8D82
#define GL_RGB32I_EXT 0x8D83
#define GL_ALPHA32I_EXT 0x8D84
#define GL_INTENSITY32I_EXT 0x8D85
#define GL_LUMINANCE32I_EXT 0x8D86
#define GL_LUMINANCE_ALPHA32I_EXT 0x8D87
#define GL_RGBA16I_EXT 0x8D88
#define GL_RGB16I_EXT 0x8D89
#define GL_ALPHA16I_EXT 0x8D8A
#define GL_INTENSITY16I_EXT 0x8D8B
#define GL_LUMINANCE16I_EXT 0x8D8C
#define GL_LUMINANCE_ALPHA16I_EXT 0x8D8D
#define GL_RGBA8I_EXT 0x8D8E
#define GL_RGB8I_EXT 0x8D8F
#define GL_ALPHA8I_EXT 0x8D90
#define GL_INTENSITY8I_EXT 0x8D91
#define GL_LUMINANCE8I_EXT 0x8D92
#define GL_LUMINANCE_ALPHA8I_EXT 0x8D93
#define GL_RED_INTEGER_EXT 0x8D94
#define GL_GREEN_INTEGER_EXT 0x8D95
#define GL_BLUE_INTEGER_EXT 0x8D96
#define GL_ALPHA_INTEGER_EXT 0x8D97
#define GL_RGB_INTEGER_EXT 0x8D98
#define GL_RGBA_INTEGER_EXT 0x8D99
#define GL_BGR_INTEGER_EXT 0x8D9A
#define GL_BGRA_INTEGER_EXT 0x8D9B
#define GL_LUMINANCE_INTEGER_EXT 0x8D9C
#define GL_LUMINANCE_ALPHA_INTEGER_EXT 0x8D9D
#define GL_RGBA_INTEGER_MODE_EXT 0x8D9E

typedef void (GLAPIENTRY * PFNGLCLEARCOLORIIEXTPROC) (GLint red, GLint green, GLint blue, GLint alpha);
typedef void (GLAPIENTRY * PFNGLCLEARCOLORIUIEXTPROC) (GLuint red, GLuint green, GLuint blue, GLuint alpha);
typedef void (GLAPIENTRY * PFNGLGETTEXPARAMETERIIVEXTPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (GLAPIENTRY * PFNGLGETTEXPARAMETERIUIVEXTPROC) (GLenum target, GLenum pname, GLuint *params);
typedef void (GLAPIENTRY * PFNGLTEXPARAMETERIIVEXTPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (GLAPIENTRY * PFNGLTEXPARAMETERIUIVEXTPROC) (GLenum target, GLenum pname, const GLuint *params);

#define glClearColorIiEXT GLEW_GET_FUN(__glewClearColorIiEXT)
#define glClearColorIuiEXT GLEW_GET_FUN(__glewClearColorIuiEXT)
#define glGetTexParameterIivEXT GLEW_GET_FUN(__glewGetTexParameterIivEXT)
#define glGetTexParameterIuivEXT GLEW_GET_FUN(__glewGetTexParameterIuivEXT)
#define glTexParameterIivEXT GLEW_GET_FUN(__glewTexParameterIivEXT)
#define glTexParameterIuivEXT GLEW_GET_FUN(__glewTexParameterIuivEXT)

#define GLEW_EXT_texture_integer GLEW_GET_VAR(__GLEW_EXT_texture_integer)

#endif /* GL_EXT_texture_integer */

/* ------------------------ GL_EXT_texture_lod_bias ------------------------ */

#ifndef GL_EXT_texture_lod_bias
#define GL_EXT_texture_lod_bias 1

#define GL_MAX_TEXTURE_LOD_BIAS_EXT 0x84FD
#define GL_TEXTURE_FILTER_CONTROL_EXT 0x8500
#define GL_TEXTURE_LOD_BIAS_EXT 0x8501

#define GLEW_EXT_texture_lod_bias GLEW_GET_VAR(__GLEW_EXT_texture_lod_bias)

#endif /* GL_EXT_texture_lod_bias */

/* ---------------------- GL_EXT_texture_mirror_clamp ---------------------- */

#ifndef GL_EXT_texture_mirror_clamp
#define GL_EXT_texture_mirror_clamp 1

#define GL_MIRROR_CLAMP_EXT 0x8742
#define GL_MIRROR_CLAMP_TO_EDGE_EXT 0x8743
#define GL_MIRROR_CLAMP_TO_BORDER_EXT 0x8912

#define GLEW_EXT_texture_mirror_clamp GLEW_GET_VAR(__GLEW_EXT_texture_mirror_clamp)

#endif /* GL_EXT_texture_mirror_clamp */

/* ------------------------- GL_EXT_texture_object ------------------------- */

#ifndef GL_EXT_texture_object
#define GL_EXT_texture_object 1

#define GL_TEXTURE_PRIORITY_EXT 0x8066
#define GL_TEXTURE_RESIDENT_EXT 0x8067
#define GL_TEXTURE_1D_BINDING_EXT 0x8068
#define GL_TEXTURE_2D_BINDING_EXT 0x8069
#define GL_TEXTURE_3D_BINDING_EXT 0x806A

typedef GLboolean (GLAPIENTRY * PFNGLARETEXTURESRESIDENTEXTPROC) (GLsizei n, const GLuint* textures, GLboolean* residences);
typedef void (GLAPIENTRY * PFNGLBINDTEXTUREEXTPROC) (GLenum target, GLuint texture);
typedef void (GLAPIENTRY * PFNGLDELETETEXTURESEXTPROC) (GLsizei n, const GLuint* textures);
typedef void (GLAPIENTRY * PFNGLGENTEXTURESEXTPROC) (GLsizei n, GLuint* textures);
typedef GLboolean (GLAPIENTRY * PFNGLISTEXTUREEXTPROC) (GLuint texture);
typedef void (GLAPIENTRY * PFNGLPRIORITIZETEXTURESEXTPROC) (GLsizei n, const GLuint* textures, const GLclampf* priorities);

#define glAreTexturesResidentEXT GLEW_GET_FUN(__glewAreTexturesResidentEXT)
#define glBindTextureEXT GLEW_GET_FUN(__glewBindTextureEXT)
#define glDeleteTexturesEXT GLEW_GET_FUN(__glewDeleteTexturesEXT)
#define glGenTexturesEXT GLEW_GET_FUN(__glewGenTexturesEXT)
#define glIsTextureEXT GLEW_GET_FUN(__glewIsTextureEXT)
#define glPrioritizeTexturesEXT GLEW_GET_FUN(__glewPrioritizeTexturesEXT)

#define GLEW_EXT_texture_object GLEW_GET_VAR(__GLEW_EXT_texture_object)

#endif /* GL_EXT_texture_object */

/* --------------------- GL_EXT_texture_perturb_normal --------------------- */

#ifndef GL_EXT_texture_perturb_normal
#define GL_EXT_texture_perturb_normal 1

#define GL_PERTURB_EXT 0x85AE
#define GL_TEXTURE_NORMAL_EXT 0x85AF

typedef void (GLAPIENTRY * PFNGLTEXTURENORMALEXTPROC) (GLenum mode);

#define glTextureNormalEXT GLEW_GET_FUN(__glewTextureNormalEXT)

#define GLEW_EXT_texture_perturb_normal GLEW_GET_VAR(__GLEW_EXT_texture_perturb_normal)

#endif /* GL_EXT_texture_perturb_normal */

/* ------------------------ GL_EXT_texture_rectangle ----------------------- */

#ifndef GL_EXT_texture_rectangle
#define GL_EXT_texture_rectangle 1

#define GL_TEXTURE_RECTANGLE_EXT 0x84F5
#define GL_TEXTURE_BINDING_RECTANGLE_EXT 0x84F6
#define GL_PROXY_TEXTURE_RECTANGLE_EXT 0x84F7
#define GL_MAX_RECTANGLE_TEXTURE_SIZE_EXT 0x84F8

#define GLEW_EXT_texture_rectangle GLEW_GET_VAR(__GLEW_EXT_texture_rectangle)

#endif /* GL_EXT_texture_rectangle */

/* -------------------------- GL_EXT_texture_sRGB -------------------------- */

#ifndef GL_EXT_texture_sRGB
#define GL_EXT_texture_sRGB 1

#define GL_SRGB_EXT 0x8C40
#define GL_SRGB8_EXT 0x8C41
#define GL_SRGB_ALPHA_EXT 0x8C42
#define GL_SRGB8_ALPHA8_EXT 0x8C43
#define GL_SLUMINANCE_ALPHA_EXT 0x8C44
#define GL_SLUMINANCE8_ALPHA8_EXT 0x8C45
#define GL_SLUMINANCE_EXT 0x8C46
#define GL_SLUMINANCE8_EXT 0x8C47
#define GL_COMPRESSED_SRGB_EXT 0x8C48
#define GL_COMPRESSED_SRGB_ALPHA_EXT 0x8C49
#define GL_COMPRESSED_SLUMINANCE_EXT 0x8C4A
#define GL_COMPRESSED_SLUMINANCE_ALPHA_EXT 0x8C4B
#define GL_COMPRESSED_SRGB_S3TC_DXT1_EXT 0x8C4C
#define GL_COMPRESSED_SRGB_ALPHA_S3TC_DXT1_EXT 0x8C4D
#define GL_COMPRESSED_SRGB_ALPHA_S3TC_DXT3_EXT 0x8C4E
#define GL_COMPRESSED_SRGB_ALPHA_S3TC_DXT5_EXT 0x8C4F

#define GLEW_EXT_texture_sRGB GLEW_GET_VAR(__GLEW_EXT_texture_sRGB)

#endif /* GL_EXT_texture_sRGB */

/* ----------------------- GL_EXT_texture_sRGB_decode ---------------------- */

#ifndef GL_EXT_texture_sRGB_decode
#define GL_EXT_texture_sRGB_decode 1

#define GL_TEXTURE_SRGB_DECODE_EXT 0x8A48
#define GL_DECODE_EXT 0x8A49
#define GL_SKIP_DECODE_EXT 0x8A4A

#define GLEW_EXT_texture_sRGB_decode GLEW_GET_VAR(__GLEW_EXT_texture_sRGB_decode)

#endif /* GL_EXT_texture_sRGB_decode */

/* --------------------- GL_EXT_texture_shared_exponent -------------------- */

#ifndef GL_EXT_texture_shared_exponent
#define GL_EXT_texture_shared_exponent 1

#define GL_RGB9_E5_EXT 0x8C3D
#define GL_UNSIGNED_INT_5_9_9_9_REV_EXT 0x8C3E
#define GL_TEXTURE_SHARED_SIZE_EXT 0x8C3F

#define GLEW_EXT_texture_shared_exponent GLEW_GET_VAR(__GLEW_EXT_texture_shared_exponent)

#endif /* GL_EXT_texture_shared_exponent */

/* -------------------------- GL_EXT_texture_snorm ------------------------- */

#ifndef GL_EXT_texture_snorm
#define GL_EXT_texture_snorm 1

#define GL_RED_SNORM 0x8F90
#define GL_RG_SNORM 0x8F91
#define GL_RGB_SNORM 0x8F92
#define GL_RGBA_SNORM 0x8F93
#define GL_R8_SNORM 0x8F94
#define GL_RG8_SNORM 0x8F95
#define GL_RGB8_SNORM 0x8F96
#define GL_RGBA8_SNORM 0x8F97
#define GL_R16_SNORM 0x8F98
#define GL_RG16_SNORM 0x8F99
#define GL_RGB16_SNORM 0x8F9A
#define GL_RGBA16_SNORM 0x8F9B
#define GL_SIGNED_NORMALIZED 0x8F9C
#define GL_ALPHA_SNORM 0x9010
#define GL_LUMINANCE_SNORM 0x9011
#define GL_LUMINANCE_ALPHA_SNORM 0x9012
#define GL_INTENSITY_SNORM 0x9013
#define GL_ALPHA8_SNORM 0x9014
#define GL_LUMINANCE8_SNORM 0x9015
#define GL_LUMINANCE8_ALPHA8_SNORM 0x9016
#define GL_INTENSITY8_SNORM 0x9017
#define GL_ALPHA16_SNORM 0x9018
#define GL_LUMINANCE16_SNORM 0x9019
#define GL_LUMINANCE16_ALPHA16_SNORM 0x901A
#define GL_INTENSITY16_SNORM 0x901B

#define GLEW_EXT_texture_snorm GLEW_GET_VAR(__GLEW_EXT_texture_snorm)

#endif /* GL_EXT_texture_snorm */

/* ------------------------- GL_EXT_texture_swizzle ------------------------ */

#ifndef GL_EXT_texture_swizzle
#define GL_EXT_texture_swizzle 1

#define GL_TEXTURE_SWIZZLE_R_EXT 0x8E42
#define GL_TEXTURE_SWIZZLE_G_EXT 0x8E43
#define GL_TEXTURE_SWIZZLE_B_EXT 0x8E44
#define GL_TEXTURE_SWIZZLE_A_EXT 0x8E45
#define GL_TEXTURE_SWIZZLE_RGBA_EXT 0x8E46

#define GLEW_EXT_texture_swizzle GLEW_GET_VAR(__GLEW_EXT_texture_swizzle)

#endif /* GL_EXT_texture_swizzle */

/* --------------------------- GL_EXT_timer_query -------------------------- */

#ifndef GL_EXT_timer_query
#define GL_EXT_timer_query 1

#define GL_TIME_ELAPSED_EXT 0x88BF

typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTI64VEXTPROC) (GLuint id, GLenum pname, GLint64EXT *params);
typedef void (GLAPIENTRY * PFNGLGETQUERYOBJECTUI64VEXTPROC) (GLuint id, GLenum pname, GLuint64EXT *params);

#define glGetQueryObjecti64vEXT GLEW_GET_FUN(__glewGetQueryObjecti64vEXT)
#define glGetQueryObjectui64vEXT GLEW_GET_FUN(__glewGetQueryObjectui64vEXT)

#define GLEW_EXT_timer_query GLEW_GET_VAR(__GLEW_EXT_timer_query)

#endif /* GL_EXT_timer_query */

/* ----------------------- GL_EXT_transform_feedback ----------------------- */

#ifndef GL_EXT_transform_feedback
#define GL_EXT_transform_feedback 1

#define GL_TRANSFORM_FEEDBACK_VARYING_MAX_LENGTH_EXT 0x8C76
#define GL_TRANSFORM_FEEDBACK_BUFFER_MODE_EXT 0x8C7F
#define GL_MAX_TRANSFORM_FEEDBACK_SEPARATE_COMPONENTS_EXT 0x8C80
#define GL_TRANSFORM_FEEDBACK_VARYINGS_EXT 0x8C83
#define GL_TRANSFORM_FEEDBACK_BUFFER_START_EXT 0x8C84
#define GL_TRANSFORM_FEEDBACK_BUFFER_SIZE_EXT 0x8C85
#define GL_PRIMITIVES_GENERATED_EXT 0x8C87
#define GL_TRANSFORM_FEEDBACK_PRIMITIVES_WRITTEN_EXT 0x8C88
#define GL_RASTERIZER_DISCARD_EXT 0x8C89
#define GL_MAX_TRANSFORM_FEEDBACK_INTERLEAVED_COMPONENTS_EXT 0x8C8A
#define GL_MAX_TRANSFORM_FEEDBACK_SEPARATE_ATTRIBS_EXT 0x8C8B
#define GL_INTERLEAVED_ATTRIBS_EXT 0x8C8C
#define GL_SEPARATE_ATTRIBS_EXT 0x8C8D
#define GL_TRANSFORM_FEEDBACK_BUFFER_EXT 0x8C8E
#define GL_TRANSFORM_FEEDBACK_BUFFER_BINDING_EXT 0x8C8F

typedef void (GLAPIENTRY * PFNGLBEGINTRANSFORMFEEDBACKEXTPROC) (GLenum primitiveMode);
typedef void (GLAPIENTRY * PFNGLBINDBUFFERBASEEXTPROC) (GLenum target, GLuint index, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLBINDBUFFEROFFSETEXTPROC) (GLenum target, GLuint index, GLuint buffer, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLBINDBUFFERRANGEEXTPROC) (GLenum target, GLuint index, GLuint buffer, GLintptr offset, GLsizeiptr size);
typedef void (GLAPIENTRY * PFNGLENDTRANSFORMFEEDBACKEXTPROC) (void);
typedef void (GLAPIENTRY * PFNGLGETTRANSFORMFEEDBACKVARYINGEXTPROC) (GLuint program, GLuint index, GLsizei bufSize, GLsizei* length, GLsizei *size, GLenum *type, char *name);
typedef void (GLAPIENTRY * PFNGLTRANSFORMFEEDBACKVARYINGSEXTPROC) (GLuint program, GLsizei count, const char ** varyings, GLenum bufferMode);

#define glBeginTransformFeedbackEXT GLEW_GET_FUN(__glewBeginTransformFeedbackEXT)
#define glBindBufferBaseEXT GLEW_GET_FUN(__glewBindBufferBaseEXT)
#define glBindBufferOffsetEXT GLEW_GET_FUN(__glewBindBufferOffsetEXT)
#define glBindBufferRangeEXT GLEW_GET_FUN(__glewBindBufferRangeEXT)
#define glEndTransformFeedbackEXT GLEW_GET_FUN(__glewEndTransformFeedbackEXT)
#define glGetTransformFeedbackVaryingEXT GLEW_GET_FUN(__glewGetTransformFeedbackVaryingEXT)
#define glTransformFeedbackVaryingsEXT GLEW_GET_FUN(__glewTransformFeedbackVaryingsEXT)

#define GLEW_EXT_transform_feedback GLEW_GET_VAR(__GLEW_EXT_transform_feedback)

#endif /* GL_EXT_transform_feedback */

/* -------------------------- GL_EXT_vertex_array -------------------------- */

#ifndef GL_EXT_vertex_array
#define GL_EXT_vertex_array 1

#define GL_DOUBLE_EXT 0x140A
#define GL_VERTEX_ARRAY_EXT 0x8074
#define GL_NORMAL_ARRAY_EXT 0x8075
#define GL_COLOR_ARRAY_EXT 0x8076
#define GL_INDEX_ARRAY_EXT 0x8077
#define GL_TEXTURE_COORD_ARRAY_EXT 0x8078
#define GL_EDGE_FLAG_ARRAY_EXT 0x8079
#define GL_VERTEX_ARRAY_SIZE_EXT 0x807A
#define GL_VERTEX_ARRAY_TYPE_EXT 0x807B
#define GL_VERTEX_ARRAY_STRIDE_EXT 0x807C
#define GL_VERTEX_ARRAY_COUNT_EXT 0x807D
#define GL_NORMAL_ARRAY_TYPE_EXT 0x807E
#define GL_NORMAL_ARRAY_STRIDE_EXT 0x807F
#define GL_NORMAL_ARRAY_COUNT_EXT 0x8080
#define GL_COLOR_ARRAY_SIZE_EXT 0x8081
#define GL_COLOR_ARRAY_TYPE_EXT 0x8082
#define GL_COLOR_ARRAY_STRIDE_EXT 0x8083
#define GL_COLOR_ARRAY_COUNT_EXT 0x8084
#define GL_INDEX_ARRAY_TYPE_EXT 0x8085
#define GL_INDEX_ARRAY_STRIDE_EXT 0x8086
#define GL_INDEX_ARRAY_COUNT_EXT 0x8087
#define GL_TEXTURE_COORD_ARRAY_SIZE_EXT 0x8088
#define GL_TEXTURE_COORD_ARRAY_TYPE_EXT 0x8089
#define GL_TEXTURE_COORD_ARRAY_STRIDE_EXT 0x808A
#define GL_TEXTURE_COORD_ARRAY_COUNT_EXT 0x808B
#define GL_EDGE_FLAG_ARRAY_STRIDE_EXT 0x808C
#define GL_EDGE_FLAG_ARRAY_COUNT_EXT 0x808D
#define GL_VERTEX_ARRAY_POINTER_EXT 0x808E
#define GL_NORMAL_ARRAY_POINTER_EXT 0x808F
#define GL_COLOR_ARRAY_POINTER_EXT 0x8090
#define GL_INDEX_ARRAY_POINTER_EXT 0x8091
#define GL_TEXTURE_COORD_ARRAY_POINTER_EXT 0x8092
#define GL_EDGE_FLAG_ARRAY_POINTER_EXT 0x8093

typedef void (GLAPIENTRY * PFNGLARRAYELEMENTEXTPROC) (GLint i);
typedef void (GLAPIENTRY * PFNGLCOLORPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLsizei count, const void* pointer);
typedef void (GLAPIENTRY * PFNGLDRAWARRAYSEXTPROC) (GLenum mode, GLint first, GLsizei count);
typedef void (GLAPIENTRY * PFNGLEDGEFLAGPOINTEREXTPROC) (GLsizei stride, GLsizei count, const GLboolean* pointer);
typedef void (GLAPIENTRY * PFNGLINDEXPOINTEREXTPROC) (GLenum type, GLsizei stride, GLsizei count, const void* pointer);
typedef void (GLAPIENTRY * PFNGLNORMALPOINTEREXTPROC) (GLenum type, GLsizei stride, GLsizei count, const void* pointer);
typedef void (GLAPIENTRY * PFNGLTEXCOORDPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLsizei count, const void* pointer);
typedef void (GLAPIENTRY * PFNGLVERTEXPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLsizei count, const void* pointer);

#define glArrayElementEXT GLEW_GET_FUN(__glewArrayElementEXT)
#define glColorPointerEXT GLEW_GET_FUN(__glewColorPointerEXT)
#define glDrawArraysEXT GLEW_GET_FUN(__glewDrawArraysEXT)
#define glEdgeFlagPointerEXT GLEW_GET_FUN(__glewEdgeFlagPointerEXT)
#define glIndexPointerEXT GLEW_GET_FUN(__glewIndexPointerEXT)
#define glNormalPointerEXT GLEW_GET_FUN(__glewNormalPointerEXT)
#define glTexCoordPointerEXT GLEW_GET_FUN(__glewTexCoordPointerEXT)
#define glVertexPointerEXT GLEW_GET_FUN(__glewVertexPointerEXT)

#define GLEW_EXT_vertex_array GLEW_GET_VAR(__GLEW_EXT_vertex_array)

#endif /* GL_EXT_vertex_array */

/* ------------------------ GL_EXT_vertex_array_bgra ----------------------- */

#ifndef GL_EXT_vertex_array_bgra
#define GL_EXT_vertex_array_bgra 1

#define GL_BGRA 0x80E1

#define GLEW_EXT_vertex_array_bgra GLEW_GET_VAR(__GLEW_EXT_vertex_array_bgra)

#endif /* GL_EXT_vertex_array_bgra */

/* ----------------------- GL_EXT_vertex_attrib_64bit ---------------------- */

#ifndef GL_EXT_vertex_attrib_64bit
#define GL_EXT_vertex_attrib_64bit 1

#define GL_DOUBLE_MAT2_EXT 0x8F46
#define GL_DOUBLE_MAT3_EXT 0x8F47
#define GL_DOUBLE_MAT4_EXT 0x8F48
#define GL_DOUBLE_MAT2x3_EXT 0x8F49
#define GL_DOUBLE_MAT2x4_EXT 0x8F4A
#define GL_DOUBLE_MAT3x2_EXT 0x8F4B
#define GL_DOUBLE_MAT3x4_EXT 0x8F4C
#define GL_DOUBLE_MAT4x2_EXT 0x8F4D
#define GL_DOUBLE_MAT4x3_EXT 0x8F4E
#define GL_DOUBLE_VEC2_EXT 0x8FFC
#define GL_DOUBLE_VEC3_EXT 0x8FFD
#define GL_DOUBLE_VEC4_EXT 0x8FFE

typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBLDVEXTPROC) (GLuint index, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYVERTEXATTRIBLOFFSETEXTPROC) (GLuint vaobj, GLuint buffer, GLuint index, GLint size, GLenum type, GLsizei stride, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1DEXTPROC) (GLuint index, GLdouble x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1DVEXTPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2DEXTPROC) (GLuint index, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2DVEXTPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3DEXTPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3DVEXTPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4DEXTPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4DVEXTPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBLPOINTEREXTPROC) (GLuint index, GLint size, GLenum type, GLsizei stride, const void* pointer);

#define glGetVertexAttribLdvEXT GLEW_GET_FUN(__glewGetVertexAttribLdvEXT)
#define glVertexArrayVertexAttribLOffsetEXT GLEW_GET_FUN(__glewVertexArrayVertexAttribLOffsetEXT)
#define glVertexAttribL1dEXT GLEW_GET_FUN(__glewVertexAttribL1dEXT)
#define glVertexAttribL1dvEXT GLEW_GET_FUN(__glewVertexAttribL1dvEXT)
#define glVertexAttribL2dEXT GLEW_GET_FUN(__glewVertexAttribL2dEXT)
#define glVertexAttribL2dvEXT GLEW_GET_FUN(__glewVertexAttribL2dvEXT)
#define glVertexAttribL3dEXT GLEW_GET_FUN(__glewVertexAttribL3dEXT)
#define glVertexAttribL3dvEXT GLEW_GET_FUN(__glewVertexAttribL3dvEXT)
#define glVertexAttribL4dEXT GLEW_GET_FUN(__glewVertexAttribL4dEXT)
#define glVertexAttribL4dvEXT GLEW_GET_FUN(__glewVertexAttribL4dvEXT)
#define glVertexAttribLPointerEXT GLEW_GET_FUN(__glewVertexAttribLPointerEXT)

#define GLEW_EXT_vertex_attrib_64bit GLEW_GET_VAR(__GLEW_EXT_vertex_attrib_64bit)

#endif /* GL_EXT_vertex_attrib_64bit */

/* -------------------------- GL_EXT_vertex_shader ------------------------- */

#ifndef GL_EXT_vertex_shader
#define GL_EXT_vertex_shader 1

#define GL_VERTEX_SHADER_EXT 0x8780
#define GL_VERTEX_SHADER_BINDING_EXT 0x8781
#define GL_OP_INDEX_EXT 0x8782
#define GL_OP_NEGATE_EXT 0x8783
#define GL_OP_DOT3_EXT 0x8784
#define GL_OP_DOT4_EXT 0x8785
#define GL_OP_MUL_EXT 0x8786
#define GL_OP_ADD_EXT 0x8787
#define GL_OP_MADD_EXT 0x8788
#define GL_OP_FRAC_EXT 0x8789
#define GL_OP_MAX_EXT 0x878A
#define GL_OP_MIN_EXT 0x878B
#define GL_OP_SET_GE_EXT 0x878C
#define GL_OP_SET_LT_EXT 0x878D
#define GL_OP_CLAMP_EXT 0x878E
#define GL_OP_FLOOR_EXT 0x878F
#define GL_OP_ROUND_EXT 0x8790
#define GL_OP_EXP_BASE_2_EXT 0x8791
#define GL_OP_LOG_BASE_2_EXT 0x8792
#define GL_OP_POWER_EXT 0x8793
#define GL_OP_RECIP_EXT 0x8794
#define GL_OP_RECIP_SQRT_EXT 0x8795
#define GL_OP_SUB_EXT 0x8796
#define GL_OP_CROSS_PRODUCT_EXT 0x8797
#define GL_OP_MULTIPLY_MATRIX_EXT 0x8798
#define GL_OP_MOV_EXT 0x8799
#define GL_OUTPUT_VERTEX_EXT 0x879A
#define GL_OUTPUT_COLOR0_EXT 0x879B
#define GL_OUTPUT_COLOR1_EXT 0x879C
#define GL_OUTPUT_TEXTURE_COORD0_EXT 0x879D
#define GL_OUTPUT_TEXTURE_COORD1_EXT 0x879E
#define GL_OUTPUT_TEXTURE_COORD2_EXT 0x879F
#define GL_OUTPUT_TEXTURE_COORD3_EXT 0x87A0
#define GL_OUTPUT_TEXTURE_COORD4_EXT 0x87A1
#define GL_OUTPUT_TEXTURE_COORD5_EXT 0x87A2
#define GL_OUTPUT_TEXTURE_COORD6_EXT 0x87A3
#define GL_OUTPUT_TEXTURE_COORD7_EXT 0x87A4
#define GL_OUTPUT_TEXTURE_COORD8_EXT 0x87A5
#define GL_OUTPUT_TEXTURE_COORD9_EXT 0x87A6
#define GL_OUTPUT_TEXTURE_COORD10_EXT 0x87A7
#define GL_OUTPUT_TEXTURE_COORD11_EXT 0x87A8
#define GL_OUTPUT_TEXTURE_COORD12_EXT 0x87A9
#define GL_OUTPUT_TEXTURE_COORD13_EXT 0x87AA
#define GL_OUTPUT_TEXTURE_COORD14_EXT 0x87AB
#define GL_OUTPUT_TEXTURE_COORD15_EXT 0x87AC
#define GL_OUTPUT_TEXTURE_COORD16_EXT 0x87AD
#define GL_OUTPUT_TEXTURE_COORD17_EXT 0x87AE
#define GL_OUTPUT_TEXTURE_COORD18_EXT 0x87AF
#define GL_OUTPUT_TEXTURE_COORD19_EXT 0x87B0
#define GL_OUTPUT_TEXTURE_COORD20_EXT 0x87B1
#define GL_OUTPUT_TEXTURE_COORD21_EXT 0x87B2
#define GL_OUTPUT_TEXTURE_COORD22_EXT 0x87B3
#define GL_OUTPUT_TEXTURE_COORD23_EXT 0x87B4
#define GL_OUTPUT_TEXTURE_COORD24_EXT 0x87B5
#define GL_OUTPUT_TEXTURE_COORD25_EXT 0x87B6
#define GL_OUTPUT_TEXTURE_COORD26_EXT 0x87B7
#define GL_OUTPUT_TEXTURE_COORD27_EXT 0x87B8
#define GL_OUTPUT_TEXTURE_COORD28_EXT 0x87B9
#define GL_OUTPUT_TEXTURE_COORD29_EXT 0x87BA
#define GL_OUTPUT_TEXTURE_COORD30_EXT 0x87BB
#define GL_OUTPUT_TEXTURE_COORD31_EXT 0x87BC
#define GL_OUTPUT_FOG_EXT 0x87BD
#define GL_SCALAR_EXT 0x87BE
#define GL_VECTOR_EXT 0x87BF
#define GL_MATRIX_EXT 0x87C0
#define GL_VARIANT_EXT 0x87C1
#define GL_INVARIANT_EXT 0x87C2
#define GL_LOCAL_CONSTANT_EXT 0x87C3
#define GL_LOCAL_EXT 0x87C4
#define GL_MAX_VERTEX_SHADER_INSTRUCTIONS_EXT 0x87C5
#define GL_MAX_VERTEX_SHADER_VARIANTS_EXT 0x87C6
#define GL_MAX_VERTEX_SHADER_INVARIANTS_EXT 0x87C7
#define GL_MAX_VERTEX_SHADER_LOCAL_CONSTANTS_EXT 0x87C8
#define GL_MAX_VERTEX_SHADER_LOCALS_EXT 0x87C9
#define GL_MAX_OPTIMIZED_VERTEX_SHADER_INSTRUCTIONS_EXT 0x87CA
#define GL_MAX_OPTIMIZED_VERTEX_SHADER_VARIANTS_EXT 0x87CB
#define GL_MAX_OPTIMIZED_VERTEX_SHADER_INVARIANTS_EXT 0x87CC
#define GL_MAX_OPTIMIZED_VERTEX_SHADER_LOCAL_CONSTANTS_EXT 0x87CD
#define GL_MAX_OPTIMIZED_VERTEX_SHADER_LOCALS_EXT 0x87CE
#define GL_VERTEX_SHADER_INSTRUCTIONS_EXT 0x87CF
#define GL_VERTEX_SHADER_VARIANTS_EXT 0x87D0
#define GL_VERTEX_SHADER_INVARIANTS_EXT 0x87D1
#define GL_VERTEX_SHADER_LOCAL_CONSTANTS_EXT 0x87D2
#define GL_VERTEX_SHADER_LOCALS_EXT 0x87D3
#define GL_VERTEX_SHADER_OPTIMIZED_EXT 0x87D4
#define GL_X_EXT 0x87D5
#define GL_Y_EXT 0x87D6
#define GL_Z_EXT 0x87D7
#define GL_W_EXT 0x87D8
#define GL_NEGATIVE_X_EXT 0x87D9
#define GL_NEGATIVE_Y_EXT 0x87DA
#define GL_NEGATIVE_Z_EXT 0x87DB
#define GL_NEGATIVE_W_EXT 0x87DC
#define GL_ZERO_EXT 0x87DD
#define GL_ONE_EXT 0x87DE
#define GL_NEGATIVE_ONE_EXT 0x87DF
#define GL_NORMALIZED_RANGE_EXT 0x87E0
#define GL_FULL_RANGE_EXT 0x87E1
#define GL_CURRENT_VERTEX_EXT 0x87E2
#define GL_MVP_MATRIX_EXT 0x87E3
#define GL_VARIANT_VALUE_EXT 0x87E4
#define GL_VARIANT_DATATYPE_EXT 0x87E5
#define GL_VARIANT_ARRAY_STRIDE_EXT 0x87E6
#define GL_VARIANT_ARRAY_TYPE_EXT 0x87E7
#define GL_VARIANT_ARRAY_EXT 0x87E8
#define GL_VARIANT_ARRAY_POINTER_EXT 0x87E9
#define GL_INVARIANT_VALUE_EXT 0x87EA
#define GL_INVARIANT_DATATYPE_EXT 0x87EB
#define GL_LOCAL_CONSTANT_VALUE_EXT 0x87EC
#define GL_LOCAL_CONSTANT_DATATYPE_EXT 0x87ED

typedef void (GLAPIENTRY * PFNGLBEGINVERTEXSHADEREXTPROC) (void);
typedef GLuint (GLAPIENTRY * PFNGLBINDLIGHTPARAMETEREXTPROC) (GLenum light, GLenum value);
typedef GLuint (GLAPIENTRY * PFNGLBINDMATERIALPARAMETEREXTPROC) (GLenum face, GLenum value);
typedef GLuint (GLAPIENTRY * PFNGLBINDPARAMETEREXTPROC) (GLenum value);
typedef GLuint (GLAPIENTRY * PFNGLBINDTEXGENPARAMETEREXTPROC) (GLenum unit, GLenum coord, GLenum value);
typedef GLuint (GLAPIENTRY * PFNGLBINDTEXTUREUNITPARAMETEREXTPROC) (GLenum unit, GLenum value);
typedef void (GLAPIENTRY * PFNGLBINDVERTEXSHADEREXTPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLDELETEVERTEXSHADEREXTPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLDISABLEVARIANTCLIENTSTATEEXTPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLENABLEVARIANTCLIENTSTATEEXTPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLENDVERTEXSHADEREXTPROC) (void);
typedef void (GLAPIENTRY * PFNGLEXTRACTCOMPONENTEXTPROC) (GLuint res, GLuint src, GLuint num);
typedef GLuint (GLAPIENTRY * PFNGLGENSYMBOLSEXTPROC) (GLenum dataType, GLenum storageType, GLenum range, GLuint components);
typedef GLuint (GLAPIENTRY * PFNGLGENVERTEXSHADERSEXTPROC) (GLuint range);
typedef void (GLAPIENTRY * PFNGLGETINVARIANTBOOLEANVEXTPROC) (GLuint id, GLenum value, GLboolean *data);
typedef void (GLAPIENTRY * PFNGLGETINVARIANTFLOATVEXTPROC) (GLuint id, GLenum value, GLfloat *data);
typedef void (GLAPIENTRY * PFNGLGETINVARIANTINTEGERVEXTPROC) (GLuint id, GLenum value, GLint *data);
typedef void (GLAPIENTRY * PFNGLGETLOCALCONSTANTBOOLEANVEXTPROC) (GLuint id, GLenum value, GLboolean *data);
typedef void (GLAPIENTRY * PFNGLGETLOCALCONSTANTFLOATVEXTPROC) (GLuint id, GLenum value, GLfloat *data);
typedef void (GLAPIENTRY * PFNGLGETLOCALCONSTANTINTEGERVEXTPROC) (GLuint id, GLenum value, GLint *data);
typedef void (GLAPIENTRY * PFNGLGETVARIANTBOOLEANVEXTPROC) (GLuint id, GLenum value, GLboolean *data);
typedef void (GLAPIENTRY * PFNGLGETVARIANTFLOATVEXTPROC) (GLuint id, GLenum value, GLfloat *data);
typedef void (GLAPIENTRY * PFNGLGETVARIANTINTEGERVEXTPROC) (GLuint id, GLenum value, GLint *data);
typedef void (GLAPIENTRY * PFNGLGETVARIANTPOINTERVEXTPROC) (GLuint id, GLenum value, GLvoid **data);
typedef void (GLAPIENTRY * PFNGLINSERTCOMPONENTEXTPROC) (GLuint res, GLuint src, GLuint num);
typedef GLboolean (GLAPIENTRY * PFNGLISVARIANTENABLEDEXTPROC) (GLuint id, GLenum cap);
typedef void (GLAPIENTRY * PFNGLSETINVARIANTEXTPROC) (GLuint id, GLenum type, GLvoid *addr);
typedef void (GLAPIENTRY * PFNGLSETLOCALCONSTANTEXTPROC) (GLuint id, GLenum type, GLvoid *addr);
typedef void (GLAPIENTRY * PFNGLSHADEROP1EXTPROC) (GLenum op, GLuint res, GLuint arg1);
typedef void (GLAPIENTRY * PFNGLSHADEROP2EXTPROC) (GLenum op, GLuint res, GLuint arg1, GLuint arg2);
typedef void (GLAPIENTRY * PFNGLSHADEROP3EXTPROC) (GLenum op, GLuint res, GLuint arg1, GLuint arg2, GLuint arg3);
typedef void (GLAPIENTRY * PFNGLSWIZZLEEXTPROC) (GLuint res, GLuint in, GLenum outX, GLenum outY, GLenum outZ, GLenum outW);
typedef void (GLAPIENTRY * PFNGLVARIANTPOINTEREXTPROC) (GLuint id, GLenum type, GLuint stride, GLvoid *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTBVEXTPROC) (GLuint id, GLbyte *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTDVEXTPROC) (GLuint id, GLdouble *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTFVEXTPROC) (GLuint id, GLfloat *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTIVEXTPROC) (GLuint id, GLint *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTSVEXTPROC) (GLuint id, GLshort *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTUBVEXTPROC) (GLuint id, GLubyte *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTUIVEXTPROC) (GLuint id, GLuint *addr);
typedef void (GLAPIENTRY * PFNGLVARIANTUSVEXTPROC) (GLuint id, GLushort *addr);
typedef void (GLAPIENTRY * PFNGLWRITEMASKEXTPROC) (GLuint res, GLuint in, GLenum outX, GLenum outY, GLenum outZ, GLenum outW);

#define glBeginVertexShaderEXT GLEW_GET_FUN(__glewBeginVertexShaderEXT)
#define glBindLightParameterEXT GLEW_GET_FUN(__glewBindLightParameterEXT)
#define glBindMaterialParameterEXT GLEW_GET_FUN(__glewBindMaterialParameterEXT)
#define glBindParameterEXT GLEW_GET_FUN(__glewBindParameterEXT)
#define glBindTexGenParameterEXT GLEW_GET_FUN(__glewBindTexGenParameterEXT)
#define glBindTextureUnitParameterEXT GLEW_GET_FUN(__glewBindTextureUnitParameterEXT)
#define glBindVertexShaderEXT GLEW_GET_FUN(__glewBindVertexShaderEXT)
#define glDeleteVertexShaderEXT GLEW_GET_FUN(__glewDeleteVertexShaderEXT)
#define glDisableVariantClientStateEXT GLEW_GET_FUN(__glewDisableVariantClientStateEXT)
#define glEnableVariantClientStateEXT GLEW_GET_FUN(__glewEnableVariantClientStateEXT)
#define glEndVertexShaderEXT GLEW_GET_FUN(__glewEndVertexShaderEXT)
#define glExtractComponentEXT GLEW_GET_FUN(__glewExtractComponentEXT)
#define glGenSymbolsEXT GLEW_GET_FUN(__glewGenSymbolsEXT)
#define glGenVertexShadersEXT GLEW_GET_FUN(__glewGenVertexShadersEXT)
#define glGetInvariantBooleanvEXT GLEW_GET_FUN(__glewGetInvariantBooleanvEXT)
#define glGetInvariantFloatvEXT GLEW_GET_FUN(__glewGetInvariantFloatvEXT)
#define glGetInvariantIntegervEXT GLEW_GET_FUN(__glewGetInvariantIntegervEXT)
#define glGetLocalConstantBooleanvEXT GLEW_GET_FUN(__glewGetLocalConstantBooleanvEXT)
#define glGetLocalConstantFloatvEXT GLEW_GET_FUN(__glewGetLocalConstantFloatvEXT)
#define glGetLocalConstantIntegervEXT GLEW_GET_FUN(__glewGetLocalConstantIntegervEXT)
#define glGetVariantBooleanvEXT GLEW_GET_FUN(__glewGetVariantBooleanvEXT)
#define glGetVariantFloatvEXT GLEW_GET_FUN(__glewGetVariantFloatvEXT)
#define glGetVariantIntegervEXT GLEW_GET_FUN(__glewGetVariantIntegervEXT)
#define glGetVariantPointervEXT GLEW_GET_FUN(__glewGetVariantPointervEXT)
#define glInsertComponentEXT GLEW_GET_FUN(__glewInsertComponentEXT)
#define glIsVariantEnabledEXT GLEW_GET_FUN(__glewIsVariantEnabledEXT)
#define glSetInvariantEXT GLEW_GET_FUN(__glewSetInvariantEXT)
#define glSetLocalConstantEXT GLEW_GET_FUN(__glewSetLocalConstantEXT)
#define glShaderOp1EXT GLEW_GET_FUN(__glewShaderOp1EXT)
#define glShaderOp2EXT GLEW_GET_FUN(__glewShaderOp2EXT)
#define glShaderOp3EXT GLEW_GET_FUN(__glewShaderOp3EXT)
#define glSwizzleEXT GLEW_GET_FUN(__glewSwizzleEXT)
#define glVariantPointerEXT GLEW_GET_FUN(__glewVariantPointerEXT)
#define glVariantbvEXT GLEW_GET_FUN(__glewVariantbvEXT)
#define glVariantdvEXT GLEW_GET_FUN(__glewVariantdvEXT)
#define glVariantfvEXT GLEW_GET_FUN(__glewVariantfvEXT)
#define glVariantivEXT GLEW_GET_FUN(__glewVariantivEXT)
#define glVariantsvEXT GLEW_GET_FUN(__glewVariantsvEXT)
#define glVariantubvEXT GLEW_GET_FUN(__glewVariantubvEXT)
#define glVariantuivEXT GLEW_GET_FUN(__glewVariantuivEXT)
#define glVariantusvEXT GLEW_GET_FUN(__glewVariantusvEXT)
#define glWriteMaskEXT GLEW_GET_FUN(__glewWriteMaskEXT)

#define GLEW_EXT_vertex_shader GLEW_GET_VAR(__GLEW_EXT_vertex_shader)

#endif /* GL_EXT_vertex_shader */

/* ------------------------ GL_EXT_vertex_weighting ------------------------ */

#ifndef GL_EXT_vertex_weighting
#define GL_EXT_vertex_weighting 1

#define GL_MODELVIEW0_STACK_DEPTH_EXT 0x0BA3
#define GL_MODELVIEW0_MATRIX_EXT 0x0BA6
#define GL_MODELVIEW0_EXT 0x1700
#define GL_MODELVIEW1_STACK_DEPTH_EXT 0x8502
#define GL_MODELVIEW1_MATRIX_EXT 0x8506
#define GL_VERTEX_WEIGHTING_EXT 0x8509
#define GL_MODELVIEW1_EXT 0x850A
#define GL_CURRENT_VERTEX_WEIGHT_EXT 0x850B
#define GL_VERTEX_WEIGHT_ARRAY_EXT 0x850C
#define GL_VERTEX_WEIGHT_ARRAY_SIZE_EXT 0x850D
#define GL_VERTEX_WEIGHT_ARRAY_TYPE_EXT 0x850E
#define GL_VERTEX_WEIGHT_ARRAY_STRIDE_EXT 0x850F
#define GL_VERTEX_WEIGHT_ARRAY_POINTER_EXT 0x8510

typedef void (GLAPIENTRY * PFNGLVERTEXWEIGHTPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, void* pointer);
typedef void (GLAPIENTRY * PFNGLVERTEXWEIGHTFEXTPROC) (GLfloat weight);
typedef void (GLAPIENTRY * PFNGLVERTEXWEIGHTFVEXTPROC) (GLfloat* weight);

#define glVertexWeightPointerEXT GLEW_GET_FUN(__glewVertexWeightPointerEXT)
#define glVertexWeightfEXT GLEW_GET_FUN(__glewVertexWeightfEXT)
#define glVertexWeightfvEXT GLEW_GET_FUN(__glewVertexWeightfvEXT)

#define GLEW_EXT_vertex_weighting GLEW_GET_VAR(__GLEW_EXT_vertex_weighting)

#endif /* GL_EXT_vertex_weighting */

/* ------------------------- GL_EXT_x11_sync_object ------------------------ */

#ifndef GL_EXT_x11_sync_object
#define GL_EXT_x11_sync_object 1

#define GL_SYNC_X11_FENCE_EXT 0x90E1

typedef GLsync (GLAPIENTRY * PFNGLIMPORTSYNCEXTPROC) (GLenum external_sync_type, GLintptr external_sync, GLbitfield flags);

#define glImportSyncEXT GLEW_GET_FUN(__glewImportSyncEXT)

#define GLEW_EXT_x11_sync_object GLEW_GET_VAR(__GLEW_EXT_x11_sync_object)

#endif /* GL_EXT_x11_sync_object */

/* ---------------------- GL_GREMEDY_frame_terminator ---------------------- */

#ifndef GL_GREMEDY_frame_terminator
#define GL_GREMEDY_frame_terminator 1

typedef void (GLAPIENTRY * PFNGLFRAMETERMINATORGREMEDYPROC) (void);

#define glFrameTerminatorGREMEDY GLEW_GET_FUN(__glewFrameTerminatorGREMEDY)

#define GLEW_GREMEDY_frame_terminator GLEW_GET_VAR(__GLEW_GREMEDY_frame_terminator)

#endif /* GL_GREMEDY_frame_terminator */

/* ------------------------ GL_GREMEDY_string_marker ----------------------- */

#ifndef GL_GREMEDY_string_marker
#define GL_GREMEDY_string_marker 1

typedef void (GLAPIENTRY * PFNGLSTRINGMARKERGREMEDYPROC) (GLsizei len, const void* string);

#define glStringMarkerGREMEDY GLEW_GET_FUN(__glewStringMarkerGREMEDY)

#define GLEW_GREMEDY_string_marker GLEW_GET_VAR(__GLEW_GREMEDY_string_marker)

#endif /* GL_GREMEDY_string_marker */

/* --------------------- GL_HP_convolution_border_modes -------------------- */

#ifndef GL_HP_convolution_border_modes
#define GL_HP_convolution_border_modes 1

#define GLEW_HP_convolution_border_modes GLEW_GET_VAR(__GLEW_HP_convolution_border_modes)

#endif /* GL_HP_convolution_border_modes */

/* ------------------------- GL_HP_image_transform ------------------------- */

#ifndef GL_HP_image_transform
#define GL_HP_image_transform 1

typedef void (GLAPIENTRY * PFNGLGETIMAGETRANSFORMPARAMETERFVHPPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETIMAGETRANSFORMPARAMETERIVHPPROC) (GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLIMAGETRANSFORMPARAMETERFHPPROC) (GLenum target, GLenum pname, const GLfloat param);
typedef void (GLAPIENTRY * PFNGLIMAGETRANSFORMPARAMETERFVHPPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLIMAGETRANSFORMPARAMETERIHPPROC) (GLenum target, GLenum pname, const GLint param);
typedef void (GLAPIENTRY * PFNGLIMAGETRANSFORMPARAMETERIVHPPROC) (GLenum target, GLenum pname, const GLint* params);

#define glGetImageTransformParameterfvHP GLEW_GET_FUN(__glewGetImageTransformParameterfvHP)
#define glGetImageTransformParameterivHP GLEW_GET_FUN(__glewGetImageTransformParameterivHP)
#define glImageTransformParameterfHP GLEW_GET_FUN(__glewImageTransformParameterfHP)
#define glImageTransformParameterfvHP GLEW_GET_FUN(__glewImageTransformParameterfvHP)
#define glImageTransformParameteriHP GLEW_GET_FUN(__glewImageTransformParameteriHP)
#define glImageTransformParameterivHP GLEW_GET_FUN(__glewImageTransformParameterivHP)

#define GLEW_HP_image_transform GLEW_GET_VAR(__GLEW_HP_image_transform)

#endif /* GL_HP_image_transform */

/* -------------------------- GL_HP_occlusion_test ------------------------- */

#ifndef GL_HP_occlusion_test
#define GL_HP_occlusion_test 1

#define GL_OCCLUSION_TEST_HP 0x8165
#define GL_OCCLUSION_TEST_RESULT_HP 0x8166

#define GLEW_HP_occlusion_test GLEW_GET_VAR(__GLEW_HP_occlusion_test)

#endif /* GL_HP_occlusion_test */

/* ------------------------- GL_HP_texture_lighting ------------------------ */

#ifndef GL_HP_texture_lighting
#define GL_HP_texture_lighting 1

#define GLEW_HP_texture_lighting GLEW_GET_VAR(__GLEW_HP_texture_lighting)

#endif /* GL_HP_texture_lighting */

/* --------------------------- GL_IBM_cull_vertex -------------------------- */

#ifndef GL_IBM_cull_vertex
#define GL_IBM_cull_vertex 1

#define GL_CULL_VERTEX_IBM 103050

#define GLEW_IBM_cull_vertex GLEW_GET_VAR(__GLEW_IBM_cull_vertex)

#endif /* GL_IBM_cull_vertex */

/* ---------------------- GL_IBM_multimode_draw_arrays --------------------- */

#ifndef GL_IBM_multimode_draw_arrays
#define GL_IBM_multimode_draw_arrays 1

typedef void (GLAPIENTRY * PFNGLMULTIMODEDRAWARRAYSIBMPROC) (const GLenum* mode, const GLint *first, const GLsizei *count, GLsizei primcount, GLint modestride);
typedef void (GLAPIENTRY * PFNGLMULTIMODEDRAWELEMENTSIBMPROC) (const GLenum* mode, const GLsizei *count, GLenum type, const GLvoid * const *indices, GLsizei primcount, GLint modestride);

#define glMultiModeDrawArraysIBM GLEW_GET_FUN(__glewMultiModeDrawArraysIBM)
#define glMultiModeDrawElementsIBM GLEW_GET_FUN(__glewMultiModeDrawElementsIBM)

#define GLEW_IBM_multimode_draw_arrays GLEW_GET_VAR(__GLEW_IBM_multimode_draw_arrays)

#endif /* GL_IBM_multimode_draw_arrays */

/* ------------------------- GL_IBM_rasterpos_clip ------------------------- */

#ifndef GL_IBM_rasterpos_clip
#define GL_IBM_rasterpos_clip 1

#define GL_RASTER_POSITION_UNCLIPPED_IBM 103010

#define GLEW_IBM_rasterpos_clip GLEW_GET_VAR(__GLEW_IBM_rasterpos_clip)

#endif /* GL_IBM_rasterpos_clip */

/* --------------------------- GL_IBM_static_data -------------------------- */

#ifndef GL_IBM_static_data
#define GL_IBM_static_data 1

#define GL_ALL_STATIC_DATA_IBM 103060
#define GL_STATIC_VERTEX_ARRAY_IBM 103061

#define GLEW_IBM_static_data GLEW_GET_VAR(__GLEW_IBM_static_data)

#endif /* GL_IBM_static_data */

/* --------------------- GL_IBM_texture_mirrored_repeat -------------------- */

#ifndef GL_IBM_texture_mirrored_repeat
#define GL_IBM_texture_mirrored_repeat 1

#define GL_MIRRORED_REPEAT_IBM 0x8370

#define GLEW_IBM_texture_mirrored_repeat GLEW_GET_VAR(__GLEW_IBM_texture_mirrored_repeat)

#endif /* GL_IBM_texture_mirrored_repeat */

/* ----------------------- GL_IBM_vertex_array_lists ----------------------- */

#ifndef GL_IBM_vertex_array_lists
#define GL_IBM_vertex_array_lists 1

#define GL_VERTEX_ARRAY_LIST_IBM 103070
#define GL_NORMAL_ARRAY_LIST_IBM 103071
#define GL_COLOR_ARRAY_LIST_IBM 103072
#define GL_INDEX_ARRAY_LIST_IBM 103073
#define GL_TEXTURE_COORD_ARRAY_LIST_IBM 103074
#define GL_EDGE_FLAG_ARRAY_LIST_IBM 103075
#define GL_FOG_COORDINATE_ARRAY_LIST_IBM 103076
#define GL_SECONDARY_COLOR_ARRAY_LIST_IBM 103077
#define GL_VERTEX_ARRAY_LIST_STRIDE_IBM 103080
#define GL_NORMAL_ARRAY_LIST_STRIDE_IBM 103081
#define GL_COLOR_ARRAY_LIST_STRIDE_IBM 103082
#define GL_INDEX_ARRAY_LIST_STRIDE_IBM 103083
#define GL_TEXTURE_COORD_ARRAY_LIST_STRIDE_IBM 103084
#define GL_EDGE_FLAG_ARRAY_LIST_STRIDE_IBM 103085
#define GL_FOG_COORDINATE_ARRAY_LIST_STRIDE_IBM 103086
#define GL_SECONDARY_COLOR_ARRAY_LIST_STRIDE_IBM 103087

typedef void (GLAPIENTRY * PFNGLCOLORPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLEDGEFLAGPOINTERLISTIBMPROC) (GLint stride, const GLboolean ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLFOGCOORDPOINTERLISTIBMPROC) (GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLINDEXPOINTERLISTIBMPROC) (GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLNORMALPOINTERLISTIBMPROC) (GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLORPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLTEXCOORDPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);
typedef void (GLAPIENTRY * PFNGLVERTEXPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid ** pointer, GLint ptrstride);

#define glColorPointerListIBM GLEW_GET_FUN(__glewColorPointerListIBM)
#define glEdgeFlagPointerListIBM GLEW_GET_FUN(__glewEdgeFlagPointerListIBM)
#define glFogCoordPointerListIBM GLEW_GET_FUN(__glewFogCoordPointerListIBM)
#define glIndexPointerListIBM GLEW_GET_FUN(__glewIndexPointerListIBM)
#define glNormalPointerListIBM GLEW_GET_FUN(__glewNormalPointerListIBM)
#define glSecondaryColorPointerListIBM GLEW_GET_FUN(__glewSecondaryColorPointerListIBM)
#define glTexCoordPointerListIBM GLEW_GET_FUN(__glewTexCoordPointerListIBM)
#define glVertexPointerListIBM GLEW_GET_FUN(__glewVertexPointerListIBM)

#define GLEW_IBM_vertex_array_lists GLEW_GET_VAR(__GLEW_IBM_vertex_array_lists)

#endif /* GL_IBM_vertex_array_lists */

/* -------------------------- GL_INGR_color_clamp -------------------------- */

#ifndef GL_INGR_color_clamp
#define GL_INGR_color_clamp 1

#define GL_RED_MIN_CLAMP_INGR 0x8560
#define GL_GREEN_MIN_CLAMP_INGR 0x8561
#define GL_BLUE_MIN_CLAMP_INGR 0x8562
#define GL_ALPHA_MIN_CLAMP_INGR 0x8563
#define GL_RED_MAX_CLAMP_INGR 0x8564
#define GL_GREEN_MAX_CLAMP_INGR 0x8565
#define GL_BLUE_MAX_CLAMP_INGR 0x8566
#define GL_ALPHA_MAX_CLAMP_INGR 0x8567

#define GLEW_INGR_color_clamp GLEW_GET_VAR(__GLEW_INGR_color_clamp)

#endif /* GL_INGR_color_clamp */

/* ------------------------- GL_INGR_interlace_read ------------------------ */

#ifndef GL_INGR_interlace_read
#define GL_INGR_interlace_read 1

#define GL_INTERLACE_READ_INGR 0x8568

#define GLEW_INGR_interlace_read GLEW_GET_VAR(__GLEW_INGR_interlace_read)

#endif /* GL_INGR_interlace_read */

/* ------------------------ GL_INTEL_parallel_arrays ----------------------- */

#ifndef GL_INTEL_parallel_arrays
#define GL_INTEL_parallel_arrays 1

#define GL_PARALLEL_ARRAYS_INTEL 0x83F4
#define GL_VERTEX_ARRAY_PARALLEL_POINTERS_INTEL 0x83F5
#define GL_NORMAL_ARRAY_PARALLEL_POINTERS_INTEL 0x83F6
#define GL_COLOR_ARRAY_PARALLEL_POINTERS_INTEL 0x83F7
#define GL_TEXTURE_COORD_ARRAY_PARALLEL_POINTERS_INTEL 0x83F8

typedef void (GLAPIENTRY * PFNGLCOLORPOINTERVINTELPROC) (GLint size, GLenum type, const void** pointer);
typedef void (GLAPIENTRY * PFNGLNORMALPOINTERVINTELPROC) (GLenum type, const void** pointer);
typedef void (GLAPIENTRY * PFNGLTEXCOORDPOINTERVINTELPROC) (GLint size, GLenum type, const void** pointer);
typedef void (GLAPIENTRY * PFNGLVERTEXPOINTERVINTELPROC) (GLint size, GLenum type, const void** pointer);

#define glColorPointervINTEL GLEW_GET_FUN(__glewColorPointervINTEL)
#define glNormalPointervINTEL GLEW_GET_FUN(__glewNormalPointervINTEL)
#define glTexCoordPointervINTEL GLEW_GET_FUN(__glewTexCoordPointervINTEL)
#define glVertexPointervINTEL GLEW_GET_FUN(__glewVertexPointervINTEL)

#define GLEW_INTEL_parallel_arrays GLEW_GET_VAR(__GLEW_INTEL_parallel_arrays)

#endif /* GL_INTEL_parallel_arrays */

/* ------------------------ GL_INTEL_texture_scissor ----------------------- */

#ifndef GL_INTEL_texture_scissor
#define GL_INTEL_texture_scissor 1

typedef void (GLAPIENTRY * PFNGLTEXSCISSORFUNCINTELPROC) (GLenum target, GLenum lfunc, GLenum hfunc);
typedef void (GLAPIENTRY * PFNGLTEXSCISSORINTELPROC) (GLenum target, GLclampf tlow, GLclampf thigh);

#define glTexScissorFuncINTEL GLEW_GET_FUN(__glewTexScissorFuncINTEL)
#define glTexScissorINTEL GLEW_GET_FUN(__glewTexScissorINTEL)

#define GLEW_INTEL_texture_scissor GLEW_GET_VAR(__GLEW_INTEL_texture_scissor)

#endif /* GL_INTEL_texture_scissor */

/* -------------------------- GL_KTX_buffer_region ------------------------- */

#ifndef GL_KTX_buffer_region
#define GL_KTX_buffer_region 1

#define GL_KTX_FRONT_REGION 0x0
#define GL_KTX_BACK_REGION 0x1
#define GL_KTX_Z_REGION 0x2
#define GL_KTX_STENCIL_REGION 0x3

typedef GLuint (GLAPIENTRY * PFNGLBUFFERREGIONENABLEDPROC) (void);
typedef void (GLAPIENTRY * PFNGLDELETEBUFFERREGIONPROC) (GLenum region);
typedef void (GLAPIENTRY * PFNGLDRAWBUFFERREGIONPROC) (GLuint region, GLint x, GLint y, GLsizei width, GLsizei height, GLint xDest, GLint yDest);
typedef GLuint (GLAPIENTRY * PFNGLNEWBUFFERREGIONPROC) (GLenum region);
typedef void (GLAPIENTRY * PFNGLREADBUFFERREGIONPROC) (GLuint region, GLint x, GLint y, GLsizei width, GLsizei height);

#define glBufferRegionEnabled GLEW_GET_FUN(__glewBufferRegionEnabled)
#define glDeleteBufferRegion GLEW_GET_FUN(__glewDeleteBufferRegion)
#define glDrawBufferRegion GLEW_GET_FUN(__glewDrawBufferRegion)
#define glNewBufferRegion GLEW_GET_FUN(__glewNewBufferRegion)
#define glReadBufferRegion GLEW_GET_FUN(__glewReadBufferRegion)

#define GLEW_KTX_buffer_region GLEW_GET_VAR(__GLEW_KTX_buffer_region)

#endif /* GL_KTX_buffer_region */

/* ------------------------- GL_MESAX_texture_stack ------------------------ */

#ifndef GL_MESAX_texture_stack
#define GL_MESAX_texture_stack 1

#define GL_TEXTURE_1D_STACK_MESAX 0x8759
#define GL_TEXTURE_2D_STACK_MESAX 0x875A
#define GL_PROXY_TEXTURE_1D_STACK_MESAX 0x875B
#define GL_PROXY_TEXTURE_2D_STACK_MESAX 0x875C
#define GL_TEXTURE_1D_STACK_BINDING_MESAX 0x875D
#define GL_TEXTURE_2D_STACK_BINDING_MESAX 0x875E

#define GLEW_MESAX_texture_stack GLEW_GET_VAR(__GLEW_MESAX_texture_stack)

#endif /* GL_MESAX_texture_stack */

/* -------------------------- GL_MESA_pack_invert -------------------------- */

#ifndef GL_MESA_pack_invert
#define GL_MESA_pack_invert 1

#define GL_PACK_INVERT_MESA 0x8758

#define GLEW_MESA_pack_invert GLEW_GET_VAR(__GLEW_MESA_pack_invert)

#endif /* GL_MESA_pack_invert */

/* ------------------------- GL_MESA_resize_buffers ------------------------ */

#ifndef GL_MESA_resize_buffers
#define GL_MESA_resize_buffers 1

typedef void (GLAPIENTRY * PFNGLRESIZEBUFFERSMESAPROC) (void);

#define glResizeBuffersMESA GLEW_GET_FUN(__glewResizeBuffersMESA)

#define GLEW_MESA_resize_buffers GLEW_GET_VAR(__GLEW_MESA_resize_buffers)

#endif /* GL_MESA_resize_buffers */

/* --------------------------- GL_MESA_window_pos -------------------------- */

#ifndef GL_MESA_window_pos
#define GL_MESA_window_pos 1

typedef void (GLAPIENTRY * PFNGLWINDOWPOS2DMESAPROC) (GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2DVMESAPROC) (const GLdouble* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2FMESAPROC) (GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2FVMESAPROC) (const GLfloat* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2IMESAPROC) (GLint x, GLint y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2IVMESAPROC) (const GLint* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2SMESAPROC) (GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS2SVMESAPROC) (const GLshort* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3DMESAPROC) (GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3DVMESAPROC) (const GLdouble* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3FMESAPROC) (GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3FVMESAPROC) (const GLfloat* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3IMESAPROC) (GLint x, GLint y, GLint z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3IVMESAPROC) (const GLint* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3SMESAPROC) (GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS3SVMESAPROC) (const GLshort* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4DMESAPROC) (GLdouble x, GLdouble y, GLdouble z, GLdouble);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4DVMESAPROC) (const GLdouble* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4FMESAPROC) (GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4FVMESAPROC) (const GLfloat* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4IMESAPROC) (GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4IVMESAPROC) (const GLint* p);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4SMESAPROC) (GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (GLAPIENTRY * PFNGLWINDOWPOS4SVMESAPROC) (const GLshort* p);

#define glWindowPos2dMESA GLEW_GET_FUN(__glewWindowPos2dMESA)
#define glWindowPos2dvMESA GLEW_GET_FUN(__glewWindowPos2dvMESA)
#define glWindowPos2fMESA GLEW_GET_FUN(__glewWindowPos2fMESA)
#define glWindowPos2fvMESA GLEW_GET_FUN(__glewWindowPos2fvMESA)
#define glWindowPos2iMESA GLEW_GET_FUN(__glewWindowPos2iMESA)
#define glWindowPos2ivMESA GLEW_GET_FUN(__glewWindowPos2ivMESA)
#define glWindowPos2sMESA GLEW_GET_FUN(__glewWindowPos2sMESA)
#define glWindowPos2svMESA GLEW_GET_FUN(__glewWindowPos2svMESA)
#define glWindowPos3dMESA GLEW_GET_FUN(__glewWindowPos3dMESA)
#define glWindowPos3dvMESA GLEW_GET_FUN(__glewWindowPos3dvMESA)
#define glWindowPos3fMESA GLEW_GET_FUN(__glewWindowPos3fMESA)
#define glWindowPos3fvMESA GLEW_GET_FUN(__glewWindowPos3fvMESA)
#define glWindowPos3iMESA GLEW_GET_FUN(__glewWindowPos3iMESA)
#define glWindowPos3ivMESA GLEW_GET_FUN(__glewWindowPos3ivMESA)
#define glWindowPos3sMESA GLEW_GET_FUN(__glewWindowPos3sMESA)
#define glWindowPos3svMESA GLEW_GET_FUN(__glewWindowPos3svMESA)
#define glWindowPos4dMESA GLEW_GET_FUN(__glewWindowPos4dMESA)
#define glWindowPos4dvMESA GLEW_GET_FUN(__glewWindowPos4dvMESA)
#define glWindowPos4fMESA GLEW_GET_FUN(__glewWindowPos4fMESA)
#define glWindowPos4fvMESA GLEW_GET_FUN(__glewWindowPos4fvMESA)
#define glWindowPos4iMESA GLEW_GET_FUN(__glewWindowPos4iMESA)
#define glWindowPos4ivMESA GLEW_GET_FUN(__glewWindowPos4ivMESA)
#define glWindowPos4sMESA GLEW_GET_FUN(__glewWindowPos4sMESA)
#define glWindowPos4svMESA GLEW_GET_FUN(__glewWindowPos4svMESA)

#define GLEW_MESA_window_pos GLEW_GET_VAR(__GLEW_MESA_window_pos)

#endif /* GL_MESA_window_pos */

/* ------------------------- GL_MESA_ycbcr_texture ------------------------- */

#ifndef GL_MESA_ycbcr_texture
#define GL_MESA_ycbcr_texture 1

#define GL_UNSIGNED_SHORT_8_8_MESA 0x85BA
#define GL_UNSIGNED_SHORT_8_8_REV_MESA 0x85BB
#define GL_YCBCR_MESA 0x8757

#define GLEW_MESA_ycbcr_texture GLEW_GET_VAR(__GLEW_MESA_ycbcr_texture)

#endif /* GL_MESA_ycbcr_texture */

/* ------------------------- GL_NVX_gpu_memory_info ------------------------ */

#ifndef GL_NVX_gpu_memory_info
#define GL_NVX_gpu_memory_info 1

#define GL_GPU_MEMORY_INFO_DEDICATED_VIDMEM_NVX 0x9047
#define GL_GPU_MEMORY_INFO_TOTAL_AVAILABLE_MEMORY_NVX 0x9048
#define GL_GPU_MEMORY_INFO_CURRENT_AVAILABLE_VIDMEM_NVX 0x9049
#define GL_GPU_MEMORY_INFO_EVICTION_COUNT_NVX 0x904A
#define GL_GPU_MEMORY_INFO_EVICTED_MEMORY_NVX 0x904B

#define GLEW_NVX_gpu_memory_info GLEW_GET_VAR(__GLEW_NVX_gpu_memory_info)

#endif /* GL_NVX_gpu_memory_info */

/* --------------------------- GL_NV_blend_square -------------------------- */

#ifndef GL_NV_blend_square
#define GL_NV_blend_square 1

#define GLEW_NV_blend_square GLEW_GET_VAR(__GLEW_NV_blend_square)

#endif /* GL_NV_blend_square */

/* ------------------------ GL_NV_conditional_render ----------------------- */

#ifndef GL_NV_conditional_render
#define GL_NV_conditional_render 1

#define GL_QUERY_WAIT_NV 0x8E13
#define GL_QUERY_NO_WAIT_NV 0x8E14
#define GL_QUERY_BY_REGION_WAIT_NV 0x8E15
#define GL_QUERY_BY_REGION_NO_WAIT_NV 0x8E16

typedef void (GLAPIENTRY * PFNGLBEGINCONDITIONALRENDERNVPROC) (GLuint id, GLenum mode);
typedef void (GLAPIENTRY * PFNGLENDCONDITIONALRENDERNVPROC) (void);

#define glBeginConditionalRenderNV GLEW_GET_FUN(__glewBeginConditionalRenderNV)
#define glEndConditionalRenderNV GLEW_GET_FUN(__glewEndConditionalRenderNV)

#define GLEW_NV_conditional_render GLEW_GET_VAR(__GLEW_NV_conditional_render)

#endif /* GL_NV_conditional_render */

/* ----------------------- GL_NV_copy_depth_to_color ----------------------- */

#ifndef GL_NV_copy_depth_to_color
#define GL_NV_copy_depth_to_color 1

#define GL_DEPTH_STENCIL_TO_RGBA_NV 0x886E
#define GL_DEPTH_STENCIL_TO_BGRA_NV 0x886F

#define GLEW_NV_copy_depth_to_color GLEW_GET_VAR(__GLEW_NV_copy_depth_to_color)

#endif /* GL_NV_copy_depth_to_color */

/* ---------------------------- GL_NV_copy_image --------------------------- */

#ifndef GL_NV_copy_image
#define GL_NV_copy_image 1

typedef void (GLAPIENTRY * PFNGLCOPYIMAGESUBDATANVPROC) (GLuint srcName, GLenum srcTarget, GLint srcLevel, GLint srcX, GLint srcY, GLint srcZ, GLuint dstName, GLenum dstTarget, GLint dstLevel, GLint dstX, GLint dstY, GLint dstZ, GLsizei width, GLsizei height, GLsizei depth);

#define glCopyImageSubDataNV GLEW_GET_FUN(__glewCopyImageSubDataNV)

#define GLEW_NV_copy_image GLEW_GET_VAR(__GLEW_NV_copy_image)

#endif /* GL_NV_copy_image */

/* ------------------------ GL_NV_depth_buffer_float ----------------------- */

#ifndef GL_NV_depth_buffer_float
#define GL_NV_depth_buffer_float 1

#define GL_DEPTH_COMPONENT32F_NV 0x8DAB
#define GL_DEPTH32F_STENCIL8_NV 0x8DAC
#define GL_FLOAT_32_UNSIGNED_INT_24_8_REV_NV 0x8DAD
#define GL_DEPTH_BUFFER_FLOAT_MODE_NV 0x8DAF

typedef void (GLAPIENTRY * PFNGLCLEARDEPTHDNVPROC) (GLdouble depth);
typedef void (GLAPIENTRY * PFNGLDEPTHBOUNDSDNVPROC) (GLdouble zmin, GLdouble zmax);
typedef void (GLAPIENTRY * PFNGLDEPTHRANGEDNVPROC) (GLdouble zNear, GLdouble zFar);

#define glClearDepthdNV GLEW_GET_FUN(__glewClearDepthdNV)
#define glDepthBoundsdNV GLEW_GET_FUN(__glewDepthBoundsdNV)
#define glDepthRangedNV GLEW_GET_FUN(__glewDepthRangedNV)

#define GLEW_NV_depth_buffer_float GLEW_GET_VAR(__GLEW_NV_depth_buffer_float)

#endif /* GL_NV_depth_buffer_float */

/* --------------------------- GL_NV_depth_clamp --------------------------- */

#ifndef GL_NV_depth_clamp
#define GL_NV_depth_clamp 1

#define GL_DEPTH_CLAMP_NV 0x864F

#define GLEW_NV_depth_clamp GLEW_GET_VAR(__GLEW_NV_depth_clamp)

#endif /* GL_NV_depth_clamp */

/* ---------------------- GL_NV_depth_range_unclamped ---------------------- */

#ifndef GL_NV_depth_range_unclamped
#define GL_NV_depth_range_unclamped 1

#define GL_SAMPLE_COUNT_BITS_NV 0x8864
#define GL_CURRENT_SAMPLE_COUNT_QUERY_NV 0x8865
#define GL_QUERY_RESULT_NV 0x8866
#define GL_QUERY_RESULT_AVAILABLE_NV 0x8867
#define GL_SAMPLE_COUNT_NV 0x8914

#define GLEW_NV_depth_range_unclamped GLEW_GET_VAR(__GLEW_NV_depth_range_unclamped)

#endif /* GL_NV_depth_range_unclamped */

/* ---------------------------- GL_NV_evaluators --------------------------- */

#ifndef GL_NV_evaluators
#define GL_NV_evaluators 1

#define GL_EVAL_2D_NV 0x86C0
#define GL_EVAL_TRIANGULAR_2D_NV 0x86C1
#define GL_MAP_TESSELLATION_NV 0x86C2
#define GL_MAP_ATTRIB_U_ORDER_NV 0x86C3
#define GL_MAP_ATTRIB_V_ORDER_NV 0x86C4
#define GL_EVAL_FRACTIONAL_TESSELLATION_NV 0x86C5
#define GL_EVAL_VERTEX_ATTRIB0_NV 0x86C6
#define GL_EVAL_VERTEX_ATTRIB1_NV 0x86C7
#define GL_EVAL_VERTEX_ATTRIB2_NV 0x86C8
#define GL_EVAL_VERTEX_ATTRIB3_NV 0x86C9
#define GL_EVAL_VERTEX_ATTRIB4_NV 0x86CA
#define GL_EVAL_VERTEX_ATTRIB5_NV 0x86CB
#define GL_EVAL_VERTEX_ATTRIB6_NV 0x86CC
#define GL_EVAL_VERTEX_ATTRIB7_NV 0x86CD
#define GL_EVAL_VERTEX_ATTRIB8_NV 0x86CE
#define GL_EVAL_VERTEX_ATTRIB9_NV 0x86CF
#define GL_EVAL_VERTEX_ATTRIB10_NV 0x86D0
#define GL_EVAL_VERTEX_ATTRIB11_NV 0x86D1
#define GL_EVAL_VERTEX_ATTRIB12_NV 0x86D2
#define GL_EVAL_VERTEX_ATTRIB13_NV 0x86D3
#define GL_EVAL_VERTEX_ATTRIB14_NV 0x86D4
#define GL_EVAL_VERTEX_ATTRIB15_NV 0x86D5
#define GL_MAX_MAP_TESSELLATION_NV 0x86D6
#define GL_MAX_RATIONAL_EVAL_ORDER_NV 0x86D7

typedef void (GLAPIENTRY * PFNGLEVALMAPSNVPROC) (GLenum target, GLenum mode);
typedef void (GLAPIENTRY * PFNGLGETMAPATTRIBPARAMETERFVNVPROC) (GLenum target, GLuint index, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMAPATTRIBPARAMETERIVNVPROC) (GLenum target, GLuint index, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETMAPCONTROLPOINTSNVPROC) (GLenum target, GLuint index, GLenum type, GLsizei ustride, GLsizei vstride, GLboolean packed, void* points);
typedef void (GLAPIENTRY * PFNGLGETMAPPARAMETERFVNVPROC) (GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETMAPPARAMETERIVNVPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLMAPCONTROLPOINTSNVPROC) (GLenum target, GLuint index, GLenum type, GLsizei ustride, GLsizei vstride, GLint uorder, GLint vorder, GLboolean packed, const void* points);
typedef void (GLAPIENTRY * PFNGLMAPPARAMETERFVNVPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLMAPPARAMETERIVNVPROC) (GLenum target, GLenum pname, const GLint* params);

#define glEvalMapsNV GLEW_GET_FUN(__glewEvalMapsNV)
#define glGetMapAttribParameterfvNV GLEW_GET_FUN(__glewGetMapAttribParameterfvNV)
#define glGetMapAttribParameterivNV GLEW_GET_FUN(__glewGetMapAttribParameterivNV)
#define glGetMapControlPointsNV GLEW_GET_FUN(__glewGetMapControlPointsNV)
#define glGetMapParameterfvNV GLEW_GET_FUN(__glewGetMapParameterfvNV)
#define glGetMapParameterivNV GLEW_GET_FUN(__glewGetMapParameterivNV)
#define glMapControlPointsNV GLEW_GET_FUN(__glewMapControlPointsNV)
#define glMapParameterfvNV GLEW_GET_FUN(__glewMapParameterfvNV)
#define glMapParameterivNV GLEW_GET_FUN(__glewMapParameterivNV)

#define GLEW_NV_evaluators GLEW_GET_VAR(__GLEW_NV_evaluators)

#endif /* GL_NV_evaluators */

/* ----------------------- GL_NV_explicit_multisample ---------------------- */

#ifndef GL_NV_explicit_multisample
#define GL_NV_explicit_multisample 1

#define GL_SAMPLE_POSITION_NV 0x8E50
#define GL_SAMPLE_MASK_NV 0x8E51
#define GL_SAMPLE_MASK_VALUE_NV 0x8E52
#define GL_TEXTURE_BINDING_RENDERBUFFER_NV 0x8E53
#define GL_TEXTURE_RENDERBUFFER_DATA_STORE_BINDING_NV 0x8E54
#define GL_TEXTURE_RENDERBUFFER_NV 0x8E55
#define GL_SAMPLER_RENDERBUFFER_NV 0x8E56
#define GL_INT_SAMPLER_RENDERBUFFER_NV 0x8E57
#define GL_UNSIGNED_INT_SAMPLER_RENDERBUFFER_NV 0x8E58
#define GL_MAX_SAMPLE_MASK_WORDS_NV 0x8E59

typedef void (GLAPIENTRY * PFNGLGETMULTISAMPLEFVNVPROC) (GLenum pname, GLuint index, GLfloat* val);
typedef void (GLAPIENTRY * PFNGLSAMPLEMASKINDEXEDNVPROC) (GLuint index, GLbitfield mask);
typedef void (GLAPIENTRY * PFNGLTEXRENDERBUFFERNVPROC) (GLenum target, GLuint renderbuffer);

#define glGetMultisamplefvNV GLEW_GET_FUN(__glewGetMultisamplefvNV)
#define glSampleMaskIndexedNV GLEW_GET_FUN(__glewSampleMaskIndexedNV)
#define glTexRenderbufferNV GLEW_GET_FUN(__glewTexRenderbufferNV)

#define GLEW_NV_explicit_multisample GLEW_GET_VAR(__GLEW_NV_explicit_multisample)

#endif /* GL_NV_explicit_multisample */

/* ------------------------------ GL_NV_fence ------------------------------ */

#ifndef GL_NV_fence
#define GL_NV_fence 1

#define GL_ALL_COMPLETED_NV 0x84F2
#define GL_FENCE_STATUS_NV 0x84F3
#define GL_FENCE_CONDITION_NV 0x84F4

typedef void (GLAPIENTRY * PFNGLDELETEFENCESNVPROC) (GLsizei n, const GLuint* fences);
typedef void (GLAPIENTRY * PFNGLFINISHFENCENVPROC) (GLuint fence);
typedef void (GLAPIENTRY * PFNGLGENFENCESNVPROC) (GLsizei n, GLuint* fences);
typedef void (GLAPIENTRY * PFNGLGETFENCEIVNVPROC) (GLuint fence, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISFENCENVPROC) (GLuint fence);
typedef void (GLAPIENTRY * PFNGLSETFENCENVPROC) (GLuint fence, GLenum condition);
typedef GLboolean (GLAPIENTRY * PFNGLTESTFENCENVPROC) (GLuint fence);

#define glDeleteFencesNV GLEW_GET_FUN(__glewDeleteFencesNV)
#define glFinishFenceNV GLEW_GET_FUN(__glewFinishFenceNV)
#define glGenFencesNV GLEW_GET_FUN(__glewGenFencesNV)
#define glGetFenceivNV GLEW_GET_FUN(__glewGetFenceivNV)
#define glIsFenceNV GLEW_GET_FUN(__glewIsFenceNV)
#define glSetFenceNV GLEW_GET_FUN(__glewSetFenceNV)
#define glTestFenceNV GLEW_GET_FUN(__glewTestFenceNV)

#define GLEW_NV_fence GLEW_GET_VAR(__GLEW_NV_fence)

#endif /* GL_NV_fence */

/* --------------------------- GL_NV_float_buffer -------------------------- */

#ifndef GL_NV_float_buffer
#define GL_NV_float_buffer 1

#define GL_FLOAT_R_NV 0x8880
#define GL_FLOAT_RG_NV 0x8881
#define GL_FLOAT_RGB_NV 0x8882
#define GL_FLOAT_RGBA_NV 0x8883
#define GL_FLOAT_R16_NV 0x8884
#define GL_FLOAT_R32_NV 0x8885
#define GL_FLOAT_RG16_NV 0x8886
#define GL_FLOAT_RG32_NV 0x8887
#define GL_FLOAT_RGB16_NV 0x8888
#define GL_FLOAT_RGB32_NV 0x8889
#define GL_FLOAT_RGBA16_NV 0x888A
#define GL_FLOAT_RGBA32_NV 0x888B
#define GL_TEXTURE_FLOAT_COMPONENTS_NV 0x888C
#define GL_FLOAT_CLEAR_COLOR_VALUE_NV 0x888D
#define GL_FLOAT_RGBA_MODE_NV 0x888E

#define GLEW_NV_float_buffer GLEW_GET_VAR(__GLEW_NV_float_buffer)

#endif /* GL_NV_float_buffer */

/* --------------------------- GL_NV_fog_distance -------------------------- */

#ifndef GL_NV_fog_distance
#define GL_NV_fog_distance 1

#define GL_FOG_DISTANCE_MODE_NV 0x855A
#define GL_EYE_RADIAL_NV 0x855B
#define GL_EYE_PLANE_ABSOLUTE_NV 0x855C

#define GLEW_NV_fog_distance GLEW_GET_VAR(__GLEW_NV_fog_distance)

#endif /* GL_NV_fog_distance */

/* ------------------------- GL_NV_fragment_program ------------------------ */

#ifndef GL_NV_fragment_program
#define GL_NV_fragment_program 1

#define GL_MAX_FRAGMENT_PROGRAM_LOCAL_PARAMETERS_NV 0x8868
#define GL_FRAGMENT_PROGRAM_NV 0x8870
#define GL_MAX_TEXTURE_COORDS_NV 0x8871
#define GL_MAX_TEXTURE_IMAGE_UNITS_NV 0x8872
#define GL_FRAGMENT_PROGRAM_BINDING_NV 0x8873
#define GL_PROGRAM_ERROR_STRING_NV 0x8874

typedef void (GLAPIENTRY * PFNGLGETPROGRAMNAMEDPARAMETERDVNVPROC) (GLuint id, GLsizei len, const GLubyte* name, GLdouble *params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMNAMEDPARAMETERFVNVPROC) (GLuint id, GLsizei len, const GLubyte* name, GLfloat *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMNAMEDPARAMETER4DNVPROC) (GLuint id, GLsizei len, const GLubyte* name, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLPROGRAMNAMEDPARAMETER4DVNVPROC) (GLuint id, GLsizei len, const GLubyte* name, const GLdouble v[]);
typedef void (GLAPIENTRY * PFNGLPROGRAMNAMEDPARAMETER4FNVPROC) (GLuint id, GLsizei len, const GLubyte* name, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLPROGRAMNAMEDPARAMETER4FVNVPROC) (GLuint id, GLsizei len, const GLubyte* name, const GLfloat v[]);

#define glGetProgramNamedParameterdvNV GLEW_GET_FUN(__glewGetProgramNamedParameterdvNV)
#define glGetProgramNamedParameterfvNV GLEW_GET_FUN(__glewGetProgramNamedParameterfvNV)
#define glProgramNamedParameter4dNV GLEW_GET_FUN(__glewProgramNamedParameter4dNV)
#define glProgramNamedParameter4dvNV GLEW_GET_FUN(__glewProgramNamedParameter4dvNV)
#define glProgramNamedParameter4fNV GLEW_GET_FUN(__glewProgramNamedParameter4fNV)
#define glProgramNamedParameter4fvNV GLEW_GET_FUN(__glewProgramNamedParameter4fvNV)

#define GLEW_NV_fragment_program GLEW_GET_VAR(__GLEW_NV_fragment_program)

#endif /* GL_NV_fragment_program */

/* ------------------------ GL_NV_fragment_program2 ------------------------ */

#ifndef GL_NV_fragment_program2
#define GL_NV_fragment_program2 1

#define GL_MAX_PROGRAM_EXEC_INSTRUCTIONS_NV 0x88F4
#define GL_MAX_PROGRAM_CALL_DEPTH_NV 0x88F5
#define GL_MAX_PROGRAM_IF_DEPTH_NV 0x88F6
#define GL_MAX_PROGRAM_LOOP_DEPTH_NV 0x88F7
#define GL_MAX_PROGRAM_LOOP_COUNT_NV 0x88F8

#define GLEW_NV_fragment_program2 GLEW_GET_VAR(__GLEW_NV_fragment_program2)

#endif /* GL_NV_fragment_program2 */

/* ------------------------ GL_NV_fragment_program4 ------------------------ */

#ifndef GL_NV_fragment_program4
#define GL_NV_fragment_program4 1

#define GLEW_NV_fragment_program4 GLEW_GET_VAR(__GLEW_NV_fragment_program4)

#endif /* GL_NV_fragment_program4 */

/* --------------------- GL_NV_fragment_program_option --------------------- */

#ifndef GL_NV_fragment_program_option
#define GL_NV_fragment_program_option 1

#define GLEW_NV_fragment_program_option GLEW_GET_VAR(__GLEW_NV_fragment_program_option)

#endif /* GL_NV_fragment_program_option */

/* ----------------- GL_NV_framebuffer_multisample_coverage ---------------- */

#ifndef GL_NV_framebuffer_multisample_coverage
#define GL_NV_framebuffer_multisample_coverage 1

#define GL_RENDERBUFFER_COVERAGE_SAMPLES_NV 0x8CAB
#define GL_RENDERBUFFER_COLOR_SAMPLES_NV 0x8E10
#define GL_MAX_MULTISAMPLE_COVERAGE_MODES_NV 0x8E11
#define GL_MULTISAMPLE_COVERAGE_MODES_NV 0x8E12

typedef void (GLAPIENTRY * PFNGLRENDERBUFFERSTORAGEMULTISAMPLECOVERAGENVPROC) (GLenum target, GLsizei coverageSamples, GLsizei colorSamples, GLenum internalformat, GLsizei width, GLsizei height);

#define glRenderbufferStorageMultisampleCoverageNV GLEW_GET_FUN(__glewRenderbufferStorageMultisampleCoverageNV)

#define GLEW_NV_framebuffer_multisample_coverage GLEW_GET_VAR(__GLEW_NV_framebuffer_multisample_coverage)

#endif /* GL_NV_framebuffer_multisample_coverage */

/* ------------------------ GL_NV_geometry_program4 ------------------------ */

#ifndef GL_NV_geometry_program4
#define GL_NV_geometry_program4 1

#define GL_GEOMETRY_PROGRAM_NV 0x8C26
#define GL_MAX_PROGRAM_OUTPUT_VERTICES_NV 0x8C27
#define GL_MAX_PROGRAM_TOTAL_OUTPUT_COMPONENTS_NV 0x8C28

typedef void (GLAPIENTRY * PFNGLPROGRAMVERTEXLIMITNVPROC) (GLenum target, GLint limit);

#define glProgramVertexLimitNV GLEW_GET_FUN(__glewProgramVertexLimitNV)

#define GLEW_NV_geometry_program4 GLEW_GET_VAR(__GLEW_NV_geometry_program4)

#endif /* GL_NV_geometry_program4 */

/* ------------------------- GL_NV_geometry_shader4 ------------------------ */

#ifndef GL_NV_geometry_shader4
#define GL_NV_geometry_shader4 1

#define GLEW_NV_geometry_shader4 GLEW_GET_VAR(__GLEW_NV_geometry_shader4)

#endif /* GL_NV_geometry_shader4 */

/* --------------------------- GL_NV_gpu_program4 -------------------------- */

#ifndef GL_NV_gpu_program4
#define GL_NV_gpu_program4 1

#define GL_MIN_PROGRAM_TEXEL_OFFSET_NV 0x8904
#define GL_MAX_PROGRAM_TEXEL_OFFSET_NV 0x8905
#define GL_PROGRAM_ATTRIB_COMPONENTS_NV 0x8906
#define GL_PROGRAM_RESULT_COMPONENTS_NV 0x8907
#define GL_MAX_PROGRAM_ATTRIB_COMPONENTS_NV 0x8908
#define GL_MAX_PROGRAM_RESULT_COMPONENTS_NV 0x8909
#define GL_MAX_PROGRAM_GENERIC_ATTRIBS_NV 0x8DA5
#define GL_MAX_PROGRAM_GENERIC_RESULTS_NV 0x8DA6

typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERI4INVPROC) (GLenum target, GLuint index, GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERI4IVNVPROC) (GLenum target, GLuint index, const GLint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERI4UINVPROC) (GLenum target, GLuint index, GLuint x, GLuint y, GLuint z, GLuint w);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERI4UIVNVPROC) (GLenum target, GLuint index, const GLuint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERSI4IVNVPROC) (GLenum target, GLuint index, GLsizei count, const GLint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMENVPARAMETERSI4UIVNVPROC) (GLenum target, GLuint index, GLsizei count, const GLuint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERI4INVPROC) (GLenum target, GLuint index, GLint x, GLint y, GLint z, GLint w);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERI4IVNVPROC) (GLenum target, GLuint index, const GLint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERI4UINVPROC) (GLenum target, GLuint index, GLuint x, GLuint y, GLuint z, GLuint w);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERI4UIVNVPROC) (GLenum target, GLuint index, const GLuint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERSI4IVNVPROC) (GLenum target, GLuint index, GLsizei count, const GLint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMLOCALPARAMETERSI4UIVNVPROC) (GLenum target, GLuint index, GLsizei count, const GLuint *params);

#define glProgramEnvParameterI4iNV GLEW_GET_FUN(__glewProgramEnvParameterI4iNV)
#define glProgramEnvParameterI4ivNV GLEW_GET_FUN(__glewProgramEnvParameterI4ivNV)
#define glProgramEnvParameterI4uiNV GLEW_GET_FUN(__glewProgramEnvParameterI4uiNV)
#define glProgramEnvParameterI4uivNV GLEW_GET_FUN(__glewProgramEnvParameterI4uivNV)
#define glProgramEnvParametersI4ivNV GLEW_GET_FUN(__glewProgramEnvParametersI4ivNV)
#define glProgramEnvParametersI4uivNV GLEW_GET_FUN(__glewProgramEnvParametersI4uivNV)
#define glProgramLocalParameterI4iNV GLEW_GET_FUN(__glewProgramLocalParameterI4iNV)
#define glProgramLocalParameterI4ivNV GLEW_GET_FUN(__glewProgramLocalParameterI4ivNV)
#define glProgramLocalParameterI4uiNV GLEW_GET_FUN(__glewProgramLocalParameterI4uiNV)
#define glProgramLocalParameterI4uivNV GLEW_GET_FUN(__glewProgramLocalParameterI4uivNV)
#define glProgramLocalParametersI4ivNV GLEW_GET_FUN(__glewProgramLocalParametersI4ivNV)
#define glProgramLocalParametersI4uivNV GLEW_GET_FUN(__glewProgramLocalParametersI4uivNV)

#define GLEW_NV_gpu_program4 GLEW_GET_VAR(__GLEW_NV_gpu_program4)

#endif /* GL_NV_gpu_program4 */

/* --------------------------- GL_NV_gpu_program5 -------------------------- */

#ifndef GL_NV_gpu_program5
#define GL_NV_gpu_program5 1

#define GL_MAX_GEOMETRY_PROGRAM_INVOCATIONS_NV 0x8E5A
#define GL_MIN_FRAGMENT_INTERPOLATION_OFFSET_NV 0x8E5B
#define GL_MAX_FRAGMENT_INTERPOLATION_OFFSET_NV 0x8E5C
#define GL_FRAGMENT_PROGRAM_INTERPOLATION_OFFSET_BITS_NV 0x8E5D
#define GL_MIN_PROGRAM_TEXTURE_GATHER_OFFSET_NV 0x8E5E
#define GL_MAX_PROGRAM_TEXTURE_GATHER_OFFSET_NV 0x8E5F

#define GLEW_NV_gpu_program5 GLEW_GET_VAR(__GLEW_NV_gpu_program5)

#endif /* GL_NV_gpu_program5 */

/* ------------------------- GL_NV_gpu_program_fp64 ------------------------ */

#ifndef GL_NV_gpu_program_fp64
#define GL_NV_gpu_program_fp64 1

#define GLEW_NV_gpu_program_fp64 GLEW_GET_VAR(__GLEW_NV_gpu_program_fp64)

#endif /* GL_NV_gpu_program_fp64 */

/* --------------------------- GL_NV_gpu_shader5 --------------------------- */

#ifndef GL_NV_gpu_shader5
#define GL_NV_gpu_shader5 1

#define GL_INT64_NV 0x140E
#define GL_UNSIGNED_INT64_NV 0x140F
#define GL_INT8_NV 0x8FE0
#define GL_INT8_VEC2_NV 0x8FE1
#define GL_INT8_VEC3_NV 0x8FE2
#define GL_INT8_VEC4_NV 0x8FE3
#define GL_INT16_NV 0x8FE4
#define GL_INT16_VEC2_NV 0x8FE5
#define GL_INT16_VEC3_NV 0x8FE6
#define GL_INT16_VEC4_NV 0x8FE7
#define GL_INT64_VEC2_NV 0x8FE9
#define GL_INT64_VEC3_NV 0x8FEA
#define GL_INT64_VEC4_NV 0x8FEB
#define GL_UNSIGNED_INT8_NV 0x8FEC
#define GL_UNSIGNED_INT8_VEC2_NV 0x8FED
#define GL_UNSIGNED_INT8_VEC3_NV 0x8FEE
#define GL_UNSIGNED_INT8_VEC4_NV 0x8FEF
#define GL_UNSIGNED_INT16_NV 0x8FF0
#define GL_UNSIGNED_INT16_VEC2_NV 0x8FF1
#define GL_UNSIGNED_INT16_VEC3_NV 0x8FF2
#define GL_UNSIGNED_INT16_VEC4_NV 0x8FF3
#define GL_UNSIGNED_INT64_VEC2_NV 0x8FF5
#define GL_UNSIGNED_INT64_VEC3_NV 0x8FF6
#define GL_UNSIGNED_INT64_VEC4_NV 0x8FF7
#define GL_FLOAT16_NV 0x8FF8
#define GL_FLOAT16_VEC2_NV 0x8FF9
#define GL_FLOAT16_VEC3_NV 0x8FFA
#define GL_FLOAT16_VEC4_NV 0x8FFB

typedef void (GLAPIENTRY * PFNGLGETUNIFORMI64VNVPROC) (GLuint program, GLint location, GLint64EXT* params);
typedef void (GLAPIENTRY * PFNGLGETUNIFORMUI64VNVPROC) (GLuint program, GLint location, GLuint64EXT* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1I64NVPROC) (GLuint program, GLint location, GLint64EXT x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1I64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1UI64NVPROC) (GLuint program, GLint location, GLuint64EXT x);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM1UI64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2I64NVPROC) (GLuint program, GLint location, GLint64EXT x, GLint64EXT y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2I64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2UI64NVPROC) (GLuint program, GLint location, GLuint64EXT x, GLuint64EXT y);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM2UI64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3I64NVPROC) (GLuint program, GLint location, GLint64EXT x, GLint64EXT y, GLint64EXT z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3I64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3UI64NVPROC) (GLuint program, GLint location, GLuint64EXT x, GLuint64EXT y, GLuint64EXT z);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM3UI64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4I64NVPROC) (GLuint program, GLint location, GLint64EXT x, GLint64EXT y, GLint64EXT z, GLint64EXT w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4I64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4UI64NVPROC) (GLuint program, GLint location, GLuint64EXT x, GLuint64EXT y, GLuint64EXT z, GLuint64EXT w);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORM4UI64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM1I64NVPROC) (GLint location, GLint64EXT x);
typedef void (GLAPIENTRY * PFNGLUNIFORM1I64VNVPROC) (GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM1UI64NVPROC) (GLint location, GLuint64EXT x);
typedef void (GLAPIENTRY * PFNGLUNIFORM1UI64VNVPROC) (GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2I64NVPROC) (GLint location, GLint64EXT x, GLint64EXT y);
typedef void (GLAPIENTRY * PFNGLUNIFORM2I64VNVPROC) (GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM2UI64NVPROC) (GLint location, GLuint64EXT x, GLuint64EXT y);
typedef void (GLAPIENTRY * PFNGLUNIFORM2UI64VNVPROC) (GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3I64NVPROC) (GLint location, GLint64EXT x, GLint64EXT y, GLint64EXT z);
typedef void (GLAPIENTRY * PFNGLUNIFORM3I64VNVPROC) (GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM3UI64NVPROC) (GLint location, GLuint64EXT x, GLuint64EXT y, GLuint64EXT z);
typedef void (GLAPIENTRY * PFNGLUNIFORM3UI64VNVPROC) (GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4I64NVPROC) (GLint location, GLint64EXT x, GLint64EXT y, GLint64EXT z, GLint64EXT w);
typedef void (GLAPIENTRY * PFNGLUNIFORM4I64VNVPROC) (GLint location, GLsizei count, const GLint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORM4UI64NVPROC) (GLint location, GLuint64EXT x, GLuint64EXT y, GLuint64EXT z, GLuint64EXT w);
typedef void (GLAPIENTRY * PFNGLUNIFORM4UI64VNVPROC) (GLint location, GLsizei count, const GLuint64EXT* value);

#define glGetUniformi64vNV GLEW_GET_FUN(__glewGetUniformi64vNV)
#define glGetUniformui64vNV GLEW_GET_FUN(__glewGetUniformui64vNV)
#define glProgramUniform1i64NV GLEW_GET_FUN(__glewProgramUniform1i64NV)
#define glProgramUniform1i64vNV GLEW_GET_FUN(__glewProgramUniform1i64vNV)
#define glProgramUniform1ui64NV GLEW_GET_FUN(__glewProgramUniform1ui64NV)
#define glProgramUniform1ui64vNV GLEW_GET_FUN(__glewProgramUniform1ui64vNV)
#define glProgramUniform2i64NV GLEW_GET_FUN(__glewProgramUniform2i64NV)
#define glProgramUniform2i64vNV GLEW_GET_FUN(__glewProgramUniform2i64vNV)
#define glProgramUniform2ui64NV GLEW_GET_FUN(__glewProgramUniform2ui64NV)
#define glProgramUniform2ui64vNV GLEW_GET_FUN(__glewProgramUniform2ui64vNV)
#define glProgramUniform3i64NV GLEW_GET_FUN(__glewProgramUniform3i64NV)
#define glProgramUniform3i64vNV GLEW_GET_FUN(__glewProgramUniform3i64vNV)
#define glProgramUniform3ui64NV GLEW_GET_FUN(__glewProgramUniform3ui64NV)
#define glProgramUniform3ui64vNV GLEW_GET_FUN(__glewProgramUniform3ui64vNV)
#define glProgramUniform4i64NV GLEW_GET_FUN(__glewProgramUniform4i64NV)
#define glProgramUniform4i64vNV GLEW_GET_FUN(__glewProgramUniform4i64vNV)
#define glProgramUniform4ui64NV GLEW_GET_FUN(__glewProgramUniform4ui64NV)
#define glProgramUniform4ui64vNV GLEW_GET_FUN(__glewProgramUniform4ui64vNV)
#define glUniform1i64NV GLEW_GET_FUN(__glewUniform1i64NV)
#define glUniform1i64vNV GLEW_GET_FUN(__glewUniform1i64vNV)
#define glUniform1ui64NV GLEW_GET_FUN(__glewUniform1ui64NV)
#define glUniform1ui64vNV GLEW_GET_FUN(__glewUniform1ui64vNV)
#define glUniform2i64NV GLEW_GET_FUN(__glewUniform2i64NV)
#define glUniform2i64vNV GLEW_GET_FUN(__glewUniform2i64vNV)
#define glUniform2ui64NV GLEW_GET_FUN(__glewUniform2ui64NV)
#define glUniform2ui64vNV GLEW_GET_FUN(__glewUniform2ui64vNV)
#define glUniform3i64NV GLEW_GET_FUN(__glewUniform3i64NV)
#define glUniform3i64vNV GLEW_GET_FUN(__glewUniform3i64vNV)
#define glUniform3ui64NV GLEW_GET_FUN(__glewUniform3ui64NV)
#define glUniform3ui64vNV GLEW_GET_FUN(__glewUniform3ui64vNV)
#define glUniform4i64NV GLEW_GET_FUN(__glewUniform4i64NV)
#define glUniform4i64vNV GLEW_GET_FUN(__glewUniform4i64vNV)
#define glUniform4ui64NV GLEW_GET_FUN(__glewUniform4ui64NV)
#define glUniform4ui64vNV GLEW_GET_FUN(__glewUniform4ui64vNV)

#define GLEW_NV_gpu_shader5 GLEW_GET_VAR(__GLEW_NV_gpu_shader5)

#endif /* GL_NV_gpu_shader5 */

/* ---------------------------- GL_NV_half_float --------------------------- */

#ifndef GL_NV_half_float
#define GL_NV_half_float 1

#define GL_HALF_FLOAT_NV 0x140B

typedef unsigned short GLhalf;

typedef void (GLAPIENTRY * PFNGLCOLOR3HNVPROC) (GLhalf red, GLhalf green, GLhalf blue);
typedef void (GLAPIENTRY * PFNGLCOLOR3HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLCOLOR4HNVPROC) (GLhalf red, GLhalf green, GLhalf blue, GLhalf alpha);
typedef void (GLAPIENTRY * PFNGLCOLOR4HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLFOGCOORDHNVPROC) (GLhalf fog);
typedef void (GLAPIENTRY * PFNGLFOGCOORDHVNVPROC) (const GLhalf* fog);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1HNVPROC) (GLenum target, GLhalf s);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD1HVNVPROC) (GLenum target, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2HNVPROC) (GLenum target, GLhalf s, GLhalf t);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD2HVNVPROC) (GLenum target, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3HNVPROC) (GLenum target, GLhalf s, GLhalf t, GLhalf r);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD3HVNVPROC) (GLenum target, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4HNVPROC) (GLenum target, GLhalf s, GLhalf t, GLhalf r, GLhalf q);
typedef void (GLAPIENTRY * PFNGLMULTITEXCOORD4HVNVPROC) (GLenum target, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLNORMAL3HNVPROC) (GLhalf nx, GLhalf ny, GLhalf nz);
typedef void (GLAPIENTRY * PFNGLNORMAL3HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3HNVPROC) (GLhalf red, GLhalf green, GLhalf blue);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLOR3HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD1HNVPROC) (GLhalf s);
typedef void (GLAPIENTRY * PFNGLTEXCOORD1HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2HNVPROC) (GLhalf s, GLhalf t);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD3HNVPROC) (GLhalf s, GLhalf t, GLhalf r);
typedef void (GLAPIENTRY * PFNGLTEXCOORD3HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD4HNVPROC) (GLhalf s, GLhalf t, GLhalf r, GLhalf q);
typedef void (GLAPIENTRY * PFNGLTEXCOORD4HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEX2HNVPROC) (GLhalf x, GLhalf y);
typedef void (GLAPIENTRY * PFNGLVERTEX2HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEX3HNVPROC) (GLhalf x, GLhalf y, GLhalf z);
typedef void (GLAPIENTRY * PFNGLVERTEX3HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEX4HNVPROC) (GLhalf x, GLhalf y, GLhalf z, GLhalf w);
typedef void (GLAPIENTRY * PFNGLVERTEX4HVNVPROC) (const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1HNVPROC) (GLuint index, GLhalf x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1HVNVPROC) (GLuint index, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2HNVPROC) (GLuint index, GLhalf x, GLhalf y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2HVNVPROC) (GLuint index, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3HNVPROC) (GLuint index, GLhalf x, GLhalf y, GLhalf z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3HVNVPROC) (GLuint index, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4HNVPROC) (GLuint index, GLhalf x, GLhalf y, GLhalf z, GLhalf w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4HVNVPROC) (GLuint index, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS1HVNVPROC) (GLuint index, GLsizei n, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS2HVNVPROC) (GLuint index, GLsizei n, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS3HVNVPROC) (GLuint index, GLsizei n, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS4HVNVPROC) (GLuint index, GLsizei n, const GLhalf* v);
typedef void (GLAPIENTRY * PFNGLVERTEXWEIGHTHNVPROC) (GLhalf weight);
typedef void (GLAPIENTRY * PFNGLVERTEXWEIGHTHVNVPROC) (const GLhalf* weight);

#define glColor3hNV GLEW_GET_FUN(__glewColor3hNV)
#define glColor3hvNV GLEW_GET_FUN(__glewColor3hvNV)
#define glColor4hNV GLEW_GET_FUN(__glewColor4hNV)
#define glColor4hvNV GLEW_GET_FUN(__glewColor4hvNV)
#define glFogCoordhNV GLEW_GET_FUN(__glewFogCoordhNV)
#define glFogCoordhvNV GLEW_GET_FUN(__glewFogCoordhvNV)
#define glMultiTexCoord1hNV GLEW_GET_FUN(__glewMultiTexCoord1hNV)
#define glMultiTexCoord1hvNV GLEW_GET_FUN(__glewMultiTexCoord1hvNV)
#define glMultiTexCoord2hNV GLEW_GET_FUN(__glewMultiTexCoord2hNV)
#define glMultiTexCoord2hvNV GLEW_GET_FUN(__glewMultiTexCoord2hvNV)
#define glMultiTexCoord3hNV GLEW_GET_FUN(__glewMultiTexCoord3hNV)
#define glMultiTexCoord3hvNV GLEW_GET_FUN(__glewMultiTexCoord3hvNV)
#define glMultiTexCoord4hNV GLEW_GET_FUN(__glewMultiTexCoord4hNV)
#define glMultiTexCoord4hvNV GLEW_GET_FUN(__glewMultiTexCoord4hvNV)
#define glNormal3hNV GLEW_GET_FUN(__glewNormal3hNV)
#define glNormal3hvNV GLEW_GET_FUN(__glewNormal3hvNV)
#define glSecondaryColor3hNV GLEW_GET_FUN(__glewSecondaryColor3hNV)
#define glSecondaryColor3hvNV GLEW_GET_FUN(__glewSecondaryColor3hvNV)
#define glTexCoord1hNV GLEW_GET_FUN(__glewTexCoord1hNV)
#define glTexCoord1hvNV GLEW_GET_FUN(__glewTexCoord1hvNV)
#define glTexCoord2hNV GLEW_GET_FUN(__glewTexCoord2hNV)
#define glTexCoord2hvNV GLEW_GET_FUN(__glewTexCoord2hvNV)
#define glTexCoord3hNV GLEW_GET_FUN(__glewTexCoord3hNV)
#define glTexCoord3hvNV GLEW_GET_FUN(__glewTexCoord3hvNV)
#define glTexCoord4hNV GLEW_GET_FUN(__glewTexCoord4hNV)
#define glTexCoord4hvNV GLEW_GET_FUN(__glewTexCoord4hvNV)
#define glVertex2hNV GLEW_GET_FUN(__glewVertex2hNV)
#define glVertex2hvNV GLEW_GET_FUN(__glewVertex2hvNV)
#define glVertex3hNV GLEW_GET_FUN(__glewVertex3hNV)
#define glVertex3hvNV GLEW_GET_FUN(__glewVertex3hvNV)
#define glVertex4hNV GLEW_GET_FUN(__glewVertex4hNV)
#define glVertex4hvNV GLEW_GET_FUN(__glewVertex4hvNV)
#define glVertexAttrib1hNV GLEW_GET_FUN(__glewVertexAttrib1hNV)
#define glVertexAttrib1hvNV GLEW_GET_FUN(__glewVertexAttrib1hvNV)
#define glVertexAttrib2hNV GLEW_GET_FUN(__glewVertexAttrib2hNV)
#define glVertexAttrib2hvNV GLEW_GET_FUN(__glewVertexAttrib2hvNV)
#define glVertexAttrib3hNV GLEW_GET_FUN(__glewVertexAttrib3hNV)
#define glVertexAttrib3hvNV GLEW_GET_FUN(__glewVertexAttrib3hvNV)
#define glVertexAttrib4hNV GLEW_GET_FUN(__glewVertexAttrib4hNV)
#define glVertexAttrib4hvNV GLEW_GET_FUN(__glewVertexAttrib4hvNV)
#define glVertexAttribs1hvNV GLEW_GET_FUN(__glewVertexAttribs1hvNV)
#define glVertexAttribs2hvNV GLEW_GET_FUN(__glewVertexAttribs2hvNV)
#define glVertexAttribs3hvNV GLEW_GET_FUN(__glewVertexAttribs3hvNV)
#define glVertexAttribs4hvNV GLEW_GET_FUN(__glewVertexAttribs4hvNV)
#define glVertexWeighthNV GLEW_GET_FUN(__glewVertexWeighthNV)
#define glVertexWeighthvNV GLEW_GET_FUN(__glewVertexWeighthvNV)

#define GLEW_NV_half_float GLEW_GET_VAR(__GLEW_NV_half_float)

#endif /* GL_NV_half_float */

/* ------------------------ GL_NV_light_max_exponent ----------------------- */

#ifndef GL_NV_light_max_exponent
#define GL_NV_light_max_exponent 1

#define GL_MAX_SHININESS_NV 0x8504
#define GL_MAX_SPOT_EXPONENT_NV 0x8505

#define GLEW_NV_light_max_exponent GLEW_GET_VAR(__GLEW_NV_light_max_exponent)

#endif /* GL_NV_light_max_exponent */

/* ----------------------- GL_NV_multisample_coverage ---------------------- */

#ifndef GL_NV_multisample_coverage
#define GL_NV_multisample_coverage 1

#define GL_COVERAGE_SAMPLES_NV 0x80A9
#define GL_COLOR_SAMPLES_NV 0x8E20

#define GLEW_NV_multisample_coverage GLEW_GET_VAR(__GLEW_NV_multisample_coverage)

#endif /* GL_NV_multisample_coverage */

/* --------------------- GL_NV_multisample_filter_hint --------------------- */

#ifndef GL_NV_multisample_filter_hint
#define GL_NV_multisample_filter_hint 1

#define GL_MULTISAMPLE_FILTER_HINT_NV 0x8534

#define GLEW_NV_multisample_filter_hint GLEW_GET_VAR(__GLEW_NV_multisample_filter_hint)

#endif /* GL_NV_multisample_filter_hint */

/* ------------------------- GL_NV_occlusion_query ------------------------- */

#ifndef GL_NV_occlusion_query
#define GL_NV_occlusion_query 1

#define GL_PIXEL_COUNTER_BITS_NV 0x8864
#define GL_CURRENT_OCCLUSION_QUERY_ID_NV 0x8865
#define GL_PIXEL_COUNT_NV 0x8866
#define GL_PIXEL_COUNT_AVAILABLE_NV 0x8867

typedef void (GLAPIENTRY * PFNGLBEGINOCCLUSIONQUERYNVPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLDELETEOCCLUSIONQUERIESNVPROC) (GLsizei n, const GLuint* ids);
typedef void (GLAPIENTRY * PFNGLENDOCCLUSIONQUERYNVPROC) (void);
typedef void (GLAPIENTRY * PFNGLGENOCCLUSIONQUERIESNVPROC) (GLsizei n, GLuint* ids);
typedef void (GLAPIENTRY * PFNGLGETOCCLUSIONQUERYIVNVPROC) (GLuint id, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETOCCLUSIONQUERYUIVNVPROC) (GLuint id, GLenum pname, GLuint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISOCCLUSIONQUERYNVPROC) (GLuint id);

#define glBeginOcclusionQueryNV GLEW_GET_FUN(__glewBeginOcclusionQueryNV)
#define glDeleteOcclusionQueriesNV GLEW_GET_FUN(__glewDeleteOcclusionQueriesNV)
#define glEndOcclusionQueryNV GLEW_GET_FUN(__glewEndOcclusionQueryNV)
#define glGenOcclusionQueriesNV GLEW_GET_FUN(__glewGenOcclusionQueriesNV)
#define glGetOcclusionQueryivNV GLEW_GET_FUN(__glewGetOcclusionQueryivNV)
#define glGetOcclusionQueryuivNV GLEW_GET_FUN(__glewGetOcclusionQueryuivNV)
#define glIsOcclusionQueryNV GLEW_GET_FUN(__glewIsOcclusionQueryNV)

#define GLEW_NV_occlusion_query GLEW_GET_VAR(__GLEW_NV_occlusion_query)

#endif /* GL_NV_occlusion_query */

/* ----------------------- GL_NV_packed_depth_stencil ---------------------- */

#ifndef GL_NV_packed_depth_stencil
#define GL_NV_packed_depth_stencil 1

#define GL_DEPTH_STENCIL_NV 0x84F9
#define GL_UNSIGNED_INT_24_8_NV 0x84FA

#define GLEW_NV_packed_depth_stencil GLEW_GET_VAR(__GLEW_NV_packed_depth_stencil)

#endif /* GL_NV_packed_depth_stencil */

/* --------------------- GL_NV_parameter_buffer_object --------------------- */

#ifndef GL_NV_parameter_buffer_object
#define GL_NV_parameter_buffer_object 1

#define GL_MAX_PROGRAM_PARAMETER_BUFFER_BINDINGS_NV 0x8DA0
#define GL_MAX_PROGRAM_PARAMETER_BUFFER_SIZE_NV 0x8DA1
#define GL_VERTEX_PROGRAM_PARAMETER_BUFFER_NV 0x8DA2
#define GL_GEOMETRY_PROGRAM_PARAMETER_BUFFER_NV 0x8DA3
#define GL_FRAGMENT_PROGRAM_PARAMETER_BUFFER_NV 0x8DA4

typedef void (GLAPIENTRY * PFNGLPROGRAMBUFFERPARAMETERSIIVNVPROC) (GLenum target, GLuint buffer, GLuint index, GLsizei count, const GLint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMBUFFERPARAMETERSIUIVNVPROC) (GLenum target, GLuint buffer, GLuint index, GLsizei count, const GLuint *params);
typedef void (GLAPIENTRY * PFNGLPROGRAMBUFFERPARAMETERSFVNVPROC) (GLenum target, GLuint buffer, GLuint index, GLsizei count, const GLfloat *params);

#define glProgramBufferParametersIivNV GLEW_GET_FUN(__glewProgramBufferParametersIivNV)
#define glProgramBufferParametersIuivNV GLEW_GET_FUN(__glewProgramBufferParametersIuivNV)
#define glProgramBufferParametersfvNV GLEW_GET_FUN(__glewProgramBufferParametersfvNV)

#define GLEW_NV_parameter_buffer_object GLEW_GET_VAR(__GLEW_NV_parameter_buffer_object)

#endif /* GL_NV_parameter_buffer_object */

/* --------------------- GL_NV_parameter_buffer_object2 -------------------- */

#ifndef GL_NV_parameter_buffer_object2
#define GL_NV_parameter_buffer_object2 1

#define GLEW_NV_parameter_buffer_object2 GLEW_GET_VAR(__GLEW_NV_parameter_buffer_object2)

#endif /* GL_NV_parameter_buffer_object2 */

/* -------------------------- GL_NV_path_rendering ------------------------- */

#ifndef GL_NV_path_rendering
#define GL_NV_path_rendering 1

#define GL_CLOSE_PATH_NV 0x00
#define GL_BOLD_BIT_NV 0x01
#define GL_GLYPH_WIDTH_BIT_NV 0x01
#define GL_MOVE_TO_NV 0x02
#define GL_GLYPH_HEIGHT_BIT_NV 0x02
#define GL_ITALIC_BIT_NV 0x02
#define GL_RELATIVE_MOVE_TO_NV 0x03
#define GL_LINE_TO_NV 0x04
#define GL_GLYPH_HORIZONTAL_BEARING_X_BIT_NV 0x04
#define GL_RELATIVE_LINE_TO_NV 0x05
#define GL_HORIZONTAL_LINE_TO_NV 0x06
#define GL_RELATIVE_HORIZONTAL_LINE_TO_NV 0x07
#define GL_GLYPH_HORIZONTAL_BEARING_Y_BIT_NV 0x08
#define GL_VERTICAL_LINE_TO_NV 0x08
#define GL_RELATIVE_VERTICAL_LINE_TO_NV 0x09
#define GL_QUADRATIC_CURVE_TO_NV 0x0A
#define GL_RELATIVE_QUADRATIC_CURVE_TO_NV 0x0B
#define GL_CUBIC_CURVE_TO_NV 0x0C
#define GL_RELATIVE_CUBIC_CURVE_TO_NV 0x0D
#define GL_SMOOTH_QUADRATIC_CURVE_TO_NV 0x0E
#define GL_RELATIVE_SMOOTH_QUADRATIC_CURVE_TO_NV 0x0F
#define GL_GLYPH_HORIZONTAL_BEARING_ADVANCE_BIT_NV 0x10
#define GL_SMOOTH_CUBIC_CURVE_TO_NV 0x10
#define GL_RELATIVE_SMOOTH_CUBIC_CURVE_TO_NV 0x11
#define GL_SMALL_CCW_ARC_TO_NV 0x12
#define GL_RELATIVE_SMALL_CCW_ARC_TO_NV 0x13
#define GL_SMALL_CW_ARC_TO_NV 0x14
#define GL_RELATIVE_SMALL_CW_ARC_TO_NV 0x15
#define GL_LARGE_CCW_ARC_TO_NV 0x16
#define GL_RELATIVE_LARGE_CCW_ARC_TO_NV 0x17
#define GL_LARGE_CW_ARC_TO_NV 0x18
#define GL_RELATIVE_LARGE_CW_ARC_TO_NV 0x19
#define GL_GLYPH_VERTICAL_BEARING_X_BIT_NV 0x20
#define GL_GLYPH_VERTICAL_BEARING_Y_BIT_NV 0x40
#define GL_GLYPH_VERTICAL_BEARING_ADVANCE_BIT_NV 0x80
#define GL_CIRCULAR_CCW_ARC_TO_NV 0xF8
#define GL_CIRCULAR_CW_ARC_TO_NV 0xFA
#define GL_CIRCULAR_TANGENT_ARC_TO_NV 0xFC
#define GL_ARC_TO_NV 0xFE
#define GL_RELATIVE_ARC_TO_NV 0xFF
#define GL_GLYPH_HAS_KERNING_NV 0x100
#define GL_PRIMARY_COLOR_NV 0x852C
#define GL_SECONDARY_COLOR_NV 0x852D
#define GL_PRIMARY_COLOR 0x8577
#define GL_PATH_FORMAT_SVG_NV 0x9070
#define GL_PATH_FORMAT_PS_NV 0x9071
#define GL_STANDARD_FONT_NAME_NV 0x9072
#define GL_SYSTEM_FONT_NAME_NV 0x9073
#define GL_FILE_NAME_NV 0x9074
#define GL_PATH_STROKE_WIDTH_NV 0x9075
#define GL_PATH_END_CAPS_NV 0x9076
#define GL_PATH_INITIAL_END_CAP_NV 0x9077
#define GL_PATH_TERMINAL_END_CAP_NV 0x9078
#define GL_PATH_JOIN_STYLE_NV 0x9079
#define GL_PATH_MITER_LIMIT_NV 0x907A
#define GL_PATH_DASH_CAPS_NV 0x907B
#define GL_PATH_INITIAL_DASH_CAP_NV 0x907C
#define GL_PATH_TERMINAL_DASH_CAP_NV 0x907D
#define GL_PATH_DASH_OFFSET_NV 0x907E
#define GL_PATH_CLIENT_LENGTH_NV 0x907F
#define GL_PATH_FILL_MODE_NV 0x9080
#define GL_PATH_FILL_MASK_NV 0x9081
#define GL_PATH_FILL_COVER_MODE_NV 0x9082
#define GL_PATH_STROKE_COVER_MODE_NV 0x9083
#define GL_PATH_STROKE_MASK_NV 0x9084
#define GL_COUNT_UP_NV 0x9088
#define GL_COUNT_DOWN_NV 0x9089
#define GL_PATH_OBJECT_BOUNDING_BOX_NV 0x908A
#define GL_CONVEX_HULL_NV 0x908B
#define GL_BOUNDING_BOX_NV 0x908D
#define GL_TRANSLATE_X_NV 0x908E
#define GL_TRANSLATE_Y_NV 0x908F
#define GL_TRANSLATE_2D_NV 0x9090
#define GL_TRANSLATE_3D_NV 0x9091
#define GL_AFFINE_2D_NV 0x9092
#define GL_AFFINE_3D_NV 0x9094
#define GL_TRANSPOSE_AFFINE_2D_NV 0x9096
#define GL_TRANSPOSE_AFFINE_3D_NV 0x9098
#define GL_UTF8_NV 0x909A
#define GL_UTF16_NV 0x909B
#define GL_BOUNDING_BOX_OF_BOUNDING_BOXES_NV 0x909C
#define GL_PATH_COMMAND_COUNT_NV 0x909D
#define GL_PATH_COORD_COUNT_NV 0x909E
#define GL_PATH_DASH_ARRAY_COUNT_NV 0x909F
#define GL_PATH_COMPUTED_LENGTH_NV 0x90A0
#define GL_PATH_FILL_BOUNDING_BOX_NV 0x90A1
#define GL_PATH_STROKE_BOUNDING_BOX_NV 0x90A2
#define GL_SQUARE_NV 0x90A3
#define GL_ROUND_NV 0x90A4
#define GL_TRIANGULAR_NV 0x90A5
#define GL_BEVEL_NV 0x90A6
#define GL_MITER_REVERT_NV 0x90A7
#define GL_MITER_TRUNCATE_NV 0x90A8
#define GL_SKIP_MISSING_GLYPH_NV 0x90A9
#define GL_USE_MISSING_GLYPH_NV 0x90AA
#define GL_PATH_ERROR_POSITION_NV 0x90AB
#define GL_PATH_FOG_GEN_MODE_NV 0x90AC
#define GL_ACCUM_ADJACENT_PAIRS_NV 0x90AD
#define GL_ADJACENT_PAIRS_NV 0x90AE
#define GL_FIRST_TO_REST_NV 0x90AF
#define GL_PATH_GEN_MODE_NV 0x90B0
#define GL_PATH_GEN_COEFF_NV 0x90B1
#define GL_PATH_GEN_COLOR_FORMAT_NV 0x90B2
#define GL_PATH_GEN_COMPONENTS_NV 0x90B3
#define GL_PATH_DASH_OFFSET_RESET_NV 0x90B4
#define GL_MOVE_TO_RESETS_NV 0x90B5
#define GL_MOVE_TO_CONTINUES_NV 0x90B6
#define GL_PATH_STENCIL_FUNC_NV 0x90B7
#define GL_PATH_STENCIL_REF_NV 0x90B8
#define GL_PATH_STENCIL_VALUE_MASK_NV 0x90B9
#define GL_PATH_STENCIL_DEPTH_OFFSET_FACTOR_NV 0x90BD
#define GL_PATH_STENCIL_DEPTH_OFFSET_UNITS_NV 0x90BE
#define GL_PATH_COVER_DEPTH_FUNC_NV 0x90BF
#define GL_FONT_X_MIN_BOUNDS_NV 0x00010000
#define GL_FONT_Y_MIN_BOUNDS_NV 0x00020000
#define GL_FONT_X_MAX_BOUNDS_NV 0x00040000
#define GL_FONT_Y_MAX_BOUNDS_NV 0x00080000
#define GL_FONT_UNITS_PER_EM_NV 0x00100000
#define GL_FONT_ASCENDER_NV 0x00200000
#define GL_FONT_DESCENDER_NV 0x00400000
#define GL_FONT_HEIGHT_NV 0x00800000
#define GL_FONT_MAX_ADVANCE_WIDTH_NV 0x01000000
#define GL_FONT_MAX_ADVANCE_HEIGHT_NV 0x02000000
#define GL_FONT_UNDERLINE_POSITION_NV 0x04000000
#define GL_FONT_UNDERLINE_THICKNESS_NV 0x08000000
#define GL_FONT_HAS_KERNING_NV 0x10000000

typedef void (GLAPIENTRY * PFNGLCOPYPATHNVPROC) (GLuint resultPath, GLuint srcPath);
typedef void (GLAPIENTRY * PFNGLCOVERFILLPATHINSTANCEDNVPROC) (GLsizei numPaths, GLenum pathNameType, const void* paths, GLuint pathBase, GLenum coverMode, GLenum transformType, const GLfloat *transformValues);
typedef void (GLAPIENTRY * PFNGLCOVERFILLPATHNVPROC) (GLuint path, GLenum coverMode);
typedef void (GLAPIENTRY * PFNGLCOVERSTROKEPATHINSTANCEDNVPROC) (GLsizei numPaths, GLenum pathNameType, const void* paths, GLuint pathBase, GLenum coverMode, GLenum transformType, const GLfloat *transformValues);
typedef void (GLAPIENTRY * PFNGLCOVERSTROKEPATHNVPROC) (GLuint name, GLenum coverMode);
typedef void (GLAPIENTRY * PFNGLDELETEPATHSNVPROC) (GLuint path, GLsizei range);
typedef GLuint (GLAPIENTRY * PFNGLGENPATHSNVPROC) (GLsizei range);
typedef void (GLAPIENTRY * PFNGLGETPATHCOLORGENFVNVPROC) (GLenum color, GLenum pname, GLfloat* value);
typedef void (GLAPIENTRY * PFNGLGETPATHCOLORGENIVNVPROC) (GLenum color, GLenum pname, GLint* value);
typedef void (GLAPIENTRY * PFNGLGETPATHCOMMANDSNVPROC) (GLuint name, GLubyte* commands);
typedef void (GLAPIENTRY * PFNGLGETPATHCOORDSNVPROC) (GLuint name, GLfloat* coords);
typedef void (GLAPIENTRY * PFNGLGETPATHDASHARRAYNVPROC) (GLuint name, GLfloat* dashArray);
typedef GLfloat (GLAPIENTRY * PFNGLGETPATHLENGTHNVPROC) (GLuint path, GLsizei startSegment, GLsizei numSegments);
typedef void (GLAPIENTRY * PFNGLGETPATHMETRICRANGENVPROC) (GLbitfield metricQueryMask, GLuint fistPathName, GLsizei numPaths, GLsizei stride, GLfloat* metrics);
typedef void (GLAPIENTRY * PFNGLGETPATHMETRICSNVPROC) (GLbitfield metricQueryMask, GLsizei numPaths, GLenum pathNameType, const void* paths, GLuint pathBase, GLsizei stride, GLfloat *metrics);
typedef void (GLAPIENTRY * PFNGLGETPATHPARAMETERFVNVPROC) (GLuint name, GLenum param, GLfloat* value);
typedef void (GLAPIENTRY * PFNGLGETPATHPARAMETERIVNVPROC) (GLuint name, GLenum param, GLint* value);
typedef void (GLAPIENTRY * PFNGLGETPATHSPACINGNVPROC) (GLenum pathListMode, GLsizei numPaths, GLenum pathNameType, const void* paths, GLuint pathBase, GLfloat advanceScale, GLfloat kerningScale, GLenum transformType, GLfloat *returnedSpacing);
typedef void (GLAPIENTRY * PFNGLGETPATHTEXGENFVNVPROC) (GLenum texCoordSet, GLenum pname, GLfloat* value);
typedef void (GLAPIENTRY * PFNGLGETPATHTEXGENIVNVPROC) (GLenum texCoordSet, GLenum pname, GLint* value);
typedef void (GLAPIENTRY * PFNGLINTERPOLATEPATHSNVPROC) (GLuint resultPath, GLuint pathA, GLuint pathB, GLfloat weight);
typedef GLboolean (GLAPIENTRY * PFNGLISPATHNVPROC) (GLuint path);
typedef GLboolean (GLAPIENTRY * PFNGLISPOINTINFILLPATHNVPROC) (GLuint path, GLuint mask, GLfloat x, GLfloat y);
typedef GLboolean (GLAPIENTRY * PFNGLISPOINTINSTROKEPATHNVPROC) (GLuint path, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLPATHCOLORGENNVPROC) (GLenum color, GLenum genMode, GLenum colorFormat, const GLfloat* coeffs);
typedef void (GLAPIENTRY * PFNGLPATHCOMMANDSNVPROC) (GLuint path, GLsizei numCommands, const GLubyte* commands, GLsizei numCoords, GLenum coordType, const GLvoid*coords);
typedef void (GLAPIENTRY * PFNGLPATHCOORDSNVPROC) (GLuint path, GLsizei numCoords, GLenum coordType, const void* coords);
typedef void (GLAPIENTRY * PFNGLPATHCOVERDEPTHFUNCNVPROC) (GLenum zfunc);
typedef void (GLAPIENTRY * PFNGLPATHDASHARRAYNVPROC) (GLuint path, GLsizei dashCount, const GLfloat* dashArray);
typedef void (GLAPIENTRY * PFNGLPATHFOGGENNVPROC) (GLenum genMode);
typedef void (GLAPIENTRY * PFNGLPATHGLYPHRANGENVPROC) (GLuint firstPathName, GLenum fontTarget, const void* fontName, GLbitfield fontStyle, GLuint firstGlyph, GLsizei numGlyphs, GLenum handleMissingGlyphs, GLuint pathParameterTemplate, GLfloat emScale);
typedef void (GLAPIENTRY * PFNGLPATHGLYPHSNVPROC) (GLuint firstPathName, GLenum fontTarget, const void* fontName, GLbitfield fontStyle, GLsizei numGlyphs, GLenum type, const GLvoid*charcodes, GLenum handleMissingGlyphs, GLuint pathParameterTemplate, GLfloat emScale);
typedef void (GLAPIENTRY * PFNGLPATHPARAMETERFNVPROC) (GLuint path, GLenum pname, GLfloat value);
typedef void (GLAPIENTRY * PFNGLPATHPARAMETERFVNVPROC) (GLuint path, GLenum pname, const GLfloat* value);
typedef void (GLAPIENTRY * PFNGLPATHPARAMETERINVPROC) (GLuint path, GLenum pname, GLint value);
typedef void (GLAPIENTRY * PFNGLPATHPARAMETERIVNVPROC) (GLuint path, GLenum pname, const GLint* value);
typedef void (GLAPIENTRY * PFNGLPATHSTENCILDEPTHOFFSETNVPROC) (GLfloat factor, GLint units);
typedef void (GLAPIENTRY * PFNGLPATHSTENCILFUNCNVPROC) (GLenum func, GLint ref, GLuint mask);
typedef void (GLAPIENTRY * PFNGLPATHSTRINGNVPROC) (GLuint path, GLenum format, GLsizei length, const void* pathString);
typedef void (GLAPIENTRY * PFNGLPATHSUBCOMMANDSNVPROC) (GLuint path, GLsizei commandStart, GLsizei commandsToDelete, GLsizei numCommands, const GLubyte* commands, GLsizei numCoords, GLenum coordType, const GLvoid*coords);
typedef void (GLAPIENTRY * PFNGLPATHSUBCOORDSNVPROC) (GLuint path, GLsizei coordStart, GLsizei numCoords, GLenum coordType, const void* coords);
typedef void (GLAPIENTRY * PFNGLPATHTEXGENNVPROC) (GLenum texCoordSet, GLenum genMode, GLint components, const GLfloat* coeffs);
typedef GLboolean (GLAPIENTRY * PFNGLPOINTALONGPATHNVPROC) (GLuint path, GLsizei startSegment, GLsizei numSegments, GLfloat distance, GLfloat* x, GLfloat *y, GLfloat *tangentX, GLfloat *tangentY);
typedef void (GLAPIENTRY * PFNGLSTENCILFILLPATHINSTANCEDNVPROC) (GLsizei numPaths, GLenum pathNameType, const void* paths, GLuint pathBase, GLenum fillMode, GLuint mask, GLenum transformType, const GLfloat *transformValues);
typedef void (GLAPIENTRY * PFNGLSTENCILFILLPATHNVPROC) (GLuint path, GLenum fillMode, GLuint mask);
typedef void (GLAPIENTRY * PFNGLSTENCILSTROKEPATHINSTANCEDNVPROC) (GLsizei numPaths, GLenum pathNameType, const void* paths, GLuint pathBase, GLint reference, GLuint mask, GLenum transformType, const GLfloat *transformValues);
typedef void (GLAPIENTRY * PFNGLSTENCILSTROKEPATHNVPROC) (GLuint path, GLint reference, GLuint mask);
typedef void (GLAPIENTRY * PFNGLTRANSFORMPATHNVPROC) (GLuint resultPath, GLuint srcPath, GLenum transformType, const GLfloat* transformValues);
typedef void (GLAPIENTRY * PFNGLWEIGHTPATHSNVPROC) (GLuint resultPath, GLsizei numPaths, const GLuint paths[], const GLfloat weights[]);

#define glCopyPathNV GLEW_GET_FUN(__glewCopyPathNV)
#define glCoverFillPathInstancedNV GLEW_GET_FUN(__glewCoverFillPathInstancedNV)
#define glCoverFillPathNV GLEW_GET_FUN(__glewCoverFillPathNV)
#define glCoverStrokePathInstancedNV GLEW_GET_FUN(__glewCoverStrokePathInstancedNV)
#define glCoverStrokePathNV GLEW_GET_FUN(__glewCoverStrokePathNV)
#define glDeletePathsNV GLEW_GET_FUN(__glewDeletePathsNV)
#define glGenPathsNV GLEW_GET_FUN(__glewGenPathsNV)
#define glGetPathColorGenfvNV GLEW_GET_FUN(__glewGetPathColorGenfvNV)
#define glGetPathColorGenivNV GLEW_GET_FUN(__glewGetPathColorGenivNV)
#define glGetPathCommandsNV GLEW_GET_FUN(__glewGetPathCommandsNV)
#define glGetPathCoordsNV GLEW_GET_FUN(__glewGetPathCoordsNV)
#define glGetPathDashArrayNV GLEW_GET_FUN(__glewGetPathDashArrayNV)
#define glGetPathLengthNV GLEW_GET_FUN(__glewGetPathLengthNV)
#define glGetPathMetricRangeNV GLEW_GET_FUN(__glewGetPathMetricRangeNV)
#define glGetPathMetricsNV GLEW_GET_FUN(__glewGetPathMetricsNV)
#define glGetPathParameterfvNV GLEW_GET_FUN(__glewGetPathParameterfvNV)
#define glGetPathParameterivNV GLEW_GET_FUN(__glewGetPathParameterivNV)
#define glGetPathSpacingNV GLEW_GET_FUN(__glewGetPathSpacingNV)
#define glGetPathTexGenfvNV GLEW_GET_FUN(__glewGetPathTexGenfvNV)
#define glGetPathTexGenivNV GLEW_GET_FUN(__glewGetPathTexGenivNV)
#define glInterpolatePathsNV GLEW_GET_FUN(__glewInterpolatePathsNV)
#define glIsPathNV GLEW_GET_FUN(__glewIsPathNV)
#define glIsPointInFillPathNV GLEW_GET_FUN(__glewIsPointInFillPathNV)
#define glIsPointInStrokePathNV GLEW_GET_FUN(__glewIsPointInStrokePathNV)
#define glPathColorGenNV GLEW_GET_FUN(__glewPathColorGenNV)
#define glPathCommandsNV GLEW_GET_FUN(__glewPathCommandsNV)
#define glPathCoordsNV GLEW_GET_FUN(__glewPathCoordsNV)
#define glPathCoverDepthFuncNV GLEW_GET_FUN(__glewPathCoverDepthFuncNV)
#define glPathDashArrayNV GLEW_GET_FUN(__glewPathDashArrayNV)
#define glPathFogGenNV GLEW_GET_FUN(__glewPathFogGenNV)
#define glPathGlyphRangeNV GLEW_GET_FUN(__glewPathGlyphRangeNV)
#define glPathGlyphsNV GLEW_GET_FUN(__glewPathGlyphsNV)
#define glPathParameterfNV GLEW_GET_FUN(__glewPathParameterfNV)
#define glPathParameterfvNV GLEW_GET_FUN(__glewPathParameterfvNV)
#define glPathParameteriNV GLEW_GET_FUN(__glewPathParameteriNV)
#define glPathParameterivNV GLEW_GET_FUN(__glewPathParameterivNV)
#define glPathStencilDepthOffsetNV GLEW_GET_FUN(__glewPathStencilDepthOffsetNV)
#define glPathStencilFuncNV GLEW_GET_FUN(__glewPathStencilFuncNV)
#define glPathStringNV GLEW_GET_FUN(__glewPathStringNV)
#define glPathSubCommandsNV GLEW_GET_FUN(__glewPathSubCommandsNV)
#define glPathSubCoordsNV GLEW_GET_FUN(__glewPathSubCoordsNV)
#define glPathTexGenNV GLEW_GET_FUN(__glewPathTexGenNV)
#define glPointAlongPathNV GLEW_GET_FUN(__glewPointAlongPathNV)
#define glStencilFillPathInstancedNV GLEW_GET_FUN(__glewStencilFillPathInstancedNV)
#define glStencilFillPathNV GLEW_GET_FUN(__glewStencilFillPathNV)
#define glStencilStrokePathInstancedNV GLEW_GET_FUN(__glewStencilStrokePathInstancedNV)
#define glStencilStrokePathNV GLEW_GET_FUN(__glewStencilStrokePathNV)
#define glTransformPathNV GLEW_GET_FUN(__glewTransformPathNV)
#define glWeightPathsNV GLEW_GET_FUN(__glewWeightPathsNV)

#define GLEW_NV_path_rendering GLEW_GET_VAR(__GLEW_NV_path_rendering)

#endif /* GL_NV_path_rendering */

/* ------------------------- GL_NV_pixel_data_range ------------------------ */

#ifndef GL_NV_pixel_data_range
#define GL_NV_pixel_data_range 1

#define GL_WRITE_PIXEL_DATA_RANGE_NV 0x8878
#define GL_READ_PIXEL_DATA_RANGE_NV 0x8879
#define GL_WRITE_PIXEL_DATA_RANGE_LENGTH_NV 0x887A
#define GL_READ_PIXEL_DATA_RANGE_LENGTH_NV 0x887B
#define GL_WRITE_PIXEL_DATA_RANGE_POINTER_NV 0x887C
#define GL_READ_PIXEL_DATA_RANGE_POINTER_NV 0x887D

typedef void (GLAPIENTRY * PFNGLFLUSHPIXELDATARANGENVPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLPIXELDATARANGENVPROC) (GLenum target, GLsizei length, void* pointer);

#define glFlushPixelDataRangeNV GLEW_GET_FUN(__glewFlushPixelDataRangeNV)
#define glPixelDataRangeNV GLEW_GET_FUN(__glewPixelDataRangeNV)

#define GLEW_NV_pixel_data_range GLEW_GET_VAR(__GLEW_NV_pixel_data_range)

#endif /* GL_NV_pixel_data_range */

/* --------------------------- GL_NV_point_sprite -------------------------- */

#ifndef GL_NV_point_sprite
#define GL_NV_point_sprite 1

#define GL_POINT_SPRITE_NV 0x8861
#define GL_COORD_REPLACE_NV 0x8862
#define GL_POINT_SPRITE_R_MODE_NV 0x8863

typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERINVPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLPOINTPARAMETERIVNVPROC) (GLenum pname, const GLint* params);

#define glPointParameteriNV GLEW_GET_FUN(__glewPointParameteriNV)
#define glPointParameterivNV GLEW_GET_FUN(__glewPointParameterivNV)

#define GLEW_NV_point_sprite GLEW_GET_VAR(__GLEW_NV_point_sprite)

#endif /* GL_NV_point_sprite */

/* -------------------------- GL_NV_present_video -------------------------- */

#ifndef GL_NV_present_video
#define GL_NV_present_video 1

#define GL_FRAME_NV 0x8E26
#define GL_FIELDS_NV 0x8E27
#define GL_CURRENT_TIME_NV 0x8E28
#define GL_NUM_FILL_STREAMS_NV 0x8E29
#define GL_PRESENT_TIME_NV 0x8E2A
#define GL_PRESENT_DURATION_NV 0x8E2B

typedef void (GLAPIENTRY * PFNGLGETVIDEOI64VNVPROC) (GLuint video_slot, GLenum pname, GLint64EXT* params);
typedef void (GLAPIENTRY * PFNGLGETVIDEOIVNVPROC) (GLuint video_slot, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVIDEOUI64VNVPROC) (GLuint video_slot, GLenum pname, GLuint64EXT* params);
typedef void (GLAPIENTRY * PFNGLGETVIDEOUIVNVPROC) (GLuint video_slot, GLenum pname, GLuint* params);
typedef void (GLAPIENTRY * PFNGLPRESENTFRAMEDUALFILLNVPROC) (GLuint video_slot, GLuint64EXT minPresentTime, GLuint beginPresentTimeId, GLuint presentDurationId, GLenum type, GLenum target0, GLuint fill0, GLenum target1, GLuint fill1, GLenum target2, GLuint fill2, GLenum target3, GLuint fill3);
typedef void (GLAPIENTRY * PFNGLPRESENTFRAMEKEYEDNVPROC) (GLuint video_slot, GLuint64EXT minPresentTime, GLuint beginPresentTimeId, GLuint presentDurationId, GLenum type, GLenum target0, GLuint fill0, GLuint key0, GLenum target1, GLuint fill1, GLuint key1);

#define glGetVideoi64vNV GLEW_GET_FUN(__glewGetVideoi64vNV)
#define glGetVideoivNV GLEW_GET_FUN(__glewGetVideoivNV)
#define glGetVideoui64vNV GLEW_GET_FUN(__glewGetVideoui64vNV)
#define glGetVideouivNV GLEW_GET_FUN(__glewGetVideouivNV)
#define glPresentFrameDualFillNV GLEW_GET_FUN(__glewPresentFrameDualFillNV)
#define glPresentFrameKeyedNV GLEW_GET_FUN(__glewPresentFrameKeyedNV)

#define GLEW_NV_present_video GLEW_GET_VAR(__GLEW_NV_present_video)

#endif /* GL_NV_present_video */

/* ------------------------ GL_NV_primitive_restart ------------------------ */

#ifndef GL_NV_primitive_restart
#define GL_NV_primitive_restart 1

#define GL_PRIMITIVE_RESTART_NV 0x8558
#define GL_PRIMITIVE_RESTART_INDEX_NV 0x8559

typedef void (GLAPIENTRY * PFNGLPRIMITIVERESTARTINDEXNVPROC) (GLuint index);
typedef void (GLAPIENTRY * PFNGLPRIMITIVERESTARTNVPROC) (void);

#define glPrimitiveRestartIndexNV GLEW_GET_FUN(__glewPrimitiveRestartIndexNV)
#define glPrimitiveRestartNV GLEW_GET_FUN(__glewPrimitiveRestartNV)

#define GLEW_NV_primitive_restart GLEW_GET_VAR(__GLEW_NV_primitive_restart)

#endif /* GL_NV_primitive_restart */

/* ------------------------ GL_NV_register_combiners ----------------------- */

#ifndef GL_NV_register_combiners
#define GL_NV_register_combiners 1

#define GL_REGISTER_COMBINERS_NV 0x8522
#define GL_VARIABLE_A_NV 0x8523
#define GL_VARIABLE_B_NV 0x8524
#define GL_VARIABLE_C_NV 0x8525
#define GL_VARIABLE_D_NV 0x8526
#define GL_VARIABLE_E_NV 0x8527
#define GL_VARIABLE_F_NV 0x8528
#define GL_VARIABLE_G_NV 0x8529
#define GL_CONSTANT_COLOR0_NV 0x852A
#define GL_CONSTANT_COLOR1_NV 0x852B
#define GL_PRIMARY_COLOR_NV 0x852C
#define GL_SECONDARY_COLOR_NV 0x852D
#define GL_SPARE0_NV 0x852E
#define GL_SPARE1_NV 0x852F
#define GL_DISCARD_NV 0x8530
#define GL_E_TIMES_F_NV 0x8531
#define GL_SPARE0_PLUS_SECONDARY_COLOR_NV 0x8532
#define GL_UNSIGNED_IDENTITY_NV 0x8536
#define GL_UNSIGNED_INVERT_NV 0x8537
#define GL_EXPAND_NORMAL_NV 0x8538
#define GL_EXPAND_NEGATE_NV 0x8539
#define GL_HALF_BIAS_NORMAL_NV 0x853A
#define GL_HALF_BIAS_NEGATE_NV 0x853B
#define GL_SIGNED_IDENTITY_NV 0x853C
#define GL_SIGNED_NEGATE_NV 0x853D
#define GL_SCALE_BY_TWO_NV 0x853E
#define GL_SCALE_BY_FOUR_NV 0x853F
#define GL_SCALE_BY_ONE_HALF_NV 0x8540
#define GL_BIAS_BY_NEGATIVE_ONE_HALF_NV 0x8541
#define GL_COMBINER_INPUT_NV 0x8542
#define GL_COMBINER_MAPPING_NV 0x8543
#define GL_COMBINER_COMPONENT_USAGE_NV 0x8544
#define GL_COMBINER_AB_DOT_PRODUCT_NV 0x8545
#define GL_COMBINER_CD_DOT_PRODUCT_NV 0x8546
#define GL_COMBINER_MUX_SUM_NV 0x8547
#define GL_COMBINER_SCALE_NV 0x8548
#define GL_COMBINER_BIAS_NV 0x8549
#define GL_COMBINER_AB_OUTPUT_NV 0x854A
#define GL_COMBINER_CD_OUTPUT_NV 0x854B
#define GL_COMBINER_SUM_OUTPUT_NV 0x854C
#define GL_MAX_GENERAL_COMBINERS_NV 0x854D
#define GL_NUM_GENERAL_COMBINERS_NV 0x854E
#define GL_COLOR_SUM_CLAMP_NV 0x854F
#define GL_COMBINER0_NV 0x8550
#define GL_COMBINER1_NV 0x8551
#define GL_COMBINER2_NV 0x8552
#define GL_COMBINER3_NV 0x8553
#define GL_COMBINER4_NV 0x8554
#define GL_COMBINER5_NV 0x8555
#define GL_COMBINER6_NV 0x8556
#define GL_COMBINER7_NV 0x8557

typedef void (GLAPIENTRY * PFNGLCOMBINERINPUTNVPROC) (GLenum stage, GLenum portion, GLenum variable, GLenum input, GLenum mapping, GLenum componentUsage);
typedef void (GLAPIENTRY * PFNGLCOMBINEROUTPUTNVPROC) (GLenum stage, GLenum portion, GLenum abOutput, GLenum cdOutput, GLenum sumOutput, GLenum scale, GLenum bias, GLboolean abDotProduct, GLboolean cdDotProduct, GLboolean muxSum);
typedef void (GLAPIENTRY * PFNGLCOMBINERPARAMETERFNVPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLCOMBINERPARAMETERFVNVPROC) (GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLCOMBINERPARAMETERINVPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLCOMBINERPARAMETERIVNVPROC) (GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLFINALCOMBINERINPUTNVPROC) (GLenum variable, GLenum input, GLenum mapping, GLenum componentUsage);
typedef void (GLAPIENTRY * PFNGLGETCOMBINERINPUTPARAMETERFVNVPROC) (GLenum stage, GLenum portion, GLenum variable, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETCOMBINERINPUTPARAMETERIVNVPROC) (GLenum stage, GLenum portion, GLenum variable, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETCOMBINEROUTPUTPARAMETERFVNVPROC) (GLenum stage, GLenum portion, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETCOMBINEROUTPUTPARAMETERIVNVPROC) (GLenum stage, GLenum portion, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETFINALCOMBINERINPUTPARAMETERFVNVPROC) (GLenum variable, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETFINALCOMBINERINPUTPARAMETERIVNVPROC) (GLenum variable, GLenum pname, GLint* params);

#define glCombinerInputNV GLEW_GET_FUN(__glewCombinerInputNV)
#define glCombinerOutputNV GLEW_GET_FUN(__glewCombinerOutputNV)
#define glCombinerParameterfNV GLEW_GET_FUN(__glewCombinerParameterfNV)
#define glCombinerParameterfvNV GLEW_GET_FUN(__glewCombinerParameterfvNV)
#define glCombinerParameteriNV GLEW_GET_FUN(__glewCombinerParameteriNV)
#define glCombinerParameterivNV GLEW_GET_FUN(__glewCombinerParameterivNV)
#define glFinalCombinerInputNV GLEW_GET_FUN(__glewFinalCombinerInputNV)
#define glGetCombinerInputParameterfvNV GLEW_GET_FUN(__glewGetCombinerInputParameterfvNV)
#define glGetCombinerInputParameterivNV GLEW_GET_FUN(__glewGetCombinerInputParameterivNV)
#define glGetCombinerOutputParameterfvNV GLEW_GET_FUN(__glewGetCombinerOutputParameterfvNV)
#define glGetCombinerOutputParameterivNV GLEW_GET_FUN(__glewGetCombinerOutputParameterivNV)
#define glGetFinalCombinerInputParameterfvNV GLEW_GET_FUN(__glewGetFinalCombinerInputParameterfvNV)
#define glGetFinalCombinerInputParameterivNV GLEW_GET_FUN(__glewGetFinalCombinerInputParameterivNV)

#define GLEW_NV_register_combiners GLEW_GET_VAR(__GLEW_NV_register_combiners)

#endif /* GL_NV_register_combiners */

/* ----------------------- GL_NV_register_combiners2 ----------------------- */

#ifndef GL_NV_register_combiners2
#define GL_NV_register_combiners2 1

#define GL_PER_STAGE_CONSTANTS_NV 0x8535

typedef void (GLAPIENTRY * PFNGLCOMBINERSTAGEPARAMETERFVNVPROC) (GLenum stage, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETCOMBINERSTAGEPARAMETERFVNVPROC) (GLenum stage, GLenum pname, GLfloat* params);

#define glCombinerStageParameterfvNV GLEW_GET_FUN(__glewCombinerStageParameterfvNV)
#define glGetCombinerStageParameterfvNV GLEW_GET_FUN(__glewGetCombinerStageParameterfvNV)

#define GLEW_NV_register_combiners2 GLEW_GET_VAR(__GLEW_NV_register_combiners2)

#endif /* GL_NV_register_combiners2 */

/* ------------------------ GL_NV_shader_buffer_load ----------------------- */

#ifndef GL_NV_shader_buffer_load
#define GL_NV_shader_buffer_load 1

#define GL_BUFFER_GPU_ADDRESS_NV 0x8F1D
#define GL_GPU_ADDRESS_NV 0x8F34
#define GL_MAX_SHADER_BUFFER_ADDRESS_NV 0x8F35

typedef void (GLAPIENTRY * PFNGLGETBUFFERPARAMETERUI64VNVPROC) (GLenum target, GLenum pname, GLuint64EXT* params);
typedef void (GLAPIENTRY * PFNGLGETINTEGERUI64VNVPROC) (GLenum value, GLuint64EXT* result);
typedef void (GLAPIENTRY * PFNGLGETNAMEDBUFFERPARAMETERUI64VNVPROC) (GLuint buffer, GLenum pname, GLuint64EXT* params);
typedef GLboolean (GLAPIENTRY * PFNGLISBUFFERRESIDENTNVPROC) (GLenum target);
typedef GLboolean (GLAPIENTRY * PFNGLISNAMEDBUFFERRESIDENTNVPROC) (GLuint buffer);
typedef void (GLAPIENTRY * PFNGLMAKEBUFFERNONRESIDENTNVPROC) (GLenum target);
typedef void (GLAPIENTRY * PFNGLMAKEBUFFERRESIDENTNVPROC) (GLenum target, GLenum access);
typedef void (GLAPIENTRY * PFNGLMAKENAMEDBUFFERNONRESIDENTNVPROC) (GLuint buffer);
typedef void (GLAPIENTRY * PFNGLMAKENAMEDBUFFERRESIDENTNVPROC) (GLuint buffer, GLenum access);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMUI64NVPROC) (GLuint program, GLint location, GLuint64EXT value);
typedef void (GLAPIENTRY * PFNGLPROGRAMUNIFORMUI64VNVPROC) (GLuint program, GLint location, GLsizei count, const GLuint64EXT* value);
typedef void (GLAPIENTRY * PFNGLUNIFORMUI64NVPROC) (GLint location, GLuint64EXT value);
typedef void (GLAPIENTRY * PFNGLUNIFORMUI64VNVPROC) (GLint location, GLsizei count, const GLuint64EXT* value);

#define glGetBufferParameterui64vNV GLEW_GET_FUN(__glewGetBufferParameterui64vNV)
#define glGetIntegerui64vNV GLEW_GET_FUN(__glewGetIntegerui64vNV)
#define glGetNamedBufferParameterui64vNV GLEW_GET_FUN(__glewGetNamedBufferParameterui64vNV)
#define glIsBufferResidentNV GLEW_GET_FUN(__glewIsBufferResidentNV)
#define glIsNamedBufferResidentNV GLEW_GET_FUN(__glewIsNamedBufferResidentNV)
#define glMakeBufferNonResidentNV GLEW_GET_FUN(__glewMakeBufferNonResidentNV)
#define glMakeBufferResidentNV GLEW_GET_FUN(__glewMakeBufferResidentNV)
#define glMakeNamedBufferNonResidentNV GLEW_GET_FUN(__glewMakeNamedBufferNonResidentNV)
#define glMakeNamedBufferResidentNV GLEW_GET_FUN(__glewMakeNamedBufferResidentNV)
#define glProgramUniformui64NV GLEW_GET_FUN(__glewProgramUniformui64NV)
#define glProgramUniformui64vNV GLEW_GET_FUN(__glewProgramUniformui64vNV)
#define glUniformui64NV GLEW_GET_FUN(__glewUniformui64NV)
#define glUniformui64vNV GLEW_GET_FUN(__glewUniformui64vNV)

#define GLEW_NV_shader_buffer_load GLEW_GET_VAR(__GLEW_NV_shader_buffer_load)

#endif /* GL_NV_shader_buffer_load */

/* ---------------------- GL_NV_tessellation_program5 ---------------------- */

#ifndef GL_NV_tessellation_program5
#define GL_NV_tessellation_program5 1

#define GL_MAX_PROGRAM_PATCH_ATTRIBS_NV 0x86D8
#define GL_TESS_CONTROL_PROGRAM_NV 0x891E
#define GL_TESS_EVALUATION_PROGRAM_NV 0x891F
#define GL_TESS_CONTROL_PROGRAM_PARAMETER_BUFFER_NV 0x8C74
#define GL_TESS_EVALUATION_PROGRAM_PARAMETER_BUFFER_NV 0x8C75

#define GLEW_NV_tessellation_program5 GLEW_GET_VAR(__GLEW_NV_tessellation_program5)

#endif /* GL_NV_tessellation_program5 */

/* -------------------------- GL_NV_texgen_emboss -------------------------- */

#ifndef GL_NV_texgen_emboss
#define GL_NV_texgen_emboss 1

#define GL_EMBOSS_LIGHT_NV 0x855D
#define GL_EMBOSS_CONSTANT_NV 0x855E
#define GL_EMBOSS_MAP_NV 0x855F

#define GLEW_NV_texgen_emboss GLEW_GET_VAR(__GLEW_NV_texgen_emboss)

#endif /* GL_NV_texgen_emboss */

/* ------------------------ GL_NV_texgen_reflection ------------------------ */

#ifndef GL_NV_texgen_reflection
#define GL_NV_texgen_reflection 1

#define GL_NORMAL_MAP_NV 0x8511
#define GL_REFLECTION_MAP_NV 0x8512

#define GLEW_NV_texgen_reflection GLEW_GET_VAR(__GLEW_NV_texgen_reflection)

#endif /* GL_NV_texgen_reflection */

/* ------------------------- GL_NV_texture_barrier ------------------------- */

#ifndef GL_NV_texture_barrier
#define GL_NV_texture_barrier 1

typedef void (GLAPIENTRY * PFNGLTEXTUREBARRIERNVPROC) (void);

#define glTextureBarrierNV GLEW_GET_FUN(__glewTextureBarrierNV)

#define GLEW_NV_texture_barrier GLEW_GET_VAR(__GLEW_NV_texture_barrier)

#endif /* GL_NV_texture_barrier */

/* --------------------- GL_NV_texture_compression_vtc --------------------- */

#ifndef GL_NV_texture_compression_vtc
#define GL_NV_texture_compression_vtc 1

#define GLEW_NV_texture_compression_vtc GLEW_GET_VAR(__GLEW_NV_texture_compression_vtc)

#endif /* GL_NV_texture_compression_vtc */

/* ----------------------- GL_NV_texture_env_combine4 ---------------------- */

#ifndef GL_NV_texture_env_combine4
#define GL_NV_texture_env_combine4 1

#define GL_COMBINE4_NV 0x8503
#define GL_SOURCE3_RGB_NV 0x8583
#define GL_SOURCE3_ALPHA_NV 0x858B
#define GL_OPERAND3_RGB_NV 0x8593
#define GL_OPERAND3_ALPHA_NV 0x859B

#define GLEW_NV_texture_env_combine4 GLEW_GET_VAR(__GLEW_NV_texture_env_combine4)

#endif /* GL_NV_texture_env_combine4 */

/* ---------------------- GL_NV_texture_expand_normal ---------------------- */

#ifndef GL_NV_texture_expand_normal
#define GL_NV_texture_expand_normal 1

#define GL_TEXTURE_UNSIGNED_REMAP_MODE_NV 0x888F

#define GLEW_NV_texture_expand_normal GLEW_GET_VAR(__GLEW_NV_texture_expand_normal)

#endif /* GL_NV_texture_expand_normal */

/* ----------------------- GL_NV_texture_multisample ----------------------- */

#ifndef GL_NV_texture_multisample
#define GL_NV_texture_multisample 1

#define GL_TEXTURE_COVERAGE_SAMPLES_NV 0x9045
#define GL_TEXTURE_COLOR_SAMPLES_NV 0x9046

typedef void (GLAPIENTRY * PFNGLTEXIMAGE2DMULTISAMPLECOVERAGENVPROC) (GLenum target, GLsizei coverageSamples, GLsizei colorSamples, GLint internalFormat, GLsizei width, GLsizei height, GLboolean fixedSampleLocations);
typedef void (GLAPIENTRY * PFNGLTEXIMAGE3DMULTISAMPLECOVERAGENVPROC) (GLenum target, GLsizei coverageSamples, GLsizei colorSamples, GLint internalFormat, GLsizei width, GLsizei height, GLsizei depth, GLboolean fixedSampleLocations);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE2DMULTISAMPLECOVERAGENVPROC) (GLuint texture, GLenum target, GLsizei coverageSamples, GLsizei colorSamples, GLint internalFormat, GLsizei width, GLsizei height, GLboolean fixedSampleLocations);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE2DMULTISAMPLENVPROC) (GLuint texture, GLenum target, GLsizei samples, GLint internalFormat, GLsizei width, GLsizei height, GLboolean fixedSampleLocations);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE3DMULTISAMPLECOVERAGENVPROC) (GLuint texture, GLenum target, GLsizei coverageSamples, GLsizei colorSamples, GLint internalFormat, GLsizei width, GLsizei height, GLsizei depth, GLboolean fixedSampleLocations);
typedef void (GLAPIENTRY * PFNGLTEXTUREIMAGE3DMULTISAMPLENVPROC) (GLuint texture, GLenum target, GLsizei samples, GLint internalFormat, GLsizei width, GLsizei height, GLsizei depth, GLboolean fixedSampleLocations);

#define glTexImage2DMultisampleCoverageNV GLEW_GET_FUN(__glewTexImage2DMultisampleCoverageNV)
#define glTexImage3DMultisampleCoverageNV GLEW_GET_FUN(__glewTexImage3DMultisampleCoverageNV)
#define glTextureImage2DMultisampleCoverageNV GLEW_GET_FUN(__glewTextureImage2DMultisampleCoverageNV)
#define glTextureImage2DMultisampleNV GLEW_GET_FUN(__glewTextureImage2DMultisampleNV)
#define glTextureImage3DMultisampleCoverageNV GLEW_GET_FUN(__glewTextureImage3DMultisampleCoverageNV)
#define glTextureImage3DMultisampleNV GLEW_GET_FUN(__glewTextureImage3DMultisampleNV)

#define GLEW_NV_texture_multisample GLEW_GET_VAR(__GLEW_NV_texture_multisample)

#endif /* GL_NV_texture_multisample */

/* ------------------------ GL_NV_texture_rectangle ------------------------ */

#ifndef GL_NV_texture_rectangle
#define GL_NV_texture_rectangle 1

#define GL_TEXTURE_RECTANGLE_NV 0x84F5
#define GL_TEXTURE_BINDING_RECTANGLE_NV 0x84F6
#define GL_PROXY_TEXTURE_RECTANGLE_NV 0x84F7
#define GL_MAX_RECTANGLE_TEXTURE_SIZE_NV 0x84F8

#define GLEW_NV_texture_rectangle GLEW_GET_VAR(__GLEW_NV_texture_rectangle)

#endif /* GL_NV_texture_rectangle */

/* -------------------------- GL_NV_texture_shader ------------------------- */

#ifndef GL_NV_texture_shader
#define GL_NV_texture_shader 1

#define GL_OFFSET_TEXTURE_RECTANGLE_NV 0x864C
#define GL_OFFSET_TEXTURE_RECTANGLE_SCALE_NV 0x864D
#define GL_DOT_PRODUCT_TEXTURE_RECTANGLE_NV 0x864E
#define GL_RGBA_UNSIGNED_DOT_PRODUCT_MAPPING_NV 0x86D9
#define GL_UNSIGNED_INT_S8_S8_8_8_NV 0x86DA
#define GL_UNSIGNED_INT_8_8_S8_S8_REV_NV 0x86DB
#define GL_DSDT_MAG_INTENSITY_NV 0x86DC
#define GL_SHADER_CONSISTENT_NV 0x86DD
#define GL_TEXTURE_SHADER_NV 0x86DE
#define GL_SHADER_OPERATION_NV 0x86DF
#define GL_CULL_MODES_NV 0x86E0
#define GL_OFFSET_TEXTURE_2D_MATRIX_NV 0x86E1
#define GL_OFFSET_TEXTURE_MATRIX_NV 0x86E1
#define GL_OFFSET_TEXTURE_2D_SCALE_NV 0x86E2
#define GL_OFFSET_TEXTURE_SCALE_NV 0x86E2
#define GL_OFFSET_TEXTURE_BIAS_NV 0x86E3
#define GL_OFFSET_TEXTURE_2D_BIAS_NV 0x86E3
#define GL_PREVIOUS_TEXTURE_INPUT_NV 0x86E4
#define GL_CONST_EYE_NV 0x86E5
#define GL_PASS_THROUGH_NV 0x86E6
#define GL_CULL_FRAGMENT_NV 0x86E7
#define GL_OFFSET_TEXTURE_2D_NV 0x86E8
#define GL_DEPENDENT_AR_TEXTURE_2D_NV 0x86E9
#define GL_DEPENDENT_GB_TEXTURE_2D_NV 0x86EA
#define GL_DOT_PRODUCT_NV 0x86EC
#define GL_DOT_PRODUCT_DEPTH_REPLACE_NV 0x86ED
#define GL_DOT_PRODUCT_TEXTURE_2D_NV 0x86EE
#define GL_DOT_PRODUCT_TEXTURE_CUBE_MAP_NV 0x86F0
#define GL_DOT_PRODUCT_DIFFUSE_CUBE_MAP_NV 0x86F1
#define GL_DOT_PRODUCT_REFLECT_CUBE_MAP_NV 0x86F2
#define GL_DOT_PRODUCT_CONST_EYE_REFLECT_CUBE_MAP_NV 0x86F3
#define GL_HILO_NV 0x86F4
#define GL_DSDT_NV 0x86F5
#define GL_DSDT_MAG_NV 0x86F6
#define GL_DSDT_MAG_VIB_NV 0x86F7
#define GL_HILO16_NV 0x86F8
#define GL_SIGNED_HILO_NV 0x86F9
#define GL_SIGNED_HILO16_NV 0x86FA
#define GL_SIGNED_RGBA_NV 0x86FB
#define GL_SIGNED_RGBA8_NV 0x86FC
#define GL_SIGNED_RGB_NV 0x86FE
#define GL_SIGNED_RGB8_NV 0x86FF
#define GL_SIGNED_LUMINANCE_NV 0x8701
#define GL_SIGNED_LUMINANCE8_NV 0x8702
#define GL_SIGNED_LUMINANCE_ALPHA_NV 0x8703
#define GL_SIGNED_LUMINANCE8_ALPHA8_NV 0x8704
#define GL_SIGNED_ALPHA_NV 0x8705
#define GL_SIGNED_ALPHA8_NV 0x8706
#define GL_SIGNED_INTENSITY_NV 0x8707
#define GL_SIGNED_INTENSITY8_NV 0x8708
#define GL_DSDT8_NV 0x8709
#define GL_DSDT8_MAG8_NV 0x870A
#define GL_DSDT8_MAG8_INTENSITY8_NV 0x870B
#define GL_SIGNED_RGB_UNSIGNED_ALPHA_NV 0x870C
#define GL_SIGNED_RGB8_UNSIGNED_ALPHA8_NV 0x870D
#define GL_HI_SCALE_NV 0x870E
#define GL_LO_SCALE_NV 0x870F
#define GL_DS_SCALE_NV 0x8710
#define GL_DT_SCALE_NV 0x8711
#define GL_MAGNITUDE_SCALE_NV 0x8712
#define GL_VIBRANCE_SCALE_NV 0x8713
#define GL_HI_BIAS_NV 0x8714
#define GL_LO_BIAS_NV 0x8715
#define GL_DS_BIAS_NV 0x8716
#define GL_DT_BIAS_NV 0x8717
#define GL_MAGNITUDE_BIAS_NV 0x8718
#define GL_VIBRANCE_BIAS_NV 0x8719
#define GL_TEXTURE_BORDER_VALUES_NV 0x871A
#define GL_TEXTURE_HI_SIZE_NV 0x871B
#define GL_TEXTURE_LO_SIZE_NV 0x871C
#define GL_TEXTURE_DS_SIZE_NV 0x871D
#define GL_TEXTURE_DT_SIZE_NV 0x871E
#define GL_TEXTURE_MAG_SIZE_NV 0x871F

#define GLEW_NV_texture_shader GLEW_GET_VAR(__GLEW_NV_texture_shader)

#endif /* GL_NV_texture_shader */

/* ------------------------- GL_NV_texture_shader2 ------------------------- */

#ifndef GL_NV_texture_shader2
#define GL_NV_texture_shader2 1

#define GL_UNSIGNED_INT_S8_S8_8_8_NV 0x86DA
#define GL_UNSIGNED_INT_8_8_S8_S8_REV_NV 0x86DB
#define GL_DSDT_MAG_INTENSITY_NV 0x86DC
#define GL_DOT_PRODUCT_TEXTURE_3D_NV 0x86EF
#define GL_HILO_NV 0x86F4
#define GL_DSDT_NV 0x86F5
#define GL_DSDT_MAG_NV 0x86F6
#define GL_DSDT_MAG_VIB_NV 0x86F7
#define GL_HILO16_NV 0x86F8
#define GL_SIGNED_HILO_NV 0x86F9
#define GL_SIGNED_HILO16_NV 0x86FA
#define GL_SIGNED_RGBA_NV 0x86FB
#define GL_SIGNED_RGBA8_NV 0x86FC
#define GL_SIGNED_RGB_NV 0x86FE
#define GL_SIGNED_RGB8_NV 0x86FF
#define GL_SIGNED_LUMINANCE_NV 0x8701
#define GL_SIGNED_LUMINANCE8_NV 0x8702
#define GL_SIGNED_LUMINANCE_ALPHA_NV 0x8703
#define GL_SIGNED_LUMINANCE8_ALPHA8_NV 0x8704
#define GL_SIGNED_ALPHA_NV 0x8705
#define GL_SIGNED_ALPHA8_NV 0x8706
#define GL_SIGNED_INTENSITY_NV 0x8707
#define GL_SIGNED_INTENSITY8_NV 0x8708
#define GL_DSDT8_NV 0x8709
#define GL_DSDT8_MAG8_NV 0x870A
#define GL_DSDT8_MAG8_INTENSITY8_NV 0x870B
#define GL_SIGNED_RGB_UNSIGNED_ALPHA_NV 0x870C
#define GL_SIGNED_RGB8_UNSIGNED_ALPHA8_NV 0x870D

#define GLEW_NV_texture_shader2 GLEW_GET_VAR(__GLEW_NV_texture_shader2)

#endif /* GL_NV_texture_shader2 */

/* ------------------------- GL_NV_texture_shader3 ------------------------- */

#ifndef GL_NV_texture_shader3
#define GL_NV_texture_shader3 1

#define GL_OFFSET_PROJECTIVE_TEXTURE_2D_NV 0x8850
#define GL_OFFSET_PROJECTIVE_TEXTURE_2D_SCALE_NV 0x8851
#define GL_OFFSET_PROJECTIVE_TEXTURE_RECTANGLE_NV 0x8852
#define GL_OFFSET_PROJECTIVE_TEXTURE_RECTANGLE_SCALE_NV 0x8853
#define GL_OFFSET_HILO_TEXTURE_2D_NV 0x8854
#define GL_OFFSET_HILO_TEXTURE_RECTANGLE_NV 0x8855
#define GL_OFFSET_HILO_PROJECTIVE_TEXTURE_2D_NV 0x8856
#define GL_OFFSET_HILO_PROJECTIVE_TEXTURE_RECTANGLE_NV 0x8857
#define GL_DEPENDENT_HILO_TEXTURE_2D_NV 0x8858
#define GL_DEPENDENT_RGB_TEXTURE_3D_NV 0x8859
#define GL_DEPENDENT_RGB_TEXTURE_CUBE_MAP_NV 0x885A
#define GL_DOT_PRODUCT_PASS_THROUGH_NV 0x885B
#define GL_DOT_PRODUCT_TEXTURE_1D_NV 0x885C
#define GL_DOT_PRODUCT_AFFINE_DEPTH_REPLACE_NV 0x885D
#define GL_HILO8_NV 0x885E
#define GL_SIGNED_HILO8_NV 0x885F
#define GL_FORCE_BLUE_TO_ONE_NV 0x8860

#define GLEW_NV_texture_shader3 GLEW_GET_VAR(__GLEW_NV_texture_shader3)

#endif /* GL_NV_texture_shader3 */

/* ------------------------ GL_NV_transform_feedback ----------------------- */

#ifndef GL_NV_transform_feedback
#define GL_NV_transform_feedback 1

#define GL_BACK_PRIMARY_COLOR_NV 0x8C77
#define GL_BACK_SECONDARY_COLOR_NV 0x8C78
#define GL_TEXTURE_COORD_NV 0x8C79
#define GL_CLIP_DISTANCE_NV 0x8C7A
#define GL_VERTEX_ID_NV 0x8C7B
#define GL_PRIMITIVE_ID_NV 0x8C7C
#define GL_GENERIC_ATTRIB_NV 0x8C7D
#define GL_TRANSFORM_FEEDBACK_ATTRIBS_NV 0x8C7E
#define GL_TRANSFORM_FEEDBACK_BUFFER_MODE_NV 0x8C7F
#define GL_MAX_TRANSFORM_FEEDBACK_SEPARATE_COMPONENTS_NV 0x8C80
#define GL_ACTIVE_VARYINGS_NV 0x8C81
#define GL_ACTIVE_VARYING_MAX_LENGTH_NV 0x8C82
#define GL_TRANSFORM_FEEDBACK_VARYINGS_NV 0x8C83
#define GL_TRANSFORM_FEEDBACK_BUFFER_START_NV 0x8C84
#define GL_TRANSFORM_FEEDBACK_BUFFER_SIZE_NV 0x8C85
#define GL_TRANSFORM_FEEDBACK_RECORD_NV 0x8C86
#define GL_PRIMITIVES_GENERATED_NV 0x8C87
#define GL_TRANSFORM_FEEDBACK_PRIMITIVES_WRITTEN_NV 0x8C88
#define GL_RASTERIZER_DISCARD_NV 0x8C89
#define GL_MAX_TRANSFORM_FEEDBACK_INTERLEAVED_COMPONENTS_NV 0x8C8A
#define GL_MAX_TRANSFORM_FEEDBACK_SEPARATE_ATTRIBS_NV 0x8C8B
#define GL_INTERLEAVED_ATTRIBS_NV 0x8C8C
#define GL_SEPARATE_ATTRIBS_NV 0x8C8D
#define GL_TRANSFORM_FEEDBACK_BUFFER_NV 0x8C8E
#define GL_TRANSFORM_FEEDBACK_BUFFER_BINDING_NV 0x8C8F

typedef void (GLAPIENTRY * PFNGLACTIVEVARYINGNVPROC) (GLuint program, const GLchar *name);
typedef void (GLAPIENTRY * PFNGLBEGINTRANSFORMFEEDBACKNVPROC) (GLenum primitiveMode);
typedef void (GLAPIENTRY * PFNGLBINDBUFFERBASENVPROC) (GLenum target, GLuint index, GLuint buffer);
typedef void (GLAPIENTRY * PFNGLBINDBUFFEROFFSETNVPROC) (GLenum target, GLuint index, GLuint buffer, GLintptr offset);
typedef void (GLAPIENTRY * PFNGLBINDBUFFERRANGENVPROC) (GLenum target, GLuint index, GLuint buffer, GLintptr offset, GLsizeiptr size);
typedef void (GLAPIENTRY * PFNGLENDTRANSFORMFEEDBACKNVPROC) (void);
typedef void (GLAPIENTRY * PFNGLGETACTIVEVARYINGNVPROC) (GLuint program, GLuint index, GLsizei bufSize, GLsizei *length, GLsizei *size, GLenum *type, GLchar *name);
typedef void (GLAPIENTRY * PFNGLGETTRANSFORMFEEDBACKVARYINGNVPROC) (GLuint program, GLuint index, GLint *location);
typedef GLint (GLAPIENTRY * PFNGLGETVARYINGLOCATIONNVPROC) (GLuint program, const GLchar *name);
typedef void (GLAPIENTRY * PFNGLTRANSFORMFEEDBACKATTRIBSNVPROC) (GLuint count, const GLint *attribs, GLenum bufferMode);
typedef void (GLAPIENTRY * PFNGLTRANSFORMFEEDBACKVARYINGSNVPROC) (GLuint program, GLsizei count, const GLint *locations, GLenum bufferMode);

#define glActiveVaryingNV GLEW_GET_FUN(__glewActiveVaryingNV)
#define glBeginTransformFeedbackNV GLEW_GET_FUN(__glewBeginTransformFeedbackNV)
#define glBindBufferBaseNV GLEW_GET_FUN(__glewBindBufferBaseNV)
#define glBindBufferOffsetNV GLEW_GET_FUN(__glewBindBufferOffsetNV)
#define glBindBufferRangeNV GLEW_GET_FUN(__glewBindBufferRangeNV)
#define glEndTransformFeedbackNV GLEW_GET_FUN(__glewEndTransformFeedbackNV)
#define glGetActiveVaryingNV GLEW_GET_FUN(__glewGetActiveVaryingNV)
#define glGetTransformFeedbackVaryingNV GLEW_GET_FUN(__glewGetTransformFeedbackVaryingNV)
#define glGetVaryingLocationNV GLEW_GET_FUN(__glewGetVaryingLocationNV)
#define glTransformFeedbackAttribsNV GLEW_GET_FUN(__glewTransformFeedbackAttribsNV)
#define glTransformFeedbackVaryingsNV GLEW_GET_FUN(__glewTransformFeedbackVaryingsNV)

#define GLEW_NV_transform_feedback GLEW_GET_VAR(__GLEW_NV_transform_feedback)

#endif /* GL_NV_transform_feedback */

/* ----------------------- GL_NV_transform_feedback2 ----------------------- */

#ifndef GL_NV_transform_feedback2
#define GL_NV_transform_feedback2 1

#define GL_TRANSFORM_FEEDBACK_NV 0x8E22
#define GL_TRANSFORM_FEEDBACK_BUFFER_PAUSED_NV 0x8E23
#define GL_TRANSFORM_FEEDBACK_BUFFER_ACTIVE_NV 0x8E24
#define GL_TRANSFORM_FEEDBACK_BINDING_NV 0x8E25

typedef void (GLAPIENTRY * PFNGLBINDTRANSFORMFEEDBACKNVPROC) (GLenum target, GLuint id);
typedef void (GLAPIENTRY * PFNGLDELETETRANSFORMFEEDBACKSNVPROC) (GLsizei n, const GLuint* ids);
typedef void (GLAPIENTRY * PFNGLDRAWTRANSFORMFEEDBACKNVPROC) (GLenum mode, GLuint id);
typedef void (GLAPIENTRY * PFNGLGENTRANSFORMFEEDBACKSNVPROC) (GLsizei n, GLuint* ids);
typedef GLboolean (GLAPIENTRY * PFNGLISTRANSFORMFEEDBACKNVPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLPAUSETRANSFORMFEEDBACKNVPROC) (void);
typedef void (GLAPIENTRY * PFNGLRESUMETRANSFORMFEEDBACKNVPROC) (void);

#define glBindTransformFeedbackNV GLEW_GET_FUN(__glewBindTransformFeedbackNV)
#define glDeleteTransformFeedbacksNV GLEW_GET_FUN(__glewDeleteTransformFeedbacksNV)
#define glDrawTransformFeedbackNV GLEW_GET_FUN(__glewDrawTransformFeedbackNV)
#define glGenTransformFeedbacksNV GLEW_GET_FUN(__glewGenTransformFeedbacksNV)
#define glIsTransformFeedbackNV GLEW_GET_FUN(__glewIsTransformFeedbackNV)
#define glPauseTransformFeedbackNV GLEW_GET_FUN(__glewPauseTransformFeedbackNV)
#define glResumeTransformFeedbackNV GLEW_GET_FUN(__glewResumeTransformFeedbackNV)

#define GLEW_NV_transform_feedback2 GLEW_GET_VAR(__GLEW_NV_transform_feedback2)

#endif /* GL_NV_transform_feedback2 */

/* -------------------------- GL_NV_vdpau_interop -------------------------- */

#ifndef GL_NV_vdpau_interop
#define GL_NV_vdpau_interop 1

#define GL_SURFACE_STATE_NV 0x86EB
#define GL_SURFACE_REGISTERED_NV 0x86FD
#define GL_SURFACE_MAPPED_NV 0x8700
#define GL_WRITE_DISCARD_NV 0x88BE

typedef GLintptr GLvdpauSurfaceNV;

typedef void (GLAPIENTRY * PFNGLVDPAUFININVPROC) (void);
typedef void (GLAPIENTRY * PFNGLVDPAUGETSURFACEIVNVPROC) (GLvdpauSurfaceNV surface, GLenum pname, GLsizei bufSize, GLsizei* length, GLint *values);
typedef void (GLAPIENTRY * PFNGLVDPAUINITNVPROC) (const void* vdpDevice, const GLvoid*getProcAddress);
typedef void (GLAPIENTRY * PFNGLVDPAUISSURFACENVPROC) (GLvdpauSurfaceNV surface);
typedef void (GLAPIENTRY * PFNGLVDPAUMAPSURFACESNVPROC) (GLsizei numSurfaces, const GLvdpauSurfaceNV* surfaces);
typedef GLvdpauSurfaceNV (GLAPIENTRY * PFNGLVDPAUREGISTEROUTPUTSURFACENVPROC) (const void* vdpSurface, GLenum target, GLsizei numTextureNames, const GLuint *textureNames);
typedef GLvdpauSurfaceNV (GLAPIENTRY * PFNGLVDPAUREGISTERVIDEOSURFACENVPROC) (const void* vdpSurface, GLenum target, GLsizei numTextureNames, const GLuint *textureNames);
typedef void (GLAPIENTRY * PFNGLVDPAUSURFACEACCESSNVPROC) (GLvdpauSurfaceNV surface, GLenum access);
typedef void (GLAPIENTRY * PFNGLVDPAUUNMAPSURFACESNVPROC) (GLsizei numSurface, const GLvdpauSurfaceNV* surfaces);
typedef void (GLAPIENTRY * PFNGLVDPAUUNREGISTERSURFACENVPROC) (GLvdpauSurfaceNV surface);

#define glVDPAUFiniNV GLEW_GET_FUN(__glewVDPAUFiniNV)
#define glVDPAUGetSurfaceivNV GLEW_GET_FUN(__glewVDPAUGetSurfaceivNV)
#define glVDPAUInitNV GLEW_GET_FUN(__glewVDPAUInitNV)
#define glVDPAUIsSurfaceNV GLEW_GET_FUN(__glewVDPAUIsSurfaceNV)
#define glVDPAUMapSurfacesNV GLEW_GET_FUN(__glewVDPAUMapSurfacesNV)
#define glVDPAURegisterOutputSurfaceNV GLEW_GET_FUN(__glewVDPAURegisterOutputSurfaceNV)
#define glVDPAURegisterVideoSurfaceNV GLEW_GET_FUN(__glewVDPAURegisterVideoSurfaceNV)
#define glVDPAUSurfaceAccessNV GLEW_GET_FUN(__glewVDPAUSurfaceAccessNV)
#define glVDPAUUnmapSurfacesNV GLEW_GET_FUN(__glewVDPAUUnmapSurfacesNV)
#define glVDPAUUnregisterSurfaceNV GLEW_GET_FUN(__glewVDPAUUnregisterSurfaceNV)

#define GLEW_NV_vdpau_interop GLEW_GET_VAR(__GLEW_NV_vdpau_interop)

#endif /* GL_NV_vdpau_interop */

/* ------------------------ GL_NV_vertex_array_range ----------------------- */

#ifndef GL_NV_vertex_array_range
#define GL_NV_vertex_array_range 1

#define GL_VERTEX_ARRAY_RANGE_NV 0x851D
#define GL_VERTEX_ARRAY_RANGE_LENGTH_NV 0x851E
#define GL_VERTEX_ARRAY_RANGE_VALID_NV 0x851F
#define GL_MAX_VERTEX_ARRAY_RANGE_ELEMENT_NV 0x8520
#define GL_VERTEX_ARRAY_RANGE_POINTER_NV 0x8521

typedef void (GLAPIENTRY * PFNGLFLUSHVERTEXARRAYRANGENVPROC) (void);
typedef void (GLAPIENTRY * PFNGLVERTEXARRAYRANGENVPROC) (GLsizei length, void* pointer);

#define glFlushVertexArrayRangeNV GLEW_GET_FUN(__glewFlushVertexArrayRangeNV)
#define glVertexArrayRangeNV GLEW_GET_FUN(__glewVertexArrayRangeNV)

#define GLEW_NV_vertex_array_range GLEW_GET_VAR(__GLEW_NV_vertex_array_range)

#endif /* GL_NV_vertex_array_range */

/* ----------------------- GL_NV_vertex_array_range2 ----------------------- */

#ifndef GL_NV_vertex_array_range2
#define GL_NV_vertex_array_range2 1

#define GL_VERTEX_ARRAY_RANGE_WITHOUT_FLUSH_NV 0x8533

#define GLEW_NV_vertex_array_range2 GLEW_GET_VAR(__GLEW_NV_vertex_array_range2)

#endif /* GL_NV_vertex_array_range2 */

/* ------------------- GL_NV_vertex_attrib_integer_64bit ------------------- */

#ifndef GL_NV_vertex_attrib_integer_64bit
#define GL_NV_vertex_attrib_integer_64bit 1

#define GL_INT64_NV 0x140E
#define GL_UNSIGNED_INT64_NV 0x140F

typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBLI64VNVPROC) (GLuint index, GLenum pname, GLint64EXT* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBLUI64VNVPROC) (GLuint index, GLenum pname, GLuint64EXT* params);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1I64NVPROC) (GLuint index, GLint64EXT x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1I64VNVPROC) (GLuint index, const GLint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1UI64NVPROC) (GLuint index, GLuint64EXT x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL1UI64VNVPROC) (GLuint index, const GLuint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2I64NVPROC) (GLuint index, GLint64EXT x, GLint64EXT y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2I64VNVPROC) (GLuint index, const GLint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2UI64NVPROC) (GLuint index, GLuint64EXT x, GLuint64EXT y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL2UI64VNVPROC) (GLuint index, const GLuint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3I64NVPROC) (GLuint index, GLint64EXT x, GLint64EXT y, GLint64EXT z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3I64VNVPROC) (GLuint index, const GLint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3UI64NVPROC) (GLuint index, GLuint64EXT x, GLuint64EXT y, GLuint64EXT z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL3UI64VNVPROC) (GLuint index, const GLuint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4I64NVPROC) (GLuint index, GLint64EXT x, GLint64EXT y, GLint64EXT z, GLint64EXT w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4I64VNVPROC) (GLuint index, const GLint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4UI64NVPROC) (GLuint index, GLuint64EXT x, GLuint64EXT y, GLuint64EXT z, GLuint64EXT w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBL4UI64VNVPROC) (GLuint index, const GLuint64EXT* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBLFORMATNVPROC) (GLuint index, GLint size, GLenum type, GLsizei stride);

#define glGetVertexAttribLi64vNV GLEW_GET_FUN(__glewGetVertexAttribLi64vNV)
#define glGetVertexAttribLui64vNV GLEW_GET_FUN(__glewGetVertexAttribLui64vNV)
#define glVertexAttribL1i64NV GLEW_GET_FUN(__glewVertexAttribL1i64NV)
#define glVertexAttribL1i64vNV GLEW_GET_FUN(__glewVertexAttribL1i64vNV)
#define glVertexAttribL1ui64NV GLEW_GET_FUN(__glewVertexAttribL1ui64NV)
#define glVertexAttribL1ui64vNV GLEW_GET_FUN(__glewVertexAttribL1ui64vNV)
#define glVertexAttribL2i64NV GLEW_GET_FUN(__glewVertexAttribL2i64NV)
#define glVertexAttribL2i64vNV GLEW_GET_FUN(__glewVertexAttribL2i64vNV)
#define glVertexAttribL2ui64NV GLEW_GET_FUN(__glewVertexAttribL2ui64NV)
#define glVertexAttribL2ui64vNV GLEW_GET_FUN(__glewVertexAttribL2ui64vNV)
#define glVertexAttribL3i64NV GLEW_GET_FUN(__glewVertexAttribL3i64NV)
#define glVertexAttribL3i64vNV GLEW_GET_FUN(__glewVertexAttribL3i64vNV)
#define glVertexAttribL3ui64NV GLEW_GET_FUN(__glewVertexAttribL3ui64NV)
#define glVertexAttribL3ui64vNV GLEW_GET_FUN(__glewVertexAttribL3ui64vNV)
#define glVertexAttribL4i64NV GLEW_GET_FUN(__glewVertexAttribL4i64NV)
#define glVertexAttribL4i64vNV GLEW_GET_FUN(__glewVertexAttribL4i64vNV)
#define glVertexAttribL4ui64NV GLEW_GET_FUN(__glewVertexAttribL4ui64NV)
#define glVertexAttribL4ui64vNV GLEW_GET_FUN(__glewVertexAttribL4ui64vNV)
#define glVertexAttribLFormatNV GLEW_GET_FUN(__glewVertexAttribLFormatNV)

#define GLEW_NV_vertex_attrib_integer_64bit GLEW_GET_VAR(__GLEW_NV_vertex_attrib_integer_64bit)

#endif /* GL_NV_vertex_attrib_integer_64bit */

/* ------------------- GL_NV_vertex_buffer_unified_memory ------------------ */

#ifndef GL_NV_vertex_buffer_unified_memory
#define GL_NV_vertex_buffer_unified_memory 1

#define GL_VERTEX_ATTRIB_ARRAY_UNIFIED_NV 0x8F1E
#define GL_ELEMENT_ARRAY_UNIFIED_NV 0x8F1F
#define GL_VERTEX_ATTRIB_ARRAY_ADDRESS_NV 0x8F20
#define GL_VERTEX_ARRAY_ADDRESS_NV 0x8F21
#define GL_NORMAL_ARRAY_ADDRESS_NV 0x8F22
#define GL_COLOR_ARRAY_ADDRESS_NV 0x8F23
#define GL_INDEX_ARRAY_ADDRESS_NV 0x8F24
#define GL_TEXTURE_COORD_ARRAY_ADDRESS_NV 0x8F25
#define GL_EDGE_FLAG_ARRAY_ADDRESS_NV 0x8F26
#define GL_SECONDARY_COLOR_ARRAY_ADDRESS_NV 0x8F27
#define GL_FOG_COORD_ARRAY_ADDRESS_NV 0x8F28
#define GL_ELEMENT_ARRAY_ADDRESS_NV 0x8F29
#define GL_VERTEX_ATTRIB_ARRAY_LENGTH_NV 0x8F2A
#define GL_VERTEX_ARRAY_LENGTH_NV 0x8F2B
#define GL_NORMAL_ARRAY_LENGTH_NV 0x8F2C
#define GL_COLOR_ARRAY_LENGTH_NV 0x8F2D
#define GL_INDEX_ARRAY_LENGTH_NV 0x8F2E
#define GL_TEXTURE_COORD_ARRAY_LENGTH_NV 0x8F2F
#define GL_EDGE_FLAG_ARRAY_LENGTH_NV 0x8F30
#define GL_SECONDARY_COLOR_ARRAY_LENGTH_NV 0x8F31
#define GL_FOG_COORD_ARRAY_LENGTH_NV 0x8F32
#define GL_ELEMENT_ARRAY_LENGTH_NV 0x8F33
#define GL_DRAW_INDIRECT_UNIFIED_NV 0x8F40
#define GL_DRAW_INDIRECT_ADDRESS_NV 0x8F41
#define GL_DRAW_INDIRECT_LENGTH_NV 0x8F42

typedef void (GLAPIENTRY * PFNGLBUFFERADDRESSRANGENVPROC) (GLenum pname, GLuint index, GLuint64EXT address, GLsizeiptr length);
typedef void (GLAPIENTRY * PFNGLCOLORFORMATNVPROC) (GLint size, GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLEDGEFLAGFORMATNVPROC) (GLsizei stride);
typedef void (GLAPIENTRY * PFNGLFOGCOORDFORMATNVPROC) (GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLGETINTEGERUI64I_VNVPROC) (GLenum value, GLuint index, GLuint64EXT result[]);
typedef void (GLAPIENTRY * PFNGLINDEXFORMATNVPROC) (GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLNORMALFORMATNVPROC) (GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLSECONDARYCOLORFORMATNVPROC) (GLint size, GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLTEXCOORDFORMATNVPROC) (GLint size, GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBFORMATNVPROC) (GLuint index, GLint size, GLenum type, GLboolean normalized, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBIFORMATNVPROC) (GLuint index, GLint size, GLenum type, GLsizei stride);
typedef void (GLAPIENTRY * PFNGLVERTEXFORMATNVPROC) (GLint size, GLenum type, GLsizei stride);

#define glBufferAddressRangeNV GLEW_GET_FUN(__glewBufferAddressRangeNV)
#define glColorFormatNV GLEW_GET_FUN(__glewColorFormatNV)
#define glEdgeFlagFormatNV GLEW_GET_FUN(__glewEdgeFlagFormatNV)
#define glFogCoordFormatNV GLEW_GET_FUN(__glewFogCoordFormatNV)
#define glGetIntegerui64i_vNV GLEW_GET_FUN(__glewGetIntegerui64i_vNV)
#define glIndexFormatNV GLEW_GET_FUN(__glewIndexFormatNV)
#define glNormalFormatNV GLEW_GET_FUN(__glewNormalFormatNV)
#define glSecondaryColorFormatNV GLEW_GET_FUN(__glewSecondaryColorFormatNV)
#define glTexCoordFormatNV GLEW_GET_FUN(__glewTexCoordFormatNV)
#define glVertexAttribFormatNV GLEW_GET_FUN(__glewVertexAttribFormatNV)
#define glVertexAttribIFormatNV GLEW_GET_FUN(__glewVertexAttribIFormatNV)
#define glVertexFormatNV GLEW_GET_FUN(__glewVertexFormatNV)

#define GLEW_NV_vertex_buffer_unified_memory GLEW_GET_VAR(__GLEW_NV_vertex_buffer_unified_memory)

#endif /* GL_NV_vertex_buffer_unified_memory */

/* -------------------------- GL_NV_vertex_program ------------------------- */

#ifndef GL_NV_vertex_program
#define GL_NV_vertex_program 1

#define GL_VERTEX_PROGRAM_NV 0x8620
#define GL_VERTEX_STATE_PROGRAM_NV 0x8621
#define GL_ATTRIB_ARRAY_SIZE_NV 0x8623
#define GL_ATTRIB_ARRAY_STRIDE_NV 0x8624
#define GL_ATTRIB_ARRAY_TYPE_NV 0x8625
#define GL_CURRENT_ATTRIB_NV 0x8626
#define GL_PROGRAM_LENGTH_NV 0x8627
#define GL_PROGRAM_STRING_NV 0x8628
#define GL_MODELVIEW_PROJECTION_NV 0x8629
#define GL_IDENTITY_NV 0x862A
#define GL_INVERSE_NV 0x862B
#define GL_TRANSPOSE_NV 0x862C
#define GL_INVERSE_TRANSPOSE_NV 0x862D
#define GL_MAX_TRACK_MATRIX_STACK_DEPTH_NV 0x862E
#define GL_MAX_TRACK_MATRICES_NV 0x862F
#define GL_MATRIX0_NV 0x8630
#define GL_MATRIX1_NV 0x8631
#define GL_MATRIX2_NV 0x8632
#define GL_MATRIX3_NV 0x8633
#define GL_MATRIX4_NV 0x8634
#define GL_MATRIX5_NV 0x8635
#define GL_MATRIX6_NV 0x8636
#define GL_MATRIX7_NV 0x8637
#define GL_CURRENT_MATRIX_STACK_DEPTH_NV 0x8640
#define GL_CURRENT_MATRIX_NV 0x8641
#define GL_VERTEX_PROGRAM_POINT_SIZE_NV 0x8642
#define GL_VERTEX_PROGRAM_TWO_SIDE_NV 0x8643
#define GL_PROGRAM_PARAMETER_NV 0x8644
#define GL_ATTRIB_ARRAY_POINTER_NV 0x8645
#define GL_PROGRAM_TARGET_NV 0x8646
#define GL_PROGRAM_RESIDENT_NV 0x8647
#define GL_TRACK_MATRIX_NV 0x8648
#define GL_TRACK_MATRIX_TRANSFORM_NV 0x8649
#define GL_VERTEX_PROGRAM_BINDING_NV 0x864A
#define GL_PROGRAM_ERROR_POSITION_NV 0x864B
#define GL_VERTEX_ATTRIB_ARRAY0_NV 0x8650
#define GL_VERTEX_ATTRIB_ARRAY1_NV 0x8651
#define GL_VERTEX_ATTRIB_ARRAY2_NV 0x8652
#define GL_VERTEX_ATTRIB_ARRAY3_NV 0x8653
#define GL_VERTEX_ATTRIB_ARRAY4_NV 0x8654
#define GL_VERTEX_ATTRIB_ARRAY5_NV 0x8655
#define GL_VERTEX_ATTRIB_ARRAY6_NV 0x8656
#define GL_VERTEX_ATTRIB_ARRAY7_NV 0x8657
#define GL_VERTEX_ATTRIB_ARRAY8_NV 0x8658
#define GL_VERTEX_ATTRIB_ARRAY9_NV 0x8659
#define GL_VERTEX_ATTRIB_ARRAY10_NV 0x865A
#define GL_VERTEX_ATTRIB_ARRAY11_NV 0x865B
#define GL_VERTEX_ATTRIB_ARRAY12_NV 0x865C
#define GL_VERTEX_ATTRIB_ARRAY13_NV 0x865D
#define GL_VERTEX_ATTRIB_ARRAY14_NV 0x865E
#define GL_VERTEX_ATTRIB_ARRAY15_NV 0x865F
#define GL_MAP1_VERTEX_ATTRIB0_4_NV 0x8660
#define GL_MAP1_VERTEX_ATTRIB1_4_NV 0x8661
#define GL_MAP1_VERTEX_ATTRIB2_4_NV 0x8662
#define GL_MAP1_VERTEX_ATTRIB3_4_NV 0x8663
#define GL_MAP1_VERTEX_ATTRIB4_4_NV 0x8664
#define GL_MAP1_VERTEX_ATTRIB5_4_NV 0x8665
#define GL_MAP1_VERTEX_ATTRIB6_4_NV 0x8666
#define GL_MAP1_VERTEX_ATTRIB7_4_NV 0x8667
#define GL_MAP1_VERTEX_ATTRIB8_4_NV 0x8668
#define GL_MAP1_VERTEX_ATTRIB9_4_NV 0x8669
#define GL_MAP1_VERTEX_ATTRIB10_4_NV 0x866A
#define GL_MAP1_VERTEX_ATTRIB11_4_NV 0x866B
#define GL_MAP1_VERTEX_ATTRIB12_4_NV 0x866C
#define GL_MAP1_VERTEX_ATTRIB13_4_NV 0x866D
#define GL_MAP1_VERTEX_ATTRIB14_4_NV 0x866E
#define GL_MAP1_VERTEX_ATTRIB15_4_NV 0x866F
#define GL_MAP2_VERTEX_ATTRIB0_4_NV 0x8670
#define GL_MAP2_VERTEX_ATTRIB1_4_NV 0x8671
#define GL_MAP2_VERTEX_ATTRIB2_4_NV 0x8672
#define GL_MAP2_VERTEX_ATTRIB3_4_NV 0x8673
#define GL_MAP2_VERTEX_ATTRIB4_4_NV 0x8674
#define GL_MAP2_VERTEX_ATTRIB5_4_NV 0x8675
#define GL_MAP2_VERTEX_ATTRIB6_4_NV 0x8676
#define GL_MAP2_VERTEX_ATTRIB7_4_NV 0x8677
#define GL_MAP2_VERTEX_ATTRIB8_4_NV 0x8678
#define GL_MAP2_VERTEX_ATTRIB9_4_NV 0x8679
#define GL_MAP2_VERTEX_ATTRIB10_4_NV 0x867A
#define GL_MAP2_VERTEX_ATTRIB11_4_NV 0x867B
#define GL_MAP2_VERTEX_ATTRIB12_4_NV 0x867C
#define GL_MAP2_VERTEX_ATTRIB13_4_NV 0x867D
#define GL_MAP2_VERTEX_ATTRIB14_4_NV 0x867E
#define GL_MAP2_VERTEX_ATTRIB15_4_NV 0x867F

typedef GLboolean (GLAPIENTRY * PFNGLAREPROGRAMSRESIDENTNVPROC) (GLsizei n, const GLuint* ids, GLboolean *residences);
typedef void (GLAPIENTRY * PFNGLBINDPROGRAMNVPROC) (GLenum target, GLuint id);
typedef void (GLAPIENTRY * PFNGLDELETEPROGRAMSNVPROC) (GLsizei n, const GLuint* ids);
typedef void (GLAPIENTRY * PFNGLEXECUTEPROGRAMNVPROC) (GLenum target, GLuint id, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGENPROGRAMSNVPROC) (GLsizei n, GLuint* ids);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMPARAMETERDVNVPROC) (GLenum target, GLuint index, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMPARAMETERFVNVPROC) (GLenum target, GLuint index, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMSTRINGNVPROC) (GLuint id, GLenum pname, GLubyte* program);
typedef void (GLAPIENTRY * PFNGLGETPROGRAMIVNVPROC) (GLuint id, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETTRACKMATRIXIVNVPROC) (GLenum target, GLuint address, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBPOINTERVNVPROC) (GLuint index, GLenum pname, GLvoid** pointer);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBDVNVPROC) (GLuint index, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBFVNVPROC) (GLuint index, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETVERTEXATTRIBIVNVPROC) (GLuint index, GLenum pname, GLint* params);
typedef GLboolean (GLAPIENTRY * PFNGLISPROGRAMNVPROC) (GLuint id);
typedef void (GLAPIENTRY * PFNGLLOADPROGRAMNVPROC) (GLenum target, GLuint id, GLsizei len, const GLubyte* program);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETER4DNVPROC) (GLenum target, GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETER4DVNVPROC) (GLenum target, GLuint index, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETER4FNVPROC) (GLenum target, GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETER4FVNVPROC) (GLenum target, GLuint index, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETERS4DVNVPROC) (GLenum target, GLuint index, GLsizei num, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLPROGRAMPARAMETERS4FVNVPROC) (GLenum target, GLuint index, GLsizei num, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLREQUESTRESIDENTPROGRAMSNVPROC) (GLsizei n, GLuint* ids);
typedef void (GLAPIENTRY * PFNGLTRACKMATRIXNVPROC) (GLenum target, GLuint address, GLenum matrix, GLenum transform);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1DNVPROC) (GLuint index, GLdouble x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1DVNVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1FNVPROC) (GLuint index, GLfloat x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1FVNVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1SNVPROC) (GLuint index, GLshort x);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB1SVNVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2DNVPROC) (GLuint index, GLdouble x, GLdouble y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2DVNVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2FNVPROC) (GLuint index, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2FVNVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2SNVPROC) (GLuint index, GLshort x, GLshort y);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB2SVNVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3DNVPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3DVNVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3FNVPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3FVNVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3SNVPROC) (GLuint index, GLshort x, GLshort y, GLshort z);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB3SVNVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4DNVPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4DVNVPROC) (GLuint index, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4FNVPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4FVNVPROC) (GLuint index, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4SNVPROC) (GLuint index, GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4SVNVPROC) (GLuint index, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4UBNVPROC) (GLuint index, GLubyte x, GLubyte y, GLubyte z, GLubyte w);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIB4UBVNVPROC) (GLuint index, const GLubyte* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBPOINTERNVPROC) (GLuint index, GLint size, GLenum type, GLsizei stride, const void* pointer);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS1DVNVPROC) (GLuint index, GLsizei n, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS1FVNVPROC) (GLuint index, GLsizei n, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS1SVNVPROC) (GLuint index, GLsizei n, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS2DVNVPROC) (GLuint index, GLsizei n, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS2FVNVPROC) (GLuint index, GLsizei n, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS2SVNVPROC) (GLuint index, GLsizei n, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS3DVNVPROC) (GLuint index, GLsizei n, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS3FVNVPROC) (GLuint index, GLsizei n, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS3SVNVPROC) (GLuint index, GLsizei n, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS4DVNVPROC) (GLuint index, GLsizei n, const GLdouble* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS4FVNVPROC) (GLuint index, GLsizei n, const GLfloat* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS4SVNVPROC) (GLuint index, GLsizei n, const GLshort* v);
typedef void (GLAPIENTRY * PFNGLVERTEXATTRIBS4UBVNVPROC) (GLuint index, GLsizei n, const GLubyte* v);

#define glAreProgramsResidentNV GLEW_GET_FUN(__glewAreProgramsResidentNV)
#define glBindProgramNV GLEW_GET_FUN(__glewBindProgramNV)
#define glDeleteProgramsNV GLEW_GET_FUN(__glewDeleteProgramsNV)
#define glExecuteProgramNV GLEW_GET_FUN(__glewExecuteProgramNV)
#define glGenProgramsNV GLEW_GET_FUN(__glewGenProgramsNV)
#define glGetProgramParameterdvNV GLEW_GET_FUN(__glewGetProgramParameterdvNV)
#define glGetProgramParameterfvNV GLEW_GET_FUN(__glewGetProgramParameterfvNV)
#define glGetProgramStringNV GLEW_GET_FUN(__glewGetProgramStringNV)
#define glGetProgramivNV GLEW_GET_FUN(__glewGetProgramivNV)
#define glGetTrackMatrixivNV GLEW_GET_FUN(__glewGetTrackMatrixivNV)
#define glGetVertexAttribPointervNV GLEW_GET_FUN(__glewGetVertexAttribPointervNV)
#define glGetVertexAttribdvNV GLEW_GET_FUN(__glewGetVertexAttribdvNV)
#define glGetVertexAttribfvNV GLEW_GET_FUN(__glewGetVertexAttribfvNV)
#define glGetVertexAttribivNV GLEW_GET_FUN(__glewGetVertexAttribivNV)
#define glIsProgramNV GLEW_GET_FUN(__glewIsProgramNV)
#define glLoadProgramNV GLEW_GET_FUN(__glewLoadProgramNV)
#define glProgramParameter4dNV GLEW_GET_FUN(__glewProgramParameter4dNV)
#define glProgramParameter4dvNV GLEW_GET_FUN(__glewProgramParameter4dvNV)
#define glProgramParameter4fNV GLEW_GET_FUN(__glewProgramParameter4fNV)
#define glProgramParameter4fvNV GLEW_GET_FUN(__glewProgramParameter4fvNV)
#define glProgramParameters4dvNV GLEW_GET_FUN(__glewProgramParameters4dvNV)
#define glProgramParameters4fvNV GLEW_GET_FUN(__glewProgramParameters4fvNV)
#define glRequestResidentProgramsNV GLEW_GET_FUN(__glewRequestResidentProgramsNV)
#define glTrackMatrixNV GLEW_GET_FUN(__glewTrackMatrixNV)
#define glVertexAttrib1dNV GLEW_GET_FUN(__glewVertexAttrib1dNV)
#define glVertexAttrib1dvNV GLEW_GET_FUN(__glewVertexAttrib1dvNV)
#define glVertexAttrib1fNV GLEW_GET_FUN(__glewVertexAttrib1fNV)
#define glVertexAttrib1fvNV GLEW_GET_FUN(__glewVertexAttrib1fvNV)
#define glVertexAttrib1sNV GLEW_GET_FUN(__glewVertexAttrib1sNV)
#define glVertexAttrib1svNV GLEW_GET_FUN(__glewVertexAttrib1svNV)
#define glVertexAttrib2dNV GLEW_GET_FUN(__glewVertexAttrib2dNV)
#define glVertexAttrib2dvNV GLEW_GET_FUN(__glewVertexAttrib2dvNV)
#define glVertexAttrib2fNV GLEW_GET_FUN(__glewVertexAttrib2fNV)
#define glVertexAttrib2fvNV GLEW_GET_FUN(__glewVertexAttrib2fvNV)
#define glVertexAttrib2sNV GLEW_GET_FUN(__glewVertexAttrib2sNV)
#define glVertexAttrib2svNV GLEW_GET_FUN(__glewVertexAttrib2svNV)
#define glVertexAttrib3dNV GLEW_GET_FUN(__glewVertexAttrib3dNV)
#define glVertexAttrib3dvNV GLEW_GET_FUN(__glewVertexAttrib3dvNV)
#define glVertexAttrib3fNV GLEW_GET_FUN(__glewVertexAttrib3fNV)
#define glVertexAttrib3fvNV GLEW_GET_FUN(__glewVertexAttrib3fvNV)
#define glVertexAttrib3sNV GLEW_GET_FUN(__glewVertexAttrib3sNV)
#define glVertexAttrib3svNV GLEW_GET_FUN(__glewVertexAttrib3svNV)
#define glVertexAttrib4dNV GLEW_GET_FUN(__glewVertexAttrib4dNV)
#define glVertexAttrib4dvNV GLEW_GET_FUN(__glewVertexAttrib4dvNV)
#define glVertexAttrib4fNV GLEW_GET_FUN(__glewVertexAttrib4fNV)
#define glVertexAttrib4fvNV GLEW_GET_FUN(__glewVertexAttrib4fvNV)
#define glVertexAttrib4sNV GLEW_GET_FUN(__glewVertexAttrib4sNV)
#define glVertexAttrib4svNV GLEW_GET_FUN(__glewVertexAttrib4svNV)
#define glVertexAttrib4ubNV GLEW_GET_FUN(__glewVertexAttrib4ubNV)
#define glVertexAttrib4ubvNV GLEW_GET_FUN(__glewVertexAttrib4ubvNV)
#define glVertexAttribPointerNV GLEW_GET_FUN(__glewVertexAttribPointerNV)
#define glVertexAttribs1dvNV GLEW_GET_FUN(__glewVertexAttribs1dvNV)
#define glVertexAttribs1fvNV GLEW_GET_FUN(__glewVertexAttribs1fvNV)
#define glVertexAttribs1svNV GLEW_GET_FUN(__glewVertexAttribs1svNV)
#define glVertexAttribs2dvNV GLEW_GET_FUN(__glewVertexAttribs2dvNV)
#define glVertexAttribs2fvNV GLEW_GET_FUN(__glewVertexAttribs2fvNV)
#define glVertexAttribs2svNV GLEW_GET_FUN(__glewVertexAttribs2svNV)
#define glVertexAttribs3dvNV GLEW_GET_FUN(__glewVertexAttribs3dvNV)
#define glVertexAttribs3fvNV GLEW_GET_FUN(__glewVertexAttribs3fvNV)
#define glVertexAttribs3svNV GLEW_GET_FUN(__glewVertexAttribs3svNV)
#define glVertexAttribs4dvNV GLEW_GET_FUN(__glewVertexAttribs4dvNV)
#define glVertexAttribs4fvNV GLEW_GET_FUN(__glewVertexAttribs4fvNV)
#define glVertexAttribs4svNV GLEW_GET_FUN(__glewVertexAttribs4svNV)
#define glVertexAttribs4ubvNV GLEW_GET_FUN(__glewVertexAttribs4ubvNV)

#define GLEW_NV_vertex_program GLEW_GET_VAR(__GLEW_NV_vertex_program)

#endif /* GL_NV_vertex_program */

/* ------------------------ GL_NV_vertex_program1_1 ------------------------ */

#ifndef GL_NV_vertex_program1_1
#define GL_NV_vertex_program1_1 1

#define GLEW_NV_vertex_program1_1 GLEW_GET_VAR(__GLEW_NV_vertex_program1_1)

#endif /* GL_NV_vertex_program1_1 */

/* ------------------------- GL_NV_vertex_program2 ------------------------- */

#ifndef GL_NV_vertex_program2
#define GL_NV_vertex_program2 1

#define GLEW_NV_vertex_program2 GLEW_GET_VAR(__GLEW_NV_vertex_program2)

#endif /* GL_NV_vertex_program2 */

/* ---------------------- GL_NV_vertex_program2_option --------------------- */

#ifndef GL_NV_vertex_program2_option
#define GL_NV_vertex_program2_option 1

#define GL_MAX_PROGRAM_EXEC_INSTRUCTIONS_NV 0x88F4
#define GL_MAX_PROGRAM_CALL_DEPTH_NV 0x88F5

#define GLEW_NV_vertex_program2_option GLEW_GET_VAR(__GLEW_NV_vertex_program2_option)

#endif /* GL_NV_vertex_program2_option */

/* ------------------------- GL_NV_vertex_program3 ------------------------- */

#ifndef GL_NV_vertex_program3
#define GL_NV_vertex_program3 1

#define MAX_VERTEX_TEXTURE_IMAGE_UNITS_ARB 0x8B4C

#define GLEW_NV_vertex_program3 GLEW_GET_VAR(__GLEW_NV_vertex_program3)

#endif /* GL_NV_vertex_program3 */

/* ------------------------- GL_NV_vertex_program4 ------------------------- */

#ifndef GL_NV_vertex_program4
#define GL_NV_vertex_program4 1

#define GL_VERTEX_ATTRIB_ARRAY_INTEGER_NV 0x88FD

#define GLEW_NV_vertex_program4 GLEW_GET_VAR(__GLEW_NV_vertex_program4)

#endif /* GL_NV_vertex_program4 */

/* -------------------------- GL_NV_video_capture -------------------------- */

#ifndef GL_NV_video_capture
#define GL_NV_video_capture 1

#define GL_VIDEO_BUFFER_NV 0x9020
#define GL_VIDEO_BUFFER_BINDING_NV 0x9021
#define GL_FIELD_UPPER_NV 0x9022
#define GL_FIELD_LOWER_NV 0x9023
#define GL_NUM_VIDEO_CAPTURE_STREAMS_NV 0x9024
#define GL_NEXT_VIDEO_CAPTURE_BUFFER_STATUS_NV 0x9025
#define GL_VIDEO_CAPTURE_TO_422_SUPPORTED_NV 0x9026
#define GL_LAST_VIDEO_CAPTURE_STATUS_NV 0x9027
#define GL_VIDEO_BUFFER_PITCH_NV 0x9028
#define GL_VIDEO_COLOR_CONVERSION_MATRIX_NV 0x9029
#define GL_VIDEO_COLOR_CONVERSION_MAX_NV 0x902A
#define GL_VIDEO_COLOR_CONVERSION_MIN_NV 0x902B
#define GL_VIDEO_COLOR_CONVERSION_OFFSET_NV 0x902C
#define GL_VIDEO_BUFFER_INTERNAL_FORMAT_NV 0x902D
#define GL_PARTIAL_SUCCESS_NV 0x902E
#define GL_SUCCESS_NV 0x902F
#define GL_FAILURE_NV 0x9030
#define GL_YCBYCR8_422_NV 0x9031
#define GL_YCBAYCR8A_4224_NV 0x9032
#define GL_Z6Y10Z6CB10Z6Y10Z6CR10_422_NV 0x9033
#define GL_Z6Y10Z6CB10Z6A10Z6Y10Z6CR10Z6A10_4224_NV 0x9034
#define GL_Z4Y12Z4CB12Z4Y12Z4CR12_422_NV 0x9035
#define GL_Z4Y12Z4CB12Z4A12Z4Y12Z4CR12Z4A12_4224_NV 0x9036
#define GL_Z4Y12Z4CB12Z4CR12_444_NV 0x9037
#define GL_VIDEO_CAPTURE_FRAME_WIDTH_NV 0x9038
#define GL_VIDEO_CAPTURE_FRAME_HEIGHT_NV 0x9039
#define GL_VIDEO_CAPTURE_FIELD_UPPER_HEIGHT_NV 0x903A
#define GL_VIDEO_CAPTURE_FIELD_LOWER_HEIGHT_NV 0x903B
#define GL_VIDEO_CAPTURE_SURFACE_ORIGIN_NV 0x903C

typedef void (GLAPIENTRY * PFNGLBEGINVIDEOCAPTURENVPROC) (GLuint video_capture_slot);
typedef void (GLAPIENTRY * PFNGLBINDVIDEOCAPTURESTREAMBUFFERNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum frame_region, GLintptrARB offset);
typedef void (GLAPIENTRY * PFNGLBINDVIDEOCAPTURESTREAMTEXTURENVPROC) (GLuint video_capture_slot, GLuint stream, GLenum frame_region, GLenum target, GLuint texture);
typedef void (GLAPIENTRY * PFNGLENDVIDEOCAPTURENVPROC) (GLuint video_capture_slot);
typedef void (GLAPIENTRY * PFNGLGETVIDEOCAPTURESTREAMDVNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum pname, GLdouble* params);
typedef void (GLAPIENTRY * PFNGLGETVIDEOCAPTURESTREAMFVNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETVIDEOCAPTURESTREAMIVNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETVIDEOCAPTUREIVNVPROC) (GLuint video_capture_slot, GLenum pname, GLint* params);
typedef GLenum (GLAPIENTRY * PFNGLVIDEOCAPTURENVPROC) (GLuint video_capture_slot, GLuint* sequence_num, GLuint64EXT *capture_time);
typedef void (GLAPIENTRY * PFNGLVIDEOCAPTURESTREAMPARAMETERDVNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum pname, const GLdouble* params);
typedef void (GLAPIENTRY * PFNGLVIDEOCAPTURESTREAMPARAMETERFVNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLVIDEOCAPTURESTREAMPARAMETERIVNVPROC) (GLuint video_capture_slot, GLuint stream, GLenum pname, const GLint* params);

#define glBeginVideoCaptureNV GLEW_GET_FUN(__glewBeginVideoCaptureNV)
#define glBindVideoCaptureStreamBufferNV GLEW_GET_FUN(__glewBindVideoCaptureStreamBufferNV)
#define glBindVideoCaptureStreamTextureNV GLEW_GET_FUN(__glewBindVideoCaptureStreamTextureNV)
#define glEndVideoCaptureNV GLEW_GET_FUN(__glewEndVideoCaptureNV)
#define glGetVideoCaptureStreamdvNV GLEW_GET_FUN(__glewGetVideoCaptureStreamdvNV)
#define glGetVideoCaptureStreamfvNV GLEW_GET_FUN(__glewGetVideoCaptureStreamfvNV)
#define glGetVideoCaptureStreamivNV GLEW_GET_FUN(__glewGetVideoCaptureStreamivNV)
#define glGetVideoCaptureivNV GLEW_GET_FUN(__glewGetVideoCaptureivNV)
#define glVideoCaptureNV GLEW_GET_FUN(__glewVideoCaptureNV)
#define glVideoCaptureStreamParameterdvNV GLEW_GET_FUN(__glewVideoCaptureStreamParameterdvNV)
#define glVideoCaptureStreamParameterfvNV GLEW_GET_FUN(__glewVideoCaptureStreamParameterfvNV)
#define glVideoCaptureStreamParameterivNV GLEW_GET_FUN(__glewVideoCaptureStreamParameterivNV)

#define GLEW_NV_video_capture GLEW_GET_VAR(__GLEW_NV_video_capture)

#endif /* GL_NV_video_capture */

/* ------------------------ GL_OES_byte_coordinates ------------------------ */

#ifndef GL_OES_byte_coordinates
#define GL_OES_byte_coordinates 1

#define GL_BYTE 0x1400

#define GLEW_OES_byte_coordinates GLEW_GET_VAR(__GLEW_OES_byte_coordinates)

#endif /* GL_OES_byte_coordinates */

/* ------------------- GL_OES_compressed_paletted_texture ------------------ */

#ifndef GL_OES_compressed_paletted_texture
#define GL_OES_compressed_paletted_texture 1

#define GL_PALETTE4_RGB8_OES 0x8B90
#define GL_PALETTE4_RGBA8_OES 0x8B91
#define GL_PALETTE4_R5_G6_B5_OES 0x8B92
#define GL_PALETTE4_RGBA4_OES 0x8B93
#define GL_PALETTE4_RGB5_A1_OES 0x8B94
#define GL_PALETTE8_RGB8_OES 0x8B95
#define GL_PALETTE8_RGBA8_OES 0x8B96
#define GL_PALETTE8_R5_G6_B5_OES 0x8B97
#define GL_PALETTE8_RGBA4_OES 0x8B98
#define GL_PALETTE8_RGB5_A1_OES 0x8B99

#define GLEW_OES_compressed_paletted_texture GLEW_GET_VAR(__GLEW_OES_compressed_paletted_texture)

#endif /* GL_OES_compressed_paletted_texture */

/* --------------------------- GL_OES_read_format -------------------------- */

#ifndef GL_OES_read_format
#define GL_OES_read_format 1

#define GL_IMPLEMENTATION_COLOR_READ_TYPE_OES 0x8B9A
#define GL_IMPLEMENTATION_COLOR_READ_FORMAT_OES 0x8B9B

#define GLEW_OES_read_format GLEW_GET_VAR(__GLEW_OES_read_format)

#endif /* GL_OES_read_format */

/* ------------------------ GL_OES_single_precision ------------------------ */

#ifndef GL_OES_single_precision
#define GL_OES_single_precision 1

typedef void (GLAPIENTRY * PFNGLCLEARDEPTHFOESPROC) (GLclampd depth);
typedef void (GLAPIENTRY * PFNGLCLIPPLANEFOESPROC) (GLenum plane, const GLfloat* equation);
typedef void (GLAPIENTRY * PFNGLDEPTHRANGEFOESPROC) (GLclampf n, GLclampf f);
typedef void (GLAPIENTRY * PFNGLFRUSTUMFOESPROC) (GLfloat l, GLfloat r, GLfloat b, GLfloat t, GLfloat n, GLfloat f);
typedef void (GLAPIENTRY * PFNGLGETCLIPPLANEFOESPROC) (GLenum plane, GLfloat* equation);
typedef void (GLAPIENTRY * PFNGLORTHOFOESPROC) (GLfloat l, GLfloat r, GLfloat b, GLfloat t, GLfloat n, GLfloat f);

#define glClearDepthfOES GLEW_GET_FUN(__glewClearDepthfOES)
#define glClipPlanefOES GLEW_GET_FUN(__glewClipPlanefOES)
#define glDepthRangefOES GLEW_GET_FUN(__glewDepthRangefOES)
#define glFrustumfOES GLEW_GET_FUN(__glewFrustumfOES)
#define glGetClipPlanefOES GLEW_GET_FUN(__glewGetClipPlanefOES)
#define glOrthofOES GLEW_GET_FUN(__glewOrthofOES)

#define GLEW_OES_single_precision GLEW_GET_VAR(__GLEW_OES_single_precision)

#endif /* GL_OES_single_precision */

/* ---------------------------- GL_OML_interlace --------------------------- */

#ifndef GL_OML_interlace
#define GL_OML_interlace 1

#define GL_INTERLACE_OML 0x8980
#define GL_INTERLACE_READ_OML 0x8981

#define GLEW_OML_interlace GLEW_GET_VAR(__GLEW_OML_interlace)

#endif /* GL_OML_interlace */

/* ---------------------------- GL_OML_resample ---------------------------- */

#ifndef GL_OML_resample
#define GL_OML_resample 1

#define GL_PACK_RESAMPLE_OML 0x8984
#define GL_UNPACK_RESAMPLE_OML 0x8985
#define GL_RESAMPLE_REPLICATE_OML 0x8986
#define GL_RESAMPLE_ZERO_FILL_OML 0x8987
#define GL_RESAMPLE_AVERAGE_OML 0x8988
#define GL_RESAMPLE_DECIMATE_OML 0x8989

#define GLEW_OML_resample GLEW_GET_VAR(__GLEW_OML_resample)

#endif /* GL_OML_resample */

/* ---------------------------- GL_OML_subsample --------------------------- */

#ifndef GL_OML_subsample
#define GL_OML_subsample 1

#define GL_FORMAT_SUBSAMPLE_24_24_OML 0x8982
#define GL_FORMAT_SUBSAMPLE_244_244_OML 0x8983

#define GLEW_OML_subsample GLEW_GET_VAR(__GLEW_OML_subsample)

#endif /* GL_OML_subsample */

/* --------------------------- GL_PGI_misc_hints --------------------------- */

#ifndef GL_PGI_misc_hints
#define GL_PGI_misc_hints 1

#define GL_PREFER_DOUBLEBUFFER_HINT_PGI 107000
#define GL_CONSERVE_MEMORY_HINT_PGI 107005
#define GL_RECLAIM_MEMORY_HINT_PGI 107006
#define GL_NATIVE_GRAPHICS_HANDLE_PGI 107010
#define GL_NATIVE_GRAPHICS_BEGIN_HINT_PGI 107011
#define GL_NATIVE_GRAPHICS_END_HINT_PGI 107012
#define GL_ALWAYS_FAST_HINT_PGI 107020
#define GL_ALWAYS_SOFT_HINT_PGI 107021
#define GL_ALLOW_DRAW_OBJ_HINT_PGI 107022
#define GL_ALLOW_DRAW_WIN_HINT_PGI 107023
#define GL_ALLOW_DRAW_FRG_HINT_PGI 107024
#define GL_ALLOW_DRAW_MEM_HINT_PGI 107025
#define GL_STRICT_DEPTHFUNC_HINT_PGI 107030
#define GL_STRICT_LIGHTING_HINT_PGI 107031
#define GL_STRICT_SCISSOR_HINT_PGI 107032
#define GL_FULL_STIPPLE_HINT_PGI 107033
#define GL_CLIP_NEAR_HINT_PGI 107040
#define GL_CLIP_FAR_HINT_PGI 107041
#define GL_WIDE_LINE_HINT_PGI 107042
#define GL_BACK_NORMALS_HINT_PGI 107043

#define GLEW_PGI_misc_hints GLEW_GET_VAR(__GLEW_PGI_misc_hints)

#endif /* GL_PGI_misc_hints */

/* -------------------------- GL_PGI_vertex_hints -------------------------- */

#ifndef GL_PGI_vertex_hints
#define GL_PGI_vertex_hints 1

#define GL_VERTEX23_BIT_PGI 0x00000004
#define GL_VERTEX4_BIT_PGI 0x00000008
#define GL_COLOR3_BIT_PGI 0x00010000
#define GL_COLOR4_BIT_PGI 0x00020000
#define GL_EDGEFLAG_BIT_PGI 0x00040000
#define GL_INDEX_BIT_PGI 0x00080000
#define GL_MAT_AMBIENT_BIT_PGI 0x00100000
#define GL_VERTEX_DATA_HINT_PGI 107050
#define GL_VERTEX_CONSISTENT_HINT_PGI 107051
#define GL_MATERIAL_SIDE_HINT_PGI 107052
#define GL_MAX_VERTEX_HINT_PGI 107053
#define GL_MAT_AMBIENT_AND_DIFFUSE_BIT_PGI 0x00200000
#define GL_MAT_DIFFUSE_BIT_PGI 0x00400000
#define GL_MAT_EMISSION_BIT_PGI 0x00800000
#define GL_MAT_COLOR_INDEXES_BIT_PGI 0x01000000
#define GL_MAT_SHININESS_BIT_PGI 0x02000000
#define GL_MAT_SPECULAR_BIT_PGI 0x04000000
#define GL_NORMAL_BIT_PGI 0x08000000
#define GL_TEXCOORD1_BIT_PGI 0x10000000
#define GL_TEXCOORD2_BIT_PGI 0x20000000
#define GL_TEXCOORD3_BIT_PGI 0x40000000
#define GL_TEXCOORD4_BIT_PGI 0x80000000

#define GLEW_PGI_vertex_hints GLEW_GET_VAR(__GLEW_PGI_vertex_hints)

#endif /* GL_PGI_vertex_hints */

/* ----------------------- GL_REND_screen_coordinates ---------------------- */

#ifndef GL_REND_screen_coordinates
#define GL_REND_screen_coordinates 1

#define GL_SCREEN_COORDINATES_REND 0x8490
#define GL_INVERTED_SCREEN_W_REND 0x8491

#define GLEW_REND_screen_coordinates GLEW_GET_VAR(__GLEW_REND_screen_coordinates)

#endif /* GL_REND_screen_coordinates */

/* ------------------------------- GL_S3_s3tc ------------------------------ */

#ifndef GL_S3_s3tc
#define GL_S3_s3tc 1

#define GL_RGB_S3TC 0x83A0
#define GL_RGB4_S3TC 0x83A1
#define GL_RGBA_S3TC 0x83A2
#define GL_RGBA4_S3TC 0x83A3
#define GL_RGBA_DXT5_S3TC 0x83A4
#define GL_RGBA4_DXT5_S3TC 0x83A5

#define GLEW_S3_s3tc GLEW_GET_VAR(__GLEW_S3_s3tc)

#endif /* GL_S3_s3tc */

/* -------------------------- GL_SGIS_color_range -------------------------- */

#ifndef GL_SGIS_color_range
#define GL_SGIS_color_range 1

#define GL_EXTENDED_RANGE_SGIS 0x85A5
#define GL_MIN_RED_SGIS 0x85A6
#define GL_MAX_RED_SGIS 0x85A7
#define GL_MIN_GREEN_SGIS 0x85A8
#define GL_MAX_GREEN_SGIS 0x85A9
#define GL_MIN_BLUE_SGIS 0x85AA
#define GL_MAX_BLUE_SGIS 0x85AB
#define GL_MIN_ALPHA_SGIS 0x85AC
#define GL_MAX_ALPHA_SGIS 0x85AD

#define GLEW_SGIS_color_range GLEW_GET_VAR(__GLEW_SGIS_color_range)

#endif /* GL_SGIS_color_range */

/* ------------------------- GL_SGIS_detail_texture ------------------------ */

#ifndef GL_SGIS_detail_texture
#define GL_SGIS_detail_texture 1

typedef void (GLAPIENTRY * PFNGLDETAILTEXFUNCSGISPROC) (GLenum target, GLsizei n, const GLfloat* points);
typedef void (GLAPIENTRY * PFNGLGETDETAILTEXFUNCSGISPROC) (GLenum target, GLfloat* points);

#define glDetailTexFuncSGIS GLEW_GET_FUN(__glewDetailTexFuncSGIS)
#define glGetDetailTexFuncSGIS GLEW_GET_FUN(__glewGetDetailTexFuncSGIS)

#define GLEW_SGIS_detail_texture GLEW_GET_VAR(__GLEW_SGIS_detail_texture)

#endif /* GL_SGIS_detail_texture */

/* -------------------------- GL_SGIS_fog_function ------------------------- */

#ifndef GL_SGIS_fog_function
#define GL_SGIS_fog_function 1

typedef void (GLAPIENTRY * PFNGLFOGFUNCSGISPROC) (GLsizei n, const GLfloat* points);
typedef void (GLAPIENTRY * PFNGLGETFOGFUNCSGISPROC) (GLfloat* points);

#define glFogFuncSGIS GLEW_GET_FUN(__glewFogFuncSGIS)
#define glGetFogFuncSGIS GLEW_GET_FUN(__glewGetFogFuncSGIS)

#define GLEW_SGIS_fog_function GLEW_GET_VAR(__GLEW_SGIS_fog_function)

#endif /* GL_SGIS_fog_function */

/* ------------------------ GL_SGIS_generate_mipmap ------------------------ */

#ifndef GL_SGIS_generate_mipmap
#define GL_SGIS_generate_mipmap 1

#define GL_GENERATE_MIPMAP_SGIS 0x8191
#define GL_GENERATE_MIPMAP_HINT_SGIS 0x8192

#define GLEW_SGIS_generate_mipmap GLEW_GET_VAR(__GLEW_SGIS_generate_mipmap)

#endif /* GL_SGIS_generate_mipmap */

/* -------------------------- GL_SGIS_multisample -------------------------- */

#ifndef GL_SGIS_multisample
#define GL_SGIS_multisample 1

#define GL_MULTISAMPLE_SGIS 0x809D
#define GL_SAMPLE_ALPHA_TO_MASK_SGIS 0x809E
#define GL_SAMPLE_ALPHA_TO_ONE_SGIS 0x809F
#define GL_SAMPLE_MASK_SGIS 0x80A0
#define GL_1PASS_SGIS 0x80A1
#define GL_2PASS_0_SGIS 0x80A2
#define GL_2PASS_1_SGIS 0x80A3
#define GL_4PASS_0_SGIS 0x80A4
#define GL_4PASS_1_SGIS 0x80A5
#define GL_4PASS_2_SGIS 0x80A6
#define GL_4PASS_3_SGIS 0x80A7
#define GL_SAMPLE_BUFFERS_SGIS 0x80A8
#define GL_SAMPLES_SGIS 0x80A9
#define GL_SAMPLE_MASK_VALUE_SGIS 0x80AA
#define GL_SAMPLE_MASK_INVERT_SGIS 0x80AB
#define GL_SAMPLE_PATTERN_SGIS 0x80AC
#define GL_MULTISAMPLE_BIT_EXT 0x20000000

typedef void (GLAPIENTRY * PFNGLSAMPLEMASKSGISPROC) (GLclampf value, GLboolean invert);
typedef void (GLAPIENTRY * PFNGLSAMPLEPATTERNSGISPROC) (GLenum pattern);

#define glSampleMaskSGIS GLEW_GET_FUN(__glewSampleMaskSGIS)
#define glSamplePatternSGIS GLEW_GET_FUN(__glewSamplePatternSGIS)

#define GLEW_SGIS_multisample GLEW_GET_VAR(__GLEW_SGIS_multisample)

#endif /* GL_SGIS_multisample */

/* ------------------------- GL_SGIS_pixel_texture ------------------------- */

#ifndef GL_SGIS_pixel_texture
#define GL_SGIS_pixel_texture 1

#define GLEW_SGIS_pixel_texture GLEW_GET_VAR(__GLEW_SGIS_pixel_texture)

#endif /* GL_SGIS_pixel_texture */

/* ----------------------- GL_SGIS_point_line_texgen ----------------------- */

#ifndef GL_SGIS_point_line_texgen
#define GL_SGIS_point_line_texgen 1

#define GL_EYE_DISTANCE_TO_POINT_SGIS 0x81F0
#define GL_OBJECT_DISTANCE_TO_POINT_SGIS 0x81F1
#define GL_EYE_DISTANCE_TO_LINE_SGIS 0x81F2
#define GL_OBJECT_DISTANCE_TO_LINE_SGIS 0x81F3
#define GL_EYE_POINT_SGIS 0x81F4
#define GL_OBJECT_POINT_SGIS 0x81F5
#define GL_EYE_LINE_SGIS 0x81F6
#define GL_OBJECT_LINE_SGIS 0x81F7

#define GLEW_SGIS_point_line_texgen GLEW_GET_VAR(__GLEW_SGIS_point_line_texgen)

#endif /* GL_SGIS_point_line_texgen */

/* ------------------------ GL_SGIS_sharpen_texture ------------------------ */

#ifndef GL_SGIS_sharpen_texture
#define GL_SGIS_sharpen_texture 1

typedef void (GLAPIENTRY * PFNGLGETSHARPENTEXFUNCSGISPROC) (GLenum target, GLfloat* points);
typedef void (GLAPIENTRY * PFNGLSHARPENTEXFUNCSGISPROC) (GLenum target, GLsizei n, const GLfloat* points);

#define glGetSharpenTexFuncSGIS GLEW_GET_FUN(__glewGetSharpenTexFuncSGIS)
#define glSharpenTexFuncSGIS GLEW_GET_FUN(__glewSharpenTexFuncSGIS)

#define GLEW_SGIS_sharpen_texture GLEW_GET_VAR(__GLEW_SGIS_sharpen_texture)

#endif /* GL_SGIS_sharpen_texture */

/* --------------------------- GL_SGIS_texture4D --------------------------- */

#ifndef GL_SGIS_texture4D
#define GL_SGIS_texture4D 1

typedef void (GLAPIENTRY * PFNGLTEXIMAGE4DSGISPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLsizei extent, GLint border, GLenum format, GLenum type, const void* pixels);
typedef void (GLAPIENTRY * PFNGLTEXSUBIMAGE4DSGISPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint woffset, GLsizei width, GLsizei height, GLsizei depth, GLsizei extent, GLenum format, GLenum type, const void* pixels);

#define glTexImage4DSGIS GLEW_GET_FUN(__glewTexImage4DSGIS)
#define glTexSubImage4DSGIS GLEW_GET_FUN(__glewTexSubImage4DSGIS)

#define GLEW_SGIS_texture4D GLEW_GET_VAR(__GLEW_SGIS_texture4D)

#endif /* GL_SGIS_texture4D */

/* ---------------------- GL_SGIS_texture_border_clamp --------------------- */

#ifndef GL_SGIS_texture_border_clamp
#define GL_SGIS_texture_border_clamp 1

#define GL_CLAMP_TO_BORDER_SGIS 0x812D

#define GLEW_SGIS_texture_border_clamp GLEW_GET_VAR(__GLEW_SGIS_texture_border_clamp)

#endif /* GL_SGIS_texture_border_clamp */

/* ----------------------- GL_SGIS_texture_edge_clamp ---------------------- */

#ifndef GL_SGIS_texture_edge_clamp
#define GL_SGIS_texture_edge_clamp 1

#define GL_CLAMP_TO_EDGE_SGIS 0x812F

#define GLEW_SGIS_texture_edge_clamp GLEW_GET_VAR(__GLEW_SGIS_texture_edge_clamp)

#endif /* GL_SGIS_texture_edge_clamp */

/* ------------------------ GL_SGIS_texture_filter4 ------------------------ */

#ifndef GL_SGIS_texture_filter4
#define GL_SGIS_texture_filter4 1

typedef void (GLAPIENTRY * PFNGLGETTEXFILTERFUNCSGISPROC) (GLenum target, GLenum filter, GLfloat* weights);
typedef void (GLAPIENTRY * PFNGLTEXFILTERFUNCSGISPROC) (GLenum target, GLenum filter, GLsizei n, const GLfloat* weights);

#define glGetTexFilterFuncSGIS GLEW_GET_FUN(__glewGetTexFilterFuncSGIS)
#define glTexFilterFuncSGIS GLEW_GET_FUN(__glewTexFilterFuncSGIS)

#define GLEW_SGIS_texture_filter4 GLEW_GET_VAR(__GLEW_SGIS_texture_filter4)

#endif /* GL_SGIS_texture_filter4 */

/* -------------------------- GL_SGIS_texture_lod -------------------------- */

#ifndef GL_SGIS_texture_lod
#define GL_SGIS_texture_lod 1

#define GL_TEXTURE_MIN_LOD_SGIS 0x813A
#define GL_TEXTURE_MAX_LOD_SGIS 0x813B
#define GL_TEXTURE_BASE_LEVEL_SGIS 0x813C
#define GL_TEXTURE_MAX_LEVEL_SGIS 0x813D

#define GLEW_SGIS_texture_lod GLEW_GET_VAR(__GLEW_SGIS_texture_lod)

#endif /* GL_SGIS_texture_lod */

/* ------------------------- GL_SGIS_texture_select ------------------------ */

#ifndef GL_SGIS_texture_select
#define GL_SGIS_texture_select 1

#define GLEW_SGIS_texture_select GLEW_GET_VAR(__GLEW_SGIS_texture_select)

#endif /* GL_SGIS_texture_select */

/* ----------------------------- GL_SGIX_async ----------------------------- */

#ifndef GL_SGIX_async
#define GL_SGIX_async 1

#define GL_ASYNC_MARKER_SGIX 0x8329

typedef void (GLAPIENTRY * PFNGLASYNCMARKERSGIXPROC) (GLuint marker);
typedef void (GLAPIENTRY * PFNGLDELETEASYNCMARKERSSGIXPROC) (GLuint marker, GLsizei range);
typedef GLint (GLAPIENTRY * PFNGLFINISHASYNCSGIXPROC) (GLuint* markerp);
typedef GLuint (GLAPIENTRY * PFNGLGENASYNCMARKERSSGIXPROC) (GLsizei range);
typedef GLboolean (GLAPIENTRY * PFNGLISASYNCMARKERSGIXPROC) (GLuint marker);
typedef GLint (GLAPIENTRY * PFNGLPOLLASYNCSGIXPROC) (GLuint* markerp);

#define glAsyncMarkerSGIX GLEW_GET_FUN(__glewAsyncMarkerSGIX)
#define glDeleteAsyncMarkersSGIX GLEW_GET_FUN(__glewDeleteAsyncMarkersSGIX)
#define glFinishAsyncSGIX GLEW_GET_FUN(__glewFinishAsyncSGIX)
#define glGenAsyncMarkersSGIX GLEW_GET_FUN(__glewGenAsyncMarkersSGIX)
#define glIsAsyncMarkerSGIX GLEW_GET_FUN(__glewIsAsyncMarkerSGIX)
#define glPollAsyncSGIX GLEW_GET_FUN(__glewPollAsyncSGIX)

#define GLEW_SGIX_async GLEW_GET_VAR(__GLEW_SGIX_async)

#endif /* GL_SGIX_async */

/* ------------------------ GL_SGIX_async_histogram ------------------------ */

#ifndef GL_SGIX_async_histogram
#define GL_SGIX_async_histogram 1

#define GL_ASYNC_HISTOGRAM_SGIX 0x832C
#define GL_MAX_ASYNC_HISTOGRAM_SGIX 0x832D

#define GLEW_SGIX_async_histogram GLEW_GET_VAR(__GLEW_SGIX_async_histogram)

#endif /* GL_SGIX_async_histogram */

/* -------------------------- GL_SGIX_async_pixel -------------------------- */

#ifndef GL_SGIX_async_pixel
#define GL_SGIX_async_pixel 1

#define GL_ASYNC_TEX_IMAGE_SGIX 0x835C
#define GL_ASYNC_DRAW_PIXELS_SGIX 0x835D
#define GL_ASYNC_READ_PIXELS_SGIX 0x835E
#define GL_MAX_ASYNC_TEX_IMAGE_SGIX 0x835F
#define GL_MAX_ASYNC_DRAW_PIXELS_SGIX 0x8360
#define GL_MAX_ASYNC_READ_PIXELS_SGIX 0x8361

#define GLEW_SGIX_async_pixel GLEW_GET_VAR(__GLEW_SGIX_async_pixel)

#endif /* GL_SGIX_async_pixel */

/* ----------------------- GL_SGIX_blend_alpha_minmax ---------------------- */

#ifndef GL_SGIX_blend_alpha_minmax
#define GL_SGIX_blend_alpha_minmax 1

#define GL_ALPHA_MIN_SGIX 0x8320
#define GL_ALPHA_MAX_SGIX 0x8321

#define GLEW_SGIX_blend_alpha_minmax GLEW_GET_VAR(__GLEW_SGIX_blend_alpha_minmax)

#endif /* GL_SGIX_blend_alpha_minmax */

/* ---------------------------- GL_SGIX_clipmap ---------------------------- */

#ifndef GL_SGIX_clipmap
#define GL_SGIX_clipmap 1

#define GLEW_SGIX_clipmap GLEW_GET_VAR(__GLEW_SGIX_clipmap)

#endif /* GL_SGIX_clipmap */

/* ---------------------- GL_SGIX_convolution_accuracy --------------------- */

#ifndef GL_SGIX_convolution_accuracy
#define GL_SGIX_convolution_accuracy 1

#define GL_CONVOLUTION_HINT_SGIX 0x8316

#define GLEW_SGIX_convolution_accuracy GLEW_GET_VAR(__GLEW_SGIX_convolution_accuracy)

#endif /* GL_SGIX_convolution_accuracy */

/* ------------------------- GL_SGIX_depth_texture ------------------------- */

#ifndef GL_SGIX_depth_texture
#define GL_SGIX_depth_texture 1

#define GL_DEPTH_COMPONENT16_SGIX 0x81A5
#define GL_DEPTH_COMPONENT24_SGIX 0x81A6
#define GL_DEPTH_COMPONENT32_SGIX 0x81A7

#define GLEW_SGIX_depth_texture GLEW_GET_VAR(__GLEW_SGIX_depth_texture)

#endif /* GL_SGIX_depth_texture */

/* -------------------------- GL_SGIX_flush_raster ------------------------- */

#ifndef GL_SGIX_flush_raster
#define GL_SGIX_flush_raster 1

typedef void (GLAPIENTRY * PFNGLFLUSHRASTERSGIXPROC) (void);

#define glFlushRasterSGIX GLEW_GET_FUN(__glewFlushRasterSGIX)

#define GLEW_SGIX_flush_raster GLEW_GET_VAR(__GLEW_SGIX_flush_raster)

#endif /* GL_SGIX_flush_raster */

/* --------------------------- GL_SGIX_fog_offset -------------------------- */

#ifndef GL_SGIX_fog_offset
#define GL_SGIX_fog_offset 1

#define GL_FOG_OFFSET_SGIX 0x8198
#define GL_FOG_OFFSET_VALUE_SGIX 0x8199

#define GLEW_SGIX_fog_offset GLEW_GET_VAR(__GLEW_SGIX_fog_offset)

#endif /* GL_SGIX_fog_offset */

/* -------------------------- GL_SGIX_fog_texture -------------------------- */

#ifndef GL_SGIX_fog_texture
#define GL_SGIX_fog_texture 1

#define GL_TEXTURE_FOG_SGIX 0
#define GL_FOG_PATCHY_FACTOR_SGIX 0
#define GL_FRAGMENT_FOG_SGIX 0

typedef void (GLAPIENTRY * PFNGLTEXTUREFOGSGIXPROC) (GLenum pname);

#define glTextureFogSGIX GLEW_GET_FUN(__glewTextureFogSGIX)

#define GLEW_SGIX_fog_texture GLEW_GET_VAR(__GLEW_SGIX_fog_texture)

#endif /* GL_SGIX_fog_texture */

/* ------------------- GL_SGIX_fragment_specular_lighting ------------------ */

#ifndef GL_SGIX_fragment_specular_lighting
#define GL_SGIX_fragment_specular_lighting 1

typedef void (GLAPIENTRY * PFNGLFRAGMENTCOLORMATERIALSGIXPROC) (GLenum face, GLenum mode);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELFSGIXPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELFVSGIXPROC) (GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELISGIXPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTMODELIVSGIXPROC) (GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTFSGIXPROC) (GLenum light, GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTFVSGIXPROC) (GLenum light, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTISGIXPROC) (GLenum light, GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTLIGHTIVSGIXPROC) (GLenum light, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALFSGIXPROC) (GLenum face, GLenum pname, const GLfloat param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALFVSGIXPROC) (GLenum face, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALISGIXPROC) (GLenum face, GLenum pname, const GLint param);
typedef void (GLAPIENTRY * PFNGLFRAGMENTMATERIALIVSGIXPROC) (GLenum face, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTLIGHTFVSGIXPROC) (GLenum light, GLenum value, GLfloat* data);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTLIGHTIVSGIXPROC) (GLenum light, GLenum value, GLint* data);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTMATERIALFVSGIXPROC) (GLenum face, GLenum pname, const GLfloat* data);
typedef void (GLAPIENTRY * PFNGLGETFRAGMENTMATERIALIVSGIXPROC) (GLenum face, GLenum pname, const GLint* data);

#define glFragmentColorMaterialSGIX GLEW_GET_FUN(__glewFragmentColorMaterialSGIX)
#define glFragmentLightModelfSGIX GLEW_GET_FUN(__glewFragmentLightModelfSGIX)
#define glFragmentLightModelfvSGIX GLEW_GET_FUN(__glewFragmentLightModelfvSGIX)
#define glFragmentLightModeliSGIX GLEW_GET_FUN(__glewFragmentLightModeliSGIX)
#define glFragmentLightModelivSGIX GLEW_GET_FUN(__glewFragmentLightModelivSGIX)
#define glFragmentLightfSGIX GLEW_GET_FUN(__glewFragmentLightfSGIX)
#define glFragmentLightfvSGIX GLEW_GET_FUN(__glewFragmentLightfvSGIX)
#define glFragmentLightiSGIX GLEW_GET_FUN(__glewFragmentLightiSGIX)
#define glFragmentLightivSGIX GLEW_GET_FUN(__glewFragmentLightivSGIX)
#define glFragmentMaterialfSGIX GLEW_GET_FUN(__glewFragmentMaterialfSGIX)
#define glFragmentMaterialfvSGIX GLEW_GET_FUN(__glewFragmentMaterialfvSGIX)
#define glFragmentMaterialiSGIX GLEW_GET_FUN(__glewFragmentMaterialiSGIX)
#define glFragmentMaterialivSGIX GLEW_GET_FUN(__glewFragmentMaterialivSGIX)
#define glGetFragmentLightfvSGIX GLEW_GET_FUN(__glewGetFragmentLightfvSGIX)
#define glGetFragmentLightivSGIX GLEW_GET_FUN(__glewGetFragmentLightivSGIX)
#define glGetFragmentMaterialfvSGIX GLEW_GET_FUN(__glewGetFragmentMaterialfvSGIX)
#define glGetFragmentMaterialivSGIX GLEW_GET_FUN(__glewGetFragmentMaterialivSGIX)

#define GLEW_SGIX_fragment_specular_lighting GLEW_GET_VAR(__GLEW_SGIX_fragment_specular_lighting)

#endif /* GL_SGIX_fragment_specular_lighting */

/* --------------------------- GL_SGIX_framezoom --------------------------- */

#ifndef GL_SGIX_framezoom
#define GL_SGIX_framezoom 1

typedef void (GLAPIENTRY * PFNGLFRAMEZOOMSGIXPROC) (GLint factor);

#define glFrameZoomSGIX GLEW_GET_FUN(__glewFrameZoomSGIX)

#define GLEW_SGIX_framezoom GLEW_GET_VAR(__GLEW_SGIX_framezoom)

#endif /* GL_SGIX_framezoom */

/* --------------------------- GL_SGIX_interlace --------------------------- */

#ifndef GL_SGIX_interlace
#define GL_SGIX_interlace 1

#define GL_INTERLACE_SGIX 0x8094

#define GLEW_SGIX_interlace GLEW_GET_VAR(__GLEW_SGIX_interlace)

#endif /* GL_SGIX_interlace */

/* ------------------------- GL_SGIX_ir_instrument1 ------------------------ */

#ifndef GL_SGIX_ir_instrument1
#define GL_SGIX_ir_instrument1 1

#define GLEW_SGIX_ir_instrument1 GLEW_GET_VAR(__GLEW_SGIX_ir_instrument1)

#endif /* GL_SGIX_ir_instrument1 */

/* ------------------------- GL_SGIX_list_priority ------------------------- */

#ifndef GL_SGIX_list_priority
#define GL_SGIX_list_priority 1

#define GLEW_SGIX_list_priority GLEW_GET_VAR(__GLEW_SGIX_list_priority)

#endif /* GL_SGIX_list_priority */

/* ------------------------- GL_SGIX_pixel_texture ------------------------- */

#ifndef GL_SGIX_pixel_texture
#define GL_SGIX_pixel_texture 1

typedef void (GLAPIENTRY * PFNGLPIXELTEXGENSGIXPROC) (GLenum mode);

#define glPixelTexGenSGIX GLEW_GET_FUN(__glewPixelTexGenSGIX)

#define GLEW_SGIX_pixel_texture GLEW_GET_VAR(__GLEW_SGIX_pixel_texture)

#endif /* GL_SGIX_pixel_texture */

/* ----------------------- GL_SGIX_pixel_texture_bits ---------------------- */

#ifndef GL_SGIX_pixel_texture_bits
#define GL_SGIX_pixel_texture_bits 1

#define GLEW_SGIX_pixel_texture_bits GLEW_GET_VAR(__GLEW_SGIX_pixel_texture_bits)

#endif /* GL_SGIX_pixel_texture_bits */

/* ------------------------ GL_SGIX_reference_plane ------------------------ */

#ifndef GL_SGIX_reference_plane
#define GL_SGIX_reference_plane 1

typedef void (GLAPIENTRY * PFNGLREFERENCEPLANESGIXPROC) (const GLdouble* equation);

#define glReferencePlaneSGIX GLEW_GET_FUN(__glewReferencePlaneSGIX)

#define GLEW_SGIX_reference_plane GLEW_GET_VAR(__GLEW_SGIX_reference_plane)

#endif /* GL_SGIX_reference_plane */

/* ---------------------------- GL_SGIX_resample --------------------------- */

#ifndef GL_SGIX_resample
#define GL_SGIX_resample 1

#define GL_PACK_RESAMPLE_SGIX 0x842E
#define GL_UNPACK_RESAMPLE_SGIX 0x842F
#define GL_RESAMPLE_DECIMATE_SGIX 0x8430
#define GL_RESAMPLE_REPLICATE_SGIX 0x8433
#define GL_RESAMPLE_ZERO_FILL_SGIX 0x8434

#define GLEW_SGIX_resample GLEW_GET_VAR(__GLEW_SGIX_resample)

#endif /* GL_SGIX_resample */

/* ----------------------------- GL_SGIX_shadow ---------------------------- */

#ifndef GL_SGIX_shadow
#define GL_SGIX_shadow 1

#define GL_TEXTURE_COMPARE_SGIX 0x819A
#define GL_TEXTURE_COMPARE_OPERATOR_SGIX 0x819B
#define GL_TEXTURE_LEQUAL_R_SGIX 0x819C
#define GL_TEXTURE_GEQUAL_R_SGIX 0x819D

#define GLEW_SGIX_shadow GLEW_GET_VAR(__GLEW_SGIX_shadow)

#endif /* GL_SGIX_shadow */

/* ------------------------- GL_SGIX_shadow_ambient ------------------------ */

#ifndef GL_SGIX_shadow_ambient
#define GL_SGIX_shadow_ambient 1

#define GL_SHADOW_AMBIENT_SGIX 0x80BF

#define GLEW_SGIX_shadow_ambient GLEW_GET_VAR(__GLEW_SGIX_shadow_ambient)

#endif /* GL_SGIX_shadow_ambient */

/* ----------------------------- GL_SGIX_sprite ---------------------------- */

#ifndef GL_SGIX_sprite
#define GL_SGIX_sprite 1

typedef void (GLAPIENTRY * PFNGLSPRITEPARAMETERFSGIXPROC) (GLenum pname, GLfloat param);
typedef void (GLAPIENTRY * PFNGLSPRITEPARAMETERFVSGIXPROC) (GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLSPRITEPARAMETERISGIXPROC) (GLenum pname, GLint param);
typedef void (GLAPIENTRY * PFNGLSPRITEPARAMETERIVSGIXPROC) (GLenum pname, GLint* params);

#define glSpriteParameterfSGIX GLEW_GET_FUN(__glewSpriteParameterfSGIX)
#define glSpriteParameterfvSGIX GLEW_GET_FUN(__glewSpriteParameterfvSGIX)
#define glSpriteParameteriSGIX GLEW_GET_FUN(__glewSpriteParameteriSGIX)
#define glSpriteParameterivSGIX GLEW_GET_FUN(__glewSpriteParameterivSGIX)

#define GLEW_SGIX_sprite GLEW_GET_VAR(__GLEW_SGIX_sprite)

#endif /* GL_SGIX_sprite */

/* ----------------------- GL_SGIX_tag_sample_buffer ----------------------- */

#ifndef GL_SGIX_tag_sample_buffer
#define GL_SGIX_tag_sample_buffer 1

typedef void (GLAPIENTRY * PFNGLTAGSAMPLEBUFFERSGIXPROC) (void);

#define glTagSampleBufferSGIX GLEW_GET_FUN(__glewTagSampleBufferSGIX)

#define GLEW_SGIX_tag_sample_buffer GLEW_GET_VAR(__GLEW_SGIX_tag_sample_buffer)

#endif /* GL_SGIX_tag_sample_buffer */

/* ------------------------ GL_SGIX_texture_add_env ------------------------ */

#ifndef GL_SGIX_texture_add_env
#define GL_SGIX_texture_add_env 1

#define GLEW_SGIX_texture_add_env GLEW_GET_VAR(__GLEW_SGIX_texture_add_env)

#endif /* GL_SGIX_texture_add_env */

/* -------------------- GL_SGIX_texture_coordinate_clamp ------------------- */

#ifndef GL_SGIX_texture_coordinate_clamp
#define GL_SGIX_texture_coordinate_clamp 1

#define GL_TEXTURE_MAX_CLAMP_S_SGIX 0x8369
#define GL_TEXTURE_MAX_CLAMP_T_SGIX 0x836A
#define GL_TEXTURE_MAX_CLAMP_R_SGIX 0x836B

#define GLEW_SGIX_texture_coordinate_clamp GLEW_GET_VAR(__GLEW_SGIX_texture_coordinate_clamp)

#endif /* GL_SGIX_texture_coordinate_clamp */

/* ------------------------ GL_SGIX_texture_lod_bias ----------------------- */

#ifndef GL_SGIX_texture_lod_bias
#define GL_SGIX_texture_lod_bias 1

#define GLEW_SGIX_texture_lod_bias GLEW_GET_VAR(__GLEW_SGIX_texture_lod_bias)

#endif /* GL_SGIX_texture_lod_bias */

/* ---------------------- GL_SGIX_texture_multi_buffer --------------------- */

#ifndef GL_SGIX_texture_multi_buffer
#define GL_SGIX_texture_multi_buffer 1

#define GL_TEXTURE_MULTI_BUFFER_HINT_SGIX 0x812E

#define GLEW_SGIX_texture_multi_buffer GLEW_GET_VAR(__GLEW_SGIX_texture_multi_buffer)

#endif /* GL_SGIX_texture_multi_buffer */

/* ------------------------- GL_SGIX_texture_range ------------------------- */

#ifndef GL_SGIX_texture_range
#define GL_SGIX_texture_range 1

#define GL_RGB_SIGNED_SGIX 0x85E0
#define GL_RGBA_SIGNED_SGIX 0x85E1
#define GL_ALPHA_SIGNED_SGIX 0x85E2
#define GL_LUMINANCE_SIGNED_SGIX 0x85E3
#define GL_INTENSITY_SIGNED_SGIX 0x85E4
#define GL_LUMINANCE_ALPHA_SIGNED_SGIX 0x85E5
#define GL_RGB16_SIGNED_SGIX 0x85E6
#define GL_RGBA16_SIGNED_SGIX 0x85E7
#define GL_ALPHA16_SIGNED_SGIX 0x85E8
#define GL_LUMINANCE16_SIGNED_SGIX 0x85E9
#define GL_INTENSITY16_SIGNED_SGIX 0x85EA
#define GL_LUMINANCE16_ALPHA16_SIGNED_SGIX 0x85EB
#define GL_RGB_EXTENDED_RANGE_SGIX 0x85EC
#define GL_RGBA_EXTENDED_RANGE_SGIX 0x85ED
#define GL_ALPHA_EXTENDED_RANGE_SGIX 0x85EE
#define GL_LUMINANCE_EXTENDED_RANGE_SGIX 0x85EF
#define GL_INTENSITY_EXTENDED_RANGE_SGIX 0x85F0
#define GL_LUMINANCE_ALPHA_EXTENDED_RANGE_SGIX 0x85F1
#define GL_RGB16_EXTENDED_RANGE_SGIX 0x85F2
#define GL_RGBA16_EXTENDED_RANGE_SGIX 0x85F3
#define GL_ALPHA16_EXTENDED_RANGE_SGIX 0x85F4
#define GL_LUMINANCE16_EXTENDED_RANGE_SGIX 0x85F5
#define GL_INTENSITY16_EXTENDED_RANGE_SGIX 0x85F6
#define GL_LUMINANCE16_ALPHA16_EXTENDED_RANGE_SGIX 0x85F7
#define GL_MIN_LUMINANCE_SGIS 0x85F8
#define GL_MAX_LUMINANCE_SGIS 0x85F9
#define GL_MIN_INTENSITY_SGIS 0x85FA
#define GL_MAX_INTENSITY_SGIS 0x85FB

#define GLEW_SGIX_texture_range GLEW_GET_VAR(__GLEW_SGIX_texture_range)

#endif /* GL_SGIX_texture_range */

/* ----------------------- GL_SGIX_texture_scale_bias ---------------------- */

#ifndef GL_SGIX_texture_scale_bias
#define GL_SGIX_texture_scale_bias 1

#define GL_POST_TEXTURE_FILTER_BIAS_SGIX 0x8179
#define GL_POST_TEXTURE_FILTER_SCALE_SGIX 0x817A
#define GL_POST_TEXTURE_FILTER_BIAS_RANGE_SGIX 0x817B
#define GL_POST_TEXTURE_FILTER_SCALE_RANGE_SGIX 0x817C

#define GLEW_SGIX_texture_scale_bias GLEW_GET_VAR(__GLEW_SGIX_texture_scale_bias)

#endif /* GL_SGIX_texture_scale_bias */

/* ------------------------- GL_SGIX_vertex_preclip ------------------------ */

#ifndef GL_SGIX_vertex_preclip
#define GL_SGIX_vertex_preclip 1

#define GL_VERTEX_PRECLIP_SGIX 0x83EE
#define GL_VERTEX_PRECLIP_HINT_SGIX 0x83EF

#define GLEW_SGIX_vertex_preclip GLEW_GET_VAR(__GLEW_SGIX_vertex_preclip)

#endif /* GL_SGIX_vertex_preclip */

/* ---------------------- GL_SGIX_vertex_preclip_hint ---------------------- */

#ifndef GL_SGIX_vertex_preclip_hint
#define GL_SGIX_vertex_preclip_hint 1

#define GL_VERTEX_PRECLIP_SGIX 0x83EE
#define GL_VERTEX_PRECLIP_HINT_SGIX 0x83EF

#define GLEW_SGIX_vertex_preclip_hint GLEW_GET_VAR(__GLEW_SGIX_vertex_preclip_hint)

#endif /* GL_SGIX_vertex_preclip_hint */

/* ----------------------------- GL_SGIX_ycrcb ----------------------------- */

#ifndef GL_SGIX_ycrcb
#define GL_SGIX_ycrcb 1

#define GLEW_SGIX_ycrcb GLEW_GET_VAR(__GLEW_SGIX_ycrcb)

#endif /* GL_SGIX_ycrcb */

/* -------------------------- GL_SGI_color_matrix -------------------------- */

#ifndef GL_SGI_color_matrix
#define GL_SGI_color_matrix 1

#define GL_COLOR_MATRIX_SGI 0x80B1
#define GL_COLOR_MATRIX_STACK_DEPTH_SGI 0x80B2
#define GL_MAX_COLOR_MATRIX_STACK_DEPTH_SGI 0x80B3
#define GL_POST_COLOR_MATRIX_RED_SCALE_SGI 0x80B4
#define GL_POST_COLOR_MATRIX_GREEN_SCALE_SGI 0x80B5
#define GL_POST_COLOR_MATRIX_BLUE_SCALE_SGI 0x80B6
#define GL_POST_COLOR_MATRIX_ALPHA_SCALE_SGI 0x80B7
#define GL_POST_COLOR_MATRIX_RED_BIAS_SGI 0x80B8
#define GL_POST_COLOR_MATRIX_GREEN_BIAS_SGI 0x80B9
#define GL_POST_COLOR_MATRIX_BLUE_BIAS_SGI 0x80BA
#define GL_POST_COLOR_MATRIX_ALPHA_BIAS_SGI 0x80BB

#define GLEW_SGI_color_matrix GLEW_GET_VAR(__GLEW_SGI_color_matrix)

#endif /* GL_SGI_color_matrix */

/* --------------------------- GL_SGI_color_table -------------------------- */

#ifndef GL_SGI_color_table
#define GL_SGI_color_table 1

#define GL_COLOR_TABLE_SGI 0x80D0
#define GL_POST_CONVOLUTION_COLOR_TABLE_SGI 0x80D1
#define GL_POST_COLOR_MATRIX_COLOR_TABLE_SGI 0x80D2
#define GL_PROXY_COLOR_TABLE_SGI 0x80D3
#define GL_PROXY_POST_CONVOLUTION_COLOR_TABLE_SGI 0x80D4
#define GL_PROXY_POST_COLOR_MATRIX_COLOR_TABLE_SGI 0x80D5
#define GL_COLOR_TABLE_SCALE_SGI 0x80D6
#define GL_COLOR_TABLE_BIAS_SGI 0x80D7
#define GL_COLOR_TABLE_FORMAT_SGI 0x80D8
#define GL_COLOR_TABLE_WIDTH_SGI 0x80D9
#define GL_COLOR_TABLE_RED_SIZE_SGI 0x80DA
#define GL_COLOR_TABLE_GREEN_SIZE_SGI 0x80DB
#define GL_COLOR_TABLE_BLUE_SIZE_SGI 0x80DC
#define GL_COLOR_TABLE_ALPHA_SIZE_SGI 0x80DD
#define GL_COLOR_TABLE_LUMINANCE_SIZE_SGI 0x80DE
#define GL_COLOR_TABLE_INTENSITY_SIZE_SGI 0x80DF

typedef void (GLAPIENTRY * PFNGLCOLORTABLEPARAMETERFVSGIPROC) (GLenum target, GLenum pname, const GLfloat* params);
typedef void (GLAPIENTRY * PFNGLCOLORTABLEPARAMETERIVSGIPROC) (GLenum target, GLenum pname, const GLint* params);
typedef void (GLAPIENTRY * PFNGLCOLORTABLESGIPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const void* table);
typedef void (GLAPIENTRY * PFNGLCOPYCOLORTABLESGIPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPARAMETERFVSGIPROC) (GLenum target, GLenum pname, GLfloat* params);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLEPARAMETERIVSGIPROC) (GLenum target, GLenum pname, GLint* params);
typedef void (GLAPIENTRY * PFNGLGETCOLORTABLESGIPROC) (GLenum target, GLenum format, GLenum type, void* table);

#define glColorTableParameterfvSGI GLEW_GET_FUN(__glewColorTableParameterfvSGI)
#define glColorTableParameterivSGI GLEW_GET_FUN(__glewColorTableParameterivSGI)
#define glColorTableSGI GLEW_GET_FUN(__glewColorTableSGI)
#define glCopyColorTableSGI GLEW_GET_FUN(__glewCopyColorTableSGI)
#define glGetColorTableParameterfvSGI GLEW_GET_FUN(__glewGetColorTableParameterfvSGI)
#define glGetColorTableParameterivSGI GLEW_GET_FUN(__glewGetColorTableParameterivSGI)
#define glGetColorTableSGI GLEW_GET_FUN(__glewGetColorTableSGI)

#define GLEW_SGI_color_table GLEW_GET_VAR(__GLEW_SGI_color_table)

#endif /* GL_SGI_color_table */

/* ----------------------- GL_SGI_texture_color_table ---------------------- */

#ifndef GL_SGI_texture_color_table
#define GL_SGI_texture_color_table 1

#define GL_TEXTURE_COLOR_TABLE_SGI 0x80BC
#define GL_PROXY_TEXTURE_COLOR_TABLE_SGI 0x80BD

#define GLEW_SGI_texture_color_table GLEW_GET_VAR(__GLEW_SGI_texture_color_table)

#endif /* GL_SGI_texture_color_table */

/* ------------------------- GL_SUNX_constant_data ------------------------- */

#ifndef GL_SUNX_constant_data
#define GL_SUNX_constant_data 1

#define GL_UNPACK_CONSTANT_DATA_SUNX 0x81D5
#define GL_TEXTURE_CONSTANT_DATA_SUNX 0x81D6

typedef void (GLAPIENTRY * PFNGLFINISHTEXTURESUNXPROC) (void);

#define glFinishTextureSUNX GLEW_GET_FUN(__glewFinishTextureSUNX)

#define GLEW_SUNX_constant_data GLEW_GET_VAR(__GLEW_SUNX_constant_data)

#endif /* GL_SUNX_constant_data */

/* -------------------- GL_SUN_convolution_border_modes -------------------- */

#ifndef GL_SUN_convolution_border_modes
#define GL_SUN_convolution_border_modes 1

#define GL_WRAP_BORDER_SUN 0x81D4

#define GLEW_SUN_convolution_border_modes GLEW_GET_VAR(__GLEW_SUN_convolution_border_modes)

#endif /* GL_SUN_convolution_border_modes */

/* -------------------------- GL_SUN_global_alpha -------------------------- */

#ifndef GL_SUN_global_alpha
#define GL_SUN_global_alpha 1

#define GL_GLOBAL_ALPHA_SUN 0x81D9
#define GL_GLOBAL_ALPHA_FACTOR_SUN 0x81DA

typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORBSUNPROC) (GLbyte factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORDSUNPROC) (GLdouble factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORFSUNPROC) (GLfloat factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORISUNPROC) (GLint factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORSSUNPROC) (GLshort factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORUBSUNPROC) (GLubyte factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORUISUNPROC) (GLuint factor);
typedef void (GLAPIENTRY * PFNGLGLOBALALPHAFACTORUSSUNPROC) (GLushort factor);

#define glGlobalAlphaFactorbSUN GLEW_GET_FUN(__glewGlobalAlphaFactorbSUN)
#define glGlobalAlphaFactordSUN GLEW_GET_FUN(__glewGlobalAlphaFactordSUN)
#define glGlobalAlphaFactorfSUN GLEW_GET_FUN(__glewGlobalAlphaFactorfSUN)
#define glGlobalAlphaFactoriSUN GLEW_GET_FUN(__glewGlobalAlphaFactoriSUN)
#define glGlobalAlphaFactorsSUN GLEW_GET_FUN(__glewGlobalAlphaFactorsSUN)
#define glGlobalAlphaFactorubSUN GLEW_GET_FUN(__glewGlobalAlphaFactorubSUN)
#define glGlobalAlphaFactoruiSUN GLEW_GET_FUN(__glewGlobalAlphaFactoruiSUN)
#define glGlobalAlphaFactorusSUN GLEW_GET_FUN(__glewGlobalAlphaFactorusSUN)

#define GLEW_SUN_global_alpha GLEW_GET_VAR(__GLEW_SUN_global_alpha)

#endif /* GL_SUN_global_alpha */

/* --------------------------- GL_SUN_mesh_array --------------------------- */

#ifndef GL_SUN_mesh_array
#define GL_SUN_mesh_array 1

#define GL_QUAD_MESH_SUN 0x8614
#define GL_TRIANGLE_MESH_SUN 0x8615

#define GLEW_SUN_mesh_array GLEW_GET_VAR(__GLEW_SUN_mesh_array)

#endif /* GL_SUN_mesh_array */

/* ------------------------ GL_SUN_read_video_pixels ----------------------- */

#ifndef GL_SUN_read_video_pixels
#define GL_SUN_read_video_pixels 1

typedef void (GLAPIENTRY * PFNGLREADVIDEOPIXELSSUNPROC) (GLint x, GLint y, GLsizei width, GLsizei height, GLenum format, GLenum type, GLvoid* pixels);

#define glReadVideoPixelsSUN GLEW_GET_FUN(__glewReadVideoPixelsSUN)

#define GLEW_SUN_read_video_pixels GLEW_GET_VAR(__GLEW_SUN_read_video_pixels)

#endif /* GL_SUN_read_video_pixels */

/* --------------------------- GL_SUN_slice_accum -------------------------- */

#ifndef GL_SUN_slice_accum
#define GL_SUN_slice_accum 1

#define GL_SLICE_ACCUM_SUN 0x85CC

#define GLEW_SUN_slice_accum GLEW_GET_VAR(__GLEW_SUN_slice_accum)

#endif /* GL_SUN_slice_accum */

/* -------------------------- GL_SUN_triangle_list ------------------------- */

#ifndef GL_SUN_triangle_list
#define GL_SUN_triangle_list 1

#define GL_RESTART_SUN 0x01
#define GL_REPLACE_MIDDLE_SUN 0x02
#define GL_REPLACE_OLDEST_SUN 0x03
#define GL_TRIANGLE_LIST_SUN 0x81D7
#define GL_REPLACEMENT_CODE_SUN 0x81D8
#define GL_REPLACEMENT_CODE_ARRAY_SUN 0x85C0
#define GL_REPLACEMENT_CODE_ARRAY_TYPE_SUN 0x85C1
#define GL_REPLACEMENT_CODE_ARRAY_STRIDE_SUN 0x85C2
#define GL_REPLACEMENT_CODE_ARRAY_POINTER_SUN 0x85C3
#define GL_R1UI_V3F_SUN 0x85C4
#define GL_R1UI_C4UB_V3F_SUN 0x85C5
#define GL_R1UI_C3F_V3F_SUN 0x85C6
#define GL_R1UI_N3F_V3F_SUN 0x85C7
#define GL_R1UI_C4F_N3F_V3F_SUN 0x85C8
#define GL_R1UI_T2F_V3F_SUN 0x85C9
#define GL_R1UI_T2F_N3F_V3F_SUN 0x85CA
#define GL_R1UI_T2F_C4F_N3F_V3F_SUN 0x85CB

typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEPOINTERSUNPROC) (GLenum type, GLsizei stride, const void* pointer);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUBSUNPROC) (GLubyte code);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUBVSUNPROC) (const GLubyte* code);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUISUNPROC) (GLuint code);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUIVSUNPROC) (const GLuint* code);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUSSUNPROC) (GLushort code);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUSVSUNPROC) (const GLushort* code);

#define glReplacementCodePointerSUN GLEW_GET_FUN(__glewReplacementCodePointerSUN)
#define glReplacementCodeubSUN GLEW_GET_FUN(__glewReplacementCodeubSUN)
#define glReplacementCodeubvSUN GLEW_GET_FUN(__glewReplacementCodeubvSUN)
#define glReplacementCodeuiSUN GLEW_GET_FUN(__glewReplacementCodeuiSUN)
#define glReplacementCodeuivSUN GLEW_GET_FUN(__glewReplacementCodeuivSUN)
#define glReplacementCodeusSUN GLEW_GET_FUN(__glewReplacementCodeusSUN)
#define glReplacementCodeusvSUN GLEW_GET_FUN(__glewReplacementCodeusvSUN)

#define GLEW_SUN_triangle_list GLEW_GET_VAR(__GLEW_SUN_triangle_list)

#endif /* GL_SUN_triangle_list */

/* ----------------------------- GL_SUN_vertex ----------------------------- */

#ifndef GL_SUN_vertex
#define GL_SUN_vertex 1

typedef void (GLAPIENTRY * PFNGLCOLOR3FVERTEX3FSUNPROC) (GLfloat r, GLfloat g, GLfloat b, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLCOLOR3FVERTEX3FVSUNPROC) (const GLfloat* c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLCOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLCOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLfloat* c, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLCOLOR4UBVERTEX2FSUNPROC) (GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y);
typedef void (GLAPIENTRY * PFNGLCOLOR4UBVERTEX2FVSUNPROC) (const GLubyte* c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLCOLOR4UBVERTEX3FSUNPROC) (GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLCOLOR4UBVERTEX3FVSUNPROC) (const GLubyte* c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLNORMAL3FVERTEX3FSUNPROC) (GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLNORMAL3FVERTEX3FVSUNPROC) (const GLfloat* n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUICOLOR3FVERTEX3FSUNPROC) (GLuint rc, GLfloat r, GLfloat g, GLfloat b, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUICOLOR3FVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUICOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLuint rc, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUICOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUICOLOR4UBVERTEX3FSUNPROC) (GLuint rc, GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUICOLOR4UBVERTEX3FVSUNPROC) (const GLuint* rc, const GLubyte *c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUINORMAL3FVERTEX3FSUNPROC) (GLuint rc, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUINORMAL3FVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FCOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLuint rc, GLfloat s, GLfloat t, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FCOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *tc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FNORMAL3FVERTEX3FSUNPROC) (GLuint rc, GLfloat s, GLfloat t, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FNORMAL3FVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *tc, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FVERTEX3FSUNPROC) (GLuint rc, GLfloat s, GLfloat t, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *tc, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUIVERTEX3FSUNPROC) (GLuint rc, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLREPLACEMENTCODEUIVERTEX3FVSUNPROC) (const GLuint* rc, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FCOLOR3FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat r, GLfloat g, GLfloat b, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FCOLOR3FVERTEX3FVSUNPROC) (const GLfloat* tc, const GLfloat *c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FCOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FCOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLfloat* tc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FCOLOR4UBVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FCOLOR4UBVERTEX3FVSUNPROC) (const GLfloat* tc, const GLubyte *c, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FNORMAL3FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FNORMAL3FVERTEX3FVSUNPROC) (const GLfloat* tc, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat x, GLfloat y, GLfloat z);
typedef void (GLAPIENTRY * PFNGLTEXCOORD2FVERTEX3FVSUNPROC) (const GLfloat* tc, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD4FCOLOR4FNORMAL3FVERTEX4FSUNPROC) (GLfloat s, GLfloat t, GLfloat p, GLfloat q, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLTEXCOORD4FCOLOR4FNORMAL3FVERTEX4FVSUNPROC) (const GLfloat* tc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (GLAPIENTRY * PFNGLTEXCOORD4FVERTEX4FSUNPROC) (GLfloat s, GLfloat t, GLfloat p, GLfloat q, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (GLAPIENTRY * PFNGLTEXCOORD4FVERTEX4FVSUNPROC) (const GLfloat* tc, const GLfloat *v);

#define glColor3fVertex3fSUN GLEW_GET_FUN(__glewColor3fVertex3fSUN)
#define glColor3fVertex3fvSUN GLEW_GET_FUN(__glewColor3fVertex3fvSUN)
#define glColor4fNormal3fVertex3fSUN GLEW_GET_FUN(__glewColor4fNormal3fVertex3fSUN)
#define glColor4fNormal3fVertex3fvSUN GLEW_GET_FUN(__glewColor4fNormal3fVertex3fvSUN)
#define glColor4ubVertex2fSUN GLEW_GET_FUN(__glewColor4ubVertex2fSUN)
#define glColor4ubVertex2fvSUN GLEW_GET_FUN(__glewColor4ubVertex2fvSUN)
#define glColor4ubVertex3fSUN GLEW_GET_FUN(__glewColor4ubVertex3fSUN)
#define glColor4ubVertex3fvSUN GLEW_GET_FUN(__glewColor4ubVertex3fvSUN)
#define glNormal3fVertex3fSUN GLEW_GET_FUN(__glewNormal3fVertex3fSUN)
#define glNormal3fVertex3fvSUN GLEW_GET_FUN(__glewNormal3fVertex3fvSUN)
#define glReplacementCodeuiColor3fVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiColor3fVertex3fSUN)
#define glReplacementCodeuiColor3fVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiColor3fVertex3fvSUN)
#define glReplacementCodeuiColor4fNormal3fVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiColor4fNormal3fVertex3fSUN)
#define glReplacementCodeuiColor4fNormal3fVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiColor4fNormal3fVertex3fvSUN)
#define glReplacementCodeuiColor4ubVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiColor4ubVertex3fSUN)
#define glReplacementCodeuiColor4ubVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiColor4ubVertex3fvSUN)
#define glReplacementCodeuiNormal3fVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiNormal3fVertex3fSUN)
#define glReplacementCodeuiNormal3fVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiNormal3fVertex3fvSUN)
#define glReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fSUN)
#define glReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fvSUN)
#define glReplacementCodeuiTexCoord2fNormal3fVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiTexCoord2fNormal3fVertex3fSUN)
#define glReplacementCodeuiTexCoord2fNormal3fVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiTexCoord2fNormal3fVertex3fvSUN)
#define glReplacementCodeuiTexCoord2fVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiTexCoord2fVertex3fSUN)
#define glReplacementCodeuiTexCoord2fVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiTexCoord2fVertex3fvSUN)
#define glReplacementCodeuiVertex3fSUN GLEW_GET_FUN(__glewReplacementCodeuiVertex3fSUN)
#define glReplacementCodeuiVertex3fvSUN GLEW_GET_FUN(__glewReplacementCodeuiVertex3fvSUN)
#define glTexCoord2fColor3fVertex3fSUN GLEW_GET_FUN(__glewTexCoord2fColor3fVertex3fSUN)
#define glTexCoord2fColor3fVertex3fvSUN GLEW_GET_FUN(__glewTexCoord2fColor3fVertex3fvSUN)
#define glTexCoord2fColor4fNormal3fVertex3fSUN GLEW_GET_FUN(__glewTexCoord2fColor4fNormal3fVertex3fSUN)
#define glTexCoord2fColor4fNormal3fVertex3fvSUN GLEW_GET_FUN(__glewTexCoord2fColor4fNormal3fVertex3fvSUN)
#define glTexCoord2fColor4ubVertex3fSUN GLEW_GET_FUN(__glewTexCoord2fColor4ubVertex3fSUN)
#define glTexCoord2fColor4ubVertex3fvSUN GLEW_GET_FUN(__glewTexCoord2fColor4ubVertex3fvSUN)
#define glTexCoord2fNormal3fVertex3fSUN GLEW_GET_FUN(__glewTexCoord2fNormal3fVertex3fSUN)
#define glTexCoord2fNormal3fVertex3fvSUN GLEW_GET_FUN(__glewTexCoord2fNormal3fVertex3fvSUN)
#define glTexCoord2fVertex3fSUN GLEW_GET_FUN(__glewTexCoord2fVertex3fSUN)
#define glTexCoord2fVertex3fvSUN GLEW_GET_FUN(__glewTexCoord2fVertex3fvSUN)
#define glTexCoord4fColor4fNormal3fVertex4fSUN GLEW_GET_FUN(__glewTexCoord4fColor4fNormal3fVertex4fSUN)
#define glTexCoord4fColor4fNormal3fVertex4fvSUN GLEW_GET_FUN(__glewTexCoord4fColor4fNormal3fVertex4fvSUN)
#define glTexCoord4fVertex4fSUN GLEW_GET_FUN(__glewTexCoord4fVertex4fSUN)
#define glTexCoord4fVertex4fvSUN GLEW_GET_FUN(__glewTexCoord4fVertex4fvSUN)

#define GLEW_SUN_vertex GLEW_GET_VAR(__GLEW_SUN_vertex)

#endif /* GL_SUN_vertex */

/* -------------------------- GL_WIN_phong_shading ------------------------- */

#ifndef GL_WIN_phong_shading
#define GL_WIN_phong_shading 1

#define GL_PHONG_WIN 0x80EA
#define GL_PHONG_HINT_WIN 0x80EB

#define GLEW_WIN_phong_shading GLEW_GET_VAR(__GLEW_WIN_phong_shading)

#endif /* GL_WIN_phong_shading */

/* -------------------------- GL_WIN_specular_fog -------------------------- */

#ifndef GL_WIN_specular_fog
#define GL_WIN_specular_fog 1

#define GL_FOG_SPECULAR_TEXTURE_WIN 0x80EC

#define GLEW_WIN_specular_fog GLEW_GET_VAR(__GLEW_WIN_specular_fog)

#endif /* GL_WIN_specular_fog */

/* ---------------------------- GL_WIN_swap_hint --------------------------- */

#ifndef GL_WIN_swap_hint
#define GL_WIN_swap_hint 1

typedef void (GLAPIENTRY * PFNGLADDSWAPHINTRECTWINPROC) (GLint x, GLint y, GLsizei width, GLsizei height);

#define glAddSwapHintRectWIN GLEW_GET_FUN(__glewAddSwapHintRectWIN)

#define GLEW_WIN_swap_hint GLEW_GET_VAR(__GLEW_WIN_swap_hint)

#endif /* GL_WIN_swap_hint */

/* ------------------------------------------------------------------------- */

#if defined(GLEW_MX) && defined(_WIN32)
#define GLEW_FUN_EXPORT
#else
#define GLEW_FUN_EXPORT GLEWAPI
#endif /* GLEW_MX */

#if defined(GLEW_MX)
#define GLEW_VAR_EXPORT
#else
#define GLEW_VAR_EXPORT GLEWAPI
#endif /* GLEW_MX */

#if defined(GLEW_MX) && defined(_WIN32)
struct GLEWContextStruct
{
#endif /* GLEW_MX */

GLEW_FUN_EXPORT PFNGLCOPYTEXSUBIMAGE3DPROC __glewCopyTexSubImage3D;
GLEW_FUN_EXPORT PFNGLDRAWRANGEELEMENTSPROC __glewDrawRangeElements;
GLEW_FUN_EXPORT PFNGLTEXIMAGE3DPROC __glewTexImage3D;
GLEW_FUN_EXPORT PFNGLTEXSUBIMAGE3DPROC __glewTexSubImage3D;

GLEW_FUN_EXPORT PFNGLACTIVETEXTUREPROC __glewActiveTexture;
GLEW_FUN_EXPORT PFNGLCLIENTACTIVETEXTUREPROC __glewClientActiveTexture;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXIMAGE1DPROC __glewCompressedTexImage1D;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXIMAGE2DPROC __glewCompressedTexImage2D;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXIMAGE3DPROC __glewCompressedTexImage3D;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXSUBIMAGE1DPROC __glewCompressedTexSubImage1D;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXSUBIMAGE2DPROC __glewCompressedTexSubImage2D;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXSUBIMAGE3DPROC __glewCompressedTexSubImage3D;
GLEW_FUN_EXPORT PFNGLGETCOMPRESSEDTEXIMAGEPROC __glewGetCompressedTexImage;
GLEW_FUN_EXPORT PFNGLLOADTRANSPOSEMATRIXDPROC __glewLoadTransposeMatrixd;
GLEW_FUN_EXPORT PFNGLLOADTRANSPOSEMATRIXFPROC __glewLoadTransposeMatrixf;
GLEW_FUN_EXPORT PFNGLMULTTRANSPOSEMATRIXDPROC __glewMultTransposeMatrixd;
GLEW_FUN_EXPORT PFNGLMULTTRANSPOSEMATRIXFPROC __glewMultTransposeMatrixf;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1DPROC __glewMultiTexCoord1d;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1DVPROC __glewMultiTexCoord1dv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1FPROC __glewMultiTexCoord1f;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1FVPROC __glewMultiTexCoord1fv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1IPROC __glewMultiTexCoord1i;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1IVPROC __glewMultiTexCoord1iv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1SPROC __glewMultiTexCoord1s;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1SVPROC __glewMultiTexCoord1sv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2DPROC __glewMultiTexCoord2d;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2DVPROC __glewMultiTexCoord2dv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2FPROC __glewMultiTexCoord2f;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2FVPROC __glewMultiTexCoord2fv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2IPROC __glewMultiTexCoord2i;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2IVPROC __glewMultiTexCoord2iv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2SPROC __glewMultiTexCoord2s;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2SVPROC __glewMultiTexCoord2sv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3DPROC __glewMultiTexCoord3d;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3DVPROC __glewMultiTexCoord3dv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3FPROC __glewMultiTexCoord3f;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3FVPROC __glewMultiTexCoord3fv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3IPROC __glewMultiTexCoord3i;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3IVPROC __glewMultiTexCoord3iv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3SPROC __glewMultiTexCoord3s;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3SVPROC __glewMultiTexCoord3sv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4DPROC __glewMultiTexCoord4d;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4DVPROC __glewMultiTexCoord4dv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4FPROC __glewMultiTexCoord4f;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4FVPROC __glewMultiTexCoord4fv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4IPROC __glewMultiTexCoord4i;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4IVPROC __glewMultiTexCoord4iv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4SPROC __glewMultiTexCoord4s;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4SVPROC __glewMultiTexCoord4sv;
GLEW_FUN_EXPORT PFNGLSAMPLECOVERAGEPROC __glewSampleCoverage;

GLEW_FUN_EXPORT PFNGLBLENDCOLORPROC __glewBlendColor;
GLEW_FUN_EXPORT PFNGLBLENDEQUATIONPROC __glewBlendEquation;
GLEW_FUN_EXPORT PFNGLBLENDFUNCSEPARATEPROC __glewBlendFuncSeparate;
GLEW_FUN_EXPORT PFNGLFOGCOORDPOINTERPROC __glewFogCoordPointer;
GLEW_FUN_EXPORT PFNGLFOGCOORDDPROC __glewFogCoordd;
GLEW_FUN_EXPORT PFNGLFOGCOORDDVPROC __glewFogCoorddv;
GLEW_FUN_EXPORT PFNGLFOGCOORDFPROC __glewFogCoordf;
GLEW_FUN_EXPORT PFNGLFOGCOORDFVPROC __glewFogCoordfv;
GLEW_FUN_EXPORT PFNGLMULTIDRAWARRAYSPROC __glewMultiDrawArrays;
GLEW_FUN_EXPORT PFNGLMULTIDRAWELEMENTSPROC __glewMultiDrawElements;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERFPROC __glewPointParameterf;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERFVPROC __glewPointParameterfv;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERIPROC __glewPointParameteri;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERIVPROC __glewPointParameteriv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3BPROC __glewSecondaryColor3b;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3BVPROC __glewSecondaryColor3bv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3DPROC __glewSecondaryColor3d;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3DVPROC __glewSecondaryColor3dv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3FPROC __glewSecondaryColor3f;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3FVPROC __glewSecondaryColor3fv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3IPROC __glewSecondaryColor3i;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3IVPROC __glewSecondaryColor3iv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3SPROC __glewSecondaryColor3s;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3SVPROC __glewSecondaryColor3sv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UBPROC __glewSecondaryColor3ub;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UBVPROC __glewSecondaryColor3ubv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UIPROC __glewSecondaryColor3ui;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UIVPROC __glewSecondaryColor3uiv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3USPROC __glewSecondaryColor3us;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3USVPROC __glewSecondaryColor3usv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLORPOINTERPROC __glewSecondaryColorPointer;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2DPROC __glewWindowPos2d;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2DVPROC __glewWindowPos2dv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2FPROC __glewWindowPos2f;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2FVPROC __glewWindowPos2fv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2IPROC __glewWindowPos2i;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2IVPROC __glewWindowPos2iv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2SPROC __glewWindowPos2s;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2SVPROC __glewWindowPos2sv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3DPROC __glewWindowPos3d;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3DVPROC __glewWindowPos3dv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3FPROC __glewWindowPos3f;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3FVPROC __glewWindowPos3fv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3IPROC __glewWindowPos3i;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3IVPROC __glewWindowPos3iv;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3SPROC __glewWindowPos3s;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3SVPROC __glewWindowPos3sv;

GLEW_FUN_EXPORT PFNGLBEGINQUERYPROC __glewBeginQuery;
GLEW_FUN_EXPORT PFNGLBINDBUFFERPROC __glewBindBuffer;
GLEW_FUN_EXPORT PFNGLBUFFERDATAPROC __glewBufferData;
GLEW_FUN_EXPORT PFNGLBUFFERSUBDATAPROC __glewBufferSubData;
GLEW_FUN_EXPORT PFNGLDELETEBUFFERSPROC __glewDeleteBuffers;
GLEW_FUN_EXPORT PFNGLDELETEQUERIESPROC __glewDeleteQueries;
GLEW_FUN_EXPORT PFNGLENDQUERYPROC __glewEndQuery;
GLEW_FUN_EXPORT PFNGLGENBUFFERSPROC __glewGenBuffers;
GLEW_FUN_EXPORT PFNGLGENQUERIESPROC __glewGenQueries;
GLEW_FUN_EXPORT PFNGLGETBUFFERPARAMETERIVPROC __glewGetBufferParameteriv;
GLEW_FUN_EXPORT PFNGLGETBUFFERPOINTERVPROC __glewGetBufferPointerv;
GLEW_FUN_EXPORT PFNGLGETBUFFERSUBDATAPROC __glewGetBufferSubData;
GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTIVPROC __glewGetQueryObjectiv;
GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTUIVPROC __glewGetQueryObjectuiv;
GLEW_FUN_EXPORT PFNGLGETQUERYIVPROC __glewGetQueryiv;
GLEW_FUN_EXPORT PFNGLISBUFFERPROC __glewIsBuffer;
GLEW_FUN_EXPORT PFNGLISQUERYPROC __glewIsQuery;
GLEW_FUN_EXPORT PFNGLMAPBUFFERPROC __glewMapBuffer;
GLEW_FUN_EXPORT PFNGLUNMAPBUFFERPROC __glewUnmapBuffer;

GLEW_FUN_EXPORT PFNGLATTACHSHADERPROC __glewAttachShader;
GLEW_FUN_EXPORT PFNGLBINDATTRIBLOCATIONPROC __glewBindAttribLocation;
GLEW_FUN_EXPORT PFNGLBLENDEQUATIONSEPARATEPROC __glewBlendEquationSeparate;
GLEW_FUN_EXPORT PFNGLCOMPILESHADERPROC __glewCompileShader;
GLEW_FUN_EXPORT PFNGLCREATEPROGRAMPROC __glewCreateProgram;
GLEW_FUN_EXPORT PFNGLCREATESHADERPROC __glewCreateShader;
GLEW_FUN_EXPORT PFNGLDELETEPROGRAMPROC __glewDeleteProgram;
GLEW_FUN_EXPORT PFNGLDELETESHADERPROC __glewDeleteShader;
GLEW_FUN_EXPORT PFNGLDETACHSHADERPROC __glewDetachShader;
GLEW_FUN_EXPORT PFNGLDISABLEVERTEXATTRIBARRAYPROC __glewDisableVertexAttribArray;
GLEW_FUN_EXPORT PFNGLDRAWBUFFERSPROC __glewDrawBuffers;
GLEW_FUN_EXPORT PFNGLENABLEVERTEXATTRIBARRAYPROC __glewEnableVertexAttribArray;
GLEW_FUN_EXPORT PFNGLGETACTIVEATTRIBPROC __glewGetActiveAttrib;
GLEW_FUN_EXPORT PFNGLGETACTIVEUNIFORMPROC __glewGetActiveUniform;
GLEW_FUN_EXPORT PFNGLGETATTACHEDSHADERSPROC __glewGetAttachedShaders;
GLEW_FUN_EXPORT PFNGLGETATTRIBLOCATIONPROC __glewGetAttribLocation;
GLEW_FUN_EXPORT PFNGLGETPROGRAMINFOLOGPROC __glewGetProgramInfoLog;
GLEW_FUN_EXPORT PFNGLGETPROGRAMIVPROC __glewGetProgramiv;
GLEW_FUN_EXPORT PFNGLGETSHADERINFOLOGPROC __glewGetShaderInfoLog;
GLEW_FUN_EXPORT PFNGLGETSHADERSOURCEPROC __glewGetShaderSource;
GLEW_FUN_EXPORT PFNGLGETSHADERIVPROC __glewGetShaderiv;
GLEW_FUN_EXPORT PFNGLGETUNIFORMLOCATIONPROC __glewGetUniformLocation;
GLEW_FUN_EXPORT PFNGLGETUNIFORMFVPROC __glewGetUniformfv;
GLEW_FUN_EXPORT PFNGLGETUNIFORMIVPROC __glewGetUniformiv;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBPOINTERVPROC __glewGetVertexAttribPointerv;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBDVPROC __glewGetVertexAttribdv;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBFVPROC __glewGetVertexAttribfv;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIVPROC __glewGetVertexAttribiv;
GLEW_FUN_EXPORT PFNGLISPROGRAMPROC __glewIsProgram;
GLEW_FUN_EXPORT PFNGLISSHADERPROC __glewIsShader;
GLEW_FUN_EXPORT PFNGLLINKPROGRAMPROC __glewLinkProgram;
GLEW_FUN_EXPORT PFNGLSHADERSOURCEPROC __glewShaderSource;
GLEW_FUN_EXPORT PFNGLSTENCILFUNCSEPARATEPROC __glewStencilFuncSeparate;
GLEW_FUN_EXPORT PFNGLSTENCILMASKSEPARATEPROC __glewStencilMaskSeparate;
GLEW_FUN_EXPORT PFNGLSTENCILOPSEPARATEPROC __glewStencilOpSeparate;
GLEW_FUN_EXPORT PFNGLUNIFORM1FPROC __glewUniform1f;
GLEW_FUN_EXPORT PFNGLUNIFORM1FVPROC __glewUniform1fv;
GLEW_FUN_EXPORT PFNGLUNIFORM1IPROC __glewUniform1i;
GLEW_FUN_EXPORT PFNGLUNIFORM1IVPROC __glewUniform1iv;
GLEW_FUN_EXPORT PFNGLUNIFORM2FPROC __glewUniform2f;
GLEW_FUN_EXPORT PFNGLUNIFORM2FVPROC __glewUniform2fv;
GLEW_FUN_EXPORT PFNGLUNIFORM2IPROC __glewUniform2i;
GLEW_FUN_EXPORT PFNGLUNIFORM2IVPROC __glewUniform2iv;
GLEW_FUN_EXPORT PFNGLUNIFORM3FPROC __glewUniform3f;
GLEW_FUN_EXPORT PFNGLUNIFORM3FVPROC __glewUniform3fv;
GLEW_FUN_EXPORT PFNGLUNIFORM3IPROC __glewUniform3i;
GLEW_FUN_EXPORT PFNGLUNIFORM3IVPROC __glewUniform3iv;
GLEW_FUN_EXPORT PFNGLUNIFORM4FPROC __glewUniform4f;
GLEW_FUN_EXPORT PFNGLUNIFORM4FVPROC __glewUniform4fv;
GLEW_FUN_EXPORT PFNGLUNIFORM4IPROC __glewUniform4i;
GLEW_FUN_EXPORT PFNGLUNIFORM4IVPROC __glewUniform4iv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2FVPROC __glewUniformMatrix2fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3FVPROC __glewUniformMatrix3fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4FVPROC __glewUniformMatrix4fv;
GLEW_FUN_EXPORT PFNGLUSEPROGRAMPROC __glewUseProgram;
GLEW_FUN_EXPORT PFNGLVALIDATEPROGRAMPROC __glewValidateProgram;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1DPROC __glewVertexAttrib1d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1DVPROC __glewVertexAttrib1dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1FPROC __glewVertexAttrib1f;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1FVPROC __glewVertexAttrib1fv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1SPROC __glewVertexAttrib1s;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1SVPROC __glewVertexAttrib1sv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2DPROC __glewVertexAttrib2d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2DVPROC __glewVertexAttrib2dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2FPROC __glewVertexAttrib2f;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2FVPROC __glewVertexAttrib2fv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2SPROC __glewVertexAttrib2s;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2SVPROC __glewVertexAttrib2sv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3DPROC __glewVertexAttrib3d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3DVPROC __glewVertexAttrib3dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3FPROC __glewVertexAttrib3f;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3FVPROC __glewVertexAttrib3fv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3SPROC __glewVertexAttrib3s;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3SVPROC __glewVertexAttrib3sv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NBVPROC __glewVertexAttrib4Nbv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NIVPROC __glewVertexAttrib4Niv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NSVPROC __glewVertexAttrib4Nsv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUBPROC __glewVertexAttrib4Nub;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUBVPROC __glewVertexAttrib4Nubv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUIVPROC __glewVertexAttrib4Nuiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUSVPROC __glewVertexAttrib4Nusv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4BVPROC __glewVertexAttrib4bv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4DPROC __glewVertexAttrib4d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4DVPROC __glewVertexAttrib4dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4FPROC __glewVertexAttrib4f;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4FVPROC __glewVertexAttrib4fv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4IVPROC __glewVertexAttrib4iv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4SPROC __glewVertexAttrib4s;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4SVPROC __glewVertexAttrib4sv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4UBVPROC __glewVertexAttrib4ubv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4UIVPROC __glewVertexAttrib4uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4USVPROC __glewVertexAttrib4usv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBPOINTERPROC __glewVertexAttribPointer;

GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2X3FVPROC __glewUniformMatrix2x3fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2X4FVPROC __glewUniformMatrix2x4fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3X2FVPROC __glewUniformMatrix3x2fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3X4FVPROC __glewUniformMatrix3x4fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4X2FVPROC __glewUniformMatrix4x2fv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4X3FVPROC __glewUniformMatrix4x3fv;

GLEW_FUN_EXPORT PFNGLBEGINCONDITIONALRENDERPROC __glewBeginConditionalRender;
GLEW_FUN_EXPORT PFNGLBEGINTRANSFORMFEEDBACKPROC __glewBeginTransformFeedback;
GLEW_FUN_EXPORT PFNGLBINDFRAGDATALOCATIONPROC __glewBindFragDataLocation;
GLEW_FUN_EXPORT PFNGLCLAMPCOLORPROC __glewClampColor;
GLEW_FUN_EXPORT PFNGLCLEARBUFFERFIPROC __glewClearBufferfi;
GLEW_FUN_EXPORT PFNGLCLEARBUFFERFVPROC __glewClearBufferfv;
GLEW_FUN_EXPORT PFNGLCLEARBUFFERIVPROC __glewClearBufferiv;
GLEW_FUN_EXPORT PFNGLCLEARBUFFERUIVPROC __glewClearBufferuiv;
GLEW_FUN_EXPORT PFNGLCOLORMASKIPROC __glewColorMaski;
GLEW_FUN_EXPORT PFNGLDISABLEIPROC __glewDisablei;
GLEW_FUN_EXPORT PFNGLENABLEIPROC __glewEnablei;
GLEW_FUN_EXPORT PFNGLENDCONDITIONALRENDERPROC __glewEndConditionalRender;
GLEW_FUN_EXPORT PFNGLENDTRANSFORMFEEDBACKPROC __glewEndTransformFeedback;
GLEW_FUN_EXPORT PFNGLGETBOOLEANI_VPROC __glewGetBooleani_v;
GLEW_FUN_EXPORT PFNGLGETFRAGDATALOCATIONPROC __glewGetFragDataLocation;
GLEW_FUN_EXPORT PFNGLGETSTRINGIPROC __glewGetStringi;
GLEW_FUN_EXPORT PFNGLGETTEXPARAMETERIIVPROC __glewGetTexParameterIiv;
GLEW_FUN_EXPORT PFNGLGETTEXPARAMETERIUIVPROC __glewGetTexParameterIuiv;
GLEW_FUN_EXPORT PFNGLGETTRANSFORMFEEDBACKVARYINGPROC __glewGetTransformFeedbackVarying;
GLEW_FUN_EXPORT PFNGLGETUNIFORMUIVPROC __glewGetUniformuiv;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIIVPROC __glewGetVertexAttribIiv;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIUIVPROC __glewGetVertexAttribIuiv;
GLEW_FUN_EXPORT PFNGLISENABLEDIPROC __glewIsEnabledi;
GLEW_FUN_EXPORT PFNGLTEXPARAMETERIIVPROC __glewTexParameterIiv;
GLEW_FUN_EXPORT PFNGLTEXPARAMETERIUIVPROC __glewTexParameterIuiv;
GLEW_FUN_EXPORT PFNGLTRANSFORMFEEDBACKVARYINGSPROC __glewTransformFeedbackVaryings;
GLEW_FUN_EXPORT PFNGLUNIFORM1UIPROC __glewUniform1ui;
GLEW_FUN_EXPORT PFNGLUNIFORM1UIVPROC __glewUniform1uiv;
GLEW_FUN_EXPORT PFNGLUNIFORM2UIPROC __glewUniform2ui;
GLEW_FUN_EXPORT PFNGLUNIFORM2UIVPROC __glewUniform2uiv;
GLEW_FUN_EXPORT PFNGLUNIFORM3UIPROC __glewUniform3ui;
GLEW_FUN_EXPORT PFNGLUNIFORM3UIVPROC __glewUniform3uiv;
GLEW_FUN_EXPORT PFNGLUNIFORM4UIPROC __glewUniform4ui;
GLEW_FUN_EXPORT PFNGLUNIFORM4UIVPROC __glewUniform4uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1IPROC __glewVertexAttribI1i;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1IVPROC __glewVertexAttribI1iv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1UIPROC __glewVertexAttribI1ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1UIVPROC __glewVertexAttribI1uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2IPROC __glewVertexAttribI2i;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2IVPROC __glewVertexAttribI2iv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2UIPROC __glewVertexAttribI2ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2UIVPROC __glewVertexAttribI2uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3IPROC __glewVertexAttribI3i;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3IVPROC __glewVertexAttribI3iv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3UIPROC __glewVertexAttribI3ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3UIVPROC __glewVertexAttribI3uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4BVPROC __glewVertexAttribI4bv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4IPROC __glewVertexAttribI4i;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4IVPROC __glewVertexAttribI4iv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4SVPROC __glewVertexAttribI4sv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4UBVPROC __glewVertexAttribI4ubv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4UIPROC __glewVertexAttribI4ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4UIVPROC __glewVertexAttribI4uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4USVPROC __glewVertexAttribI4usv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBIPOINTERPROC __glewVertexAttribIPointer;

GLEW_FUN_EXPORT PFNGLDRAWARRAYSINSTANCEDPROC __glewDrawArraysInstanced;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINSTANCEDPROC __glewDrawElementsInstanced;
GLEW_FUN_EXPORT PFNGLPRIMITIVERESTARTINDEXPROC __glewPrimitiveRestartIndex;
GLEW_FUN_EXPORT PFNGLTEXBUFFERPROC __glewTexBuffer;

GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTUREPROC __glewFramebufferTexture;
GLEW_FUN_EXPORT PFNGLGETBUFFERPARAMETERI64VPROC __glewGetBufferParameteri64v;
GLEW_FUN_EXPORT PFNGLGETINTEGER64I_VPROC __glewGetInteger64i_v;

GLEW_FUN_EXPORT PFNGLVERTEXATTRIBDIVISORPROC __glewVertexAttribDivisor;

GLEW_FUN_EXPORT PFNGLBLENDEQUATIONSEPARATEIPROC __glewBlendEquationSeparatei;
GLEW_FUN_EXPORT PFNGLBLENDEQUATIONIPROC __glewBlendEquationi;
GLEW_FUN_EXPORT PFNGLBLENDFUNCSEPARATEIPROC __glewBlendFuncSeparatei;
GLEW_FUN_EXPORT PFNGLBLENDFUNCIPROC __glewBlendFunci;
GLEW_FUN_EXPORT PFNGLMINSAMPLESHADINGPROC __glewMinSampleShading;

GLEW_FUN_EXPORT PFNGLTBUFFERMASK3DFXPROC __glewTbufferMask3DFX;

GLEW_FUN_EXPORT PFNGLDEBUGMESSAGECALLBACKAMDPROC __glewDebugMessageCallbackAMD;
GLEW_FUN_EXPORT PFNGLDEBUGMESSAGEENABLEAMDPROC __glewDebugMessageEnableAMD;
GLEW_FUN_EXPORT PFNGLDEBUGMESSAGEINSERTAMDPROC __glewDebugMessageInsertAMD;
GLEW_FUN_EXPORT PFNGLGETDEBUGMESSAGELOGAMDPROC __glewGetDebugMessageLogAMD;

GLEW_FUN_EXPORT PFNGLBLENDEQUATIONINDEXEDAMDPROC __glewBlendEquationIndexedAMD;
GLEW_FUN_EXPORT PFNGLBLENDEQUATIONSEPARATEINDEXEDAMDPROC __glewBlendEquationSeparateIndexedAMD;
GLEW_FUN_EXPORT PFNGLBLENDFUNCINDEXEDAMDPROC __glewBlendFuncIndexedAMD;
GLEW_FUN_EXPORT PFNGLBLENDFUNCSEPARATEINDEXEDAMDPROC __glewBlendFuncSeparateIndexedAMD;

GLEW_FUN_EXPORT PFNGLMULTIDRAWARRAYSINDIRECTAMDPROC __glewMultiDrawArraysIndirectAMD;
GLEW_FUN_EXPORT PFNGLMULTIDRAWELEMENTSINDIRECTAMDPROC __glewMultiDrawElementsIndirectAMD;

GLEW_FUN_EXPORT PFNGLDELETENAMESAMDPROC __glewDeleteNamesAMD;
GLEW_FUN_EXPORT PFNGLGENNAMESAMDPROC __glewGenNamesAMD;
GLEW_FUN_EXPORT PFNGLISNAMEAMDPROC __glewIsNameAMD;

GLEW_FUN_EXPORT PFNGLBEGINPERFMONITORAMDPROC __glewBeginPerfMonitorAMD;
GLEW_FUN_EXPORT PFNGLDELETEPERFMONITORSAMDPROC __glewDeletePerfMonitorsAMD;
GLEW_FUN_EXPORT PFNGLENDPERFMONITORAMDPROC __glewEndPerfMonitorAMD;
GLEW_FUN_EXPORT PFNGLGENPERFMONITORSAMDPROC __glewGenPerfMonitorsAMD;
GLEW_FUN_EXPORT PFNGLGETPERFMONITORCOUNTERDATAAMDPROC __glewGetPerfMonitorCounterDataAMD;
GLEW_FUN_EXPORT PFNGLGETPERFMONITORCOUNTERINFOAMDPROC __glewGetPerfMonitorCounterInfoAMD;
GLEW_FUN_EXPORT PFNGLGETPERFMONITORCOUNTERSTRINGAMDPROC __glewGetPerfMonitorCounterStringAMD;
GLEW_FUN_EXPORT PFNGLGETPERFMONITORCOUNTERSAMDPROC __glewGetPerfMonitorCountersAMD;
GLEW_FUN_EXPORT PFNGLGETPERFMONITORGROUPSTRINGAMDPROC __glewGetPerfMonitorGroupStringAMD;
GLEW_FUN_EXPORT PFNGLGETPERFMONITORGROUPSAMDPROC __glewGetPerfMonitorGroupsAMD;
GLEW_FUN_EXPORT PFNGLSELECTPERFMONITORCOUNTERSAMDPROC __glewSelectPerfMonitorCountersAMD;

GLEW_FUN_EXPORT PFNGLSETMULTISAMPLEFVAMDPROC __glewSetMultisamplefvAMD;

GLEW_FUN_EXPORT PFNGLTESSELLATIONFACTORAMDPROC __glewTessellationFactorAMD;
GLEW_FUN_EXPORT PFNGLTESSELLATIONMODEAMDPROC __glewTessellationModeAMD;

GLEW_FUN_EXPORT PFNGLDRAWELEMENTARRAYAPPLEPROC __glewDrawElementArrayAPPLE;
GLEW_FUN_EXPORT PFNGLDRAWRANGEELEMENTARRAYAPPLEPROC __glewDrawRangeElementArrayAPPLE;
GLEW_FUN_EXPORT PFNGLELEMENTPOINTERAPPLEPROC __glewElementPointerAPPLE;
GLEW_FUN_EXPORT PFNGLMULTIDRAWELEMENTARRAYAPPLEPROC __glewMultiDrawElementArrayAPPLE;
GLEW_FUN_EXPORT PFNGLMULTIDRAWRANGEELEMENTARRAYAPPLEPROC __glewMultiDrawRangeElementArrayAPPLE;

GLEW_FUN_EXPORT PFNGLDELETEFENCESAPPLEPROC __glewDeleteFencesAPPLE;
GLEW_FUN_EXPORT PFNGLFINISHFENCEAPPLEPROC __glewFinishFenceAPPLE;
GLEW_FUN_EXPORT PFNGLFINISHOBJECTAPPLEPROC __glewFinishObjectAPPLE;
GLEW_FUN_EXPORT PFNGLGENFENCESAPPLEPROC __glewGenFencesAPPLE;
GLEW_FUN_EXPORT PFNGLISFENCEAPPLEPROC __glewIsFenceAPPLE;
GLEW_FUN_EXPORT PFNGLSETFENCEAPPLEPROC __glewSetFenceAPPLE;
GLEW_FUN_EXPORT PFNGLTESTFENCEAPPLEPROC __glewTestFenceAPPLE;
GLEW_FUN_EXPORT PFNGLTESTOBJECTAPPLEPROC __glewTestObjectAPPLE;

GLEW_FUN_EXPORT PFNGLBUFFERPARAMETERIAPPLEPROC __glewBufferParameteriAPPLE;
GLEW_FUN_EXPORT PFNGLFLUSHMAPPEDBUFFERRANGEAPPLEPROC __glewFlushMappedBufferRangeAPPLE;

GLEW_FUN_EXPORT PFNGLGETOBJECTPARAMETERIVAPPLEPROC __glewGetObjectParameterivAPPLE;
GLEW_FUN_EXPORT PFNGLOBJECTPURGEABLEAPPLEPROC __glewObjectPurgeableAPPLE;
GLEW_FUN_EXPORT PFNGLOBJECTUNPURGEABLEAPPLEPROC __glewObjectUnpurgeableAPPLE;

GLEW_FUN_EXPORT PFNGLGETTEXPARAMETERPOINTERVAPPLEPROC __glewGetTexParameterPointervAPPLE;
GLEW_FUN_EXPORT PFNGLTEXTURERANGEAPPLEPROC __glewTextureRangeAPPLE;

GLEW_FUN_EXPORT PFNGLBINDVERTEXARRAYAPPLEPROC __glewBindVertexArrayAPPLE;
GLEW_FUN_EXPORT PFNGLDELETEVERTEXARRAYSAPPLEPROC __glewDeleteVertexArraysAPPLE;
GLEW_FUN_EXPORT PFNGLGENVERTEXARRAYSAPPLEPROC __glewGenVertexArraysAPPLE;
GLEW_FUN_EXPORT PFNGLISVERTEXARRAYAPPLEPROC __glewIsVertexArrayAPPLE;

GLEW_FUN_EXPORT PFNGLFLUSHVERTEXARRAYRANGEAPPLEPROC __glewFlushVertexArrayRangeAPPLE;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYPARAMETERIAPPLEPROC __glewVertexArrayParameteriAPPLE;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYRANGEAPPLEPROC __glewVertexArrayRangeAPPLE;

GLEW_FUN_EXPORT PFNGLDISABLEVERTEXATTRIBAPPLEPROC __glewDisableVertexAttribAPPLE;
GLEW_FUN_EXPORT PFNGLENABLEVERTEXATTRIBAPPLEPROC __glewEnableVertexAttribAPPLE;
GLEW_FUN_EXPORT PFNGLISVERTEXATTRIBENABLEDAPPLEPROC __glewIsVertexAttribEnabledAPPLE;
GLEW_FUN_EXPORT PFNGLMAPVERTEXATTRIB1DAPPLEPROC __glewMapVertexAttrib1dAPPLE;
GLEW_FUN_EXPORT PFNGLMAPVERTEXATTRIB1FAPPLEPROC __glewMapVertexAttrib1fAPPLE;
GLEW_FUN_EXPORT PFNGLMAPVERTEXATTRIB2DAPPLEPROC __glewMapVertexAttrib2dAPPLE;
GLEW_FUN_EXPORT PFNGLMAPVERTEXATTRIB2FAPPLEPROC __glewMapVertexAttrib2fAPPLE;

GLEW_FUN_EXPORT PFNGLCLEARDEPTHFPROC __glewClearDepthf;
GLEW_FUN_EXPORT PFNGLDEPTHRANGEFPROC __glewDepthRangef;
GLEW_FUN_EXPORT PFNGLGETSHADERPRECISIONFORMATPROC __glewGetShaderPrecisionFormat;
GLEW_FUN_EXPORT PFNGLRELEASESHADERCOMPILERPROC __glewReleaseShaderCompiler;
GLEW_FUN_EXPORT PFNGLSHADERBINARYPROC __glewShaderBinary;

GLEW_FUN_EXPORT PFNGLDRAWARRAYSINSTANCEDBASEINSTANCEPROC __glewDrawArraysInstancedBaseInstance;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINSTANCEDBASEINSTANCEPROC __glewDrawElementsInstancedBaseInstance;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINSTANCEDBASEVERTEXBASEINSTANCEPROC __glewDrawElementsInstancedBaseVertexBaseInstance;

GLEW_FUN_EXPORT PFNGLBINDFRAGDATALOCATIONINDEXEDPROC __glewBindFragDataLocationIndexed;
GLEW_FUN_EXPORT PFNGLGETFRAGDATAINDEXPROC __glewGetFragDataIndex;

GLEW_FUN_EXPORT PFNGLCREATESYNCFROMCLEVENTARBPROC __glewCreateSyncFromCLeventARB;

GLEW_FUN_EXPORT PFNGLCLAMPCOLORARBPROC __glewClampColorARB;

GLEW_FUN_EXPORT PFNGLCOPYBUFFERSUBDATAPROC __glewCopyBufferSubData;

GLEW_FUN_EXPORT PFNGLDEBUGMESSAGECALLBACKARBPROC __glewDebugMessageCallbackARB;
GLEW_FUN_EXPORT PFNGLDEBUGMESSAGECONTROLARBPROC __glewDebugMessageControlARB;
GLEW_FUN_EXPORT PFNGLDEBUGMESSAGEINSERTARBPROC __glewDebugMessageInsertARB;
GLEW_FUN_EXPORT PFNGLGETDEBUGMESSAGELOGARBPROC __glewGetDebugMessageLogARB;

GLEW_FUN_EXPORT PFNGLDRAWBUFFERSARBPROC __glewDrawBuffersARB;

GLEW_FUN_EXPORT PFNGLBLENDEQUATIONSEPARATEIARBPROC __glewBlendEquationSeparateiARB;
GLEW_FUN_EXPORT PFNGLBLENDEQUATIONIARBPROC __glewBlendEquationiARB;
GLEW_FUN_EXPORT PFNGLBLENDFUNCSEPARATEIARBPROC __glewBlendFuncSeparateiARB;
GLEW_FUN_EXPORT PFNGLBLENDFUNCIARBPROC __glewBlendFunciARB;

GLEW_FUN_EXPORT PFNGLDRAWELEMENTSBASEVERTEXPROC __glewDrawElementsBaseVertex;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINSTANCEDBASEVERTEXPROC __glewDrawElementsInstancedBaseVertex;
GLEW_FUN_EXPORT PFNGLDRAWRANGEELEMENTSBASEVERTEXPROC __glewDrawRangeElementsBaseVertex;
GLEW_FUN_EXPORT PFNGLMULTIDRAWELEMENTSBASEVERTEXPROC __glewMultiDrawElementsBaseVertex;

GLEW_FUN_EXPORT PFNGLDRAWARRAYSINDIRECTPROC __glewDrawArraysIndirect;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINDIRECTPROC __glewDrawElementsIndirect;

GLEW_FUN_EXPORT PFNGLBINDFRAMEBUFFERPROC __glewBindFramebuffer;
GLEW_FUN_EXPORT PFNGLBINDRENDERBUFFERPROC __glewBindRenderbuffer;
GLEW_FUN_EXPORT PFNGLBLITFRAMEBUFFERPROC __glewBlitFramebuffer;
GLEW_FUN_EXPORT PFNGLCHECKFRAMEBUFFERSTATUSPROC __glewCheckFramebufferStatus;
GLEW_FUN_EXPORT PFNGLDELETEFRAMEBUFFERSPROC __glewDeleteFramebuffers;
GLEW_FUN_EXPORT PFNGLDELETERENDERBUFFERSPROC __glewDeleteRenderbuffers;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERRENDERBUFFERPROC __glewFramebufferRenderbuffer;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURE1DPROC __glewFramebufferTexture1D;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURE2DPROC __glewFramebufferTexture2D;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURE3DPROC __glewFramebufferTexture3D;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURELAYERPROC __glewFramebufferTextureLayer;
GLEW_FUN_EXPORT PFNGLGENFRAMEBUFFERSPROC __glewGenFramebuffers;
GLEW_FUN_EXPORT PFNGLGENRENDERBUFFERSPROC __glewGenRenderbuffers;
GLEW_FUN_EXPORT PFNGLGENERATEMIPMAPPROC __glewGenerateMipmap;
GLEW_FUN_EXPORT PFNGLGETFRAMEBUFFERATTACHMENTPARAMETERIVPROC __glewGetFramebufferAttachmentParameteriv;
GLEW_FUN_EXPORT PFNGLGETRENDERBUFFERPARAMETERIVPROC __glewGetRenderbufferParameteriv;
GLEW_FUN_EXPORT PFNGLISFRAMEBUFFERPROC __glewIsFramebuffer;
GLEW_FUN_EXPORT PFNGLISRENDERBUFFERPROC __glewIsRenderbuffer;
GLEW_FUN_EXPORT PFNGLRENDERBUFFERSTORAGEPROC __glewRenderbufferStorage;
GLEW_FUN_EXPORT PFNGLRENDERBUFFERSTORAGEMULTISAMPLEPROC __glewRenderbufferStorageMultisample;

GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTUREARBPROC __glewFramebufferTextureARB;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTUREFACEARBPROC __glewFramebufferTextureFaceARB;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURELAYERARBPROC __glewFramebufferTextureLayerARB;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETERIARBPROC __glewProgramParameteriARB;

GLEW_FUN_EXPORT PFNGLGETPROGRAMBINARYPROC __glewGetProgramBinary;
GLEW_FUN_EXPORT PFNGLPROGRAMBINARYPROC __glewProgramBinary;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETERIPROC __glewProgramParameteri;

GLEW_FUN_EXPORT PFNGLGETUNIFORMDVPROC __glewGetUniformdv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1DEXTPROC __glewProgramUniform1dEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1DVEXTPROC __glewProgramUniform1dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2DEXTPROC __glewProgramUniform2dEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2DVEXTPROC __glewProgramUniform2dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3DEXTPROC __glewProgramUniform3dEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3DVEXTPROC __glewProgramUniform3dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4DEXTPROC __glewProgramUniform4dEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4DVEXTPROC __glewProgramUniform4dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2DVEXTPROC __glewProgramUniformMatrix2dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X3DVEXTPROC __glewProgramUniformMatrix2x3dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X4DVEXTPROC __glewProgramUniformMatrix2x4dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3DVEXTPROC __glewProgramUniformMatrix3dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X2DVEXTPROC __glewProgramUniformMatrix3x2dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X4DVEXTPROC __glewProgramUniformMatrix3x4dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4DVEXTPROC __glewProgramUniformMatrix4dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X2DVEXTPROC __glewProgramUniformMatrix4x2dvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X3DVEXTPROC __glewProgramUniformMatrix4x3dvEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM1DPROC __glewUniform1d;
GLEW_FUN_EXPORT PFNGLUNIFORM1DVPROC __glewUniform1dv;
GLEW_FUN_EXPORT PFNGLUNIFORM2DPROC __glewUniform2d;
GLEW_FUN_EXPORT PFNGLUNIFORM2DVPROC __glewUniform2dv;
GLEW_FUN_EXPORT PFNGLUNIFORM3DPROC __glewUniform3d;
GLEW_FUN_EXPORT PFNGLUNIFORM3DVPROC __glewUniform3dv;
GLEW_FUN_EXPORT PFNGLUNIFORM4DPROC __glewUniform4d;
GLEW_FUN_EXPORT PFNGLUNIFORM4DVPROC __glewUniform4dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2DVPROC __glewUniformMatrix2dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2X3DVPROC __glewUniformMatrix2x3dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2X4DVPROC __glewUniformMatrix2x4dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3DVPROC __glewUniformMatrix3dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3X2DVPROC __glewUniformMatrix3x2dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3X4DVPROC __glewUniformMatrix3x4dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4DVPROC __glewUniformMatrix4dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4X2DVPROC __glewUniformMatrix4x2dv;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4X3DVPROC __glewUniformMatrix4x3dv;

GLEW_FUN_EXPORT PFNGLCOLORSUBTABLEPROC __glewColorSubTable;
GLEW_FUN_EXPORT PFNGLCOLORTABLEPROC __glewColorTable;
GLEW_FUN_EXPORT PFNGLCOLORTABLEPARAMETERFVPROC __glewColorTableParameterfv;
GLEW_FUN_EXPORT PFNGLCOLORTABLEPARAMETERIVPROC __glewColorTableParameteriv;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONFILTER1DPROC __glewConvolutionFilter1D;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONFILTER2DPROC __glewConvolutionFilter2D;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERFPROC __glewConvolutionParameterf;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERFVPROC __glewConvolutionParameterfv;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERIPROC __glewConvolutionParameteri;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERIVPROC __glewConvolutionParameteriv;
GLEW_FUN_EXPORT PFNGLCOPYCOLORSUBTABLEPROC __glewCopyColorSubTable;
GLEW_FUN_EXPORT PFNGLCOPYCOLORTABLEPROC __glewCopyColorTable;
GLEW_FUN_EXPORT PFNGLCOPYCONVOLUTIONFILTER1DPROC __glewCopyConvolutionFilter1D;
GLEW_FUN_EXPORT PFNGLCOPYCONVOLUTIONFILTER2DPROC __glewCopyConvolutionFilter2D;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPROC __glewGetColorTable;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPARAMETERFVPROC __glewGetColorTableParameterfv;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPARAMETERIVPROC __glewGetColorTableParameteriv;
GLEW_FUN_EXPORT PFNGLGETCONVOLUTIONFILTERPROC __glewGetConvolutionFilter;
GLEW_FUN_EXPORT PFNGLGETCONVOLUTIONPARAMETERFVPROC __glewGetConvolutionParameterfv;
GLEW_FUN_EXPORT PFNGLGETCONVOLUTIONPARAMETERIVPROC __glewGetConvolutionParameteriv;
GLEW_FUN_EXPORT PFNGLGETHISTOGRAMPROC __glewGetHistogram;
GLEW_FUN_EXPORT PFNGLGETHISTOGRAMPARAMETERFVPROC __glewGetHistogramParameterfv;
GLEW_FUN_EXPORT PFNGLGETHISTOGRAMPARAMETERIVPROC __glewGetHistogramParameteriv;
GLEW_FUN_EXPORT PFNGLGETMINMAXPROC __glewGetMinmax;
GLEW_FUN_EXPORT PFNGLGETMINMAXPARAMETERFVPROC __glewGetMinmaxParameterfv;
GLEW_FUN_EXPORT PFNGLGETMINMAXPARAMETERIVPROC __glewGetMinmaxParameteriv;
GLEW_FUN_EXPORT PFNGLGETSEPARABLEFILTERPROC __glewGetSeparableFilter;
GLEW_FUN_EXPORT PFNGLHISTOGRAMPROC __glewHistogram;
GLEW_FUN_EXPORT PFNGLMINMAXPROC __glewMinmax;
GLEW_FUN_EXPORT PFNGLRESETHISTOGRAMPROC __glewResetHistogram;
GLEW_FUN_EXPORT PFNGLRESETMINMAXPROC __glewResetMinmax;
GLEW_FUN_EXPORT PFNGLSEPARABLEFILTER2DPROC __glewSeparableFilter2D;

GLEW_FUN_EXPORT PFNGLDRAWARRAYSINSTANCEDARBPROC __glewDrawArraysInstancedARB;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINSTANCEDARBPROC __glewDrawElementsInstancedARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBDIVISORARBPROC __glewVertexAttribDivisorARB;

GLEW_FUN_EXPORT PFNGLGETINTERNALFORMATIVPROC __glewGetInternalformativ;

GLEW_FUN_EXPORT PFNGLFLUSHMAPPEDBUFFERRANGEPROC __glewFlushMappedBufferRange;
GLEW_FUN_EXPORT PFNGLMAPBUFFERRANGEPROC __glewMapBufferRange;

GLEW_FUN_EXPORT PFNGLCURRENTPALETTEMATRIXARBPROC __glewCurrentPaletteMatrixARB;
GLEW_FUN_EXPORT PFNGLMATRIXINDEXPOINTERARBPROC __glewMatrixIndexPointerARB;
GLEW_FUN_EXPORT PFNGLMATRIXINDEXUBVARBPROC __glewMatrixIndexubvARB;
GLEW_FUN_EXPORT PFNGLMATRIXINDEXUIVARBPROC __glewMatrixIndexuivARB;
GLEW_FUN_EXPORT PFNGLMATRIXINDEXUSVARBPROC __glewMatrixIndexusvARB;

GLEW_FUN_EXPORT PFNGLSAMPLECOVERAGEARBPROC __glewSampleCoverageARB;

GLEW_FUN_EXPORT PFNGLACTIVETEXTUREARBPROC __glewActiveTextureARB;
GLEW_FUN_EXPORT PFNGLCLIENTACTIVETEXTUREARBPROC __glewClientActiveTextureARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1DARBPROC __glewMultiTexCoord1dARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1DVARBPROC __glewMultiTexCoord1dvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1FARBPROC __glewMultiTexCoord1fARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1FVARBPROC __glewMultiTexCoord1fvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1IARBPROC __glewMultiTexCoord1iARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1IVARBPROC __glewMultiTexCoord1ivARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1SARBPROC __glewMultiTexCoord1sARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1SVARBPROC __glewMultiTexCoord1svARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2DARBPROC __glewMultiTexCoord2dARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2DVARBPROC __glewMultiTexCoord2dvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2FARBPROC __glewMultiTexCoord2fARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2FVARBPROC __glewMultiTexCoord2fvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2IARBPROC __glewMultiTexCoord2iARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2IVARBPROC __glewMultiTexCoord2ivARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2SARBPROC __glewMultiTexCoord2sARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2SVARBPROC __glewMultiTexCoord2svARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3DARBPROC __glewMultiTexCoord3dARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3DVARBPROC __glewMultiTexCoord3dvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3FARBPROC __glewMultiTexCoord3fARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3FVARBPROC __glewMultiTexCoord3fvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3IARBPROC __glewMultiTexCoord3iARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3IVARBPROC __glewMultiTexCoord3ivARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3SARBPROC __glewMultiTexCoord3sARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3SVARBPROC __glewMultiTexCoord3svARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4DARBPROC __glewMultiTexCoord4dARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4DVARBPROC __glewMultiTexCoord4dvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4FARBPROC __glewMultiTexCoord4fARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4FVARBPROC __glewMultiTexCoord4fvARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4IARBPROC __glewMultiTexCoord4iARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4IVARBPROC __glewMultiTexCoord4ivARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4SARBPROC __glewMultiTexCoord4sARB;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4SVARBPROC __glewMultiTexCoord4svARB;

GLEW_FUN_EXPORT PFNGLBEGINQUERYARBPROC __glewBeginQueryARB;
GLEW_FUN_EXPORT PFNGLDELETEQUERIESARBPROC __glewDeleteQueriesARB;
GLEW_FUN_EXPORT PFNGLENDQUERYARBPROC __glewEndQueryARB;
GLEW_FUN_EXPORT PFNGLGENQUERIESARBPROC __glewGenQueriesARB;
GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTIVARBPROC __glewGetQueryObjectivARB;
GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTUIVARBPROC __glewGetQueryObjectuivARB;
GLEW_FUN_EXPORT PFNGLGETQUERYIVARBPROC __glewGetQueryivARB;
GLEW_FUN_EXPORT PFNGLISQUERYARBPROC __glewIsQueryARB;

GLEW_FUN_EXPORT PFNGLPOINTPARAMETERFARBPROC __glewPointParameterfARB;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERFVARBPROC __glewPointParameterfvARB;

GLEW_FUN_EXPORT PFNGLPROVOKINGVERTEXPROC __glewProvokingVertex;

GLEW_FUN_EXPORT PFNGLGETGRAPHICSRESETSTATUSARBPROC __glewGetGraphicsResetStatusARB;
GLEW_FUN_EXPORT PFNGLGETNCOLORTABLEARBPROC __glewGetnColorTableARB;
GLEW_FUN_EXPORT PFNGLGETNCOMPRESSEDTEXIMAGEARBPROC __glewGetnCompressedTexImageARB;
GLEW_FUN_EXPORT PFNGLGETNCONVOLUTIONFILTERARBPROC __glewGetnConvolutionFilterARB;
GLEW_FUN_EXPORT PFNGLGETNHISTOGRAMARBPROC __glewGetnHistogramARB;
GLEW_FUN_EXPORT PFNGLGETNMAPDVARBPROC __glewGetnMapdvARB;
GLEW_FUN_EXPORT PFNGLGETNMAPFVARBPROC __glewGetnMapfvARB;
GLEW_FUN_EXPORT PFNGLGETNMAPIVARBPROC __glewGetnMapivARB;
GLEW_FUN_EXPORT PFNGLGETNMINMAXARBPROC __glewGetnMinmaxARB;
GLEW_FUN_EXPORT PFNGLGETNPIXELMAPFVARBPROC __glewGetnPixelMapfvARB;
GLEW_FUN_EXPORT PFNGLGETNPIXELMAPUIVARBPROC __glewGetnPixelMapuivARB;
GLEW_FUN_EXPORT PFNGLGETNPIXELMAPUSVARBPROC __glewGetnPixelMapusvARB;
GLEW_FUN_EXPORT PFNGLGETNPOLYGONSTIPPLEARBPROC __glewGetnPolygonStippleARB;
GLEW_FUN_EXPORT PFNGLGETNSEPARABLEFILTERARBPROC __glewGetnSeparableFilterARB;
GLEW_FUN_EXPORT PFNGLGETNTEXIMAGEARBPROC __glewGetnTexImageARB;
GLEW_FUN_EXPORT PFNGLGETNUNIFORMDVARBPROC __glewGetnUniformdvARB;
GLEW_FUN_EXPORT PFNGLGETNUNIFORMFVARBPROC __glewGetnUniformfvARB;
GLEW_FUN_EXPORT PFNGLGETNUNIFORMIVARBPROC __glewGetnUniformivARB;
GLEW_FUN_EXPORT PFNGLGETNUNIFORMUIVARBPROC __glewGetnUniformuivARB;
GLEW_FUN_EXPORT PFNGLREADNPIXELSARBPROC __glewReadnPixelsARB;

GLEW_FUN_EXPORT PFNGLMINSAMPLESHADINGARBPROC __glewMinSampleShadingARB;

GLEW_FUN_EXPORT PFNGLBINDSAMPLERPROC __glewBindSampler;
GLEW_FUN_EXPORT PFNGLDELETESAMPLERSPROC __glewDeleteSamplers;
GLEW_FUN_EXPORT PFNGLGENSAMPLERSPROC __glewGenSamplers;
GLEW_FUN_EXPORT PFNGLGETSAMPLERPARAMETERIIVPROC __glewGetSamplerParameterIiv;
GLEW_FUN_EXPORT PFNGLGETSAMPLERPARAMETERIUIVPROC __glewGetSamplerParameterIuiv;
GLEW_FUN_EXPORT PFNGLGETSAMPLERPARAMETERFVPROC __glewGetSamplerParameterfv;
GLEW_FUN_EXPORT PFNGLGETSAMPLERPARAMETERIVPROC __glewGetSamplerParameteriv;
GLEW_FUN_EXPORT PFNGLISSAMPLERPROC __glewIsSampler;
GLEW_FUN_EXPORT PFNGLSAMPLERPARAMETERIIVPROC __glewSamplerParameterIiv;
GLEW_FUN_EXPORT PFNGLSAMPLERPARAMETERIUIVPROC __glewSamplerParameterIuiv;
GLEW_FUN_EXPORT PFNGLSAMPLERPARAMETERFPROC __glewSamplerParameterf;
GLEW_FUN_EXPORT PFNGLSAMPLERPARAMETERFVPROC __glewSamplerParameterfv;
GLEW_FUN_EXPORT PFNGLSAMPLERPARAMETERIPROC __glewSamplerParameteri;
GLEW_FUN_EXPORT PFNGLSAMPLERPARAMETERIVPROC __glewSamplerParameteriv;

GLEW_FUN_EXPORT PFNGLACTIVESHADERPROGRAMPROC __glewActiveShaderProgram;
GLEW_FUN_EXPORT PFNGLBINDPROGRAMPIPELINEPROC __glewBindProgramPipeline;
GLEW_FUN_EXPORT PFNGLCREATESHADERPROGRAMVPROC __glewCreateShaderProgramv;
GLEW_FUN_EXPORT PFNGLDELETEPROGRAMPIPELINESPROC __glewDeleteProgramPipelines;
GLEW_FUN_EXPORT PFNGLGENPROGRAMPIPELINESPROC __glewGenProgramPipelines;
GLEW_FUN_EXPORT PFNGLGETPROGRAMPIPELINEINFOLOGPROC __glewGetProgramPipelineInfoLog;
GLEW_FUN_EXPORT PFNGLGETPROGRAMPIPELINEIVPROC __glewGetProgramPipelineiv;
GLEW_FUN_EXPORT PFNGLISPROGRAMPIPELINEPROC __glewIsProgramPipeline;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1DPROC __glewProgramUniform1d;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1DVPROC __glewProgramUniform1dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1FPROC __glewProgramUniform1f;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1FVPROC __glewProgramUniform1fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1IPROC __glewProgramUniform1i;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1IVPROC __glewProgramUniform1iv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1UIPROC __glewProgramUniform1ui;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1UIVPROC __glewProgramUniform1uiv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2DPROC __glewProgramUniform2d;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2DVPROC __glewProgramUniform2dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2FPROC __glewProgramUniform2f;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2FVPROC __glewProgramUniform2fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2IPROC __glewProgramUniform2i;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2IVPROC __glewProgramUniform2iv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2UIPROC __glewProgramUniform2ui;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2UIVPROC __glewProgramUniform2uiv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3DPROC __glewProgramUniform3d;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3DVPROC __glewProgramUniform3dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3FPROC __glewProgramUniform3f;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3FVPROC __glewProgramUniform3fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3IPROC __glewProgramUniform3i;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3IVPROC __glewProgramUniform3iv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3UIPROC __glewProgramUniform3ui;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3UIVPROC __glewProgramUniform3uiv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4DPROC __glewProgramUniform4d;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4DVPROC __glewProgramUniform4dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4FPROC __glewProgramUniform4f;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4FVPROC __glewProgramUniform4fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4IPROC __glewProgramUniform4i;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4IVPROC __glewProgramUniform4iv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4UIPROC __glewProgramUniform4ui;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4UIVPROC __glewProgramUniform4uiv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2DVPROC __glewProgramUniformMatrix2dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2FVPROC __glewProgramUniformMatrix2fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X3DVPROC __glewProgramUniformMatrix2x3dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X3FVPROC __glewProgramUniformMatrix2x3fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X4DVPROC __glewProgramUniformMatrix2x4dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X4FVPROC __glewProgramUniformMatrix2x4fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3DVPROC __glewProgramUniformMatrix3dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3FVPROC __glewProgramUniformMatrix3fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X2DVPROC __glewProgramUniformMatrix3x2dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X2FVPROC __glewProgramUniformMatrix3x2fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X4DVPROC __glewProgramUniformMatrix3x4dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X4FVPROC __glewProgramUniformMatrix3x4fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4DVPROC __glewProgramUniformMatrix4dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4FVPROC __glewProgramUniformMatrix4fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X2DVPROC __glewProgramUniformMatrix4x2dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X2FVPROC __glewProgramUniformMatrix4x2fv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X3DVPROC __glewProgramUniformMatrix4x3dv;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X3FVPROC __glewProgramUniformMatrix4x3fv;
GLEW_FUN_EXPORT PFNGLUSEPROGRAMSTAGESPROC __glewUseProgramStages;
GLEW_FUN_EXPORT PFNGLVALIDATEPROGRAMPIPELINEPROC __glewValidateProgramPipeline;

GLEW_FUN_EXPORT PFNGLGETACTIVEATOMICCOUNTERBUFFERIVPROC __glewGetActiveAtomicCounterBufferiv;

GLEW_FUN_EXPORT PFNGLBINDIMAGETEXTUREPROC __glewBindImageTexture;
GLEW_FUN_EXPORT PFNGLMEMORYBARRIERPROC __glewMemoryBarrier;

GLEW_FUN_EXPORT PFNGLATTACHOBJECTARBPROC __glewAttachObjectARB;
GLEW_FUN_EXPORT PFNGLCOMPILESHADERARBPROC __glewCompileShaderARB;
GLEW_FUN_EXPORT PFNGLCREATEPROGRAMOBJECTARBPROC __glewCreateProgramObjectARB;
GLEW_FUN_EXPORT PFNGLCREATESHADEROBJECTARBPROC __glewCreateShaderObjectARB;
GLEW_FUN_EXPORT PFNGLDELETEOBJECTARBPROC __glewDeleteObjectARB;
GLEW_FUN_EXPORT PFNGLDETACHOBJECTARBPROC __glewDetachObjectARB;
GLEW_FUN_EXPORT PFNGLGETACTIVEUNIFORMARBPROC __glewGetActiveUniformARB;
GLEW_FUN_EXPORT PFNGLGETATTACHEDOBJECTSARBPROC __glewGetAttachedObjectsARB;
GLEW_FUN_EXPORT PFNGLGETHANDLEARBPROC __glewGetHandleARB;
GLEW_FUN_EXPORT PFNGLGETINFOLOGARBPROC __glewGetInfoLogARB;
GLEW_FUN_EXPORT PFNGLGETOBJECTPARAMETERFVARBPROC __glewGetObjectParameterfvARB;
GLEW_FUN_EXPORT PFNGLGETOBJECTPARAMETERIVARBPROC __glewGetObjectParameterivARB;
GLEW_FUN_EXPORT PFNGLGETSHADERSOURCEARBPROC __glewGetShaderSourceARB;
GLEW_FUN_EXPORT PFNGLGETUNIFORMLOCATIONARBPROC __glewGetUniformLocationARB;
GLEW_FUN_EXPORT PFNGLGETUNIFORMFVARBPROC __glewGetUniformfvARB;
GLEW_FUN_EXPORT PFNGLGETUNIFORMIVARBPROC __glewGetUniformivARB;
GLEW_FUN_EXPORT PFNGLLINKPROGRAMARBPROC __glewLinkProgramARB;
GLEW_FUN_EXPORT PFNGLSHADERSOURCEARBPROC __glewShaderSourceARB;
GLEW_FUN_EXPORT PFNGLUNIFORM1FARBPROC __glewUniform1fARB;
GLEW_FUN_EXPORT PFNGLUNIFORM1FVARBPROC __glewUniform1fvARB;
GLEW_FUN_EXPORT PFNGLUNIFORM1IARBPROC __glewUniform1iARB;
GLEW_FUN_EXPORT PFNGLUNIFORM1IVARBPROC __glewUniform1ivARB;
GLEW_FUN_EXPORT PFNGLUNIFORM2FARBPROC __glewUniform2fARB;
GLEW_FUN_EXPORT PFNGLUNIFORM2FVARBPROC __glewUniform2fvARB;
GLEW_FUN_EXPORT PFNGLUNIFORM2IARBPROC __glewUniform2iARB;
GLEW_FUN_EXPORT PFNGLUNIFORM2IVARBPROC __glewUniform2ivARB;
GLEW_FUN_EXPORT PFNGLUNIFORM3FARBPROC __glewUniform3fARB;
GLEW_FUN_EXPORT PFNGLUNIFORM3FVARBPROC __glewUniform3fvARB;
GLEW_FUN_EXPORT PFNGLUNIFORM3IARBPROC __glewUniform3iARB;
GLEW_FUN_EXPORT PFNGLUNIFORM3IVARBPROC __glewUniform3ivARB;
GLEW_FUN_EXPORT PFNGLUNIFORM4FARBPROC __glewUniform4fARB;
GLEW_FUN_EXPORT PFNGLUNIFORM4FVARBPROC __glewUniform4fvARB;
GLEW_FUN_EXPORT PFNGLUNIFORM4IARBPROC __glewUniform4iARB;
GLEW_FUN_EXPORT PFNGLUNIFORM4IVARBPROC __glewUniform4ivARB;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX2FVARBPROC __glewUniformMatrix2fvARB;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX3FVARBPROC __glewUniformMatrix3fvARB;
GLEW_FUN_EXPORT PFNGLUNIFORMMATRIX4FVARBPROC __glewUniformMatrix4fvARB;
GLEW_FUN_EXPORT PFNGLUSEPROGRAMOBJECTARBPROC __glewUseProgramObjectARB;
GLEW_FUN_EXPORT PFNGLVALIDATEPROGRAMARBPROC __glewValidateProgramARB;

GLEW_FUN_EXPORT PFNGLGETACTIVESUBROUTINENAMEPROC __glewGetActiveSubroutineName;
GLEW_FUN_EXPORT PFNGLGETACTIVESUBROUTINEUNIFORMNAMEPROC __glewGetActiveSubroutineUniformName;
GLEW_FUN_EXPORT PFNGLGETACTIVESUBROUTINEUNIFORMIVPROC __glewGetActiveSubroutineUniformiv;
GLEW_FUN_EXPORT PFNGLGETPROGRAMSTAGEIVPROC __glewGetProgramStageiv;
GLEW_FUN_EXPORT PFNGLGETSUBROUTINEINDEXPROC __glewGetSubroutineIndex;
GLEW_FUN_EXPORT PFNGLGETSUBROUTINEUNIFORMLOCATIONPROC __glewGetSubroutineUniformLocation;
GLEW_FUN_EXPORT PFNGLGETUNIFORMSUBROUTINEUIVPROC __glewGetUniformSubroutineuiv;
GLEW_FUN_EXPORT PFNGLUNIFORMSUBROUTINESUIVPROC __glewUniformSubroutinesuiv;

GLEW_FUN_EXPORT PFNGLCOMPILESHADERINCLUDEARBPROC __glewCompileShaderIncludeARB;
GLEW_FUN_EXPORT PFNGLDELETENAMEDSTRINGARBPROC __glewDeleteNamedStringARB;
GLEW_FUN_EXPORT PFNGLGETNAMEDSTRINGARBPROC __glewGetNamedStringARB;
GLEW_FUN_EXPORT PFNGLGETNAMEDSTRINGIVARBPROC __glewGetNamedStringivARB;
GLEW_FUN_EXPORT PFNGLISNAMEDSTRINGARBPROC __glewIsNamedStringARB;
GLEW_FUN_EXPORT PFNGLNAMEDSTRINGARBPROC __glewNamedStringARB;

GLEW_FUN_EXPORT PFNGLCLIENTWAITSYNCPROC __glewClientWaitSync;
GLEW_FUN_EXPORT PFNGLDELETESYNCPROC __glewDeleteSync;
GLEW_FUN_EXPORT PFNGLFENCESYNCPROC __glewFenceSync;
GLEW_FUN_EXPORT PFNGLGETINTEGER64VPROC __glewGetInteger64v;
GLEW_FUN_EXPORT PFNGLGETSYNCIVPROC __glewGetSynciv;
GLEW_FUN_EXPORT PFNGLISSYNCPROC __glewIsSync;
GLEW_FUN_EXPORT PFNGLWAITSYNCPROC __glewWaitSync;

GLEW_FUN_EXPORT PFNGLPATCHPARAMETERFVPROC __glewPatchParameterfv;
GLEW_FUN_EXPORT PFNGLPATCHPARAMETERIPROC __glewPatchParameteri;

GLEW_FUN_EXPORT PFNGLTEXBUFFERARBPROC __glewTexBufferARB;

GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXIMAGE1DARBPROC __glewCompressedTexImage1DARB;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXIMAGE2DARBPROC __glewCompressedTexImage2DARB;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXIMAGE3DARBPROC __glewCompressedTexImage3DARB;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXSUBIMAGE1DARBPROC __glewCompressedTexSubImage1DARB;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXSUBIMAGE2DARBPROC __glewCompressedTexSubImage2DARB;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXSUBIMAGE3DARBPROC __glewCompressedTexSubImage3DARB;
GLEW_FUN_EXPORT PFNGLGETCOMPRESSEDTEXIMAGEARBPROC __glewGetCompressedTexImageARB;

GLEW_FUN_EXPORT PFNGLGETMULTISAMPLEFVPROC __glewGetMultisamplefv;
GLEW_FUN_EXPORT PFNGLSAMPLEMASKIPROC __glewSampleMaski;
GLEW_FUN_EXPORT PFNGLTEXIMAGE2DMULTISAMPLEPROC __glewTexImage2DMultisample;
GLEW_FUN_EXPORT PFNGLTEXIMAGE3DMULTISAMPLEPROC __glewTexImage3DMultisample;

GLEW_FUN_EXPORT PFNGLTEXSTORAGE1DPROC __glewTexStorage1D;
GLEW_FUN_EXPORT PFNGLTEXSTORAGE2DPROC __glewTexStorage2D;
GLEW_FUN_EXPORT PFNGLTEXSTORAGE3DPROC __glewTexStorage3D;
GLEW_FUN_EXPORT PFNGLTEXTURESTORAGE1DEXTPROC __glewTextureStorage1DEXT;
GLEW_FUN_EXPORT PFNGLTEXTURESTORAGE2DEXTPROC __glewTextureStorage2DEXT;
GLEW_FUN_EXPORT PFNGLTEXTURESTORAGE3DEXTPROC __glewTextureStorage3DEXT;

GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTI64VPROC __glewGetQueryObjecti64v;
GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTUI64VPROC __glewGetQueryObjectui64v;
GLEW_FUN_EXPORT PFNGLQUERYCOUNTERPROC __glewQueryCounter;

GLEW_FUN_EXPORT PFNGLBINDTRANSFORMFEEDBACKPROC __glewBindTransformFeedback;
GLEW_FUN_EXPORT PFNGLDELETETRANSFORMFEEDBACKSPROC __glewDeleteTransformFeedbacks;
GLEW_FUN_EXPORT PFNGLDRAWTRANSFORMFEEDBACKPROC __glewDrawTransformFeedback;
GLEW_FUN_EXPORT PFNGLGENTRANSFORMFEEDBACKSPROC __glewGenTransformFeedbacks;
GLEW_FUN_EXPORT PFNGLISTRANSFORMFEEDBACKPROC __glewIsTransformFeedback;
GLEW_FUN_EXPORT PFNGLPAUSETRANSFORMFEEDBACKPROC __glewPauseTransformFeedback;
GLEW_FUN_EXPORT PFNGLRESUMETRANSFORMFEEDBACKPROC __glewResumeTransformFeedback;

GLEW_FUN_EXPORT PFNGLBEGINQUERYINDEXEDPROC __glewBeginQueryIndexed;
GLEW_FUN_EXPORT PFNGLDRAWTRANSFORMFEEDBACKSTREAMPROC __glewDrawTransformFeedbackStream;
GLEW_FUN_EXPORT PFNGLENDQUERYINDEXEDPROC __glewEndQueryIndexed;
GLEW_FUN_EXPORT PFNGLGETQUERYINDEXEDIVPROC __glewGetQueryIndexediv;

GLEW_FUN_EXPORT PFNGLDRAWTRANSFORMFEEDBACKINSTANCEDPROC __glewDrawTransformFeedbackInstanced;
GLEW_FUN_EXPORT PFNGLDRAWTRANSFORMFEEDBACKSTREAMINSTANCEDPROC __glewDrawTransformFeedbackStreamInstanced;

GLEW_FUN_EXPORT PFNGLLOADTRANSPOSEMATRIXDARBPROC __glewLoadTransposeMatrixdARB;
GLEW_FUN_EXPORT PFNGLLOADTRANSPOSEMATRIXFARBPROC __glewLoadTransposeMatrixfARB;
GLEW_FUN_EXPORT PFNGLMULTTRANSPOSEMATRIXDARBPROC __glewMultTransposeMatrixdARB;
GLEW_FUN_EXPORT PFNGLMULTTRANSPOSEMATRIXFARBPROC __glewMultTransposeMatrixfARB;

GLEW_FUN_EXPORT PFNGLBINDBUFFERBASEPROC __glewBindBufferBase;
GLEW_FUN_EXPORT PFNGLBINDBUFFERRANGEPROC __glewBindBufferRange;
GLEW_FUN_EXPORT PFNGLGETACTIVEUNIFORMBLOCKNAMEPROC __glewGetActiveUniformBlockName;
GLEW_FUN_EXPORT PFNGLGETACTIVEUNIFORMBLOCKIVPROC __glewGetActiveUniformBlockiv;
GLEW_FUN_EXPORT PFNGLGETACTIVEUNIFORMNAMEPROC __glewGetActiveUniformName;
GLEW_FUN_EXPORT PFNGLGETACTIVEUNIFORMSIVPROC __glewGetActiveUniformsiv;
GLEW_FUN_EXPORT PFNGLGETINTEGERI_VPROC __glewGetIntegeri_v;
GLEW_FUN_EXPORT PFNGLGETUNIFORMBLOCKINDEXPROC __glewGetUniformBlockIndex;
GLEW_FUN_EXPORT PFNGLGETUNIFORMINDICESPROC __glewGetUniformIndices;
GLEW_FUN_EXPORT PFNGLUNIFORMBLOCKBINDINGPROC __glewUniformBlockBinding;

GLEW_FUN_EXPORT PFNGLBINDVERTEXARRAYPROC __glewBindVertexArray;
GLEW_FUN_EXPORT PFNGLDELETEVERTEXARRAYSPROC __glewDeleteVertexArrays;
GLEW_FUN_EXPORT PFNGLGENVERTEXARRAYSPROC __glewGenVertexArrays;
GLEW_FUN_EXPORT PFNGLISVERTEXARRAYPROC __glewIsVertexArray;

GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBLDVPROC __glewGetVertexAttribLdv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1DPROC __glewVertexAttribL1d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1DVPROC __glewVertexAttribL1dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2DPROC __glewVertexAttribL2d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2DVPROC __glewVertexAttribL2dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3DPROC __glewVertexAttribL3d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3DVPROC __glewVertexAttribL3dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4DPROC __glewVertexAttribL4d;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4DVPROC __glewVertexAttribL4dv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBLPOINTERPROC __glewVertexAttribLPointer;

GLEW_FUN_EXPORT PFNGLVERTEXBLENDARBPROC __glewVertexBlendARB;
GLEW_FUN_EXPORT PFNGLWEIGHTPOINTERARBPROC __glewWeightPointerARB;
GLEW_FUN_EXPORT PFNGLWEIGHTBVARBPROC __glewWeightbvARB;
GLEW_FUN_EXPORT PFNGLWEIGHTDVARBPROC __glewWeightdvARB;
GLEW_FUN_EXPORT PFNGLWEIGHTFVARBPROC __glewWeightfvARB;
GLEW_FUN_EXPORT PFNGLWEIGHTIVARBPROC __glewWeightivARB;
GLEW_FUN_EXPORT PFNGLWEIGHTSVARBPROC __glewWeightsvARB;
GLEW_FUN_EXPORT PFNGLWEIGHTUBVARBPROC __glewWeightubvARB;
GLEW_FUN_EXPORT PFNGLWEIGHTUIVARBPROC __glewWeightuivARB;
GLEW_FUN_EXPORT PFNGLWEIGHTUSVARBPROC __glewWeightusvARB;

GLEW_FUN_EXPORT PFNGLBINDBUFFERARBPROC __glewBindBufferARB;
GLEW_FUN_EXPORT PFNGLBUFFERDATAARBPROC __glewBufferDataARB;
GLEW_FUN_EXPORT PFNGLBUFFERSUBDATAARBPROC __glewBufferSubDataARB;
GLEW_FUN_EXPORT PFNGLDELETEBUFFERSARBPROC __glewDeleteBuffersARB;
GLEW_FUN_EXPORT PFNGLGENBUFFERSARBPROC __glewGenBuffersARB;
GLEW_FUN_EXPORT PFNGLGETBUFFERPARAMETERIVARBPROC __glewGetBufferParameterivARB;
GLEW_FUN_EXPORT PFNGLGETBUFFERPOINTERVARBPROC __glewGetBufferPointervARB;
GLEW_FUN_EXPORT PFNGLGETBUFFERSUBDATAARBPROC __glewGetBufferSubDataARB;
GLEW_FUN_EXPORT PFNGLISBUFFERARBPROC __glewIsBufferARB;
GLEW_FUN_EXPORT PFNGLMAPBUFFERARBPROC __glewMapBufferARB;
GLEW_FUN_EXPORT PFNGLUNMAPBUFFERARBPROC __glewUnmapBufferARB;

GLEW_FUN_EXPORT PFNGLBINDPROGRAMARBPROC __glewBindProgramARB;
GLEW_FUN_EXPORT PFNGLDELETEPROGRAMSARBPROC __glewDeleteProgramsARB;
GLEW_FUN_EXPORT PFNGLDISABLEVERTEXATTRIBARRAYARBPROC __glewDisableVertexAttribArrayARB;
GLEW_FUN_EXPORT PFNGLENABLEVERTEXATTRIBARRAYARBPROC __glewEnableVertexAttribArrayARB;
GLEW_FUN_EXPORT PFNGLGENPROGRAMSARBPROC __glewGenProgramsARB;
GLEW_FUN_EXPORT PFNGLGETPROGRAMENVPARAMETERDVARBPROC __glewGetProgramEnvParameterdvARB;
GLEW_FUN_EXPORT PFNGLGETPROGRAMENVPARAMETERFVARBPROC __glewGetProgramEnvParameterfvARB;
GLEW_FUN_EXPORT PFNGLGETPROGRAMLOCALPARAMETERDVARBPROC __glewGetProgramLocalParameterdvARB;
GLEW_FUN_EXPORT PFNGLGETPROGRAMLOCALPARAMETERFVARBPROC __glewGetProgramLocalParameterfvARB;
GLEW_FUN_EXPORT PFNGLGETPROGRAMSTRINGARBPROC __glewGetProgramStringARB;
GLEW_FUN_EXPORT PFNGLGETPROGRAMIVARBPROC __glewGetProgramivARB;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBPOINTERVARBPROC __glewGetVertexAttribPointervARB;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBDVARBPROC __glewGetVertexAttribdvARB;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBFVARBPROC __glewGetVertexAttribfvARB;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIVARBPROC __glewGetVertexAttribivARB;
GLEW_FUN_EXPORT PFNGLISPROGRAMARBPROC __glewIsProgramARB;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETER4DARBPROC __glewProgramEnvParameter4dARB;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETER4DVARBPROC __glewProgramEnvParameter4dvARB;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETER4FARBPROC __glewProgramEnvParameter4fARB;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETER4FVARBPROC __glewProgramEnvParameter4fvARB;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETER4DARBPROC __glewProgramLocalParameter4dARB;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETER4DVARBPROC __glewProgramLocalParameter4dvARB;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETER4FARBPROC __glewProgramLocalParameter4fARB;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETER4FVARBPROC __glewProgramLocalParameter4fvARB;
GLEW_FUN_EXPORT PFNGLPROGRAMSTRINGARBPROC __glewProgramStringARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1DARBPROC __glewVertexAttrib1dARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1DVARBPROC __glewVertexAttrib1dvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1FARBPROC __glewVertexAttrib1fARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1FVARBPROC __glewVertexAttrib1fvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1SARBPROC __glewVertexAttrib1sARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1SVARBPROC __glewVertexAttrib1svARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2DARBPROC __glewVertexAttrib2dARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2DVARBPROC __glewVertexAttrib2dvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2FARBPROC __glewVertexAttrib2fARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2FVARBPROC __glewVertexAttrib2fvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2SARBPROC __glewVertexAttrib2sARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2SVARBPROC __glewVertexAttrib2svARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3DARBPROC __glewVertexAttrib3dARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3DVARBPROC __glewVertexAttrib3dvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3FARBPROC __glewVertexAttrib3fARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3FVARBPROC __glewVertexAttrib3fvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3SARBPROC __glewVertexAttrib3sARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3SVARBPROC __glewVertexAttrib3svARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NBVARBPROC __glewVertexAttrib4NbvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NIVARBPROC __glewVertexAttrib4NivARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NSVARBPROC __glewVertexAttrib4NsvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUBARBPROC __glewVertexAttrib4NubARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUBVARBPROC __glewVertexAttrib4NubvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUIVARBPROC __glewVertexAttrib4NuivARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4NUSVARBPROC __glewVertexAttrib4NusvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4BVARBPROC __glewVertexAttrib4bvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4DARBPROC __glewVertexAttrib4dARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4DVARBPROC __glewVertexAttrib4dvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4FARBPROC __glewVertexAttrib4fARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4FVARBPROC __glewVertexAttrib4fvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4IVARBPROC __glewVertexAttrib4ivARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4SARBPROC __glewVertexAttrib4sARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4SVARBPROC __glewVertexAttrib4svARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4UBVARBPROC __glewVertexAttrib4ubvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4UIVARBPROC __glewVertexAttrib4uivARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4USVARBPROC __glewVertexAttrib4usvARB;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBPOINTERARBPROC __glewVertexAttribPointerARB;

GLEW_FUN_EXPORT PFNGLBINDATTRIBLOCATIONARBPROC __glewBindAttribLocationARB;
GLEW_FUN_EXPORT PFNGLGETACTIVEATTRIBARBPROC __glewGetActiveAttribARB;
GLEW_FUN_EXPORT PFNGLGETATTRIBLOCATIONARBPROC __glewGetAttribLocationARB;

GLEW_FUN_EXPORT PFNGLCOLORP3UIPROC __glewColorP3ui;
GLEW_FUN_EXPORT PFNGLCOLORP3UIVPROC __glewColorP3uiv;
GLEW_FUN_EXPORT PFNGLCOLORP4UIPROC __glewColorP4ui;
GLEW_FUN_EXPORT PFNGLCOLORP4UIVPROC __glewColorP4uiv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP1UIPROC __glewMultiTexCoordP1ui;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP1UIVPROC __glewMultiTexCoordP1uiv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP2UIPROC __glewMultiTexCoordP2ui;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP2UIVPROC __glewMultiTexCoordP2uiv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP3UIPROC __glewMultiTexCoordP3ui;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP3UIVPROC __glewMultiTexCoordP3uiv;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP4UIPROC __glewMultiTexCoordP4ui;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDP4UIVPROC __glewMultiTexCoordP4uiv;
GLEW_FUN_EXPORT PFNGLNORMALP3UIPROC __glewNormalP3ui;
GLEW_FUN_EXPORT PFNGLNORMALP3UIVPROC __glewNormalP3uiv;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLORP3UIPROC __glewSecondaryColorP3ui;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLORP3UIVPROC __glewSecondaryColorP3uiv;
GLEW_FUN_EXPORT PFNGLTEXCOORDP1UIPROC __glewTexCoordP1ui;
GLEW_FUN_EXPORT PFNGLTEXCOORDP1UIVPROC __glewTexCoordP1uiv;
GLEW_FUN_EXPORT PFNGLTEXCOORDP2UIPROC __glewTexCoordP2ui;
GLEW_FUN_EXPORT PFNGLTEXCOORDP2UIVPROC __glewTexCoordP2uiv;
GLEW_FUN_EXPORT PFNGLTEXCOORDP3UIPROC __glewTexCoordP3ui;
GLEW_FUN_EXPORT PFNGLTEXCOORDP3UIVPROC __glewTexCoordP3uiv;
GLEW_FUN_EXPORT PFNGLTEXCOORDP4UIPROC __glewTexCoordP4ui;
GLEW_FUN_EXPORT PFNGLTEXCOORDP4UIVPROC __glewTexCoordP4uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP1UIPROC __glewVertexAttribP1ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP1UIVPROC __glewVertexAttribP1uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP2UIPROC __glewVertexAttribP2ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP2UIVPROC __glewVertexAttribP2uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP3UIPROC __glewVertexAttribP3ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP3UIVPROC __glewVertexAttribP3uiv;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP4UIPROC __glewVertexAttribP4ui;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBP4UIVPROC __glewVertexAttribP4uiv;
GLEW_FUN_EXPORT PFNGLVERTEXP2UIPROC __glewVertexP2ui;
GLEW_FUN_EXPORT PFNGLVERTEXP2UIVPROC __glewVertexP2uiv;
GLEW_FUN_EXPORT PFNGLVERTEXP3UIPROC __glewVertexP3ui;
GLEW_FUN_EXPORT PFNGLVERTEXP3UIVPROC __glewVertexP3uiv;
GLEW_FUN_EXPORT PFNGLVERTEXP4UIPROC __glewVertexP4ui;
GLEW_FUN_EXPORT PFNGLVERTEXP4UIVPROC __glewVertexP4uiv;

GLEW_FUN_EXPORT PFNGLDEPTHRANGEARRAYVPROC __glewDepthRangeArrayv;
GLEW_FUN_EXPORT PFNGLDEPTHRANGEINDEXEDPROC __glewDepthRangeIndexed;
GLEW_FUN_EXPORT PFNGLGETDOUBLEI_VPROC __glewGetDoublei_v;
GLEW_FUN_EXPORT PFNGLGETFLOATI_VPROC __glewGetFloati_v;
GLEW_FUN_EXPORT PFNGLSCISSORARRAYVPROC __glewScissorArrayv;
GLEW_FUN_EXPORT PFNGLSCISSORINDEXEDPROC __glewScissorIndexed;
GLEW_FUN_EXPORT PFNGLSCISSORINDEXEDVPROC __glewScissorIndexedv;
GLEW_FUN_EXPORT PFNGLVIEWPORTARRAYVPROC __glewViewportArrayv;
GLEW_FUN_EXPORT PFNGLVIEWPORTINDEXEDFPROC __glewViewportIndexedf;
GLEW_FUN_EXPORT PFNGLVIEWPORTINDEXEDFVPROC __glewViewportIndexedfv;

GLEW_FUN_EXPORT PFNGLWINDOWPOS2DARBPROC __glewWindowPos2dARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2DVARBPROC __glewWindowPos2dvARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2FARBPROC __glewWindowPos2fARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2FVARBPROC __glewWindowPos2fvARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2IARBPROC __glewWindowPos2iARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2IVARBPROC __glewWindowPos2ivARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2SARBPROC __glewWindowPos2sARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2SVARBPROC __glewWindowPos2svARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3DARBPROC __glewWindowPos3dARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3DVARBPROC __glewWindowPos3dvARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3FARBPROC __glewWindowPos3fARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3FVARBPROC __glewWindowPos3fvARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3IARBPROC __glewWindowPos3iARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3IVARBPROC __glewWindowPos3ivARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3SARBPROC __glewWindowPos3sARB;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3SVARBPROC __glewWindowPos3svARB;

GLEW_FUN_EXPORT PFNGLDRAWBUFFERSATIPROC __glewDrawBuffersATI;

GLEW_FUN_EXPORT PFNGLDRAWELEMENTARRAYATIPROC __glewDrawElementArrayATI;
GLEW_FUN_EXPORT PFNGLDRAWRANGEELEMENTARRAYATIPROC __glewDrawRangeElementArrayATI;
GLEW_FUN_EXPORT PFNGLELEMENTPOINTERATIPROC __glewElementPointerATI;

GLEW_FUN_EXPORT PFNGLGETTEXBUMPPARAMETERFVATIPROC __glewGetTexBumpParameterfvATI;
GLEW_FUN_EXPORT PFNGLGETTEXBUMPPARAMETERIVATIPROC __glewGetTexBumpParameterivATI;
GLEW_FUN_EXPORT PFNGLTEXBUMPPARAMETERFVATIPROC __glewTexBumpParameterfvATI;
GLEW_FUN_EXPORT PFNGLTEXBUMPPARAMETERIVATIPROC __glewTexBumpParameterivATI;

GLEW_FUN_EXPORT PFNGLALPHAFRAGMENTOP1ATIPROC __glewAlphaFragmentOp1ATI;
GLEW_FUN_EXPORT PFNGLALPHAFRAGMENTOP2ATIPROC __glewAlphaFragmentOp2ATI;
GLEW_FUN_EXPORT PFNGLALPHAFRAGMENTOP3ATIPROC __glewAlphaFragmentOp3ATI;
GLEW_FUN_EXPORT PFNGLBEGINFRAGMENTSHADERATIPROC __glewBeginFragmentShaderATI;
GLEW_FUN_EXPORT PFNGLBINDFRAGMENTSHADERATIPROC __glewBindFragmentShaderATI;
GLEW_FUN_EXPORT PFNGLCOLORFRAGMENTOP1ATIPROC __glewColorFragmentOp1ATI;
GLEW_FUN_EXPORT PFNGLCOLORFRAGMENTOP2ATIPROC __glewColorFragmentOp2ATI;
GLEW_FUN_EXPORT PFNGLCOLORFRAGMENTOP3ATIPROC __glewColorFragmentOp3ATI;
GLEW_FUN_EXPORT PFNGLDELETEFRAGMENTSHADERATIPROC __glewDeleteFragmentShaderATI;
GLEW_FUN_EXPORT PFNGLENDFRAGMENTSHADERATIPROC __glewEndFragmentShaderATI;
GLEW_FUN_EXPORT PFNGLGENFRAGMENTSHADERSATIPROC __glewGenFragmentShadersATI;
GLEW_FUN_EXPORT PFNGLPASSTEXCOORDATIPROC __glewPassTexCoordATI;
GLEW_FUN_EXPORT PFNGLSAMPLEMAPATIPROC __glewSampleMapATI;
GLEW_FUN_EXPORT PFNGLSETFRAGMENTSHADERCONSTANTATIPROC __glewSetFragmentShaderConstantATI;

GLEW_FUN_EXPORT PFNGLMAPOBJECTBUFFERATIPROC __glewMapObjectBufferATI;
GLEW_FUN_EXPORT PFNGLUNMAPOBJECTBUFFERATIPROC __glewUnmapObjectBufferATI;

GLEW_FUN_EXPORT PFNGLPNTRIANGLESFATIPROC __glewPNTrianglesfATI;
GLEW_FUN_EXPORT PFNGLPNTRIANGLESIATIPROC __glewPNTrianglesiATI;

GLEW_FUN_EXPORT PFNGLSTENCILFUNCSEPARATEATIPROC __glewStencilFuncSeparateATI;
GLEW_FUN_EXPORT PFNGLSTENCILOPSEPARATEATIPROC __glewStencilOpSeparateATI;

GLEW_FUN_EXPORT PFNGLARRAYOBJECTATIPROC __glewArrayObjectATI;
GLEW_FUN_EXPORT PFNGLFREEOBJECTBUFFERATIPROC __glewFreeObjectBufferATI;
GLEW_FUN_EXPORT PFNGLGETARRAYOBJECTFVATIPROC __glewGetArrayObjectfvATI;
GLEW_FUN_EXPORT PFNGLGETARRAYOBJECTIVATIPROC __glewGetArrayObjectivATI;
GLEW_FUN_EXPORT PFNGLGETOBJECTBUFFERFVATIPROC __glewGetObjectBufferfvATI;
GLEW_FUN_EXPORT PFNGLGETOBJECTBUFFERIVATIPROC __glewGetObjectBufferivATI;
GLEW_FUN_EXPORT PFNGLGETVARIANTARRAYOBJECTFVATIPROC __glewGetVariantArrayObjectfvATI;
GLEW_FUN_EXPORT PFNGLGETVARIANTARRAYOBJECTIVATIPROC __glewGetVariantArrayObjectivATI;
GLEW_FUN_EXPORT PFNGLISOBJECTBUFFERATIPROC __glewIsObjectBufferATI;
GLEW_FUN_EXPORT PFNGLNEWOBJECTBUFFERATIPROC __glewNewObjectBufferATI;
GLEW_FUN_EXPORT PFNGLUPDATEOBJECTBUFFERATIPROC __glewUpdateObjectBufferATI;
GLEW_FUN_EXPORT PFNGLVARIANTARRAYOBJECTATIPROC __glewVariantArrayObjectATI;

GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBARRAYOBJECTFVATIPROC __glewGetVertexAttribArrayObjectfvATI;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBARRAYOBJECTIVATIPROC __glewGetVertexAttribArrayObjectivATI;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBARRAYOBJECTATIPROC __glewVertexAttribArrayObjectATI;

GLEW_FUN_EXPORT PFNGLCLIENTACTIVEVERTEXSTREAMATIPROC __glewClientActiveVertexStreamATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3BATIPROC __glewNormalStream3bATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3BVATIPROC __glewNormalStream3bvATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3DATIPROC __glewNormalStream3dATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3DVATIPROC __glewNormalStream3dvATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3FATIPROC __glewNormalStream3fATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3FVATIPROC __glewNormalStream3fvATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3IATIPROC __glewNormalStream3iATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3IVATIPROC __glewNormalStream3ivATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3SATIPROC __glewNormalStream3sATI;
GLEW_FUN_EXPORT PFNGLNORMALSTREAM3SVATIPROC __glewNormalStream3svATI;
GLEW_FUN_EXPORT PFNGLVERTEXBLENDENVFATIPROC __glewVertexBlendEnvfATI;
GLEW_FUN_EXPORT PFNGLVERTEXBLENDENVIATIPROC __glewVertexBlendEnviATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2DATIPROC __glewVertexStream2dATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2DVATIPROC __glewVertexStream2dvATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2FATIPROC __glewVertexStream2fATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2FVATIPROC __glewVertexStream2fvATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2IATIPROC __glewVertexStream2iATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2IVATIPROC __glewVertexStream2ivATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2SATIPROC __glewVertexStream2sATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM2SVATIPROC __glewVertexStream2svATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3DATIPROC __glewVertexStream3dATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3DVATIPROC __glewVertexStream3dvATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3FATIPROC __glewVertexStream3fATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3FVATIPROC __glewVertexStream3fvATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3IATIPROC __glewVertexStream3iATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3IVATIPROC __glewVertexStream3ivATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3SATIPROC __glewVertexStream3sATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM3SVATIPROC __glewVertexStream3svATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4DATIPROC __glewVertexStream4dATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4DVATIPROC __glewVertexStream4dvATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4FATIPROC __glewVertexStream4fATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4FVATIPROC __glewVertexStream4fvATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4IATIPROC __glewVertexStream4iATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4IVATIPROC __glewVertexStream4ivATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4SATIPROC __glewVertexStream4sATI;
GLEW_FUN_EXPORT PFNGLVERTEXSTREAM4SVATIPROC __glewVertexStream4svATI;

GLEW_FUN_EXPORT PFNGLGETUNIFORMBUFFERSIZEEXTPROC __glewGetUniformBufferSizeEXT;
GLEW_FUN_EXPORT PFNGLGETUNIFORMOFFSETEXTPROC __glewGetUniformOffsetEXT;
GLEW_FUN_EXPORT PFNGLUNIFORMBUFFEREXTPROC __glewUniformBufferEXT;

GLEW_FUN_EXPORT PFNGLBLENDCOLOREXTPROC __glewBlendColorEXT;

GLEW_FUN_EXPORT PFNGLBLENDEQUATIONSEPARATEEXTPROC __glewBlendEquationSeparateEXT;

GLEW_FUN_EXPORT PFNGLBLENDFUNCSEPARATEEXTPROC __glewBlendFuncSeparateEXT;

GLEW_FUN_EXPORT PFNGLBLENDEQUATIONEXTPROC __glewBlendEquationEXT;

GLEW_FUN_EXPORT PFNGLCOLORSUBTABLEEXTPROC __glewColorSubTableEXT;
GLEW_FUN_EXPORT PFNGLCOPYCOLORSUBTABLEEXTPROC __glewCopyColorSubTableEXT;

GLEW_FUN_EXPORT PFNGLLOCKARRAYSEXTPROC __glewLockArraysEXT;
GLEW_FUN_EXPORT PFNGLUNLOCKARRAYSEXTPROC __glewUnlockArraysEXT;

GLEW_FUN_EXPORT PFNGLCONVOLUTIONFILTER1DEXTPROC __glewConvolutionFilter1DEXT;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONFILTER2DEXTPROC __glewConvolutionFilter2DEXT;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERFEXTPROC __glewConvolutionParameterfEXT;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERFVEXTPROC __glewConvolutionParameterfvEXT;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERIEXTPROC __glewConvolutionParameteriEXT;
GLEW_FUN_EXPORT PFNGLCONVOLUTIONPARAMETERIVEXTPROC __glewConvolutionParameterivEXT;
GLEW_FUN_EXPORT PFNGLCOPYCONVOLUTIONFILTER1DEXTPROC __glewCopyConvolutionFilter1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYCONVOLUTIONFILTER2DEXTPROC __glewCopyConvolutionFilter2DEXT;
GLEW_FUN_EXPORT PFNGLGETCONVOLUTIONFILTEREXTPROC __glewGetConvolutionFilterEXT;
GLEW_FUN_EXPORT PFNGLGETCONVOLUTIONPARAMETERFVEXTPROC __glewGetConvolutionParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETCONVOLUTIONPARAMETERIVEXTPROC __glewGetConvolutionParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETSEPARABLEFILTEREXTPROC __glewGetSeparableFilterEXT;
GLEW_FUN_EXPORT PFNGLSEPARABLEFILTER2DEXTPROC __glewSeparableFilter2DEXT;

GLEW_FUN_EXPORT PFNGLBINORMALPOINTEREXTPROC __glewBinormalPointerEXT;
GLEW_FUN_EXPORT PFNGLTANGENTPOINTEREXTPROC __glewTangentPointerEXT;

GLEW_FUN_EXPORT PFNGLCOPYTEXIMAGE1DEXTPROC __glewCopyTexImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXIMAGE2DEXTPROC __glewCopyTexImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXSUBIMAGE1DEXTPROC __glewCopyTexSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXSUBIMAGE2DEXTPROC __glewCopyTexSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXSUBIMAGE3DEXTPROC __glewCopyTexSubImage3DEXT;

GLEW_FUN_EXPORT PFNGLCULLPARAMETERDVEXTPROC __glewCullParameterdvEXT;
GLEW_FUN_EXPORT PFNGLCULLPARAMETERFVEXTPROC __glewCullParameterfvEXT;

GLEW_FUN_EXPORT PFNGLDEPTHBOUNDSEXTPROC __glewDepthBoundsEXT;

GLEW_FUN_EXPORT PFNGLBINDMULTITEXTUREEXTPROC __glewBindMultiTextureEXT;
GLEW_FUN_EXPORT PFNGLCHECKNAMEDFRAMEBUFFERSTATUSEXTPROC __glewCheckNamedFramebufferStatusEXT;
GLEW_FUN_EXPORT PFNGLCLIENTATTRIBDEFAULTEXTPROC __glewClientAttribDefaultEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDMULTITEXIMAGE1DEXTPROC __glewCompressedMultiTexImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDMULTITEXIMAGE2DEXTPROC __glewCompressedMultiTexImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDMULTITEXIMAGE3DEXTPROC __glewCompressedMultiTexImage3DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDMULTITEXSUBIMAGE1DEXTPROC __glewCompressedMultiTexSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDMULTITEXSUBIMAGE2DEXTPROC __glewCompressedMultiTexSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDMULTITEXSUBIMAGE3DEXTPROC __glewCompressedMultiTexSubImage3DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXTUREIMAGE1DEXTPROC __glewCompressedTextureImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXTUREIMAGE2DEXTPROC __glewCompressedTextureImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXTUREIMAGE3DEXTPROC __glewCompressedTextureImage3DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXTURESUBIMAGE1DEXTPROC __glewCompressedTextureSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXTURESUBIMAGE2DEXTPROC __glewCompressedTextureSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOMPRESSEDTEXTURESUBIMAGE3DEXTPROC __glewCompressedTextureSubImage3DEXT;
GLEW_FUN_EXPORT PFNGLCOPYMULTITEXIMAGE1DEXTPROC __glewCopyMultiTexImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYMULTITEXIMAGE2DEXTPROC __glewCopyMultiTexImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOPYMULTITEXSUBIMAGE1DEXTPROC __glewCopyMultiTexSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYMULTITEXSUBIMAGE2DEXTPROC __glewCopyMultiTexSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOPYMULTITEXSUBIMAGE3DEXTPROC __glewCopyMultiTexSubImage3DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXTUREIMAGE1DEXTPROC __glewCopyTextureImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXTUREIMAGE2DEXTPROC __glewCopyTextureImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXTURESUBIMAGE1DEXTPROC __glewCopyTextureSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXTURESUBIMAGE2DEXTPROC __glewCopyTextureSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLCOPYTEXTURESUBIMAGE3DEXTPROC __glewCopyTextureSubImage3DEXT;
GLEW_FUN_EXPORT PFNGLDISABLECLIENTSTATEINDEXEDEXTPROC __glewDisableClientStateIndexedEXT;
GLEW_FUN_EXPORT PFNGLDISABLECLIENTSTATEIEXTPROC __glewDisableClientStateiEXT;
GLEW_FUN_EXPORT PFNGLDISABLEVERTEXARRAYATTRIBEXTPROC __glewDisableVertexArrayAttribEXT;
GLEW_FUN_EXPORT PFNGLDISABLEVERTEXARRAYEXTPROC __glewDisableVertexArrayEXT;
GLEW_FUN_EXPORT PFNGLENABLECLIENTSTATEINDEXEDEXTPROC __glewEnableClientStateIndexedEXT;
GLEW_FUN_EXPORT PFNGLENABLECLIENTSTATEIEXTPROC __glewEnableClientStateiEXT;
GLEW_FUN_EXPORT PFNGLENABLEVERTEXARRAYATTRIBEXTPROC __glewEnableVertexArrayAttribEXT;
GLEW_FUN_EXPORT PFNGLENABLEVERTEXARRAYEXTPROC __glewEnableVertexArrayEXT;
GLEW_FUN_EXPORT PFNGLFLUSHMAPPEDNAMEDBUFFERRANGEEXTPROC __glewFlushMappedNamedBufferRangeEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERDRAWBUFFEREXTPROC __glewFramebufferDrawBufferEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERDRAWBUFFERSEXTPROC __glewFramebufferDrawBuffersEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERREADBUFFEREXTPROC __glewFramebufferReadBufferEXT;
GLEW_FUN_EXPORT PFNGLGENERATEMULTITEXMIPMAPEXTPROC __glewGenerateMultiTexMipmapEXT;
GLEW_FUN_EXPORT PFNGLGENERATETEXTUREMIPMAPEXTPROC __glewGenerateTextureMipmapEXT;
GLEW_FUN_EXPORT PFNGLGETCOMPRESSEDMULTITEXIMAGEEXTPROC __glewGetCompressedMultiTexImageEXT;
GLEW_FUN_EXPORT PFNGLGETCOMPRESSEDTEXTUREIMAGEEXTPROC __glewGetCompressedTextureImageEXT;
GLEW_FUN_EXPORT PFNGLGETDOUBLEINDEXEDVEXTPROC __glewGetDoubleIndexedvEXT;
GLEW_FUN_EXPORT PFNGLGETDOUBLEI_VEXTPROC __glewGetDoublei_vEXT;
GLEW_FUN_EXPORT PFNGLGETFLOATINDEXEDVEXTPROC __glewGetFloatIndexedvEXT;
GLEW_FUN_EXPORT PFNGLGETFLOATI_VEXTPROC __glewGetFloati_vEXT;
GLEW_FUN_EXPORT PFNGLGETFRAMEBUFFERPARAMETERIVEXTPROC __glewGetFramebufferParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXENVFVEXTPROC __glewGetMultiTexEnvfvEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXENVIVEXTPROC __glewGetMultiTexEnvivEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXGENDVEXTPROC __glewGetMultiTexGendvEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXGENFVEXTPROC __glewGetMultiTexGenfvEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXGENIVEXTPROC __glewGetMultiTexGenivEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXIMAGEEXTPROC __glewGetMultiTexImageEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXLEVELPARAMETERFVEXTPROC __glewGetMultiTexLevelParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXLEVELPARAMETERIVEXTPROC __glewGetMultiTexLevelParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXPARAMETERIIVEXTPROC __glewGetMultiTexParameterIivEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXPARAMETERIUIVEXTPROC __glewGetMultiTexParameterIuivEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXPARAMETERFVEXTPROC __glewGetMultiTexParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETMULTITEXPARAMETERIVEXTPROC __glewGetMultiTexParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDBUFFERPARAMETERIVEXTPROC __glewGetNamedBufferParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDBUFFERPOINTERVEXTPROC __glewGetNamedBufferPointervEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDBUFFERSUBDATAEXTPROC __glewGetNamedBufferSubDataEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDFRAMEBUFFERATTACHMENTPARAMETERIVEXTPROC __glewGetNamedFramebufferAttachmentParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDPROGRAMLOCALPARAMETERIIVEXTPROC __glewGetNamedProgramLocalParameterIivEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDPROGRAMLOCALPARAMETERIUIVEXTPROC __glewGetNamedProgramLocalParameterIuivEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDPROGRAMLOCALPARAMETERDVEXTPROC __glewGetNamedProgramLocalParameterdvEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDPROGRAMLOCALPARAMETERFVEXTPROC __glewGetNamedProgramLocalParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDPROGRAMSTRINGEXTPROC __glewGetNamedProgramStringEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDPROGRAMIVEXTPROC __glewGetNamedProgramivEXT;
GLEW_FUN_EXPORT PFNGLGETNAMEDRENDERBUFFERPARAMETERIVEXTPROC __glewGetNamedRenderbufferParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETPOINTERINDEXEDVEXTPROC __glewGetPointerIndexedvEXT;
GLEW_FUN_EXPORT PFNGLGETPOINTERI_VEXTPROC __glewGetPointeri_vEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTUREIMAGEEXTPROC __glewGetTextureImageEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTURELEVELPARAMETERFVEXTPROC __glewGetTextureLevelParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTURELEVELPARAMETERIVEXTPROC __glewGetTextureLevelParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTUREPARAMETERIIVEXTPROC __glewGetTextureParameterIivEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTUREPARAMETERIUIVEXTPROC __glewGetTextureParameterIuivEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTUREPARAMETERFVEXTPROC __glewGetTextureParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETTEXTUREPARAMETERIVEXTPROC __glewGetTextureParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETVERTEXARRAYINTEGERI_VEXTPROC __glewGetVertexArrayIntegeri_vEXT;
GLEW_FUN_EXPORT PFNGLGETVERTEXARRAYINTEGERVEXTPROC __glewGetVertexArrayIntegervEXT;
GLEW_FUN_EXPORT PFNGLGETVERTEXARRAYPOINTERI_VEXTPROC __glewGetVertexArrayPointeri_vEXT;
GLEW_FUN_EXPORT PFNGLGETVERTEXARRAYPOINTERVEXTPROC __glewGetVertexArrayPointervEXT;
GLEW_FUN_EXPORT PFNGLMAPNAMEDBUFFEREXTPROC __glewMapNamedBufferEXT;
GLEW_FUN_EXPORT PFNGLMAPNAMEDBUFFERRANGEEXTPROC __glewMapNamedBufferRangeEXT;
GLEW_FUN_EXPORT PFNGLMATRIXFRUSTUMEXTPROC __glewMatrixFrustumEXT;
GLEW_FUN_EXPORT PFNGLMATRIXLOADIDENTITYEXTPROC __glewMatrixLoadIdentityEXT;
GLEW_FUN_EXPORT PFNGLMATRIXLOADTRANSPOSEDEXTPROC __glewMatrixLoadTransposedEXT;
GLEW_FUN_EXPORT PFNGLMATRIXLOADTRANSPOSEFEXTPROC __glewMatrixLoadTransposefEXT;
GLEW_FUN_EXPORT PFNGLMATRIXLOADDEXTPROC __glewMatrixLoaddEXT;
GLEW_FUN_EXPORT PFNGLMATRIXLOADFEXTPROC __glewMatrixLoadfEXT;
GLEW_FUN_EXPORT PFNGLMATRIXMULTTRANSPOSEDEXTPROC __glewMatrixMultTransposedEXT;
GLEW_FUN_EXPORT PFNGLMATRIXMULTTRANSPOSEFEXTPROC __glewMatrixMultTransposefEXT;
GLEW_FUN_EXPORT PFNGLMATRIXMULTDEXTPROC __glewMatrixMultdEXT;
GLEW_FUN_EXPORT PFNGLMATRIXMULTFEXTPROC __glewMatrixMultfEXT;
GLEW_FUN_EXPORT PFNGLMATRIXORTHOEXTPROC __glewMatrixOrthoEXT;
GLEW_FUN_EXPORT PFNGLMATRIXPOPEXTPROC __glewMatrixPopEXT;
GLEW_FUN_EXPORT PFNGLMATRIXPUSHEXTPROC __glewMatrixPushEXT;
GLEW_FUN_EXPORT PFNGLMATRIXROTATEDEXTPROC __glewMatrixRotatedEXT;
GLEW_FUN_EXPORT PFNGLMATRIXROTATEFEXTPROC __glewMatrixRotatefEXT;
GLEW_FUN_EXPORT PFNGLMATRIXSCALEDEXTPROC __glewMatrixScaledEXT;
GLEW_FUN_EXPORT PFNGLMATRIXSCALEFEXTPROC __glewMatrixScalefEXT;
GLEW_FUN_EXPORT PFNGLMATRIXTRANSLATEDEXTPROC __glewMatrixTranslatedEXT;
GLEW_FUN_EXPORT PFNGLMATRIXTRANSLATEFEXTPROC __glewMatrixTranslatefEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXBUFFEREXTPROC __glewMultiTexBufferEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORDPOINTEREXTPROC __glewMultiTexCoordPointerEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXENVFEXTPROC __glewMultiTexEnvfEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXENVFVEXTPROC __glewMultiTexEnvfvEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXENVIEXTPROC __glewMultiTexEnviEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXENVIVEXTPROC __glewMultiTexEnvivEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXGENDEXTPROC __glewMultiTexGendEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXGENDVEXTPROC __glewMultiTexGendvEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXGENFEXTPROC __glewMultiTexGenfEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXGENFVEXTPROC __glewMultiTexGenfvEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXGENIEXTPROC __glewMultiTexGeniEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXGENIVEXTPROC __glewMultiTexGenivEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXIMAGE1DEXTPROC __glewMultiTexImage1DEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXIMAGE2DEXTPROC __glewMultiTexImage2DEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXIMAGE3DEXTPROC __glewMultiTexImage3DEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXPARAMETERIIVEXTPROC __glewMultiTexParameterIivEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXPARAMETERIUIVEXTPROC __glewMultiTexParameterIuivEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXPARAMETERFEXTPROC __glewMultiTexParameterfEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXPARAMETERFVEXTPROC __glewMultiTexParameterfvEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXPARAMETERIEXTPROC __glewMultiTexParameteriEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXPARAMETERIVEXTPROC __glewMultiTexParameterivEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXRENDERBUFFEREXTPROC __glewMultiTexRenderbufferEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXSUBIMAGE1DEXTPROC __glewMultiTexSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXSUBIMAGE2DEXTPROC __glewMultiTexSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLMULTITEXSUBIMAGE3DEXTPROC __glewMultiTexSubImage3DEXT;
GLEW_FUN_EXPORT PFNGLNAMEDBUFFERDATAEXTPROC __glewNamedBufferDataEXT;
GLEW_FUN_EXPORT PFNGLNAMEDBUFFERSUBDATAEXTPROC __glewNamedBufferSubDataEXT;
GLEW_FUN_EXPORT PFNGLNAMEDCOPYBUFFERSUBDATAEXTPROC __glewNamedCopyBufferSubDataEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERRENDERBUFFEREXTPROC __glewNamedFramebufferRenderbufferEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERTEXTURE1DEXTPROC __glewNamedFramebufferTexture1DEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERTEXTURE2DEXTPROC __glewNamedFramebufferTexture2DEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERTEXTURE3DEXTPROC __glewNamedFramebufferTexture3DEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERTEXTUREEXTPROC __glewNamedFramebufferTextureEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERTEXTUREFACEEXTPROC __glewNamedFramebufferTextureFaceEXT;
GLEW_FUN_EXPORT PFNGLNAMEDFRAMEBUFFERTEXTURELAYEREXTPROC __glewNamedFramebufferTextureLayerEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETER4DEXTPROC __glewNamedProgramLocalParameter4dEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETER4DVEXTPROC __glewNamedProgramLocalParameter4dvEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETER4FEXTPROC __glewNamedProgramLocalParameter4fEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETER4FVEXTPROC __glewNamedProgramLocalParameter4fvEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERI4IEXTPROC __glewNamedProgramLocalParameterI4iEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERI4IVEXTPROC __glewNamedProgramLocalParameterI4ivEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERI4UIEXTPROC __glewNamedProgramLocalParameterI4uiEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERI4UIVEXTPROC __glewNamedProgramLocalParameterI4uivEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERS4FVEXTPROC __glewNamedProgramLocalParameters4fvEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERSI4IVEXTPROC __glewNamedProgramLocalParametersI4ivEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMLOCALPARAMETERSI4UIVEXTPROC __glewNamedProgramLocalParametersI4uivEXT;
GLEW_FUN_EXPORT PFNGLNAMEDPROGRAMSTRINGEXTPROC __glewNamedProgramStringEXT;
GLEW_FUN_EXPORT PFNGLNAMEDRENDERBUFFERSTORAGEEXTPROC __glewNamedRenderbufferStorageEXT;
GLEW_FUN_EXPORT PFNGLNAMEDRENDERBUFFERSTORAGEMULTISAMPLECOVERAGEEXTPROC __glewNamedRenderbufferStorageMultisampleCoverageEXT;
GLEW_FUN_EXPORT PFNGLNAMEDRENDERBUFFERSTORAGEMULTISAMPLEEXTPROC __glewNamedRenderbufferStorageMultisampleEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1FEXTPROC __glewProgramUniform1fEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1FVEXTPROC __glewProgramUniform1fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1IEXTPROC __glewProgramUniform1iEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1IVEXTPROC __glewProgramUniform1ivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1UIEXTPROC __glewProgramUniform1uiEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1UIVEXTPROC __glewProgramUniform1uivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2FEXTPROC __glewProgramUniform2fEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2FVEXTPROC __glewProgramUniform2fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2IEXTPROC __glewProgramUniform2iEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2IVEXTPROC __glewProgramUniform2ivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2UIEXTPROC __glewProgramUniform2uiEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2UIVEXTPROC __glewProgramUniform2uivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3FEXTPROC __glewProgramUniform3fEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3FVEXTPROC __glewProgramUniform3fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3IEXTPROC __glewProgramUniform3iEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3IVEXTPROC __glewProgramUniform3ivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3UIEXTPROC __glewProgramUniform3uiEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3UIVEXTPROC __glewProgramUniform3uivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4FEXTPROC __glewProgramUniform4fEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4FVEXTPROC __glewProgramUniform4fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4IEXTPROC __glewProgramUniform4iEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4IVEXTPROC __glewProgramUniform4ivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4UIEXTPROC __glewProgramUniform4uiEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4UIVEXTPROC __glewProgramUniform4uivEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2FVEXTPROC __glewProgramUniformMatrix2fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X3FVEXTPROC __glewProgramUniformMatrix2x3fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX2X4FVEXTPROC __glewProgramUniformMatrix2x4fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3FVEXTPROC __glewProgramUniformMatrix3fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X2FVEXTPROC __glewProgramUniformMatrix3x2fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX3X4FVEXTPROC __glewProgramUniformMatrix3x4fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4FVEXTPROC __glewProgramUniformMatrix4fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X2FVEXTPROC __glewProgramUniformMatrix4x2fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMMATRIX4X3FVEXTPROC __glewProgramUniformMatrix4x3fvEXT;
GLEW_FUN_EXPORT PFNGLPUSHCLIENTATTRIBDEFAULTEXTPROC __glewPushClientAttribDefaultEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREBUFFEREXTPROC __glewTextureBufferEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE1DEXTPROC __glewTextureImage1DEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE2DEXTPROC __glewTextureImage2DEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE3DEXTPROC __glewTextureImage3DEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREPARAMETERIIVEXTPROC __glewTextureParameterIivEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREPARAMETERIUIVEXTPROC __glewTextureParameterIuivEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREPARAMETERFEXTPROC __glewTextureParameterfEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREPARAMETERFVEXTPROC __glewTextureParameterfvEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREPARAMETERIEXTPROC __glewTextureParameteriEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREPARAMETERIVEXTPROC __glewTextureParameterivEXT;
GLEW_FUN_EXPORT PFNGLTEXTURERENDERBUFFEREXTPROC __glewTextureRenderbufferEXT;
GLEW_FUN_EXPORT PFNGLTEXTURESUBIMAGE1DEXTPROC __glewTextureSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLTEXTURESUBIMAGE2DEXTPROC __glewTextureSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLTEXTURESUBIMAGE3DEXTPROC __glewTextureSubImage3DEXT;
GLEW_FUN_EXPORT PFNGLUNMAPNAMEDBUFFEREXTPROC __glewUnmapNamedBufferEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYCOLOROFFSETEXTPROC __glewVertexArrayColorOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYEDGEFLAGOFFSETEXTPROC __glewVertexArrayEdgeFlagOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYFOGCOORDOFFSETEXTPROC __glewVertexArrayFogCoordOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYINDEXOFFSETEXTPROC __glewVertexArrayIndexOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYMULTITEXCOORDOFFSETEXTPROC __glewVertexArrayMultiTexCoordOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYNORMALOFFSETEXTPROC __glewVertexArrayNormalOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYSECONDARYCOLOROFFSETEXTPROC __glewVertexArraySecondaryColorOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYTEXCOORDOFFSETEXTPROC __glewVertexArrayTexCoordOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYVERTEXATTRIBIOFFSETEXTPROC __glewVertexArrayVertexAttribIOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYVERTEXATTRIBOFFSETEXTPROC __glewVertexArrayVertexAttribOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYVERTEXOFFSETEXTPROC __glewVertexArrayVertexOffsetEXT;

GLEW_FUN_EXPORT PFNGLCOLORMASKINDEXEDEXTPROC __glewColorMaskIndexedEXT;
GLEW_FUN_EXPORT PFNGLDISABLEINDEXEDEXTPROC __glewDisableIndexedEXT;
GLEW_FUN_EXPORT PFNGLENABLEINDEXEDEXTPROC __glewEnableIndexedEXT;
GLEW_FUN_EXPORT PFNGLGETBOOLEANINDEXEDVEXTPROC __glewGetBooleanIndexedvEXT;
GLEW_FUN_EXPORT PFNGLGETINTEGERINDEXEDVEXTPROC __glewGetIntegerIndexedvEXT;
GLEW_FUN_EXPORT PFNGLISENABLEDINDEXEDEXTPROC __glewIsEnabledIndexedEXT;

GLEW_FUN_EXPORT PFNGLDRAWARRAYSINSTANCEDEXTPROC __glewDrawArraysInstancedEXT;
GLEW_FUN_EXPORT PFNGLDRAWELEMENTSINSTANCEDEXTPROC __glewDrawElementsInstancedEXT;

GLEW_FUN_EXPORT PFNGLDRAWRANGEELEMENTSEXTPROC __glewDrawRangeElementsEXT;

GLEW_FUN_EXPORT PFNGLFOGCOORDPOINTEREXTPROC __glewFogCoordPointerEXT;
GLEW_FUN_EXPORT PFNGLFOGCOORDDEXTPROC __glewFogCoorddEXT;
GLEW_FUN_EXPORT PFNGLFOGCOORDDVEXTPROC __glewFogCoorddvEXT;
GLEW_FUN_EXPORT PFNGLFOGCOORDFEXTPROC __glewFogCoordfEXT;
GLEW_FUN_EXPORT PFNGLFOGCOORDFVEXTPROC __glewFogCoordfvEXT;

GLEW_FUN_EXPORT PFNGLFRAGMENTCOLORMATERIALEXTPROC __glewFragmentColorMaterialEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELFEXTPROC __glewFragmentLightModelfEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELFVEXTPROC __glewFragmentLightModelfvEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELIEXTPROC __glewFragmentLightModeliEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELIVEXTPROC __glewFragmentLightModelivEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTFEXTPROC __glewFragmentLightfEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTFVEXTPROC __glewFragmentLightfvEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTIEXTPROC __glewFragmentLightiEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTIVEXTPROC __glewFragmentLightivEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALFEXTPROC __glewFragmentMaterialfEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALFVEXTPROC __glewFragmentMaterialfvEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALIEXTPROC __glewFragmentMaterialiEXT;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALIVEXTPROC __glewFragmentMaterialivEXT;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTLIGHTFVEXTPROC __glewGetFragmentLightfvEXT;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTLIGHTIVEXTPROC __glewGetFragmentLightivEXT;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTMATERIALFVEXTPROC __glewGetFragmentMaterialfvEXT;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTMATERIALIVEXTPROC __glewGetFragmentMaterialivEXT;
GLEW_FUN_EXPORT PFNGLLIGHTENVIEXTPROC __glewLightEnviEXT;

GLEW_FUN_EXPORT PFNGLBLITFRAMEBUFFEREXTPROC __glewBlitFramebufferEXT;

GLEW_FUN_EXPORT PFNGLRENDERBUFFERSTORAGEMULTISAMPLEEXTPROC __glewRenderbufferStorageMultisampleEXT;

GLEW_FUN_EXPORT PFNGLBINDFRAMEBUFFEREXTPROC __glewBindFramebufferEXT;
GLEW_FUN_EXPORT PFNGLBINDRENDERBUFFEREXTPROC __glewBindRenderbufferEXT;
GLEW_FUN_EXPORT PFNGLCHECKFRAMEBUFFERSTATUSEXTPROC __glewCheckFramebufferStatusEXT;
GLEW_FUN_EXPORT PFNGLDELETEFRAMEBUFFERSEXTPROC __glewDeleteFramebuffersEXT;
GLEW_FUN_EXPORT PFNGLDELETERENDERBUFFERSEXTPROC __glewDeleteRenderbuffersEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERRENDERBUFFEREXTPROC __glewFramebufferRenderbufferEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURE1DEXTPROC __glewFramebufferTexture1DEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURE2DEXTPROC __glewFramebufferTexture2DEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURE3DEXTPROC __glewFramebufferTexture3DEXT;
GLEW_FUN_EXPORT PFNGLGENFRAMEBUFFERSEXTPROC __glewGenFramebuffersEXT;
GLEW_FUN_EXPORT PFNGLGENRENDERBUFFERSEXTPROC __glewGenRenderbuffersEXT;
GLEW_FUN_EXPORT PFNGLGENERATEMIPMAPEXTPROC __glewGenerateMipmapEXT;
GLEW_FUN_EXPORT PFNGLGETFRAMEBUFFERATTACHMENTPARAMETERIVEXTPROC __glewGetFramebufferAttachmentParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETRENDERBUFFERPARAMETERIVEXTPROC __glewGetRenderbufferParameterivEXT;
GLEW_FUN_EXPORT PFNGLISFRAMEBUFFEREXTPROC __glewIsFramebufferEXT;
GLEW_FUN_EXPORT PFNGLISRENDERBUFFEREXTPROC __glewIsRenderbufferEXT;
GLEW_FUN_EXPORT PFNGLRENDERBUFFERSTORAGEEXTPROC __glewRenderbufferStorageEXT;

GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTUREEXTPROC __glewFramebufferTextureEXT;
GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTUREFACEEXTPROC __glewFramebufferTextureFaceEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETERIEXTPROC __glewProgramParameteriEXT;

GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERS4FVEXTPROC __glewProgramEnvParameters4fvEXT;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERS4FVEXTPROC __glewProgramLocalParameters4fvEXT;

GLEW_FUN_EXPORT PFNGLBINDFRAGDATALOCATIONEXTPROC __glewBindFragDataLocationEXT;
GLEW_FUN_EXPORT PFNGLGETFRAGDATALOCATIONEXTPROC __glewGetFragDataLocationEXT;
GLEW_FUN_EXPORT PFNGLGETUNIFORMUIVEXTPROC __glewGetUniformuivEXT;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIIVEXTPROC __glewGetVertexAttribIivEXT;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIUIVEXTPROC __glewGetVertexAttribIuivEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM1UIEXTPROC __glewUniform1uiEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM1UIVEXTPROC __glewUniform1uivEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM2UIEXTPROC __glewUniform2uiEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM2UIVEXTPROC __glewUniform2uivEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM3UIEXTPROC __glewUniform3uiEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM3UIVEXTPROC __glewUniform3uivEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM4UIEXTPROC __glewUniform4uiEXT;
GLEW_FUN_EXPORT PFNGLUNIFORM4UIVEXTPROC __glewUniform4uivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1IEXTPROC __glewVertexAttribI1iEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1IVEXTPROC __glewVertexAttribI1ivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1UIEXTPROC __glewVertexAttribI1uiEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI1UIVEXTPROC __glewVertexAttribI1uivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2IEXTPROC __glewVertexAttribI2iEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2IVEXTPROC __glewVertexAttribI2ivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2UIEXTPROC __glewVertexAttribI2uiEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI2UIVEXTPROC __glewVertexAttribI2uivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3IEXTPROC __glewVertexAttribI3iEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3IVEXTPROC __glewVertexAttribI3ivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3UIEXTPROC __glewVertexAttribI3uiEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI3UIVEXTPROC __glewVertexAttribI3uivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4BVEXTPROC __glewVertexAttribI4bvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4IEXTPROC __glewVertexAttribI4iEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4IVEXTPROC __glewVertexAttribI4ivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4SVEXTPROC __glewVertexAttribI4svEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4UBVEXTPROC __glewVertexAttribI4ubvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4UIEXTPROC __glewVertexAttribI4uiEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4UIVEXTPROC __glewVertexAttribI4uivEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBI4USVEXTPROC __glewVertexAttribI4usvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBIPOINTEREXTPROC __glewVertexAttribIPointerEXT;

GLEW_FUN_EXPORT PFNGLGETHISTOGRAMEXTPROC __glewGetHistogramEXT;
GLEW_FUN_EXPORT PFNGLGETHISTOGRAMPARAMETERFVEXTPROC __glewGetHistogramParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETHISTOGRAMPARAMETERIVEXTPROC __glewGetHistogramParameterivEXT;
GLEW_FUN_EXPORT PFNGLGETMINMAXEXTPROC __glewGetMinmaxEXT;
GLEW_FUN_EXPORT PFNGLGETMINMAXPARAMETERFVEXTPROC __glewGetMinmaxParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETMINMAXPARAMETERIVEXTPROC __glewGetMinmaxParameterivEXT;
GLEW_FUN_EXPORT PFNGLHISTOGRAMEXTPROC __glewHistogramEXT;
GLEW_FUN_EXPORT PFNGLMINMAXEXTPROC __glewMinmaxEXT;
GLEW_FUN_EXPORT PFNGLRESETHISTOGRAMEXTPROC __glewResetHistogramEXT;
GLEW_FUN_EXPORT PFNGLRESETMINMAXEXTPROC __glewResetMinmaxEXT;

GLEW_FUN_EXPORT PFNGLINDEXFUNCEXTPROC __glewIndexFuncEXT;

GLEW_FUN_EXPORT PFNGLINDEXMATERIALEXTPROC __glewIndexMaterialEXT;

GLEW_FUN_EXPORT PFNGLAPPLYTEXTUREEXTPROC __glewApplyTextureEXT;
GLEW_FUN_EXPORT PFNGLTEXTURELIGHTEXTPROC __glewTextureLightEXT;
GLEW_FUN_EXPORT PFNGLTEXTUREMATERIALEXTPROC __glewTextureMaterialEXT;

GLEW_FUN_EXPORT PFNGLMULTIDRAWARRAYSEXTPROC __glewMultiDrawArraysEXT;
GLEW_FUN_EXPORT PFNGLMULTIDRAWELEMENTSEXTPROC __glewMultiDrawElementsEXT;

GLEW_FUN_EXPORT PFNGLSAMPLEMASKEXTPROC __glewSampleMaskEXT;
GLEW_FUN_EXPORT PFNGLSAMPLEPATTERNEXTPROC __glewSamplePatternEXT;

GLEW_FUN_EXPORT PFNGLCOLORTABLEEXTPROC __glewColorTableEXT;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEEXTPROC __glewGetColorTableEXT;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPARAMETERFVEXTPROC __glewGetColorTableParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPARAMETERIVEXTPROC __glewGetColorTableParameterivEXT;

GLEW_FUN_EXPORT PFNGLGETPIXELTRANSFORMPARAMETERFVEXTPROC __glewGetPixelTransformParameterfvEXT;
GLEW_FUN_EXPORT PFNGLGETPIXELTRANSFORMPARAMETERIVEXTPROC __glewGetPixelTransformParameterivEXT;
GLEW_FUN_EXPORT PFNGLPIXELTRANSFORMPARAMETERFEXTPROC __glewPixelTransformParameterfEXT;
GLEW_FUN_EXPORT PFNGLPIXELTRANSFORMPARAMETERFVEXTPROC __glewPixelTransformParameterfvEXT;
GLEW_FUN_EXPORT PFNGLPIXELTRANSFORMPARAMETERIEXTPROC __glewPixelTransformParameteriEXT;
GLEW_FUN_EXPORT PFNGLPIXELTRANSFORMPARAMETERIVEXTPROC __glewPixelTransformParameterivEXT;

GLEW_FUN_EXPORT PFNGLPOINTPARAMETERFEXTPROC __glewPointParameterfEXT;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERFVEXTPROC __glewPointParameterfvEXT;

GLEW_FUN_EXPORT PFNGLPOLYGONOFFSETEXTPROC __glewPolygonOffsetEXT;

GLEW_FUN_EXPORT PFNGLPROVOKINGVERTEXEXTPROC __glewProvokingVertexEXT;

GLEW_FUN_EXPORT PFNGLBEGINSCENEEXTPROC __glewBeginSceneEXT;
GLEW_FUN_EXPORT PFNGLENDSCENEEXTPROC __glewEndSceneEXT;

GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3BEXTPROC __glewSecondaryColor3bEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3BVEXTPROC __glewSecondaryColor3bvEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3DEXTPROC __glewSecondaryColor3dEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3DVEXTPROC __glewSecondaryColor3dvEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3FEXTPROC __glewSecondaryColor3fEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3FVEXTPROC __glewSecondaryColor3fvEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3IEXTPROC __glewSecondaryColor3iEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3IVEXTPROC __glewSecondaryColor3ivEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3SEXTPROC __glewSecondaryColor3sEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3SVEXTPROC __glewSecondaryColor3svEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UBEXTPROC __glewSecondaryColor3ubEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UBVEXTPROC __glewSecondaryColor3ubvEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UIEXTPROC __glewSecondaryColor3uiEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3UIVEXTPROC __glewSecondaryColor3uivEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3USEXTPROC __glewSecondaryColor3usEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3USVEXTPROC __glewSecondaryColor3usvEXT;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLORPOINTEREXTPROC __glewSecondaryColorPointerEXT;

GLEW_FUN_EXPORT PFNGLACTIVEPROGRAMEXTPROC __glewActiveProgramEXT;
GLEW_FUN_EXPORT PFNGLCREATESHADERPROGRAMEXTPROC __glewCreateShaderProgramEXT;
GLEW_FUN_EXPORT PFNGLUSESHADERPROGRAMEXTPROC __glewUseShaderProgramEXT;

GLEW_FUN_EXPORT PFNGLBINDIMAGETEXTUREEXTPROC __glewBindImageTextureEXT;
GLEW_FUN_EXPORT PFNGLMEMORYBARRIEREXTPROC __glewMemoryBarrierEXT;

GLEW_FUN_EXPORT PFNGLACTIVESTENCILFACEEXTPROC __glewActiveStencilFaceEXT;

GLEW_FUN_EXPORT PFNGLTEXSUBIMAGE1DEXTPROC __glewTexSubImage1DEXT;
GLEW_FUN_EXPORT PFNGLTEXSUBIMAGE2DEXTPROC __glewTexSubImage2DEXT;
GLEW_FUN_EXPORT PFNGLTEXSUBIMAGE3DEXTPROC __glewTexSubImage3DEXT;

GLEW_FUN_EXPORT PFNGLTEXIMAGE3DEXTPROC __glewTexImage3DEXT;

GLEW_FUN_EXPORT PFNGLFRAMEBUFFERTEXTURELAYEREXTPROC __glewFramebufferTextureLayerEXT;

GLEW_FUN_EXPORT PFNGLTEXBUFFEREXTPROC __glewTexBufferEXT;

GLEW_FUN_EXPORT PFNGLCLEARCOLORIIEXTPROC __glewClearColorIiEXT;
GLEW_FUN_EXPORT PFNGLCLEARCOLORIUIEXTPROC __glewClearColorIuiEXT;
GLEW_FUN_EXPORT PFNGLGETTEXPARAMETERIIVEXTPROC __glewGetTexParameterIivEXT;
GLEW_FUN_EXPORT PFNGLGETTEXPARAMETERIUIVEXTPROC __glewGetTexParameterIuivEXT;
GLEW_FUN_EXPORT PFNGLTEXPARAMETERIIVEXTPROC __glewTexParameterIivEXT;
GLEW_FUN_EXPORT PFNGLTEXPARAMETERIUIVEXTPROC __glewTexParameterIuivEXT;

GLEW_FUN_EXPORT PFNGLARETEXTURESRESIDENTEXTPROC __glewAreTexturesResidentEXT;
GLEW_FUN_EXPORT PFNGLBINDTEXTUREEXTPROC __glewBindTextureEXT;
GLEW_FUN_EXPORT PFNGLDELETETEXTURESEXTPROC __glewDeleteTexturesEXT;
GLEW_FUN_EXPORT PFNGLGENTEXTURESEXTPROC __glewGenTexturesEXT;
GLEW_FUN_EXPORT PFNGLISTEXTUREEXTPROC __glewIsTextureEXT;
GLEW_FUN_EXPORT PFNGLPRIORITIZETEXTURESEXTPROC __glewPrioritizeTexturesEXT;

GLEW_FUN_EXPORT PFNGLTEXTURENORMALEXTPROC __glewTextureNormalEXT;

GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTI64VEXTPROC __glewGetQueryObjecti64vEXT;
GLEW_FUN_EXPORT PFNGLGETQUERYOBJECTUI64VEXTPROC __glewGetQueryObjectui64vEXT;

GLEW_FUN_EXPORT PFNGLBEGINTRANSFORMFEEDBACKEXTPROC __glewBeginTransformFeedbackEXT;
GLEW_FUN_EXPORT PFNGLBINDBUFFERBASEEXTPROC __glewBindBufferBaseEXT;
GLEW_FUN_EXPORT PFNGLBINDBUFFEROFFSETEXTPROC __glewBindBufferOffsetEXT;
GLEW_FUN_EXPORT PFNGLBINDBUFFERRANGEEXTPROC __glewBindBufferRangeEXT;
GLEW_FUN_EXPORT PFNGLENDTRANSFORMFEEDBACKEXTPROC __glewEndTransformFeedbackEXT;
GLEW_FUN_EXPORT PFNGLGETTRANSFORMFEEDBACKVARYINGEXTPROC __glewGetTransformFeedbackVaryingEXT;
GLEW_FUN_EXPORT PFNGLTRANSFORMFEEDBACKVARYINGSEXTPROC __glewTransformFeedbackVaryingsEXT;

GLEW_FUN_EXPORT PFNGLARRAYELEMENTEXTPROC __glewArrayElementEXT;
GLEW_FUN_EXPORT PFNGLCOLORPOINTEREXTPROC __glewColorPointerEXT;
GLEW_FUN_EXPORT PFNGLDRAWARRAYSEXTPROC __glewDrawArraysEXT;
GLEW_FUN_EXPORT PFNGLEDGEFLAGPOINTEREXTPROC __glewEdgeFlagPointerEXT;
GLEW_FUN_EXPORT PFNGLINDEXPOINTEREXTPROC __glewIndexPointerEXT;
GLEW_FUN_EXPORT PFNGLNORMALPOINTEREXTPROC __glewNormalPointerEXT;
GLEW_FUN_EXPORT PFNGLTEXCOORDPOINTEREXTPROC __glewTexCoordPointerEXT;
GLEW_FUN_EXPORT PFNGLVERTEXPOINTEREXTPROC __glewVertexPointerEXT;

GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBLDVEXTPROC __glewGetVertexAttribLdvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYVERTEXATTRIBLOFFSETEXTPROC __glewVertexArrayVertexAttribLOffsetEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1DEXTPROC __glewVertexAttribL1dEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1DVEXTPROC __glewVertexAttribL1dvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2DEXTPROC __glewVertexAttribL2dEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2DVEXTPROC __glewVertexAttribL2dvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3DEXTPROC __glewVertexAttribL3dEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3DVEXTPROC __glewVertexAttribL3dvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4DEXTPROC __glewVertexAttribL4dEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4DVEXTPROC __glewVertexAttribL4dvEXT;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBLPOINTEREXTPROC __glewVertexAttribLPointerEXT;

GLEW_FUN_EXPORT PFNGLBEGINVERTEXSHADEREXTPROC __glewBeginVertexShaderEXT;
GLEW_FUN_EXPORT PFNGLBINDLIGHTPARAMETEREXTPROC __glewBindLightParameterEXT;
GLEW_FUN_EXPORT PFNGLBINDMATERIALPARAMETEREXTPROC __glewBindMaterialParameterEXT;
GLEW_FUN_EXPORT PFNGLBINDPARAMETEREXTPROC __glewBindParameterEXT;
GLEW_FUN_EXPORT PFNGLBINDTEXGENPARAMETEREXTPROC __glewBindTexGenParameterEXT;
GLEW_FUN_EXPORT PFNGLBINDTEXTUREUNITPARAMETEREXTPROC __glewBindTextureUnitParameterEXT;
GLEW_FUN_EXPORT PFNGLBINDVERTEXSHADEREXTPROC __glewBindVertexShaderEXT;
GLEW_FUN_EXPORT PFNGLDELETEVERTEXSHADEREXTPROC __glewDeleteVertexShaderEXT;
GLEW_FUN_EXPORT PFNGLDISABLEVARIANTCLIENTSTATEEXTPROC __glewDisableVariantClientStateEXT;
GLEW_FUN_EXPORT PFNGLENABLEVARIANTCLIENTSTATEEXTPROC __glewEnableVariantClientStateEXT;
GLEW_FUN_EXPORT PFNGLENDVERTEXSHADEREXTPROC __glewEndVertexShaderEXT;
GLEW_FUN_EXPORT PFNGLEXTRACTCOMPONENTEXTPROC __glewExtractComponentEXT;
GLEW_FUN_EXPORT PFNGLGENSYMBOLSEXTPROC __glewGenSymbolsEXT;
GLEW_FUN_EXPORT PFNGLGENVERTEXSHADERSEXTPROC __glewGenVertexShadersEXT;
GLEW_FUN_EXPORT PFNGLGETINVARIANTBOOLEANVEXTPROC __glewGetInvariantBooleanvEXT;
GLEW_FUN_EXPORT PFNGLGETINVARIANTFLOATVEXTPROC __glewGetInvariantFloatvEXT;
GLEW_FUN_EXPORT PFNGLGETINVARIANTINTEGERVEXTPROC __glewGetInvariantIntegervEXT;
GLEW_FUN_EXPORT PFNGLGETLOCALCONSTANTBOOLEANVEXTPROC __glewGetLocalConstantBooleanvEXT;
GLEW_FUN_EXPORT PFNGLGETLOCALCONSTANTFLOATVEXTPROC __glewGetLocalConstantFloatvEXT;
GLEW_FUN_EXPORT PFNGLGETLOCALCONSTANTINTEGERVEXTPROC __glewGetLocalConstantIntegervEXT;
GLEW_FUN_EXPORT PFNGLGETVARIANTBOOLEANVEXTPROC __glewGetVariantBooleanvEXT;
GLEW_FUN_EXPORT PFNGLGETVARIANTFLOATVEXTPROC __glewGetVariantFloatvEXT;
GLEW_FUN_EXPORT PFNGLGETVARIANTINTEGERVEXTPROC __glewGetVariantIntegervEXT;
GLEW_FUN_EXPORT PFNGLGETVARIANTPOINTERVEXTPROC __glewGetVariantPointervEXT;
GLEW_FUN_EXPORT PFNGLINSERTCOMPONENTEXTPROC __glewInsertComponentEXT;
GLEW_FUN_EXPORT PFNGLISVARIANTENABLEDEXTPROC __glewIsVariantEnabledEXT;
GLEW_FUN_EXPORT PFNGLSETINVARIANTEXTPROC __glewSetInvariantEXT;
GLEW_FUN_EXPORT PFNGLSETLOCALCONSTANTEXTPROC __glewSetLocalConstantEXT;
GLEW_FUN_EXPORT PFNGLSHADEROP1EXTPROC __glewShaderOp1EXT;
GLEW_FUN_EXPORT PFNGLSHADEROP2EXTPROC __glewShaderOp2EXT;
GLEW_FUN_EXPORT PFNGLSHADEROP3EXTPROC __glewShaderOp3EXT;
GLEW_FUN_EXPORT PFNGLSWIZZLEEXTPROC __glewSwizzleEXT;
GLEW_FUN_EXPORT PFNGLVARIANTPOINTEREXTPROC __glewVariantPointerEXT;
GLEW_FUN_EXPORT PFNGLVARIANTBVEXTPROC __glewVariantbvEXT;
GLEW_FUN_EXPORT PFNGLVARIANTDVEXTPROC __glewVariantdvEXT;
GLEW_FUN_EXPORT PFNGLVARIANTFVEXTPROC __glewVariantfvEXT;
GLEW_FUN_EXPORT PFNGLVARIANTIVEXTPROC __glewVariantivEXT;
GLEW_FUN_EXPORT PFNGLVARIANTSVEXTPROC __glewVariantsvEXT;
GLEW_FUN_EXPORT PFNGLVARIANTUBVEXTPROC __glewVariantubvEXT;
GLEW_FUN_EXPORT PFNGLVARIANTUIVEXTPROC __glewVariantuivEXT;
GLEW_FUN_EXPORT PFNGLVARIANTUSVEXTPROC __glewVariantusvEXT;
GLEW_FUN_EXPORT PFNGLWRITEMASKEXTPROC __glewWriteMaskEXT;

GLEW_FUN_EXPORT PFNGLVERTEXWEIGHTPOINTEREXTPROC __glewVertexWeightPointerEXT;
GLEW_FUN_EXPORT PFNGLVERTEXWEIGHTFEXTPROC __glewVertexWeightfEXT;
GLEW_FUN_EXPORT PFNGLVERTEXWEIGHTFVEXTPROC __glewVertexWeightfvEXT;

GLEW_FUN_EXPORT PFNGLIMPORTSYNCEXTPROC __glewImportSyncEXT;

GLEW_FUN_EXPORT PFNGLFRAMETERMINATORGREMEDYPROC __glewFrameTerminatorGREMEDY;

GLEW_FUN_EXPORT PFNGLSTRINGMARKERGREMEDYPROC __glewStringMarkerGREMEDY;

GLEW_FUN_EXPORT PFNGLGETIMAGETRANSFORMPARAMETERFVHPPROC __glewGetImageTransformParameterfvHP;
GLEW_FUN_EXPORT PFNGLGETIMAGETRANSFORMPARAMETERIVHPPROC __glewGetImageTransformParameterivHP;
GLEW_FUN_EXPORT PFNGLIMAGETRANSFORMPARAMETERFHPPROC __glewImageTransformParameterfHP;
GLEW_FUN_EXPORT PFNGLIMAGETRANSFORMPARAMETERFVHPPROC __glewImageTransformParameterfvHP;
GLEW_FUN_EXPORT PFNGLIMAGETRANSFORMPARAMETERIHPPROC __glewImageTransformParameteriHP;
GLEW_FUN_EXPORT PFNGLIMAGETRANSFORMPARAMETERIVHPPROC __glewImageTransformParameterivHP;

GLEW_FUN_EXPORT PFNGLMULTIMODEDRAWARRAYSIBMPROC __glewMultiModeDrawArraysIBM;
GLEW_FUN_EXPORT PFNGLMULTIMODEDRAWELEMENTSIBMPROC __glewMultiModeDrawElementsIBM;

GLEW_FUN_EXPORT PFNGLCOLORPOINTERLISTIBMPROC __glewColorPointerListIBM;
GLEW_FUN_EXPORT PFNGLEDGEFLAGPOINTERLISTIBMPROC __glewEdgeFlagPointerListIBM;
GLEW_FUN_EXPORT PFNGLFOGCOORDPOINTERLISTIBMPROC __glewFogCoordPointerListIBM;
GLEW_FUN_EXPORT PFNGLINDEXPOINTERLISTIBMPROC __glewIndexPointerListIBM;
GLEW_FUN_EXPORT PFNGLNORMALPOINTERLISTIBMPROC __glewNormalPointerListIBM;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLORPOINTERLISTIBMPROC __glewSecondaryColorPointerListIBM;
GLEW_FUN_EXPORT PFNGLTEXCOORDPOINTERLISTIBMPROC __glewTexCoordPointerListIBM;
GLEW_FUN_EXPORT PFNGLVERTEXPOINTERLISTIBMPROC __glewVertexPointerListIBM;

GLEW_FUN_EXPORT PFNGLCOLORPOINTERVINTELPROC __glewColorPointervINTEL;
GLEW_FUN_EXPORT PFNGLNORMALPOINTERVINTELPROC __glewNormalPointervINTEL;
GLEW_FUN_EXPORT PFNGLTEXCOORDPOINTERVINTELPROC __glewTexCoordPointervINTEL;
GLEW_FUN_EXPORT PFNGLVERTEXPOINTERVINTELPROC __glewVertexPointervINTEL;

GLEW_FUN_EXPORT PFNGLTEXSCISSORFUNCINTELPROC __glewTexScissorFuncINTEL;
GLEW_FUN_EXPORT PFNGLTEXSCISSORINTELPROC __glewTexScissorINTEL;

GLEW_FUN_EXPORT PFNGLBUFFERREGIONENABLEDPROC __glewBufferRegionEnabled;
GLEW_FUN_EXPORT PFNGLDELETEBUFFERREGIONPROC __glewDeleteBufferRegion;
GLEW_FUN_EXPORT PFNGLDRAWBUFFERREGIONPROC __glewDrawBufferRegion;
GLEW_FUN_EXPORT PFNGLNEWBUFFERREGIONPROC __glewNewBufferRegion;
GLEW_FUN_EXPORT PFNGLREADBUFFERREGIONPROC __glewReadBufferRegion;

GLEW_FUN_EXPORT PFNGLRESIZEBUFFERSMESAPROC __glewResizeBuffersMESA;

GLEW_FUN_EXPORT PFNGLWINDOWPOS2DMESAPROC __glewWindowPos2dMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2DVMESAPROC __glewWindowPos2dvMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2FMESAPROC __glewWindowPos2fMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2FVMESAPROC __glewWindowPos2fvMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2IMESAPROC __glewWindowPos2iMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2IVMESAPROC __glewWindowPos2ivMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2SMESAPROC __glewWindowPos2sMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS2SVMESAPROC __glewWindowPos2svMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3DMESAPROC __glewWindowPos3dMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3DVMESAPROC __glewWindowPos3dvMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3FMESAPROC __glewWindowPos3fMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3FVMESAPROC __glewWindowPos3fvMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3IMESAPROC __glewWindowPos3iMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3IVMESAPROC __glewWindowPos3ivMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3SMESAPROC __glewWindowPos3sMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS3SVMESAPROC __glewWindowPos3svMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4DMESAPROC __glewWindowPos4dMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4DVMESAPROC __glewWindowPos4dvMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4FMESAPROC __glewWindowPos4fMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4FVMESAPROC __glewWindowPos4fvMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4IMESAPROC __glewWindowPos4iMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4IVMESAPROC __glewWindowPos4ivMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4SMESAPROC __glewWindowPos4sMESA;
GLEW_FUN_EXPORT PFNGLWINDOWPOS4SVMESAPROC __glewWindowPos4svMESA;

GLEW_FUN_EXPORT PFNGLBEGINCONDITIONALRENDERNVPROC __glewBeginConditionalRenderNV;
GLEW_FUN_EXPORT PFNGLENDCONDITIONALRENDERNVPROC __glewEndConditionalRenderNV;

GLEW_FUN_EXPORT PFNGLCOPYIMAGESUBDATANVPROC __glewCopyImageSubDataNV;

GLEW_FUN_EXPORT PFNGLCLEARDEPTHDNVPROC __glewClearDepthdNV;
GLEW_FUN_EXPORT PFNGLDEPTHBOUNDSDNVPROC __glewDepthBoundsdNV;
GLEW_FUN_EXPORT PFNGLDEPTHRANGEDNVPROC __glewDepthRangedNV;

GLEW_FUN_EXPORT PFNGLEVALMAPSNVPROC __glewEvalMapsNV;
GLEW_FUN_EXPORT PFNGLGETMAPATTRIBPARAMETERFVNVPROC __glewGetMapAttribParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETMAPATTRIBPARAMETERIVNVPROC __glewGetMapAttribParameterivNV;
GLEW_FUN_EXPORT PFNGLGETMAPCONTROLPOINTSNVPROC __glewGetMapControlPointsNV;
GLEW_FUN_EXPORT PFNGLGETMAPPARAMETERFVNVPROC __glewGetMapParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETMAPPARAMETERIVNVPROC __glewGetMapParameterivNV;
GLEW_FUN_EXPORT PFNGLMAPCONTROLPOINTSNVPROC __glewMapControlPointsNV;
GLEW_FUN_EXPORT PFNGLMAPPARAMETERFVNVPROC __glewMapParameterfvNV;
GLEW_FUN_EXPORT PFNGLMAPPARAMETERIVNVPROC __glewMapParameterivNV;

GLEW_FUN_EXPORT PFNGLGETMULTISAMPLEFVNVPROC __glewGetMultisamplefvNV;
GLEW_FUN_EXPORT PFNGLSAMPLEMASKINDEXEDNVPROC __glewSampleMaskIndexedNV;
GLEW_FUN_EXPORT PFNGLTEXRENDERBUFFERNVPROC __glewTexRenderbufferNV;

GLEW_FUN_EXPORT PFNGLDELETEFENCESNVPROC __glewDeleteFencesNV;
GLEW_FUN_EXPORT PFNGLFINISHFENCENVPROC __glewFinishFenceNV;
GLEW_FUN_EXPORT PFNGLGENFENCESNVPROC __glewGenFencesNV;
GLEW_FUN_EXPORT PFNGLGETFENCEIVNVPROC __glewGetFenceivNV;
GLEW_FUN_EXPORT PFNGLISFENCENVPROC __glewIsFenceNV;
GLEW_FUN_EXPORT PFNGLSETFENCENVPROC __glewSetFenceNV;
GLEW_FUN_EXPORT PFNGLTESTFENCENVPROC __glewTestFenceNV;

GLEW_FUN_EXPORT PFNGLGETPROGRAMNAMEDPARAMETERDVNVPROC __glewGetProgramNamedParameterdvNV;
GLEW_FUN_EXPORT PFNGLGETPROGRAMNAMEDPARAMETERFVNVPROC __glewGetProgramNamedParameterfvNV;
GLEW_FUN_EXPORT PFNGLPROGRAMNAMEDPARAMETER4DNVPROC __glewProgramNamedParameter4dNV;
GLEW_FUN_EXPORT PFNGLPROGRAMNAMEDPARAMETER4DVNVPROC __glewProgramNamedParameter4dvNV;
GLEW_FUN_EXPORT PFNGLPROGRAMNAMEDPARAMETER4FNVPROC __glewProgramNamedParameter4fNV;
GLEW_FUN_EXPORT PFNGLPROGRAMNAMEDPARAMETER4FVNVPROC __glewProgramNamedParameter4fvNV;

GLEW_FUN_EXPORT PFNGLRENDERBUFFERSTORAGEMULTISAMPLECOVERAGENVPROC __glewRenderbufferStorageMultisampleCoverageNV;

GLEW_FUN_EXPORT PFNGLPROGRAMVERTEXLIMITNVPROC __glewProgramVertexLimitNV;

GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERI4INVPROC __glewProgramEnvParameterI4iNV;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERI4IVNVPROC __glewProgramEnvParameterI4ivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERI4UINVPROC __glewProgramEnvParameterI4uiNV;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERI4UIVNVPROC __glewProgramEnvParameterI4uivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERSI4IVNVPROC __glewProgramEnvParametersI4ivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMENVPARAMETERSI4UIVNVPROC __glewProgramEnvParametersI4uivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERI4INVPROC __glewProgramLocalParameterI4iNV;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERI4IVNVPROC __glewProgramLocalParameterI4ivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERI4UINVPROC __glewProgramLocalParameterI4uiNV;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERI4UIVNVPROC __glewProgramLocalParameterI4uivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERSI4IVNVPROC __glewProgramLocalParametersI4ivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMLOCALPARAMETERSI4UIVNVPROC __glewProgramLocalParametersI4uivNV;

GLEW_FUN_EXPORT PFNGLGETUNIFORMI64VNVPROC __glewGetUniformi64vNV;
GLEW_FUN_EXPORT PFNGLGETUNIFORMUI64VNVPROC __glewGetUniformui64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1I64NVPROC __glewProgramUniform1i64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1I64VNVPROC __glewProgramUniform1i64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1UI64NVPROC __glewProgramUniform1ui64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM1UI64VNVPROC __glewProgramUniform1ui64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2I64NVPROC __glewProgramUniform2i64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2I64VNVPROC __glewProgramUniform2i64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2UI64NVPROC __glewProgramUniform2ui64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM2UI64VNVPROC __glewProgramUniform2ui64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3I64NVPROC __glewProgramUniform3i64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3I64VNVPROC __glewProgramUniform3i64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3UI64NVPROC __glewProgramUniform3ui64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM3UI64VNVPROC __glewProgramUniform3ui64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4I64NVPROC __glewProgramUniform4i64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4I64VNVPROC __glewProgramUniform4i64vNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4UI64NVPROC __glewProgramUniform4ui64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORM4UI64VNVPROC __glewProgramUniform4ui64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM1I64NVPROC __glewUniform1i64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM1I64VNVPROC __glewUniform1i64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM1UI64NVPROC __glewUniform1ui64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM1UI64VNVPROC __glewUniform1ui64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM2I64NVPROC __glewUniform2i64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM2I64VNVPROC __glewUniform2i64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM2UI64NVPROC __glewUniform2ui64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM2UI64VNVPROC __glewUniform2ui64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM3I64NVPROC __glewUniform3i64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM3I64VNVPROC __glewUniform3i64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM3UI64NVPROC __glewUniform3ui64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM3UI64VNVPROC __glewUniform3ui64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM4I64NVPROC __glewUniform4i64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM4I64VNVPROC __glewUniform4i64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORM4UI64NVPROC __glewUniform4ui64NV;
GLEW_FUN_EXPORT PFNGLUNIFORM4UI64VNVPROC __glewUniform4ui64vNV;

GLEW_FUN_EXPORT PFNGLCOLOR3HNVPROC __glewColor3hNV;
GLEW_FUN_EXPORT PFNGLCOLOR3HVNVPROC __glewColor3hvNV;
GLEW_FUN_EXPORT PFNGLCOLOR4HNVPROC __glewColor4hNV;
GLEW_FUN_EXPORT PFNGLCOLOR4HVNVPROC __glewColor4hvNV;
GLEW_FUN_EXPORT PFNGLFOGCOORDHNVPROC __glewFogCoordhNV;
GLEW_FUN_EXPORT PFNGLFOGCOORDHVNVPROC __glewFogCoordhvNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1HNVPROC __glewMultiTexCoord1hNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD1HVNVPROC __glewMultiTexCoord1hvNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2HNVPROC __glewMultiTexCoord2hNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD2HVNVPROC __glewMultiTexCoord2hvNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3HNVPROC __glewMultiTexCoord3hNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD3HVNVPROC __glewMultiTexCoord3hvNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4HNVPROC __glewMultiTexCoord4hNV;
GLEW_FUN_EXPORT PFNGLMULTITEXCOORD4HVNVPROC __glewMultiTexCoord4hvNV;
GLEW_FUN_EXPORT PFNGLNORMAL3HNVPROC __glewNormal3hNV;
GLEW_FUN_EXPORT PFNGLNORMAL3HVNVPROC __glewNormal3hvNV;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3HNVPROC __glewSecondaryColor3hNV;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLOR3HVNVPROC __glewSecondaryColor3hvNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD1HNVPROC __glewTexCoord1hNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD1HVNVPROC __glewTexCoord1hvNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD2HNVPROC __glewTexCoord2hNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD2HVNVPROC __glewTexCoord2hvNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD3HNVPROC __glewTexCoord3hNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD3HVNVPROC __glewTexCoord3hvNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD4HNVPROC __glewTexCoord4hNV;
GLEW_FUN_EXPORT PFNGLTEXCOORD4HVNVPROC __glewTexCoord4hvNV;
GLEW_FUN_EXPORT PFNGLVERTEX2HNVPROC __glewVertex2hNV;
GLEW_FUN_EXPORT PFNGLVERTEX2HVNVPROC __glewVertex2hvNV;
GLEW_FUN_EXPORT PFNGLVERTEX3HNVPROC __glewVertex3hNV;
GLEW_FUN_EXPORT PFNGLVERTEX3HVNVPROC __glewVertex3hvNV;
GLEW_FUN_EXPORT PFNGLVERTEX4HNVPROC __glewVertex4hNV;
GLEW_FUN_EXPORT PFNGLVERTEX4HVNVPROC __glewVertex4hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1HNVPROC __glewVertexAttrib1hNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1HVNVPROC __glewVertexAttrib1hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2HNVPROC __glewVertexAttrib2hNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2HVNVPROC __glewVertexAttrib2hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3HNVPROC __glewVertexAttrib3hNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3HVNVPROC __glewVertexAttrib3hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4HNVPROC __glewVertexAttrib4hNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4HVNVPROC __glewVertexAttrib4hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS1HVNVPROC __glewVertexAttribs1hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS2HVNVPROC __glewVertexAttribs2hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS3HVNVPROC __glewVertexAttribs3hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS4HVNVPROC __glewVertexAttribs4hvNV;
GLEW_FUN_EXPORT PFNGLVERTEXWEIGHTHNVPROC __glewVertexWeighthNV;
GLEW_FUN_EXPORT PFNGLVERTEXWEIGHTHVNVPROC __glewVertexWeighthvNV;

GLEW_FUN_EXPORT PFNGLBEGINOCCLUSIONQUERYNVPROC __glewBeginOcclusionQueryNV;
GLEW_FUN_EXPORT PFNGLDELETEOCCLUSIONQUERIESNVPROC __glewDeleteOcclusionQueriesNV;
GLEW_FUN_EXPORT PFNGLENDOCCLUSIONQUERYNVPROC __glewEndOcclusionQueryNV;
GLEW_FUN_EXPORT PFNGLGENOCCLUSIONQUERIESNVPROC __glewGenOcclusionQueriesNV;
GLEW_FUN_EXPORT PFNGLGETOCCLUSIONQUERYIVNVPROC __glewGetOcclusionQueryivNV;
GLEW_FUN_EXPORT PFNGLGETOCCLUSIONQUERYUIVNVPROC __glewGetOcclusionQueryuivNV;
GLEW_FUN_EXPORT PFNGLISOCCLUSIONQUERYNVPROC __glewIsOcclusionQueryNV;

GLEW_FUN_EXPORT PFNGLPROGRAMBUFFERPARAMETERSIIVNVPROC __glewProgramBufferParametersIivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMBUFFERPARAMETERSIUIVNVPROC __glewProgramBufferParametersIuivNV;
GLEW_FUN_EXPORT PFNGLPROGRAMBUFFERPARAMETERSFVNVPROC __glewProgramBufferParametersfvNV;

GLEW_FUN_EXPORT PFNGLCOPYPATHNVPROC __glewCopyPathNV;
GLEW_FUN_EXPORT PFNGLCOVERFILLPATHINSTANCEDNVPROC __glewCoverFillPathInstancedNV;
GLEW_FUN_EXPORT PFNGLCOVERFILLPATHNVPROC __glewCoverFillPathNV;
GLEW_FUN_EXPORT PFNGLCOVERSTROKEPATHINSTANCEDNVPROC __glewCoverStrokePathInstancedNV;
GLEW_FUN_EXPORT PFNGLCOVERSTROKEPATHNVPROC __glewCoverStrokePathNV;
GLEW_FUN_EXPORT PFNGLDELETEPATHSNVPROC __glewDeletePathsNV;
GLEW_FUN_EXPORT PFNGLGENPATHSNVPROC __glewGenPathsNV;
GLEW_FUN_EXPORT PFNGLGETPATHCOLORGENFVNVPROC __glewGetPathColorGenfvNV;
GLEW_FUN_EXPORT PFNGLGETPATHCOLORGENIVNVPROC __glewGetPathColorGenivNV;
GLEW_FUN_EXPORT PFNGLGETPATHCOMMANDSNVPROC __glewGetPathCommandsNV;
GLEW_FUN_EXPORT PFNGLGETPATHCOORDSNVPROC __glewGetPathCoordsNV;
GLEW_FUN_EXPORT PFNGLGETPATHDASHARRAYNVPROC __glewGetPathDashArrayNV;
GLEW_FUN_EXPORT PFNGLGETPATHLENGTHNVPROC __glewGetPathLengthNV;
GLEW_FUN_EXPORT PFNGLGETPATHMETRICRANGENVPROC __glewGetPathMetricRangeNV;
GLEW_FUN_EXPORT PFNGLGETPATHMETRICSNVPROC __glewGetPathMetricsNV;
GLEW_FUN_EXPORT PFNGLGETPATHPARAMETERFVNVPROC __glewGetPathParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETPATHPARAMETERIVNVPROC __glewGetPathParameterivNV;
GLEW_FUN_EXPORT PFNGLGETPATHSPACINGNVPROC __glewGetPathSpacingNV;
GLEW_FUN_EXPORT PFNGLGETPATHTEXGENFVNVPROC __glewGetPathTexGenfvNV;
GLEW_FUN_EXPORT PFNGLGETPATHTEXGENIVNVPROC __glewGetPathTexGenivNV;
GLEW_FUN_EXPORT PFNGLINTERPOLATEPATHSNVPROC __glewInterpolatePathsNV;
GLEW_FUN_EXPORT PFNGLISPATHNVPROC __glewIsPathNV;
GLEW_FUN_EXPORT PFNGLISPOINTINFILLPATHNVPROC __glewIsPointInFillPathNV;
GLEW_FUN_EXPORT PFNGLISPOINTINSTROKEPATHNVPROC __glewIsPointInStrokePathNV;
GLEW_FUN_EXPORT PFNGLPATHCOLORGENNVPROC __glewPathColorGenNV;
GLEW_FUN_EXPORT PFNGLPATHCOMMANDSNVPROC __glewPathCommandsNV;
GLEW_FUN_EXPORT PFNGLPATHCOORDSNVPROC __glewPathCoordsNV;
GLEW_FUN_EXPORT PFNGLPATHCOVERDEPTHFUNCNVPROC __glewPathCoverDepthFuncNV;
GLEW_FUN_EXPORT PFNGLPATHDASHARRAYNVPROC __glewPathDashArrayNV;
GLEW_FUN_EXPORT PFNGLPATHFOGGENNVPROC __glewPathFogGenNV;
GLEW_FUN_EXPORT PFNGLPATHGLYPHRANGENVPROC __glewPathGlyphRangeNV;
GLEW_FUN_EXPORT PFNGLPATHGLYPHSNVPROC __glewPathGlyphsNV;
GLEW_FUN_EXPORT PFNGLPATHPARAMETERFNVPROC __glewPathParameterfNV;
GLEW_FUN_EXPORT PFNGLPATHPARAMETERFVNVPROC __glewPathParameterfvNV;
GLEW_FUN_EXPORT PFNGLPATHPARAMETERINVPROC __glewPathParameteriNV;
GLEW_FUN_EXPORT PFNGLPATHPARAMETERIVNVPROC __glewPathParameterivNV;
GLEW_FUN_EXPORT PFNGLPATHSTENCILDEPTHOFFSETNVPROC __glewPathStencilDepthOffsetNV;
GLEW_FUN_EXPORT PFNGLPATHSTENCILFUNCNVPROC __glewPathStencilFuncNV;
GLEW_FUN_EXPORT PFNGLPATHSTRINGNVPROC __glewPathStringNV;
GLEW_FUN_EXPORT PFNGLPATHSUBCOMMANDSNVPROC __glewPathSubCommandsNV;
GLEW_FUN_EXPORT PFNGLPATHSUBCOORDSNVPROC __glewPathSubCoordsNV;
GLEW_FUN_EXPORT PFNGLPATHTEXGENNVPROC __glewPathTexGenNV;
GLEW_FUN_EXPORT PFNGLPOINTALONGPATHNVPROC __glewPointAlongPathNV;
GLEW_FUN_EXPORT PFNGLSTENCILFILLPATHINSTANCEDNVPROC __glewStencilFillPathInstancedNV;
GLEW_FUN_EXPORT PFNGLSTENCILFILLPATHNVPROC __glewStencilFillPathNV;
GLEW_FUN_EXPORT PFNGLSTENCILSTROKEPATHINSTANCEDNVPROC __glewStencilStrokePathInstancedNV;
GLEW_FUN_EXPORT PFNGLSTENCILSTROKEPATHNVPROC __glewStencilStrokePathNV;
GLEW_FUN_EXPORT PFNGLTRANSFORMPATHNVPROC __glewTransformPathNV;
GLEW_FUN_EXPORT PFNGLWEIGHTPATHSNVPROC __glewWeightPathsNV;

GLEW_FUN_EXPORT PFNGLFLUSHPIXELDATARANGENVPROC __glewFlushPixelDataRangeNV;
GLEW_FUN_EXPORT PFNGLPIXELDATARANGENVPROC __glewPixelDataRangeNV;

GLEW_FUN_EXPORT PFNGLPOINTPARAMETERINVPROC __glewPointParameteriNV;
GLEW_FUN_EXPORT PFNGLPOINTPARAMETERIVNVPROC __glewPointParameterivNV;

GLEW_FUN_EXPORT PFNGLGETVIDEOI64VNVPROC __glewGetVideoi64vNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOIVNVPROC __glewGetVideoivNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOUI64VNVPROC __glewGetVideoui64vNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOUIVNVPROC __glewGetVideouivNV;
GLEW_FUN_EXPORT PFNGLPRESENTFRAMEDUALFILLNVPROC __glewPresentFrameDualFillNV;
GLEW_FUN_EXPORT PFNGLPRESENTFRAMEKEYEDNVPROC __glewPresentFrameKeyedNV;

GLEW_FUN_EXPORT PFNGLPRIMITIVERESTARTINDEXNVPROC __glewPrimitiveRestartIndexNV;
GLEW_FUN_EXPORT PFNGLPRIMITIVERESTARTNVPROC __glewPrimitiveRestartNV;

GLEW_FUN_EXPORT PFNGLCOMBINERINPUTNVPROC __glewCombinerInputNV;
GLEW_FUN_EXPORT PFNGLCOMBINEROUTPUTNVPROC __glewCombinerOutputNV;
GLEW_FUN_EXPORT PFNGLCOMBINERPARAMETERFNVPROC __glewCombinerParameterfNV;
GLEW_FUN_EXPORT PFNGLCOMBINERPARAMETERFVNVPROC __glewCombinerParameterfvNV;
GLEW_FUN_EXPORT PFNGLCOMBINERPARAMETERINVPROC __glewCombinerParameteriNV;
GLEW_FUN_EXPORT PFNGLCOMBINERPARAMETERIVNVPROC __glewCombinerParameterivNV;
GLEW_FUN_EXPORT PFNGLFINALCOMBINERINPUTNVPROC __glewFinalCombinerInputNV;
GLEW_FUN_EXPORT PFNGLGETCOMBINERINPUTPARAMETERFVNVPROC __glewGetCombinerInputParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETCOMBINERINPUTPARAMETERIVNVPROC __glewGetCombinerInputParameterivNV;
GLEW_FUN_EXPORT PFNGLGETCOMBINEROUTPUTPARAMETERFVNVPROC __glewGetCombinerOutputParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETCOMBINEROUTPUTPARAMETERIVNVPROC __glewGetCombinerOutputParameterivNV;
GLEW_FUN_EXPORT PFNGLGETFINALCOMBINERINPUTPARAMETERFVNVPROC __glewGetFinalCombinerInputParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETFINALCOMBINERINPUTPARAMETERIVNVPROC __glewGetFinalCombinerInputParameterivNV;

GLEW_FUN_EXPORT PFNGLCOMBINERSTAGEPARAMETERFVNVPROC __glewCombinerStageParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETCOMBINERSTAGEPARAMETERFVNVPROC __glewGetCombinerStageParameterfvNV;

GLEW_FUN_EXPORT PFNGLGETBUFFERPARAMETERUI64VNVPROC __glewGetBufferParameterui64vNV;
GLEW_FUN_EXPORT PFNGLGETINTEGERUI64VNVPROC __glewGetIntegerui64vNV;
GLEW_FUN_EXPORT PFNGLGETNAMEDBUFFERPARAMETERUI64VNVPROC __glewGetNamedBufferParameterui64vNV;
GLEW_FUN_EXPORT PFNGLISBUFFERRESIDENTNVPROC __glewIsBufferResidentNV;
GLEW_FUN_EXPORT PFNGLISNAMEDBUFFERRESIDENTNVPROC __glewIsNamedBufferResidentNV;
GLEW_FUN_EXPORT PFNGLMAKEBUFFERNONRESIDENTNVPROC __glewMakeBufferNonResidentNV;
GLEW_FUN_EXPORT PFNGLMAKEBUFFERRESIDENTNVPROC __glewMakeBufferResidentNV;
GLEW_FUN_EXPORT PFNGLMAKENAMEDBUFFERNONRESIDENTNVPROC __glewMakeNamedBufferNonResidentNV;
GLEW_FUN_EXPORT PFNGLMAKENAMEDBUFFERRESIDENTNVPROC __glewMakeNamedBufferResidentNV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMUI64NVPROC __glewProgramUniformui64NV;
GLEW_FUN_EXPORT PFNGLPROGRAMUNIFORMUI64VNVPROC __glewProgramUniformui64vNV;
GLEW_FUN_EXPORT PFNGLUNIFORMUI64NVPROC __glewUniformui64NV;
GLEW_FUN_EXPORT PFNGLUNIFORMUI64VNVPROC __glewUniformui64vNV;

GLEW_FUN_EXPORT PFNGLTEXTUREBARRIERNVPROC __glewTextureBarrierNV;

GLEW_FUN_EXPORT PFNGLTEXIMAGE2DMULTISAMPLECOVERAGENVPROC __glewTexImage2DMultisampleCoverageNV;
GLEW_FUN_EXPORT PFNGLTEXIMAGE3DMULTISAMPLECOVERAGENVPROC __glewTexImage3DMultisampleCoverageNV;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE2DMULTISAMPLECOVERAGENVPROC __glewTextureImage2DMultisampleCoverageNV;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE2DMULTISAMPLENVPROC __glewTextureImage2DMultisampleNV;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE3DMULTISAMPLECOVERAGENVPROC __glewTextureImage3DMultisampleCoverageNV;
GLEW_FUN_EXPORT PFNGLTEXTUREIMAGE3DMULTISAMPLENVPROC __glewTextureImage3DMultisampleNV;

GLEW_FUN_EXPORT PFNGLACTIVEVARYINGNVPROC __glewActiveVaryingNV;
GLEW_FUN_EXPORT PFNGLBEGINTRANSFORMFEEDBACKNVPROC __glewBeginTransformFeedbackNV;
GLEW_FUN_EXPORT PFNGLBINDBUFFERBASENVPROC __glewBindBufferBaseNV;
GLEW_FUN_EXPORT PFNGLBINDBUFFEROFFSETNVPROC __glewBindBufferOffsetNV;
GLEW_FUN_EXPORT PFNGLBINDBUFFERRANGENVPROC __glewBindBufferRangeNV;
GLEW_FUN_EXPORT PFNGLENDTRANSFORMFEEDBACKNVPROC __glewEndTransformFeedbackNV;
GLEW_FUN_EXPORT PFNGLGETACTIVEVARYINGNVPROC __glewGetActiveVaryingNV;
GLEW_FUN_EXPORT PFNGLGETTRANSFORMFEEDBACKVARYINGNVPROC __glewGetTransformFeedbackVaryingNV;
GLEW_FUN_EXPORT PFNGLGETVARYINGLOCATIONNVPROC __glewGetVaryingLocationNV;
GLEW_FUN_EXPORT PFNGLTRANSFORMFEEDBACKATTRIBSNVPROC __glewTransformFeedbackAttribsNV;
GLEW_FUN_EXPORT PFNGLTRANSFORMFEEDBACKVARYINGSNVPROC __glewTransformFeedbackVaryingsNV;

GLEW_FUN_EXPORT PFNGLBINDTRANSFORMFEEDBACKNVPROC __glewBindTransformFeedbackNV;
GLEW_FUN_EXPORT PFNGLDELETETRANSFORMFEEDBACKSNVPROC __glewDeleteTransformFeedbacksNV;
GLEW_FUN_EXPORT PFNGLDRAWTRANSFORMFEEDBACKNVPROC __glewDrawTransformFeedbackNV;
GLEW_FUN_EXPORT PFNGLGENTRANSFORMFEEDBACKSNVPROC __glewGenTransformFeedbacksNV;
GLEW_FUN_EXPORT PFNGLISTRANSFORMFEEDBACKNVPROC __glewIsTransformFeedbackNV;
GLEW_FUN_EXPORT PFNGLPAUSETRANSFORMFEEDBACKNVPROC __glewPauseTransformFeedbackNV;
GLEW_FUN_EXPORT PFNGLRESUMETRANSFORMFEEDBACKNVPROC __glewResumeTransformFeedbackNV;

GLEW_FUN_EXPORT PFNGLVDPAUFININVPROC __glewVDPAUFiniNV;
GLEW_FUN_EXPORT PFNGLVDPAUGETSURFACEIVNVPROC __glewVDPAUGetSurfaceivNV;
GLEW_FUN_EXPORT PFNGLVDPAUINITNVPROC __glewVDPAUInitNV;
GLEW_FUN_EXPORT PFNGLVDPAUISSURFACENVPROC __glewVDPAUIsSurfaceNV;
GLEW_FUN_EXPORT PFNGLVDPAUMAPSURFACESNVPROC __glewVDPAUMapSurfacesNV;
GLEW_FUN_EXPORT PFNGLVDPAUREGISTEROUTPUTSURFACENVPROC __glewVDPAURegisterOutputSurfaceNV;
GLEW_FUN_EXPORT PFNGLVDPAUREGISTERVIDEOSURFACENVPROC __glewVDPAURegisterVideoSurfaceNV;
GLEW_FUN_EXPORT PFNGLVDPAUSURFACEACCESSNVPROC __glewVDPAUSurfaceAccessNV;
GLEW_FUN_EXPORT PFNGLVDPAUUNMAPSURFACESNVPROC __glewVDPAUUnmapSurfacesNV;
GLEW_FUN_EXPORT PFNGLVDPAUUNREGISTERSURFACENVPROC __glewVDPAUUnregisterSurfaceNV;

GLEW_FUN_EXPORT PFNGLFLUSHVERTEXARRAYRANGENVPROC __glewFlushVertexArrayRangeNV;
GLEW_FUN_EXPORT PFNGLVERTEXARRAYRANGENVPROC __glewVertexArrayRangeNV;

GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBLI64VNVPROC __glewGetVertexAttribLi64vNV;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBLUI64VNVPROC __glewGetVertexAttribLui64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1I64NVPROC __glewVertexAttribL1i64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1I64VNVPROC __glewVertexAttribL1i64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1UI64NVPROC __glewVertexAttribL1ui64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL1UI64VNVPROC __glewVertexAttribL1ui64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2I64NVPROC __glewVertexAttribL2i64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2I64VNVPROC __glewVertexAttribL2i64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2UI64NVPROC __glewVertexAttribL2ui64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL2UI64VNVPROC __glewVertexAttribL2ui64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3I64NVPROC __glewVertexAttribL3i64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3I64VNVPROC __glewVertexAttribL3i64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3UI64NVPROC __glewVertexAttribL3ui64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL3UI64VNVPROC __glewVertexAttribL3ui64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4I64NVPROC __glewVertexAttribL4i64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4I64VNVPROC __glewVertexAttribL4i64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4UI64NVPROC __glewVertexAttribL4ui64NV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBL4UI64VNVPROC __glewVertexAttribL4ui64vNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBLFORMATNVPROC __glewVertexAttribLFormatNV;

GLEW_FUN_EXPORT PFNGLBUFFERADDRESSRANGENVPROC __glewBufferAddressRangeNV;
GLEW_FUN_EXPORT PFNGLCOLORFORMATNVPROC __glewColorFormatNV;
GLEW_FUN_EXPORT PFNGLEDGEFLAGFORMATNVPROC __glewEdgeFlagFormatNV;
GLEW_FUN_EXPORT PFNGLFOGCOORDFORMATNVPROC __glewFogCoordFormatNV;
GLEW_FUN_EXPORT PFNGLGETINTEGERUI64I_VNVPROC __glewGetIntegerui64i_vNV;
GLEW_FUN_EXPORT PFNGLINDEXFORMATNVPROC __glewIndexFormatNV;
GLEW_FUN_EXPORT PFNGLNORMALFORMATNVPROC __glewNormalFormatNV;
GLEW_FUN_EXPORT PFNGLSECONDARYCOLORFORMATNVPROC __glewSecondaryColorFormatNV;
GLEW_FUN_EXPORT PFNGLTEXCOORDFORMATNVPROC __glewTexCoordFormatNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBFORMATNVPROC __glewVertexAttribFormatNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBIFORMATNVPROC __glewVertexAttribIFormatNV;
GLEW_FUN_EXPORT PFNGLVERTEXFORMATNVPROC __glewVertexFormatNV;

GLEW_FUN_EXPORT PFNGLAREPROGRAMSRESIDENTNVPROC __glewAreProgramsResidentNV;
GLEW_FUN_EXPORT PFNGLBINDPROGRAMNVPROC __glewBindProgramNV;
GLEW_FUN_EXPORT PFNGLDELETEPROGRAMSNVPROC __glewDeleteProgramsNV;
GLEW_FUN_EXPORT PFNGLEXECUTEPROGRAMNVPROC __glewExecuteProgramNV;
GLEW_FUN_EXPORT PFNGLGENPROGRAMSNVPROC __glewGenProgramsNV;
GLEW_FUN_EXPORT PFNGLGETPROGRAMPARAMETERDVNVPROC __glewGetProgramParameterdvNV;
GLEW_FUN_EXPORT PFNGLGETPROGRAMPARAMETERFVNVPROC __glewGetProgramParameterfvNV;
GLEW_FUN_EXPORT PFNGLGETPROGRAMSTRINGNVPROC __glewGetProgramStringNV;
GLEW_FUN_EXPORT PFNGLGETPROGRAMIVNVPROC __glewGetProgramivNV;
GLEW_FUN_EXPORT PFNGLGETTRACKMATRIXIVNVPROC __glewGetTrackMatrixivNV;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBPOINTERVNVPROC __glewGetVertexAttribPointervNV;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBDVNVPROC __glewGetVertexAttribdvNV;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBFVNVPROC __glewGetVertexAttribfvNV;
GLEW_FUN_EXPORT PFNGLGETVERTEXATTRIBIVNVPROC __glewGetVertexAttribivNV;
GLEW_FUN_EXPORT PFNGLISPROGRAMNVPROC __glewIsProgramNV;
GLEW_FUN_EXPORT PFNGLLOADPROGRAMNVPROC __glewLoadProgramNV;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETER4DNVPROC __glewProgramParameter4dNV;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETER4DVNVPROC __glewProgramParameter4dvNV;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETER4FNVPROC __glewProgramParameter4fNV;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETER4FVNVPROC __glewProgramParameter4fvNV;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETERS4DVNVPROC __glewProgramParameters4dvNV;
GLEW_FUN_EXPORT PFNGLPROGRAMPARAMETERS4FVNVPROC __glewProgramParameters4fvNV;
GLEW_FUN_EXPORT PFNGLREQUESTRESIDENTPROGRAMSNVPROC __glewRequestResidentProgramsNV;
GLEW_FUN_EXPORT PFNGLTRACKMATRIXNVPROC __glewTrackMatrixNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1DNVPROC __glewVertexAttrib1dNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1DVNVPROC __glewVertexAttrib1dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1FNVPROC __glewVertexAttrib1fNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1FVNVPROC __glewVertexAttrib1fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1SNVPROC __glewVertexAttrib1sNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB1SVNVPROC __glewVertexAttrib1svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2DNVPROC __glewVertexAttrib2dNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2DVNVPROC __glewVertexAttrib2dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2FNVPROC __glewVertexAttrib2fNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2FVNVPROC __glewVertexAttrib2fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2SNVPROC __glewVertexAttrib2sNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB2SVNVPROC __glewVertexAttrib2svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3DNVPROC __glewVertexAttrib3dNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3DVNVPROC __glewVertexAttrib3dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3FNVPROC __glewVertexAttrib3fNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3FVNVPROC __glewVertexAttrib3fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3SNVPROC __glewVertexAttrib3sNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB3SVNVPROC __glewVertexAttrib3svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4DNVPROC __glewVertexAttrib4dNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4DVNVPROC __glewVertexAttrib4dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4FNVPROC __glewVertexAttrib4fNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4FVNVPROC __glewVertexAttrib4fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4SNVPROC __glewVertexAttrib4sNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4SVNVPROC __glewVertexAttrib4svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4UBNVPROC __glewVertexAttrib4ubNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIB4UBVNVPROC __glewVertexAttrib4ubvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBPOINTERNVPROC __glewVertexAttribPointerNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS1DVNVPROC __glewVertexAttribs1dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS1FVNVPROC __glewVertexAttribs1fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS1SVNVPROC __glewVertexAttribs1svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS2DVNVPROC __glewVertexAttribs2dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS2FVNVPROC __glewVertexAttribs2fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS2SVNVPROC __glewVertexAttribs2svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS3DVNVPROC __glewVertexAttribs3dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS3FVNVPROC __glewVertexAttribs3fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS3SVNVPROC __glewVertexAttribs3svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS4DVNVPROC __glewVertexAttribs4dvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS4FVNVPROC __glewVertexAttribs4fvNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS4SVNVPROC __glewVertexAttribs4svNV;
GLEW_FUN_EXPORT PFNGLVERTEXATTRIBS4UBVNVPROC __glewVertexAttribs4ubvNV;

GLEW_FUN_EXPORT PFNGLBEGINVIDEOCAPTURENVPROC __glewBeginVideoCaptureNV;
GLEW_FUN_EXPORT PFNGLBINDVIDEOCAPTURESTREAMBUFFERNVPROC __glewBindVideoCaptureStreamBufferNV;
GLEW_FUN_EXPORT PFNGLBINDVIDEOCAPTURESTREAMTEXTURENVPROC __glewBindVideoCaptureStreamTextureNV;
GLEW_FUN_EXPORT PFNGLENDVIDEOCAPTURENVPROC __glewEndVideoCaptureNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOCAPTURESTREAMDVNVPROC __glewGetVideoCaptureStreamdvNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOCAPTURESTREAMFVNVPROC __glewGetVideoCaptureStreamfvNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOCAPTURESTREAMIVNVPROC __glewGetVideoCaptureStreamivNV;
GLEW_FUN_EXPORT PFNGLGETVIDEOCAPTUREIVNVPROC __glewGetVideoCaptureivNV;
GLEW_FUN_EXPORT PFNGLVIDEOCAPTURENVPROC __glewVideoCaptureNV;
GLEW_FUN_EXPORT PFNGLVIDEOCAPTURESTREAMPARAMETERDVNVPROC __glewVideoCaptureStreamParameterdvNV;
GLEW_FUN_EXPORT PFNGLVIDEOCAPTURESTREAMPARAMETERFVNVPROC __glewVideoCaptureStreamParameterfvNV;
GLEW_FUN_EXPORT PFNGLVIDEOCAPTURESTREAMPARAMETERIVNVPROC __glewVideoCaptureStreamParameterivNV;

GLEW_FUN_EXPORT PFNGLCLEARDEPTHFOESPROC __glewClearDepthfOES;
GLEW_FUN_EXPORT PFNGLCLIPPLANEFOESPROC __glewClipPlanefOES;
GLEW_FUN_EXPORT PFNGLDEPTHRANGEFOESPROC __glewDepthRangefOES;
GLEW_FUN_EXPORT PFNGLFRUSTUMFOESPROC __glewFrustumfOES;
GLEW_FUN_EXPORT PFNGLGETCLIPPLANEFOESPROC __glewGetClipPlanefOES;
GLEW_FUN_EXPORT PFNGLORTHOFOESPROC __glewOrthofOES;

GLEW_FUN_EXPORT PFNGLDETAILTEXFUNCSGISPROC __glewDetailTexFuncSGIS;
GLEW_FUN_EXPORT PFNGLGETDETAILTEXFUNCSGISPROC __glewGetDetailTexFuncSGIS;

GLEW_FUN_EXPORT PFNGLFOGFUNCSGISPROC __glewFogFuncSGIS;
GLEW_FUN_EXPORT PFNGLGETFOGFUNCSGISPROC __glewGetFogFuncSGIS;

GLEW_FUN_EXPORT PFNGLSAMPLEMASKSGISPROC __glewSampleMaskSGIS;
GLEW_FUN_EXPORT PFNGLSAMPLEPATTERNSGISPROC __glewSamplePatternSGIS;

GLEW_FUN_EXPORT PFNGLGETSHARPENTEXFUNCSGISPROC __glewGetSharpenTexFuncSGIS;
GLEW_FUN_EXPORT PFNGLSHARPENTEXFUNCSGISPROC __glewSharpenTexFuncSGIS;

GLEW_FUN_EXPORT PFNGLTEXIMAGE4DSGISPROC __glewTexImage4DSGIS;
GLEW_FUN_EXPORT PFNGLTEXSUBIMAGE4DSGISPROC __glewTexSubImage4DSGIS;

GLEW_FUN_EXPORT PFNGLGETTEXFILTERFUNCSGISPROC __glewGetTexFilterFuncSGIS;
GLEW_FUN_EXPORT PFNGLTEXFILTERFUNCSGISPROC __glewTexFilterFuncSGIS;

GLEW_FUN_EXPORT PFNGLASYNCMARKERSGIXPROC __glewAsyncMarkerSGIX;
GLEW_FUN_EXPORT PFNGLDELETEASYNCMARKERSSGIXPROC __glewDeleteAsyncMarkersSGIX;
GLEW_FUN_EXPORT PFNGLFINISHASYNCSGIXPROC __glewFinishAsyncSGIX;
GLEW_FUN_EXPORT PFNGLGENASYNCMARKERSSGIXPROC __glewGenAsyncMarkersSGIX;
GLEW_FUN_EXPORT PFNGLISASYNCMARKERSGIXPROC __glewIsAsyncMarkerSGIX;
GLEW_FUN_EXPORT PFNGLPOLLASYNCSGIXPROC __glewPollAsyncSGIX;

GLEW_FUN_EXPORT PFNGLFLUSHRASTERSGIXPROC __glewFlushRasterSGIX;

GLEW_FUN_EXPORT PFNGLTEXTUREFOGSGIXPROC __glewTextureFogSGIX;

GLEW_FUN_EXPORT PFNGLFRAGMENTCOLORMATERIALSGIXPROC __glewFragmentColorMaterialSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELFSGIXPROC __glewFragmentLightModelfSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELFVSGIXPROC __glewFragmentLightModelfvSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELISGIXPROC __glewFragmentLightModeliSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTMODELIVSGIXPROC __glewFragmentLightModelivSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTFSGIXPROC __glewFragmentLightfSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTFVSGIXPROC __glewFragmentLightfvSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTISGIXPROC __glewFragmentLightiSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTLIGHTIVSGIXPROC __glewFragmentLightivSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALFSGIXPROC __glewFragmentMaterialfSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALFVSGIXPROC __glewFragmentMaterialfvSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALISGIXPROC __glewFragmentMaterialiSGIX;
GLEW_FUN_EXPORT PFNGLFRAGMENTMATERIALIVSGIXPROC __glewFragmentMaterialivSGIX;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTLIGHTFVSGIXPROC __glewGetFragmentLightfvSGIX;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTLIGHTIVSGIXPROC __glewGetFragmentLightivSGIX;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTMATERIALFVSGIXPROC __glewGetFragmentMaterialfvSGIX;
GLEW_FUN_EXPORT PFNGLGETFRAGMENTMATERIALIVSGIXPROC __glewGetFragmentMaterialivSGIX;

GLEW_FUN_EXPORT PFNGLFRAMEZOOMSGIXPROC __glewFrameZoomSGIX;

GLEW_FUN_EXPORT PFNGLPIXELTEXGENSGIXPROC __glewPixelTexGenSGIX;

GLEW_FUN_EXPORT PFNGLREFERENCEPLANESGIXPROC __glewReferencePlaneSGIX;

GLEW_FUN_EXPORT PFNGLSPRITEPARAMETERFSGIXPROC __glewSpriteParameterfSGIX;
GLEW_FUN_EXPORT PFNGLSPRITEPARAMETERFVSGIXPROC __glewSpriteParameterfvSGIX;
GLEW_FUN_EXPORT PFNGLSPRITEPARAMETERISGIXPROC __glewSpriteParameteriSGIX;
GLEW_FUN_EXPORT PFNGLSPRITEPARAMETERIVSGIXPROC __glewSpriteParameterivSGIX;

GLEW_FUN_EXPORT PFNGLTAGSAMPLEBUFFERSGIXPROC __glewTagSampleBufferSGIX;

GLEW_FUN_EXPORT PFNGLCOLORTABLEPARAMETERFVSGIPROC __glewColorTableParameterfvSGI;
GLEW_FUN_EXPORT PFNGLCOLORTABLEPARAMETERIVSGIPROC __glewColorTableParameterivSGI;
GLEW_FUN_EXPORT PFNGLCOLORTABLESGIPROC __glewColorTableSGI;
GLEW_FUN_EXPORT PFNGLCOPYCOLORTABLESGIPROC __glewCopyColorTableSGI;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPARAMETERFVSGIPROC __glewGetColorTableParameterfvSGI;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLEPARAMETERIVSGIPROC __glewGetColorTableParameterivSGI;
GLEW_FUN_EXPORT PFNGLGETCOLORTABLESGIPROC __glewGetColorTableSGI;

GLEW_FUN_EXPORT PFNGLFINISHTEXTURESUNXPROC __glewFinishTextureSUNX;

GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORBSUNPROC __glewGlobalAlphaFactorbSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORDSUNPROC __glewGlobalAlphaFactordSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORFSUNPROC __glewGlobalAlphaFactorfSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORISUNPROC __glewGlobalAlphaFactoriSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORSSUNPROC __glewGlobalAlphaFactorsSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORUBSUNPROC __glewGlobalAlphaFactorubSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORUISUNPROC __glewGlobalAlphaFactoruiSUN;
GLEW_FUN_EXPORT PFNGLGLOBALALPHAFACTORUSSUNPROC __glewGlobalAlphaFactorusSUN;

GLEW_FUN_EXPORT PFNGLREADVIDEOPIXELSSUNPROC __glewReadVideoPixelsSUN;

GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEPOINTERSUNPROC __glewReplacementCodePointerSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUBSUNPROC __glewReplacementCodeubSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUBVSUNPROC __glewReplacementCodeubvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUISUNPROC __glewReplacementCodeuiSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUIVSUNPROC __glewReplacementCodeuivSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUSSUNPROC __glewReplacementCodeusSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUSVSUNPROC __glewReplacementCodeusvSUN;

GLEW_FUN_EXPORT PFNGLCOLOR3FVERTEX3FSUNPROC __glewColor3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLCOLOR3FVERTEX3FVSUNPROC __glewColor3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLCOLOR4FNORMAL3FVERTEX3FSUNPROC __glewColor4fNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLCOLOR4FNORMAL3FVERTEX3FVSUNPROC __glewColor4fNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLCOLOR4UBVERTEX2FSUNPROC __glewColor4ubVertex2fSUN;
GLEW_FUN_EXPORT PFNGLCOLOR4UBVERTEX2FVSUNPROC __glewColor4ubVertex2fvSUN;
GLEW_FUN_EXPORT PFNGLCOLOR4UBVERTEX3FSUNPROC __glewColor4ubVertex3fSUN;
GLEW_FUN_EXPORT PFNGLCOLOR4UBVERTEX3FVSUNPROC __glewColor4ubVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLNORMAL3FVERTEX3FSUNPROC __glewNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLNORMAL3FVERTEX3FVSUNPROC __glewNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUICOLOR3FVERTEX3FSUNPROC __glewReplacementCodeuiColor3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUICOLOR3FVERTEX3FVSUNPROC __glewReplacementCodeuiColor3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUICOLOR4FNORMAL3FVERTEX3FSUNPROC __glewReplacementCodeuiColor4fNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUICOLOR4FNORMAL3FVERTEX3FVSUNPROC __glewReplacementCodeuiColor4fNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUICOLOR4UBVERTEX3FSUNPROC __glewReplacementCodeuiColor4ubVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUICOLOR4UBVERTEX3FVSUNPROC __glewReplacementCodeuiColor4ubVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUINORMAL3FVERTEX3FSUNPROC __glewReplacementCodeuiNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUINORMAL3FVERTEX3FVSUNPROC __glewReplacementCodeuiNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUITEXCOORD2FCOLOR4FNORMAL3FVERTEX3FSUNPROC __glewReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUITEXCOORD2FCOLOR4FNORMAL3FVERTEX3FVSUNPROC __glewReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUITEXCOORD2FNORMAL3FVERTEX3FSUNPROC __glewReplacementCodeuiTexCoord2fNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUITEXCOORD2FNORMAL3FVERTEX3FVSUNPROC __glewReplacementCodeuiTexCoord2fNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUITEXCOORD2FVERTEX3FSUNPROC __glewReplacementCodeuiTexCoord2fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUITEXCOORD2FVERTEX3FVSUNPROC __glewReplacementCodeuiTexCoord2fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUIVERTEX3FSUNPROC __glewReplacementCodeuiVertex3fSUN;
GLEW_FUN_EXPORT PFNGLREPLACEMENTCODEUIVERTEX3FVSUNPROC __glewReplacementCodeuiVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FCOLOR3FVERTEX3FSUNPROC __glewTexCoord2fColor3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FCOLOR3FVERTEX3FVSUNPROC __glewTexCoord2fColor3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FCOLOR4FNORMAL3FVERTEX3FSUNPROC __glewTexCoord2fColor4fNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FCOLOR4FNORMAL3FVERTEX3FVSUNPROC __glewTexCoord2fColor4fNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FCOLOR4UBVERTEX3FSUNPROC __glewTexCoord2fColor4ubVertex3fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FCOLOR4UBVERTEX3FVSUNPROC __glewTexCoord2fColor4ubVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FNORMAL3FVERTEX3FSUNPROC __glewTexCoord2fNormal3fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FNORMAL3FVERTEX3FVSUNPROC __glewTexCoord2fNormal3fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FVERTEX3FSUNPROC __glewTexCoord2fVertex3fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD2FVERTEX3FVSUNPROC __glewTexCoord2fVertex3fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD4FCOLOR4FNORMAL3FVERTEX4FSUNPROC __glewTexCoord4fColor4fNormal3fVertex4fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD4FCOLOR4FNORMAL3FVERTEX4FVSUNPROC __glewTexCoord4fColor4fNormal3fVertex4fvSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD4FVERTEX4FSUNPROC __glewTexCoord4fVertex4fSUN;
GLEW_FUN_EXPORT PFNGLTEXCOORD4FVERTEX4FVSUNPROC __glewTexCoord4fVertex4fvSUN;

GLEW_FUN_EXPORT PFNGLADDSWAPHINTRECTWINPROC __glewAddSwapHintRectWIN;

#if defined(GLEW_MX) && !defined(_WIN32)
struct GLEWContextStruct
{
#endif /* GLEW_MX */

GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_1_1;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_1_2;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_1_2_1;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_1_3;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_1_4;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_1_5;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_2_0;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_2_1;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_3_0;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_3_1;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_3_2;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_3_3;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_4_0;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_4_1;
GLEW_VAR_EXPORT GLboolean __GLEW_VERSION_4_2;
GLEW_VAR_EXPORT GLboolean __GLEW_3DFX_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_3DFX_tbuffer;
GLEW_VAR_EXPORT GLboolean __GLEW_3DFX_texture_compression_FXT1;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_blend_minmax_factor;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_conservative_depth;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_debug_output;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_depth_clamp_separate;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_draw_buffers_blend;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_multi_draw_indirect;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_name_gen_delete;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_performance_monitor;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_sample_positions;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_seamless_cubemap_per_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_shader_stencil_export;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_texture_texture4;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_transform_feedback3_lines_triangles;
GLEW_VAR_EXPORT GLboolean __GLEW_AMD_vertex_shader_tessellator;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_aux_depth_stencil;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_client_storage;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_element_array;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_fence;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_float_pixels;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_flush_buffer_range;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_object_purgeable;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_pixel_buffer;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_rgb_422;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_row_bytes;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_specular_vector;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_texture_range;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_transform_hint;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_vertex_array_object;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_vertex_array_range;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_vertex_program_evaluators;
GLEW_VAR_EXPORT GLboolean __GLEW_APPLE_ycbcr_422;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_ES2_compatibility;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_base_instance;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_blend_func_extended;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_cl_event;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_color_buffer_float;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_compatibility;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_compressed_texture_pixel_storage;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_conservative_depth;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_copy_buffer;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_debug_output;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_depth_buffer_float;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_depth_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_depth_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_draw_buffers;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_draw_buffers_blend;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_draw_elements_base_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_draw_indirect;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_draw_instanced;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_explicit_attrib_location;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_fragment_coord_conventions;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_fragment_program;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_fragment_program_shadow;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_fragment_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_framebuffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_framebuffer_sRGB;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_geometry_shader4;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_get_program_binary;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_gpu_shader5;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_gpu_shader_fp64;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_half_float_pixel;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_half_float_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_imaging;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_instanced_arrays;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_internalformat_query;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_map_buffer_alignment;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_map_buffer_range;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_matrix_palette;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_multitexture;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_occlusion_query;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_occlusion_query2;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_pixel_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_point_parameters;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_point_sprite;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_provoking_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_robustness;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_sample_shading;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_sampler_objects;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_seamless_cube_map;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_separate_shader_objects;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_atomic_counters;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_bit_encoding;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_image_load_store;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_objects;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_precision;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_stencil_export;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_subroutine;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shader_texture_lod;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shading_language_100;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shading_language_420pack;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shading_language_include;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shading_language_packing;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shadow;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_shadow_ambient;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_sync;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_tessellation_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_border_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_buffer_object_rgb32;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_compression;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_compression_bptc;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_compression_rgtc;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_cube_map;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_cube_map_array;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_env_add;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_env_combine;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_env_crossbar;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_env_dot3;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_float;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_gather;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_mirrored_repeat;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_non_power_of_two;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_query_lod;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_rectangle;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_rg;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_rgb10_a2ui;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_storage;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_texture_swizzle;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_timer_query;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_transform_feedback2;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_transform_feedback3;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_transform_feedback_instanced;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_transpose_matrix;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_uniform_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_array_bgra;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_array_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_attrib_64bit;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_blend;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_program;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_vertex_type_2_10_10_10_rev;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_viewport_array;
GLEW_VAR_EXPORT GLboolean __GLEW_ARB_window_pos;
GLEW_VAR_EXPORT GLboolean __GLEW_ATIX_point_sprites;
GLEW_VAR_EXPORT GLboolean __GLEW_ATIX_texture_env_combine3;
GLEW_VAR_EXPORT GLboolean __GLEW_ATIX_texture_env_route;
GLEW_VAR_EXPORT GLboolean __GLEW_ATIX_vertex_shader_output_point_size;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_draw_buffers;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_element_array;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_envmap_bumpmap;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_fragment_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_map_object_buffer;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_meminfo;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_pn_triangles;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_separate_stencil;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_shader_texture_lod;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_text_fragment_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_texture_compression_3dc;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_texture_env_combine3;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_texture_float;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_texture_mirror_once;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_vertex_array_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_vertex_attrib_array_object;
GLEW_VAR_EXPORT GLboolean __GLEW_ATI_vertex_streams;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_422_pixels;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_Cg_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_abgr;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_bgra;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_bindable_uniform;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_blend_color;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_blend_equation_separate;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_blend_func_separate;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_blend_logic_op;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_blend_minmax;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_blend_subtract;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_clip_volume_hint;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_cmyka;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_color_subtable;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_compiled_vertex_array;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_convolution;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_coordinate_frame;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_copy_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_cull_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_depth_bounds_test;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_direct_state_access;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_draw_buffers2;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_draw_instanced;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_draw_range_elements;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_fog_coord;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_fragment_lighting;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_framebuffer_blit;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_framebuffer_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_framebuffer_multisample_blit_scaled;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_framebuffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_framebuffer_sRGB;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_geometry_shader4;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_gpu_program_parameters;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_gpu_shader4;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_histogram;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_index_array_formats;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_index_func;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_index_material;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_index_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_light_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_misc_attribute;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_multi_draw_arrays;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_packed_depth_stencil;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_packed_float;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_packed_pixels;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_paletted_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_pixel_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_pixel_transform;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_pixel_transform_color_table;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_point_parameters;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_polygon_offset;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_provoking_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_rescale_normal;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_scene_marker;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_secondary_color;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_separate_shader_objects;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_separate_specular_color;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_shader_image_load_store;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_shadow_funcs;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_shared_texture_palette;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_stencil_clear_tag;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_stencil_two_side;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_stencil_wrap;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_subtexture;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture3D;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_array;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_compression_dxt1;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_compression_latc;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_compression_rgtc;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_compression_s3tc;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_cube_map;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_edge_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_env;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_env_add;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_env_combine;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_env_dot3;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_filter_anisotropic;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_integer;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_lod_bias;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_mirror_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_object;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_perturb_normal;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_rectangle;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_sRGB;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_sRGB_decode;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_shared_exponent;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_snorm;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_texture_swizzle;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_timer_query;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_transform_feedback;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_vertex_array;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_vertex_array_bgra;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_vertex_attrib_64bit;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_vertex_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_vertex_weighting;
GLEW_VAR_EXPORT GLboolean __GLEW_EXT_x11_sync_object;
GLEW_VAR_EXPORT GLboolean __GLEW_GREMEDY_frame_terminator;
GLEW_VAR_EXPORT GLboolean __GLEW_GREMEDY_string_marker;
GLEW_VAR_EXPORT GLboolean __GLEW_HP_convolution_border_modes;
GLEW_VAR_EXPORT GLboolean __GLEW_HP_image_transform;
GLEW_VAR_EXPORT GLboolean __GLEW_HP_occlusion_test;
GLEW_VAR_EXPORT GLboolean __GLEW_HP_texture_lighting;
GLEW_VAR_EXPORT GLboolean __GLEW_IBM_cull_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_IBM_multimode_draw_arrays;
GLEW_VAR_EXPORT GLboolean __GLEW_IBM_rasterpos_clip;
GLEW_VAR_EXPORT GLboolean __GLEW_IBM_static_data;
GLEW_VAR_EXPORT GLboolean __GLEW_IBM_texture_mirrored_repeat;
GLEW_VAR_EXPORT GLboolean __GLEW_IBM_vertex_array_lists;
GLEW_VAR_EXPORT GLboolean __GLEW_INGR_color_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_INGR_interlace_read;
GLEW_VAR_EXPORT GLboolean __GLEW_INTEL_parallel_arrays;
GLEW_VAR_EXPORT GLboolean __GLEW_INTEL_texture_scissor;
GLEW_VAR_EXPORT GLboolean __GLEW_KTX_buffer_region;
GLEW_VAR_EXPORT GLboolean __GLEW_MESAX_texture_stack;
GLEW_VAR_EXPORT GLboolean __GLEW_MESA_pack_invert;
GLEW_VAR_EXPORT GLboolean __GLEW_MESA_resize_buffers;
GLEW_VAR_EXPORT GLboolean __GLEW_MESA_window_pos;
GLEW_VAR_EXPORT GLboolean __GLEW_MESA_ycbcr_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_NVX_gpu_memory_info;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_blend_square;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_conditional_render;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_copy_depth_to_color;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_copy_image;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_depth_buffer_float;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_depth_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_depth_range_unclamped;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_evaluators;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_explicit_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_fence;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_float_buffer;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_fog_distance;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_fragment_program;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_fragment_program2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_fragment_program4;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_fragment_program_option;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_framebuffer_multisample_coverage;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_geometry_program4;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_geometry_shader4;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_gpu_program4;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_gpu_program5;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_gpu_program_fp64;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_gpu_shader5;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_half_float;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_light_max_exponent;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_multisample_coverage;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_multisample_filter_hint;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_occlusion_query;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_packed_depth_stencil;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_parameter_buffer_object;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_parameter_buffer_object2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_path_rendering;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_pixel_data_range;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_point_sprite;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_present_video;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_primitive_restart;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_register_combiners;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_register_combiners2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_shader_buffer_load;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_tessellation_program5;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texgen_emboss;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texgen_reflection;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_barrier;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_compression_vtc;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_env_combine4;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_expand_normal;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_rectangle;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_shader;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_shader2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_texture_shader3;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_transform_feedback;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_transform_feedback2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vdpau_interop;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_array_range;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_array_range2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_attrib_integer_64bit;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_buffer_unified_memory;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_program;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_program1_1;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_program2;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_program2_option;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_program3;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_vertex_program4;
GLEW_VAR_EXPORT GLboolean __GLEW_NV_video_capture;
GLEW_VAR_EXPORT GLboolean __GLEW_OES_byte_coordinates;
GLEW_VAR_EXPORT GLboolean __GLEW_OES_compressed_paletted_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_OES_read_format;
GLEW_VAR_EXPORT GLboolean __GLEW_OES_single_precision;
GLEW_VAR_EXPORT GLboolean __GLEW_OML_interlace;
GLEW_VAR_EXPORT GLboolean __GLEW_OML_resample;
GLEW_VAR_EXPORT GLboolean __GLEW_OML_subsample;
GLEW_VAR_EXPORT GLboolean __GLEW_PGI_misc_hints;
GLEW_VAR_EXPORT GLboolean __GLEW_PGI_vertex_hints;
GLEW_VAR_EXPORT GLboolean __GLEW_REND_screen_coordinates;
GLEW_VAR_EXPORT GLboolean __GLEW_S3_s3tc;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_color_range;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_detail_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_fog_function;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_generate_mipmap;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_multisample;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_pixel_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_point_line_texgen;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_sharpen_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_texture4D;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_texture_border_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_texture_edge_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_texture_filter4;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_texture_lod;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIS_texture_select;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_async;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_async_histogram;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_async_pixel;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_blend_alpha_minmax;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_clipmap;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_convolution_accuracy;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_depth_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_flush_raster;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_fog_offset;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_fog_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_fragment_specular_lighting;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_framezoom;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_interlace;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_ir_instrument1;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_list_priority;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_pixel_texture;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_pixel_texture_bits;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_reference_plane;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_resample;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_shadow;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_shadow_ambient;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_sprite;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_tag_sample_buffer;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_texture_add_env;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_texture_coordinate_clamp;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_texture_lod_bias;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_texture_multi_buffer;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_texture_range;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_texture_scale_bias;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_vertex_preclip;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_vertex_preclip_hint;
GLEW_VAR_EXPORT GLboolean __GLEW_SGIX_ycrcb;
GLEW_VAR_EXPORT GLboolean __GLEW_SGI_color_matrix;
GLEW_VAR_EXPORT GLboolean __GLEW_SGI_color_table;
GLEW_VAR_EXPORT GLboolean __GLEW_SGI_texture_color_table;
GLEW_VAR_EXPORT GLboolean __GLEW_SUNX_constant_data;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_convolution_border_modes;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_global_alpha;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_mesh_array;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_read_video_pixels;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_slice_accum;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_triangle_list;
GLEW_VAR_EXPORT GLboolean __GLEW_SUN_vertex;
GLEW_VAR_EXPORT GLboolean __GLEW_WIN_phong_shading;
GLEW_VAR_EXPORT GLboolean __GLEW_WIN_specular_fog;
GLEW_VAR_EXPORT GLboolean __GLEW_WIN_swap_hint;

#ifdef GLEW_MX
}; /* GLEWContextStruct */
#endif /* GLEW_MX */

/* ------------------------------------------------------------------------- */

/* error codes */
#define GLEW_OK 0
#define GLEW_NO_ERROR 0
#define GLEW_ERROR_NO_GL_VERSION 1  /* missing GL version */
#define GLEW_ERROR_GL_VERSION_10_ONLY 2  /* Need at least OpenGL 1.1 */
#define GLEW_ERROR_GLX_VERSION_11_ONLY 3  /* Need at least GLX 1.2 */

/* string codes */
#define GLEW_VERSION 1
#define GLEW_VERSION_MAJOR 2
#define GLEW_VERSION_MINOR 3
#define GLEW_VERSION_MICRO 4

/* API */
#ifdef GLEW_MX

typedef struct GLEWContextStruct GLEWContext;
GLEWAPI GLenum glewContextInit (GLEWContext* ctx);
GLEWAPI GLboolean glewContextIsSupported (const GLEWContext* ctx, const char* name);

#define glewInit() glewContextInit(glewGetContext())
#define glewIsSupported(x) glewContextIsSupported(glewGetContext(), x)
#define glewIsExtensionSupported(x) glewIsSupported(x)

#define GLEW_GET_VAR(x) (*(const GLboolean*)&(glewGetContext()->x))
#ifdef _WIN32
#  define GLEW_GET_FUN(x) glewGetContext()->x
#else
#  define GLEW_GET_FUN(x) x
#endif

#else /* GLEW_MX */

GLEWAPI GLenum glewInit ();
GLEWAPI GLboolean glewIsSupported (const char* name);
#define glewIsExtensionSupported(x) glewIsSupported(x)

#define GLEW_GET_VAR(x) (*(const GLboolean*)&x)
#define GLEW_GET_FUN(x) x

#endif /* GLEW_MX */

GLEWAPI GLboolean glewExperimental;
GLEWAPI GLboolean glewGetExtension (const char* name);
GLEWAPI const GLubyte* glewGetErrorString (GLenum error);
GLEWAPI const GLubyte* glewGetString (GLenum name);

#ifdef __cplusplus
}
#endif

#ifdef GLEW_APIENTRY_DEFINED
#undef GLEW_APIENTRY_DEFINED
#undef APIENTRY
#undef GLAPIENTRY
#define GLAPIENTRY
#endif

#ifdef GLEW_CALLBACK_DEFINED
#undef GLEW_CALLBACK_DEFINED
#undef CALLBACK
#endif

#ifdef GLEW_WINGDIAPI_DEFINED
#undef GLEW_WINGDIAPI_DEFINED
#undef WINGDIAPI
#endif

#undef GLAPI
/* #undef GLEWAPI */

#endif /* __glew_h__ */
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#ifndef __glext_h_
#define __glext_h_

#ifdef __cplusplus
extern "C" {
#endif

/*
** Copyright 1998, 1999, 2000, 2001, NVIDIA Corporation.
** All rights Reserved.
** 
** THE INFORMATION CONTAINED HEREIN IS PROPRIETARY AND CONFIDENTIAL TO
** NVIDIA, CORPORATION.  USE, REPRODUCTION OR DISCLOSURE TO ANY THIRD PARTY
** IS SUBJECT TO WRITTEN PRE-APPROVAL BY NVIDIA, CORPORATION.
*/

/*
** License Applicability. Except to the extent portions of this file are
** made subject to an alternative license as permitted in the SGI Free
** Software License B, Version 1.1 (the "License"), the contents of this
** file are subject only to the provisions of the License. You may not use
** this file except in compliance with the License. You may obtain a copy
** of the License at Silicon Graphics, Inc., attn: Legal Services, 1600
** Amphitheatre Parkway, Mountain View, CA 94043-1351, or at:
** 
** http://oss.sgi.com/projects/FreeB
** 
** Note that, as provided in the License, the Software is distributed on an
** "AS IS" basis, with ALL EXPRESS AND IMPLIED WARRANTIES AND CONDITIONS
** DISCLAIMED, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES AND
** CONDITIONS OF MERCHANTABILITY, SATISFACTORY QUALITY, FITNESS FOR A
** PARTICULAR PURPOSE, AND NON-INFRINGEMENT.
** 
** Original Code. The Original Code is: OpenGL Sample Implementation,
** Version 1.2.1, released January 26, 2000, developed by Silicon Graphics,
** Inc. The Original Code is Copyright (c) 1991-2000 Silicon Graphics, Inc.
** Copyright in any portions created by third parties is as indicated
** elsewhere herein. All Rights Reserved.
** 
** Additional Notice Provisions: This software was created using the
** OpenGL(R) version 1.2.1 Sample Implementation published by SGI, but has
** not been independently verified as being compliant with the OpenGL(R)
** version 1.2.1 Specification.
*/

#if defined(_WIN32) && !defined(APIENTRY) && !defined(__CYGWIN__)
#define WIN32_LEAN_AND_MEAN 1
#include <windows.h>
#endif

#ifndef APIENTRY
#define APIENTRY
#endif

/*************************************************************/

/* Header file version number, required by OpenGL ABI for Linux */
#define GL_GLEXT_VERSION 6

#ifndef GL_VERSION_1_2
#define GL_CONSTANT_COLOR                 0x8001
#define GL_ONE_MINUS_CONSTANT_COLOR       0x8002
#define GL_CONSTANT_ALPHA                 0x8003
#define GL_ONE_MINUS_CONSTANT_ALPHA       0x8004
#define GL_BLEND_COLOR                    0x8005
#define GL_FUNC_ADD                       0x8006
#define GL_MIN                            0x8007
#define GL_MAX                            0x8008
#define GL_BLEND_EQUATION                 0x8009
#define GL_FUNC_SUBTRACT                  0x800A
#define GL_FUNC_REVERSE_SUBTRACT          0x800B
#define GL_CONVOLUTION_1D                 0x8010
#define GL_CONVOLUTION_2D                 0x8011
#define GL_SEPARABLE_2D                   0x8012
#define GL_CONVOLUTION_BORDER_MODE        0x8013
#define GL_CONVOLUTION_FILTER_SCALE       0x8014
#define GL_CONVOLUTION_FILTER_BIAS        0x8015
#define GL_REDUCE                         0x8016
#define GL_CONVOLUTION_FORMAT             0x8017
#define GL_CONVOLUTION_WIDTH              0x8018
#define GL_CONVOLUTION_HEIGHT             0x8019
#define GL_MAX_CONVOLUTION_WIDTH          0x801A
#define GL_MAX_CONVOLUTION_HEIGHT         0x801B
#define GL_POST_CONVOLUTION_RED_SCALE     0x801C
#define GL_POST_CONVOLUTION_GREEN_SCALE   0x801D
#define GL_POST_CONVOLUTION_BLUE_SCALE    0x801E
#define GL_POST_CONVOLUTION_ALPHA_SCALE   0x801F
#define GL_POST_CONVOLUTION_RED_BIAS      0x8020
#define GL_POST_CONVOLUTION_GREEN_BIAS    0x8021
#define GL_POST_CONVOLUTION_BLUE_BIAS     0x8022
#define GL_POST_CONVOLUTION_ALPHA_BIAS    0x8023
#define GL_HISTOGRAM                      0x8024
#define GL_PROXY_HISTOGRAM                0x8025
#define GL_HISTOGRAM_WIDTH                0x8026
#define GL_HISTOGRAM_FORMAT               0x8027
#define GL_HISTOGRAM_RED_SIZE             0x8028
#define GL_HISTOGRAM_GREEN_SIZE           0x8029
#define GL_HISTOGRAM_BLUE_SIZE            0x802A
#define GL_HISTOGRAM_ALPHA_SIZE           0x802B
#define GL_HISTOGRAM_LUMINANCE_SIZE       0x802C
#define GL_HISTOGRAM_SINK                 0x802D
#define GL_MINMAX                         0x802E
#define GL_MINMAX_FORMAT                  0x802F
#define GL_MINMAX_SINK                    0x8030
#define GL_TABLE_TOO_LARGE                0x8031
#define GL_UNSIGNED_BYTE_3_3_2            0x8032
#define GL_UNSIGNED_SHORT_4_4_4_4         0x8033
#define GL_UNSIGNED_SHORT_5_5_5_1         0x8034
#define GL_UNSIGNED_INT_8_8_8_8           0x8035
#define GL_UNSIGNED_INT_10_10_10_2        0x8036
#define GL_RESCALE_NORMAL                 0x803A
#define GL_UNSIGNED_BYTE_2_3_3_REV        0x8362
#define GL_UNSIGNED_SHORT_5_6_5           0x8363
#define GL_UNSIGNED_SHORT_5_6_5_REV       0x8364
#define GL_UNSIGNED_SHORT_4_4_4_4_REV     0x8365
#define GL_UNSIGNED_SHORT_1_5_5_5_REV     0x8366
#define GL_UNSIGNED_INT_8_8_8_8_REV       0x8367
#define GL_UNSIGNED_INT_2_10_10_10_REV    0x8368
#define GL_COLOR_MATRIX                   0x80B1
#define GL_COLOR_MATRIX_STACK_DEPTH       0x80B2
#define GL_MAX_COLOR_MATRIX_STACK_DEPTH   0x80B3
#define GL_POST_COLOR_MATRIX_RED_SCALE    0x80B4
#define GL_POST_COLOR_MATRIX_GREEN_SCALE  0x80B5
#define GL_POST_COLOR_MATRIX_BLUE_SCALE   0x80B6
#define GL_POST_COLOR_MATRIX_ALPHA_SCALE  0x80B7
#define GL_POST_COLOR_MATRIX_RED_BIAS     0x80B8
#define GL_POST_COLOR_MATRIX_GREEN_BIAS   0x80B9
#define GL_POST_COLOR_MATRIX_BLUE_BIAS    0x80BA
#define GL_COLOR_TABLE                    0x80D0
#define GL_POST_CONVOLUTION_COLOR_TABLE   0x80D1
#define GL_POST_COLOR_MATRIX_COLOR_TABLE  0x80D2
#define GL_PROXY_COLOR_TABLE              0x80D3
#define GL_PROXY_POST_CONVOLUTION_COLOR_TABLE 0x80D4
#define GL_PROXY_POST_COLOR_MATRIX_COLOR_TABLE 0x80D5
#define GL_COLOR_TABLE_SCALE              0x80D6
#define GL_COLOR_TABLE_BIAS               0x80D7
#define GL_COLOR_TABLE_FORMAT             0x80D8
#define GL_COLOR_TABLE_WIDTH              0x80D9
#define GL_COLOR_TABLE_RED_SIZE           0x80DA
#define GL_COLOR_TABLE_GREEN_SIZE         0x80DB
#define GL_COLOR_TABLE_BLUE_SIZE          0x80DC
#define GL_COLOR_TABLE_ALPHA_SIZE         0x80DD
#define GL_COLOR_TABLE_LUMINANCE_SIZE     0x80DE
#define GL_COLOR_TABLE_INTENSITY_SIZE     0x80DF
#define GL_CLAMP_TO_EDGE                  0x812F
#define GL_TEXTURE_MIN_LOD                0x813A
#define GL_TEXTURE_MAX_LOD                0x813B
#define GL_TEXTURE_BASE_LEVEL             0x813C
#define GL_TEXTURE_MAX_LEVEL              0x813D
#endif

#ifndef GL_ARB_multitexture
#define GL_TEXTURE0_ARB                   0x84C0
#define GL_TEXTURE1_ARB                   0x84C1
#define GL_TEXTURE2_ARB                   0x84C2
#define GL_TEXTURE3_ARB                   0x84C3
#define GL_TEXTURE4_ARB                   0x84C4
#define GL_TEXTURE5_ARB                   0x84C5
#define GL_TEXTURE6_ARB                   0x84C6
#define GL_TEXTURE7_ARB                   0x84C7
#define GL_TEXTURE8_ARB                   0x84C8
#define GL_TEXTURE9_ARB                   0x84C9
#define GL_TEXTURE10_ARB                  0x84CA
#define GL_TEXTURE11_ARB                  0x84CB
#define GL_TEXTURE12_ARB                  0x84CC
#define GL_TEXTURE13_ARB                  0x84CD
#define GL_TEXTURE14_ARB                  0x84CE
#define GL_TEXTURE15_ARB                  0x84CF
#define GL_TEXTURE16_ARB                  0x84D0
#define GL_TEXTURE17_ARB                  0x84D1
#define GL_TEXTURE18_ARB                  0x84D2
#define GL_TEXTURE19_ARB                  0x84D3
#define GL_TEXTURE20_ARB                  0x84D4
#define GL_TEXTURE21_ARB                  0x84D5
#define GL_TEXTURE22_ARB                  0x84D6
#define GL_TEXTURE23_ARB                  0x84D7
#define GL_TEXTURE24_ARB                  0x84D8
#define GL_TEXTURE25_ARB                  0x84D9
#define GL_TEXTURE26_ARB                  0x84DA
#define GL_TEXTURE27_ARB                  0x84DB
#define GL_TEXTURE28_ARB                  0x84DC
#define GL_TEXTURE29_ARB                  0x84DD
#define GL_TEXTURE30_ARB                  0x84DE
#define GL_TEXTURE31_ARB                  0x84DF
#define GL_ACTIVE_TEXTURE_ARB             0x84E0
#define GL_CLIENT_ACTIVE_TEXTURE_ARB      0x84E1
#define GL_MAX_TEXTURE_UNITS_ARB          0x84E2
#endif

#ifndef GL_ARB_transpose_matrix
#define GL_TRANSPOSE_MODELVIEW_MATRIX_ARB 0x84E3
#define GL_TRANSPOSE_PROJECTION_MATRIX_ARB 0x84E4
#define GL_TRANSPOSE_TEXTURE_MATRIX_ARB   0x84E5
#define GL_TRANSPOSE_COLOR_MATRIX_ARB     0x84E6
#endif

#ifndef GL_ARB_multisample
#define GL_MULTISAMPLE_ARB                0x809D
#define GL_SAMPLE_ALPHA_TO_COVERAGE_ARB   0x809E
#define GL_SAMPLE_ALPHA_TO_ONE_ARB        0x809F
#define GL_SAMPLE_COVERAGE_ARB            0x80A0
#define GL_SAMPLE_BUFFERS_ARB             0x80A8
#define GL_SAMPLES_ARB                    0x80A9
#define GL_SAMPLE_COVERAGE_VALUE_ARB      0x80AA
#define GL_SAMPLE_COVERAGE_INVERT_ARB     0x80AB
#define GL_MULTISAMPLE_BIT_ARB            0x20000000
#endif

#ifndef GL_ARB_texture_cube_map
#define GL_NORMAL_MAP_ARB                 0x8511
#define GL_REFLECTION_MAP_ARB             0x8512
#define GL_TEXTURE_CUBE_MAP_ARB           0x8513
#define GL_TEXTURE_BINDING_CUBE_MAP_ARB   0x8514
#define GL_TEXTURE_CUBE_MAP_POSITIVE_X_ARB 0x8515
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_X_ARB 0x8516
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Y_ARB 0x8517
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Y_ARB 0x8518
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Z_ARB 0x8519
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Z_ARB 0x851A
#define GL_PROXY_TEXTURE_CUBE_MAP_ARB     0x851B
#define GL_MAX_CUBE_MAP_TEXTURE_SIZE_ARB  0x851C
#endif

#ifndef GL_ARB_texture_compression
#define GL_COMPRESSED_ALPHA_ARB           0x84E9
#define GL_COMPRESSED_LUMINANCE_ARB       0x84EA
#define GL_COMPRESSED_LUMINANCE_ALPHA_ARB 0x84EB
#define GL_COMPRESSED_INTENSITY_ARB       0x84EC
#define GL_COMPRESSED_RGB_ARB             0x84ED
#define GL_COMPRESSED_RGBA_ARB            0x84EE
#define GL_TEXTURE_COMPRESSION_HINT_ARB   0x84EF
#define GL_TEXTURE_IMAGE_SIZE_ARB         0x86A0
#define GL_TEXTURE_COMPRESSED_ARB         0x86A1
#define GL_NUM_COMPRESSED_TEXTURE_FORMATS_ARB 0x86A2
#define GL_COMPRESSED_TEXTURE_FORMATS_ARB 0x86A3
#endif

#ifndef GL_EXT_abgr
#define GL_ABGR_EXT                       0x8000
#endif

#ifndef GL_EXT_blend_color
#define GL_CONSTANT_COLOR_EXT             0x8001
#define GL_ONE_MINUS_CONSTANT_COLOR_EXT   0x8002
#define GL_CONSTANT_ALPHA_EXT             0x8003
#define GL_ONE_MINUS_CONSTANT_ALPHA_EXT   0x8004
#define GL_BLEND_COLOR_EXT                0x8005
#endif

#ifndef GL_EXT_polygon_offset
#define GL_POLYGON_OFFSET_EXT             0x8037
#define GL_POLYGON_OFFSET_FACTOR_EXT      0x8038
#define GL_POLYGON_OFFSET_BIAS_EXT        0x8039
#endif

#ifndef GL_EXT_texture
#define GL_ALPHA4_EXT                     0x803B
#define GL_ALPHA8_EXT                     0x803C
#define GL_ALPHA12_EXT                    0x803D
#define GL_ALPHA16_EXT                    0x803E
#define GL_LUMINANCE4_EXT                 0x803F
#define GL_LUMINANCE8_EXT                 0x8040
#define GL_LUMINANCE12_EXT                0x8041
#define GL_LUMINANCE16_EXT                0x8042
#define GL_LUMINANCE4_ALPHA4_EXT          0x8043
#define GL_LUMINANCE6_ALPHA2_EXT          0x8044
#define GL_LUMINANCE8_ALPHA8_EXT          0x8045
#define GL_LUMINANCE12_ALPHA4_EXT         0x8046
#define GL_LUMINANCE12_ALPHA12_EXT        0x8047
#define GL_LUMINANCE16_ALPHA16_EXT        0x8048
#define GL_INTENSITY_EXT                  0x8049
#define GL_INTENSITY4_EXT                 0x804A
#define GL_INTENSITY8_EXT                 0x804B
#define GL_INTENSITY12_EXT                0x804C
#define GL_INTENSITY16_EXT                0x804D
#define GL_RGB2_EXT                       0x804E
#define GL_RGB4_EXT                       0x804F
#define GL_RGB5_EXT                       0x8050
#define GL_RGB8_EXT                       0x8051
#define GL_RGB10_EXT                      0x8052
#define GL_RGB12_EXT                      0x8053
#define GL_RGB16_EXT                      0x8054
#define GL_RGBA2_EXT                      0x8055
#define GL_RGBA4_EXT                      0x8056
#define GL_RGB5_A1_EXT                    0x8057
#define GL_RGBA8_EXT                      0x8058
#define GL_RGB10_A2_EXT                   0x8059
#define GL_RGBA12_EXT                     0x805A
#define GL_RGBA16_EXT                     0x805B
#define GL_TEXTURE_RED_SIZE_EXT           0x805C
#define GL_TEXTURE_GREEN_SIZE_EXT         0x805D
#define GL_TEXTURE_BLUE_SIZE_EXT          0x805E
#define GL_TEXTURE_ALPHA_SIZE_EXT         0x805F
#define GL_TEXTURE_LUMINANCE_SIZE_EXT     0x8060
#define GL_TEXTURE_INTENSITY_SIZE_EXT     0x8061
#define GL_REPLACE_EXT                    0x8062
#define GL_PROXY_TEXTURE_1D_EXT           0x8063
#define GL_PROXY_TEXTURE_2D_EXT           0x8064
#define GL_TEXTURE_TOO_LARGE_EXT          0x8065
#endif

#ifndef GL_EXT_texture3D
#define GL_PACK_SKIP_IMAGES               0x806B
#define GL_PACK_SKIP_IMAGES_EXT           0x806B
#define GL_PACK_IMAGE_HEIGHT              0x806C
#define GL_PACK_IMAGE_HEIGHT_EXT          0x806C
#define GL_UNPACK_SKIP_IMAGES             0x806D
#define GL_UNPACK_SKIP_IMAGES_EXT         0x806D
#define GL_UNPACK_IMAGE_HEIGHT            0x806E
#define GL_UNPACK_IMAGE_HEIGHT_EXT        0x806E
#define GL_TEXTURE_3D                     0x806F
#define GL_TEXTURE_3D_EXT                 0x806F
#define GL_PROXY_TEXTURE_3D               0x8070
#define GL_PROXY_TEXTURE_3D_EXT           0x8070
#define GL_TEXTURE_DEPTH                  0x8071
#define GL_TEXTURE_DEPTH_EXT              0x8071
#define GL_TEXTURE_WRAP_R                 0x8072
#define GL_TEXTURE_WRAP_R_EXT             0x8072
#define GL_MAX_3D_TEXTURE_SIZE            0x8073
#define GL_MAX_3D_TEXTURE_SIZE_EXT        0x8073
#endif

#ifndef GL_SGIS_texture_filter4
#define GL_FILTER4_SGIS                   0x8146
#define GL_TEXTURE_FILTER4_SIZE_SGIS      0x8147
#endif

#ifndef GL_EXT_subtexture
#endif

#ifndef GL_EXT_copy_texture
#endif

#ifndef GL_EXT_histogram
#define GL_HISTOGRAM_EXT                  0x8024
#define GL_PROXY_HISTOGRAM_EXT            0x8025
#define GL_HISTOGRAM_WIDTH_EXT            0x8026
#define GL_HISTOGRAM_FORMAT_EXT           0x8027
#define GL_HISTOGRAM_RED_SIZE_EXT         0x8028
#define GL_HISTOGRAM_GREEN_SIZE_EXT       0x8029
#define GL_HISTOGRAM_BLUE_SIZE_EXT        0x802A
#define GL_HISTOGRAM_ALPHA_SIZE_EXT       0x802B
#define GL_HISTOGRAM_LUMINANCE_SIZE_EXT   0x802C
#define GL_HISTOGRAM_SINK_EXT             0x802D
#define GL_MINMAX_EXT                     0x802E
#define GL_MINMAX_FORMAT_EXT              0x802F
#define GL_MINMAX_SINK_EXT                0x8030
#define GL_TABLE_TOO_LARGE_EXT            0x8031
#endif

#ifndef GL_EXT_convolution
#define GL_CONVOLUTION_1D_EXT             0x8010
#define GL_CONVOLUTION_2D_EXT             0x8011
#define GL_SEPARABLE_2D_EXT               0x8012
#define GL_CONVOLUTION_BORDER_MODE_EXT    0x8013
#define GL_CONVOLUTION_FILTER_SCALE_EXT   0x8014
#define GL_CONVOLUTION_FILTER_BIAS_EXT    0x8015
#define GL_REDUCE_EXT                     0x8016
#define GL_CONVOLUTION_FORMAT_EXT         0x8017
#define GL_CONVOLUTION_WIDTH_EXT          0x8018
#define GL_CONVOLUTION_HEIGHT_EXT         0x8019
#define GL_MAX_CONVOLUTION_WIDTH_EXT      0x801A
#define GL_MAX_CONVOLUTION_HEIGHT_EXT     0x801B
#define GL_POST_CONVOLUTION_RED_SCALE_EXT 0x801C
#define GL_POST_CONVOLUTION_GREEN_SCALE_EXT 0x801D
#define GL_POST_CONVOLUTION_BLUE_SCALE_EXT 0x801E
#define GL_POST_CONVOLUTION_ALPHA_SCALE_EXT 0x801F
#define GL_POST_CONVOLUTION_RED_BIAS_EXT  0x8020
#define GL_POST_CONVOLUTION_GREEN_BIAS_EXT 0x8021
#define GL_POST_CONVOLUTION_BLUE_BIAS_EXT 0x8022
#define GL_POST_CONVOLUTION_ALPHA_BIAS_EXT 0x8023
#endif

#ifndef GL_SGI_color_matrix
#define GL_COLOR_MATRIX_SGI               0x80B1
#define GL_COLOR_MATRIX_STACK_DEPTH_SGI   0x80B2
#define GL_MAX_COLOR_MATRIX_STACK_DEPTH_SGI 0x80B3
#define GL_POST_COLOR_MATRIX_RED_SCALE_SGI 0x80B4
#define GL_POST_COLOR_MATRIX_GREEN_SCALE_SGI 0x80B5
#define GL_POST_COLOR_MATRIX_BLUE_SCALE_SGI 0x80B6
#define GL_POST_COLOR_MATRIX_ALPHA_SCALE_SGI 0x80B7
#define GL_POST_COLOR_MATRIX_RED_BIAS_SGI 0x80B8
#define GL_POST_COLOR_MATRIX_GREEN_BIAS_SGI 0x80B9
#define GL_POST_COLOR_MATRIX_BLUE_BIAS_SGI 0x80BA
#define GL_POST_COLOR_MATRIX_ALPHA_BIAS_SGI 0x80BB
#endif

#ifndef GL_SGI_color_table
#define GL_COLOR_TABLE_SGI                0x80D0
#define GL_POST_CONVOLUTION_COLOR_TABLE_SGI 0x80D1
#define GL_POST_COLOR_MATRIX_COLOR_TABLE_SGI 0x80D2
#define GL_PROXY_COLOR_TABLE_SGI          0x80D3
#define GL_PROXY_POST_CONVOLUTION_COLOR_TABLE_SGI 0x80D4
#define GL_PROXY_POST_COLOR_MATRIX_COLOR_TABLE_SGI 0x80D5
#define GL_COLOR_TABLE_SCALE_SGI          0x80D6
#define GL_COLOR_TABLE_BIAS_SGI           0x80D7
#define GL_COLOR_TABLE_FORMAT_SGI         0x80D8
#define GL_COLOR_TABLE_WIDTH_SGI          0x80D9
#define GL_COLOR_TABLE_RED_SIZE_SGI       0x80DA
#define GL_COLOR_TABLE_GREEN_SIZE_SGI     0x80DB
#define GL_COLOR_TABLE_BLUE_SIZE_SGI      0x80DC
#define GL_COLOR_TABLE_ALPHA_SIZE_SGI     0x80DD
#define GL_COLOR_TABLE_LUMINANCE_SIZE_SGI 0x80DE
#define GL_COLOR_TABLE_INTENSITY_SIZE_SGI 0x80DF
#endif

#ifndef GL_SGIS_pixel_texture
#define GL_PIXEL_TEXTURE_SGIS             0x8353
#define GL_PIXEL_FRAGMENT_RGB_SOURCE_SGIS 0x8354
#define GL_PIXEL_FRAGMENT_ALPHA_SOURCE_SGIS 0x8355
#define GL_PIXEL_GROUP_COLOR_SGIS         0x8356
#endif

#ifndef GL_SGIX_pixel_texture
#define GL_PIXEL_TEX_BUM_SGIX             0x8139
#define GL_PIXEL_TEX_BUM_MODE_SGIX        0x832B
#endif

#ifndef GL_SGIS_texture4D
#define GL_PACK_SKIP_VOLUMES_SGIS         0x8130
#define GL_PACK_IMAGE_DEPTH_SGIS          0x8131
#define GL_UNPACK_SKIP_VOLUMES_SGIS       0x8132
#define GL_UNPACK_IMAGE_DEPTH_SGIS        0x8133
#define GL_TEXTURE_4D_SGIS                0x8134
#define GL_PROXY_TEXTURE_4D_SGIS          0x8135
#define GL_TEXTURE_4DSIZE_SGIS            0x8136
#define GL_TEXTURE_WRAP_Q_SGIS            0x8137
#define GL_MAX_4D_TEXTURE_SIZE_SGIS       0x8138
#define GL_TEXTURE_4D_BINDING_SGIS        0x814F
#endif

#ifndef GL_SGI_texture_color_table
#define GL_TEXTURE_COLOR_TABLE_SGI        0x80BC
#define GL_PROXY_TEXTURE_COLOR_TABLE_SGI  0x80BD
#endif

#ifndef GL_EXT_cmyka
#define GL_CMYK_EXT                       0x800C
#define GL_CMYKA_EXT                      0x800D
#define GL_PACK_CMYK_HINT_EXT             0x800E
#define GL_UNPACK_CMYK_HINT_EXT           0x800F
#endif

#ifndef GL_EXT_texture_object
#define GL_TEXTURE_PRIORITY_EXT           0x8066
#define GL_TEXTURE_RESIDENT_EXT           0x8067
#define GL_TEXTURE_1D_BINDING_EXT         0x8068
#define GL_TEXTURE_2D_BINDING_EXT         0x8069
#define GL_TEXTURE_3D_BINDING_EXT         0x806A
#endif

#ifndef GL_SGIS_detail_texture
#define GL_DETAIL_TEXTURE_2D_SGIS         0x8095
#define GL_DETAIL_TEXTURE_2D_BINDING_SGIS 0x8096
#define GL_LINEAR_DETAIL_SGIS             0x8097
#define GL_LINEAR_DETAIL_ALPHA_SGIS       0x8098
#define GL_LINEAR_DETAIL_COLOR_SGIS       0x8099
#define GL_DETAIL_TEXTURE_LEVEL_SGIS      0x809A
#define GL_DETAIL_TEXTURE_MODE_SGIS       0x809B
#define GL_DETAIL_TEXTURE_FUNC_POINTS_SGIS 0x809C
#endif

#ifndef GL_SGIS_sharpen_texture
#define GL_LINEAR_SHARPEN_SGIS            0x80AD
#define GL_LINEAR_SHARPEN_ALPHA_SGIS      0x80AE
#define GL_LINEAR_SHARPEN_COLOR_SGIS      0x80AF
#define GL_SHARPEN_TEXTURE_FUNC_POINTS_SGIS 0x80B0
#endif

#ifndef GL_EXT_packed_pixels
#define GL_UNSIGNED_BYTE_3_3_2_EXT        0x8032
#define GL_UNSIGNED_SHORT_4_4_4_4_EXT     0x8033
#define GL_UNSIGNED_SHORT_5_5_5_1_EXT     0x8034
#define GL_UNSIGNED_INT_8_8_8_8_EXT       0x8035
#define GL_UNSIGNED_INT_10_10_10_2_EXT    0x8036
#endif

#ifndef GL_SGIS_texture_lod
#define GL_TEXTURE_MIN_LOD_SGIS           0x813A
#define GL_TEXTURE_MAX_LOD_SGIS           0x813B
#define GL_TEXTURE_BASE_LEVEL_SGIS        0x813C
#define GL_TEXTURE_MAX_LEVEL_SGIS         0x813D
#endif

#ifndef GL_SGIS_multisample
#define GL_MULTISAMPLE_SGIS               0x809D
#define GL_SAMPLE_ALPHA_TO_MASK_SGIS      0x809E
#define GL_SAMPLE_ALPHA_TO_ONE_SGIS       0x809F
#define GL_SAMPLE_MASK_SGIS               0x80A0
#define GL_1PASS_SGIS                     0x80A1
#define GL_2PASS_0_SGIS                   0x80A2
#define GL_2PASS_1_SGIS                   0x80A3
#define GL_4PASS_0_SGIS                   0x80A4
#define GL_4PASS_1_SGIS                   0x80A5
#define GL_4PASS_2_SGIS                   0x80A6
#define GL_4PASS_3_SGIS                   0x80A7
#define GL_SAMPLE_BUFFERS_SGIS            0x80A8
#define GL_SAMPLES_SGIS                   0x80A9
#define GL_SAMPLE_MASK_VALUE_SGIS         0x80AA
#define GL_SAMPLE_MASK_INVERT_SGIS        0x80AB
#define GL_SAMPLE_PATTERN_SGIS            0x80AC
#endif

#ifndef GL_EXT_rescale_normal
#define GL_RESCALE_NORMAL_EXT             0x803A
#endif

#ifndef GL_EXT_vertex_array
#define GL_VERTEX_ARRAY_EXT               0x8074
#define GL_NORMAL_ARRAY_EXT               0x8075
#define GL_COLOR_ARRAY_EXT                0x8076
#define GL_INDEX_ARRAY_EXT                0x8077
#define GL_TEXTURE_COORD_ARRAY_EXT        0x8078
#define GL_EDGE_FLAG_ARRAY_EXT            0x8079
#define GL_VERTEX_ARRAY_SIZE_EXT          0x807A
#define GL_VERTEX_ARRAY_TYPE_EXT          0x807B
#define GL_VERTEX_ARRAY_STRIDE_EXT        0x807C
#define GL_VERTEX_ARRAY_COUNT_EXT         0x807D
#define GL_NORMAL_ARRAY_TYPE_EXT          0x807E
#define GL_NORMAL_ARRAY_STRIDE_EXT        0x807F
#define GL_NORMAL_ARRAY_COUNT_EXT         0x8080
#define GL_COLOR_ARRAY_SIZE_EXT           0x8081
#define GL_COLOR_ARRAY_TYPE_EXT           0x8082
#define GL_COLOR_ARRAY_STRIDE_EXT         0x8083
#define GL_COLOR_ARRAY_COUNT_EXT          0x8084
#define GL_INDEX_ARRAY_TYPE_EXT           0x8085
#define GL_INDEX_ARRAY_STRIDE_EXT         0x8086
#define GL_INDEX_ARRAY_COUNT_EXT          0x8087
#define GL_TEXTURE_COORD_ARRAY_SIZE_EXT   0x8088
#define GL_TEXTURE_COORD_ARRAY_TYPE_EXT   0x8089
#define GL_TEXTURE_COORD_ARRAY_STRIDE_EXT 0x808A
#define GL_TEXTURE_COORD_ARRAY_COUNT_EXT  0x808B
#define GL_EDGE_FLAG_ARRAY_STRIDE_EXT     0x808C
#define GL_EDGE_FLAG_ARRAY_COUNT_EXT      0x808D
#define GL_VERTEX_ARRAY_POINTER_EXT       0x808E
#define GL_NORMAL_ARRAY_POINTER_EXT       0x808F
#define GL_COLOR_ARRAY_POINTER_EXT        0x8090
#define GL_INDEX_ARRAY_POINTER_EXT        0x8091
#define GL_TEXTURE_COORD_ARRAY_POINTER_EXT 0x8092
#define GL_EDGE_FLAG_ARRAY_POINTER_EXT    0x8093
#endif

#ifndef GL_EXT_misc_attribute
#endif

#ifndef GL_SGIS_generate_mipmap
#define GL_GENERATE_MIPMAP_SGIS           0x8191
#define GL_GENERATE_MIPMAP_HINT_SGIS      0x8192
#endif

#ifndef GL_SGIX_clipmap
#define GL_LINEAR_CLIPMAP_LINEAR_SGIX     0x8170
#define GL_TEXTURE_CLIPMAP_CENTER_SGIX    0x8171
#define GL_TEXTURE_CLIPMAP_FRAME_SGIX     0x8172
#define GL_TEXTURE_CLIPMAP_OFFSET_SGIX    0x8173
#define GL_TEXTURE_CLIPMAP_VIRTUAL_DEPTH_SGIX 0x8174
#define GL_TEXTURE_CLIPMAP_LOD_OFFSET_SGIX 0x8175
#define GL_TEXTURE_CLIPMAP_DEPTH_SGIX     0x8176
#define GL_MAX_CLIPMAP_DEPTH_SGIX         0x8177
#define GL_MAX_CLIPMAP_VIRTUAL_DEPTH_SGIX 0x8178
#define GL_NEAREST_CLIPMAP_NEAREST_SGIX   0x844D
#define GL_NEAREST_CLIPMAP_LINEAR_SGIX    0x844E
#define GL_LINEAR_CLIPMAP_NEAREST_SGIX    0x844F
#endif

#ifndef GL_SGIX_shadow
#define GL_TEXTURE_COMPARE_SGIX           0x819A
#define GL_TEXTURE_COMPARE_OPERATOR_SGIX  0x819B
#define GL_TEXTURE_LEQUAL_R_SGIX          0x819C
#define GL_TEXTURE_GEQUAL_R_SGIX          0x819D
#endif

#ifndef GL_SGIS_texture_edge_clamp
#define GL_CLAMP_TO_EDGE_SGIS             0x812F
#endif

#ifndef GL_SGIS_texture_border_clamp
#define GL_CLAMP_TO_BORDER_SGIS           0x812D
#endif

#ifndef GL_EXT_blend_minmax
#define GL_FUNC_ADD_EXT                   0x8006
#define GL_MIN_EXT                        0x8007
#define GL_MAX_EXT                        0x8008
#define GL_BLEND_EQUATION_EXT             0x8009
#endif

#ifndef GL_EXT_blend_subtract
#define GL_FUNC_SUBTRACT_EXT              0x800A
#define GL_FUNC_REVERSE_SUBTRACT_EXT      0x800B
#endif

#ifndef GL_EXT_blend_logic_op
#endif

#ifndef GL_SGIX_interlace
#define GL_INTERLACE_SGIX                 0x8094
#endif

#ifndef GL_SGIX_pixel_tiles
#define GL_PIXEL_TILE_BEST_ALIGNMENT_SGIX 0x813E
#define GL_PIXEL_TILE_CACHE_INCREMENT_SGIX 0x813F
#define GL_PIXEL_TILE_WIDTH_SGIX          0x8140
#define GL_PIXEL_TILE_HEIGHT_SGIX         0x8141
#define GL_PIXEL_TILE_GRID_WIDTH_SGIX     0x8142
#define GL_PIXEL_TILE_GRID_HEIGHT_SGIX    0x8143
#define GL_PIXEL_TILE_GRID_DEPTH_SGIX     0x8144
#define GL_PIXEL_TILE_CACHE_SIZE_SGIX     0x8145
#endif

#ifndef GL_SGIS_texture_select
#define GL_DUAL_ALPHA4_SGIS               0x8110
#define GL_DUAL_ALPHA8_SGIS               0x8111
#define GL_DUAL_ALPHA12_SGIS              0x8112
#define GL_DUAL_ALPHA16_SGIS              0x8113
#define GL_DUAL_LUMINANCE4_SGIS           0x8114
#define GL_DUAL_LUMINANCE8_SGIS           0x8115
#define GL_DUAL_LUMINANCE12_SGIS          0x8116
#define GL_DUAL_LUMINANCE16_SGIS          0x8117
#define GL_DUAL_INTENSITY4_SGIS           0x8118
#define GL_DUAL_INTENSITY8_SGIS           0x8119
#define GL_DUAL_INTENSITY12_SGIS          0x811A
#define GL_DUAL_INTENSITY16_SGIS          0x811B
#define GL_DUAL_LUMINANCE_ALPHA4_SGIS     0x811C
#define GL_DUAL_LUMINANCE_ALPHA8_SGIS     0x811D
#define GL_QUAD_ALPHA4_SGIS               0x811E
#define GL_QUAD_ALPHA8_SGIS               0x811F
#define GL_QUAD_LUMINANCE4_SGIS           0x8120
#define GL_QUAD_LUMINANCE8_SGIS           0x8121
#define GL_QUAD_INTENSITY4_SGIS           0x8122
#define GL_QUAD_INTENSITY8_SGIS           0x8123
#define GL_DUAL_TEXTURE_SELECT_SGIS       0x8124
#define GL_QUAD_TEXTURE_SELECT_SGIS       0x8125
#endif

#ifndef GL_SGIX_sprite
#define GL_SPRITE_SGIX                    0x8148
#define GL_SPRITE_MODE_SGIX               0x8149
#define GL_SPRITE_AXIS_SGIX               0x814A
#define GL_SPRITE_TRANSLATION_SGIX        0x814B
#define GL_SPRITE_AXIAL_SGIX              0x814C
#define GL_SPRITE_OBJECT_ALIGNED_SGIX     0x814D
#define GL_SPRITE_EYE_ALIGNED_SGIX        0x814E
#endif

#ifndef GL_SGIX_texture_multi_buffer
#define GL_TEXTURE_MULTI_BUFFER_HINT_SGIX 0x812E
#endif

#ifndef GL_SGIS_point_parameters
#define GL_POINT_SIZE_MIN_EXT             0x8126
#define GL_POINT_SIZE_MIN_SGIS            0x8126
#define GL_POINT_SIZE_MAX_EXT             0x8127
#define GL_POINT_SIZE_MAX_SGIS            0x8127
#define GL_POINT_FADE_THRESHOLD_SIZE_EXT  0x8128
#define GL_POINT_FADE_THRESHOLD_SIZE_SGIS 0x8128
#define GL_DISTANCE_ATTENUATION_EXT       0x8129
#define GL_DISTANCE_ATTENUATION_SGIS      0x8129
#endif

#ifndef GL_SGIX_instruments
#define GL_INSTRUMENT_BUFFER_POINTER_SGIX 0x8180
#define GL_INSTRUMENT_MEASUREMENTS_SGIX   0x8181
#endif

#ifndef GL_SGIX_texture_scale_bias
#define GL_POST_TEXTURE_FILTER_BIAS_SGIX  0x8179
#define GL_POST_TEXTURE_FILTER_SCALE_SGIX 0x817A
#define GL_POST_TEXTURE_FILTER_BIAS_RANGE_SGIX 0x817B
#define GL_POST_TEXTURE_FILTER_SCALE_RANGE_SGIX 0x817C
#endif

#ifndef GL_SGIX_framezoom
#define GL_FRAMEZOOM_SGIX                 0x818B
#define GL_FRAMEZOOM_FACTOR_SGIX          0x818C
#define GL_MAX_FRAMEZOOM_FACTOR_SGIX      0x818D
#endif

#ifndef GL_SGIX_tag_sample_buffer
#endif

#ifndef GL_SGIX_reference_plane
#define GL_REFERENCE_PLANE_SGIX           0x817D
#define GL_REFERENCE_PLANE_EQUATION_SGIX  0x817E
#endif

#ifndef GL_SGIX_flush_raster
#endif

#ifndef GL_SGIX_depth_texture
#define GL_DEPTH_COMPONENT16_SGIX         0x81A5
#define GL_DEPTH_COMPONENT24_SGIX         0x81A6
#define GL_DEPTH_COMPONENT32_SGIX         0x81A7
#endif

#ifndef GL_SGIS_fog_function
#define GL_FOG_FUNC_SGIS                  0x812A
#define GL_FOG_FUNC_POINTS_SGIS           0x812B
#define GL_MAX_FOG_FUNC_POINTS_SGIS       0x812C
#endif

#ifndef GL_SGIX_fog_offset
#define GL_FOG_OFFSET_SGIX                0x8198
#define GL_FOG_OFFSET_VALUE_SGIX          0x8199
#endif

#ifndef GL_HP_image_transform
#define GL_IMAGE_SCALE_X_HP               0x8155
#define GL_IMAGE_SCALE_Y_HP               0x8156
#define GL_IMAGE_TRANSLATE_X_HP           0x8157
#define GL_IMAGE_TRANSLATE_Y_HP           0x8158
#define GL_IMAGE_ROTATE_ANGLE_HP          0x8159
#define GL_IMAGE_ROTATE_ORIGIN_X_HP       0x815A
#define GL_IMAGE_ROTATE_ORIGIN_Y_HP       0x815B
#define GL_IMAGE_MAG_FILTER_HP            0x815C
#define GL_IMAGE_MIN_FILTER_HP            0x815D
#define GL_IMAGE_CUBIC_WEIGHT_HP          0x815E
#define GL_CUBIC_HP                       0x815F
#define GL_AVERAGE_HP                     0x8160
#define GL_IMAGE_TRANSFORM_2D_HP          0x8161
#define GL_POST_IMAGE_TRANSFORM_COLOR_TABLE_HP 0x8162
#define GL_PROXY_POST_IMAGE_TRANSFORM_COLOR_TABLE_HP 0x8163
#endif

#ifndef GL_HP_convolution_border_modes
#define GL_IGNORE_BORDER_HP               0x8150
#define GL_CONSTANT_BORDER_HP             0x8151
#define GL_REPLICATE_BORDER_HP            0x8153
#define GL_CONVOLUTION_BORDER_COLOR_HP    0x8154
#endif

#ifndef GL_INGR_palette_buffer
#endif

#ifndef GL_SGIX_texture_add_env
#define GL_TEXTURE_ENV_BIAS_SGIX          0x80BE
#endif

#ifndef GL_EXT_color_subtable
#endif

#ifndef GL_PGI_vertex_hints
#define GL_VERTEX_DATA_HINT_PGI           0x1A22A
#define GL_VERTEX_CONSISTENT_HINT_PGI     0x1A22B
#define GL_MATERIAL_SIDE_HINT_PGI         0x1A22C
#define GL_MAX_VERTEX_HINT_PGI            0x1A22D
#define GL_COLOR3_BIT_PGI                 0x00010000
#define GL_COLOR4_BIT_PGI                 0x00020000
#define GL_EDGEFLAG_BIT_PGI               0x00040000
#define GL_INDEX_BIT_PGI                  0x00080000
#define GL_MAT_AMBIENT_BIT_PGI            0x00100000
#define GL_MAT_AMBIENT_AND_DIFFUSE_BIT_PGI 0x00200000
#define GL_MAT_DIFFUSE_BIT_PGI            0x00400000
#define GL_MAT_EMISSION_BIT_PGI           0x00800000
#define GL_MAT_COLOR_INDEXES_BIT_PGI      0x01000000
#define GL_MAT_SHININESS_BIT_PGI          0x02000000
#define GL_MAT_SPECULAR_BIT_PGI           0x04000000
#define GL_NORMAL_BIT_PGI                 0x08000000
#define GL_TEXCOORD1_BIT_PGI              0x10000000
#define GL_TEXCOORD2_BIT_PGI              0x20000000
#define GL_TEXCOORD3_BIT_PGI              0x40000000
#define GL_TEXCOORD4_BIT_PGI              0x80000000
#define GL_VERTEX23_BIT_PGI               0x00000004
#define GL_VERTEX4_BIT_PGI                0x00000008
#endif

#ifndef GL_PGI_misc_hints
#define GL_PREFER_DOUBLEBUFFER_HINT_PGI   0x1A1F8
#define GL_CONSERVE_MEMORY_HINT_PGI       0x1A1FD
#define GL_RECLAIM_MEMORY_HINT_PGI        0x1A1FE
#define GL_NATIVE_GRAPHICS_HANDLE_PGI     0x1A202
#define GL_NATIVE_GRAPHICS_BEGIN_HINT_PGI 0x1A203
#define GL_NATIVE_GRAPHICS_END_HINT_PGI   0x1A204
#define GL_ALWAYS_FAST_HINT_PGI           0x1A20C
#define GL_ALWAYS_SOFT_HINT_PGI           0x1A20D
#define GL_ALLOW_DRAW_OBJ_HINT_PGI        0x1A20E
#define GL_ALLOW_DRAW_WIN_HINT_PGI        0x1A20F
#define GL_ALLOW_DRAW_FRG_HINT_PGI        0x1A210
#define GL_ALLOW_DRAW_MEM_HINT_PGI        0x1A211
#define GL_STRICT_DEPTHFUNC_HINT_PGI      0x1A216
#define GL_STRICT_LIGHTING_HINT_PGI       0x1A217
#define GL_STRICT_SCISSOR_HINT_PGI        0x1A218
#define GL_FULL_STIPPLE_HINT_PGI          0x1A219
#define GL_CLIP_NEAR_HINT_PGI             0x1A220
#define GL_CLIP_FAR_HINT_PGI              0x1A221
#define GL_WIDE_LINE_HINT_PGI             0x1A222
#define GL_BACK_NORMALS_HINT_PGI          0x1A223
#endif

#ifndef GL_EXT_paletted_texture
#define GL_COLOR_INDEX1_EXT               0x80E2
#define GL_COLOR_INDEX2_EXT               0x80E3
#define GL_COLOR_INDEX4_EXT               0x80E4
#define GL_COLOR_INDEX8_EXT               0x80E5
#define GL_COLOR_INDEX12_EXT              0x80E6
#define GL_COLOR_INDEX16_EXT              0x80E7
#define GL_TEXTURE_INDEX_SIZE_EXT         0x80ED
#endif

#ifndef GL_EXT_clip_volume_hint
#define GL_CLIP_VOLUME_CLIPPING_HINT_EXT  0x80F0
#endif

#ifndef GL_SGIX_list_priority
#define GL_LIST_PRIORITY_SGIX             0x8182
#endif

#ifndef GL_SGIX_ir_instrument1
#define GL_IR_INSTRUMENT1_SGIX            0x817F
#endif

#ifndef GL_SGIX_calligraphic_fragment
#define GL_CALLIGRAPHIC_FRAGMENT_SGIX     0x8183
#endif

#ifndef GL_SGIX_texture_lod_bias
#define GL_TEXTURE_LOD_BIAS_S_SGIX        0x818E
#define GL_TEXTURE_LOD_BIAS_T_SGIX        0x818F
#define GL_TEXTURE_LOD_BIAS_R_SGIX        0x8190
#endif

#ifndef GL_SGIX_shadow_ambient
#define GL_SHADOW_AMBIENT_SGIX            0x80BF
#endif

#ifndef GL_EXT_index_texture
#endif

#ifndef GL_EXT_index_material
#define GL_INDEX_MATERIAL_EXT             0x81B8
#define GL_INDEX_MATERIAL_PARAMETER_EXT   0x81B9
#define GL_INDEX_MATERIAL_FACE_EXT        0x81BA
#endif

#ifndef GL_EXT_index_func
#define GL_INDEX_TEST_EXT                 0x81B5
#define GL_INDEX_TEST_FUNC_EXT            0x81B6
#define GL_INDEX_TEST_REF_EXT             0x81B7
#endif

#ifndef GL_EXT_index_array_formats
#define GL_IUI_V2F_EXT                    0x81AD
#define GL_IUI_V3F_EXT                    0x81AE
#define GL_IUI_N3F_V2F_EXT                0x81AF
#define GL_IUI_N3F_V3F_EXT                0x81B0
#define GL_T2F_IUI_V2F_EXT                0x81B1
#define GL_T2F_IUI_V3F_EXT                0x81B2
#define GL_T2F_IUI_N3F_V2F_EXT            0x81B3
#define GL_T2F_IUI_N3F_V3F_EXT            0x81B4
#endif

#ifndef GL_EXT_compiled_vertex_array
#define GL_ARRAY_ELEMENT_LOCK_FIRST_EXT   0x81A8
#define GL_ARRAY_ELEMENT_LOCK_COUNT_EXT   0x81A9
#endif

#ifndef GL_EXT_cull_vertex
#define GL_CULL_VERTEX_EXT                0x81AA
#define GL_CULL_VERTEX_EYE_POSITION_EXT   0x81AB
#define GL_CULL_VERTEX_OBJECT_POSITION_EXT 0x81AC
#endif

#ifndef GL_SGIX_ycrcb
#define GL_YCRCB_422_SGIX                 0x81BB
#define GL_YCRCB_444_SGIX                 0x81BC
#endif

#ifndef GL_SGIX_fragment_lighting
#define GL_FRAGMENT_LIGHTING_SGIX         0x8400
#define GL_FRAGMENT_COLOR_MATERIAL_SGIX   0x8401
#define GL_FRAGMENT_COLOR_MATERIAL_FACE_SGIX 0x8402
#define GL_FRAGMENT_COLOR_MATERIAL_PARAMETER_SGIX 0x8403
#define GL_MAX_FRAGMENT_LIGHTS_SGIX       0x8404
#define GL_MAX_ACTIVE_LIGHTS_SGIX         0x8405
#define GL_CURRENT_RASTER_NORMAL_SGIX     0x8406
#define GL_LIGHT_ENV_MODE_SGIX            0x8407
#define GL_FRAGMENT_LIGHT_MODEL_LOCAL_VIEWER_SGIX 0x8408
#define GL_FRAGMENT_LIGHT_MODEL_TWO_SIDE_SGIX 0x8409
#define GL_FRAGMENT_LIGHT_MODEL_AMBIENT_SGIX 0x840A
#define GL_FRAGMENT_LIGHT_MODEL_NORMAL_INTERPOLATION_SGIX 0x840B
#define GL_FRAGMENT_LIGHT0_SGIX           0x840C
#define GL_FRAGMENT_LIGHT1_SGIX           0x840D
#define GL_FRAGMENT_LIGHT2_SGIX           0x840E
#define GL_FRAGMENT_LIGHT3_SGIX           0x840F
#define GL_FRAGMENT_LIGHT4_SGIX           0x8410
#define GL_FRAGMENT_LIGHT5_SGIX           0x8411
#define GL_FRAGMENT_LIGHT6_SGIX           0x8412
#define GL_FRAGMENT_LIGHT7_SGIX           0x8413
#endif

#ifndef GL_IBM_rasterpos_clip
#define GL_RASTER_POSITION_UNCLIPPED_IBM  0x19262
#endif

#ifndef GL_HP_texture_lighting
#define GL_TEXTURE_LIGHTING_MODE_HP       0x8167
#define GL_TEXTURE_POST_SPECULAR_HP       0x8168
#define GL_TEXTURE_PRE_SPECULAR_HP        0x8169
#endif

#ifndef GL_EXT_draw_range_elements
#define GL_MAX_ELEMENTS_VERTICES_EXT      0x80E8
#define GL_MAX_ELEMENTS_INDICES_EXT       0x80E9
#endif

#ifndef GL_WIN_phong_shading
#define GL_PHONG_WIN                      0x80EA
#define GL_PHONG_HINT_WIN                 0x80EB
#endif

#ifndef GL_WIN_specular_fog
#define GL_FOG_SPECULAR_TEXTURE_WIN       0x80EC
#endif

#ifndef GL_EXT_light_texture
#define GL_FRAGMENT_MATERIAL_EXT          0x8349
#define GL_FRAGMENT_NORMAL_EXT            0x834A
#define GL_FRAGMENT_COLOR_EXT             0x834C
#define GL_ATTENUATION_EXT                0x834D
#define GL_SHADOW_ATTENUATION_EXT         0x834E
#define GL_TEXTURE_APPLICATION_MODE_EXT   0x834F
#define GL_TEXTURE_LIGHT_EXT              0x8350
#define GL_TEXTURE_MATERIAL_FACE_EXT      0x8351
#define GL_TEXTURE_MATERIAL_PARAMETER_EXT 0x8352
/* reuse GL_FRAGMENT_DEPTH_EXT */
#endif

#ifndef GL_SGIX_blend_alpha_minmax
#define GL_ALPHA_MIN_SGIX                 0x8320
#define GL_ALPHA_MAX_SGIX                 0x8321
#endif

#ifndef GL_EXT_bgra
#define GL_BGR_EXT                        0x80E0
#define GL_BGRA_EXT                       0x80E1
#endif

#ifndef GL_INTEL_texture_scissor
#endif

#ifndef GL_INTEL_parallel_arrays
#define GL_PARALLEL_ARRAYS_INTEL          0x83F4
#define GL_VERTEX_ARRAY_PARALLEL_POINTERS_INTEL 0x83F5
#define GL_NORMAL_ARRAY_PARALLEL_POINTERS_INTEL 0x83F6
#define GL_COLOR_ARRAY_PARALLEL_POINTERS_INTEL 0x83F7
#define GL_TEXTURE_COORD_ARRAY_PARALLEL_POINTERS_INTEL 0x83F8
#endif

#ifndef GL_HP_occlusion_test
#define GL_OCCLUSION_TEST_HP              0x8165
#define GL_OCCLUSION_TEST_RESULT_HP       0x8166
#endif

#ifndef GL_EXT_pixel_transform
#define GL_PIXEL_TRANSFORM_2D_EXT         0x8330
#define GL_PIXEL_MAG_FILTER_EXT           0x8331
#define GL_PIXEL_MIN_FILTER_EXT           0x8332
#define GL_PIXEL_CUBIC_WEIGHT_EXT         0x8333
#define GL_CUBIC_EXT                      0x8334
#define GL_AVERAGE_EXT                    0x8335
#define GL_PIXEL_TRANSFORM_2D_STACK_DEPTH_EXT 0x8336
#define GL_MAX_PIXEL_TRANSFORM_2D_STACK_DEPTH_EXT 0x8337
#define GL_PIXEL_TRANSFORM_2D_MATRIX_EXT  0x8338
#endif

#ifndef GL_EXT_pixel_transform_color_table
#endif

#ifndef GL_EXT_shared_texture_palette
#define GL_SHARED_TEXTURE_PALETTE_EXT     0x81FB
#endif

#ifndef GL_EXT_separate_specular_color
#define GL_LIGHT_MODEL_COLOR_CONTROL_EXT  0x81F8
#define GL_SINGLE_COLOR_EXT               0x81F9
#define GL_SEPARATE_SPECULAR_COLOR_EXT    0x81FA
#endif

#ifndef GL_EXT_secondary_color
#define GL_COLOR_SUM_EXT                  0x8458
#define GL_CURRENT_SECONDARY_COLOR_EXT    0x8459
#define GL_SECONDARY_COLOR_ARRAY_SIZE_EXT 0x845A
#define GL_SECONDARY_COLOR_ARRAY_TYPE_EXT 0x845B
#define GL_SECONDARY_COLOR_ARRAY_STRIDE_EXT 0x845C
#define GL_SECONDARY_COLOR_ARRAY_POINTER_EXT 0x845D
#define GL_SECONDARY_COLOR_ARRAY_EXT      0x845E
#endif

#ifndef GL_EXT_texture_perturb_normal
#define GL_PERTURB_EXT                    0x85AE
#define GL_TEXTURE_NORMAL_EXT             0x85AF
#endif

#ifndef GL_EXT_multi_draw_arrays
#endif

#ifndef GL_EXT_fog_coord
#define GL_FOG_COORDINATE_SOURCE_EXT      0x8450
#define GL_FOG_COORDINATE_EXT             0x8451
#define GL_FRAGMENT_DEPTH_EXT             0x8452
#define GL_CURRENT_FOG_COORDINATE_EXT     0x8453
#define GL_FOG_COORDINATE_ARRAY_TYPE_EXT  0x8454
#define GL_FOG_COORDINATE_ARRAY_STRIDE_EXT 0x8455
#define GL_FOG_COORDINATE_ARRAY_POINTER_EXT 0x8456
#define GL_FOG_COORDINATE_ARRAY_EXT       0x8457
#endif

#ifndef GL_REND_screen_coordinates
#define GL_SCREEN_COORDINATES_REND        0x8490
#define GL_INVERTED_SCREEN_W_REND         0x8491
#endif

#ifndef GL_EXT_coordinate_frame
#define GL_TANGENT_ARRAY_EXT              0x8439
#define GL_BINORMAL_ARRAY_EXT             0x843A
#define GL_CURRENT_TANGENT_EXT            0x843B
#define GL_CURRENT_BINORMAL_EXT           0x843C
#define GL_TANGENT_ARRAY_TYPE_EXT         0x843E
#define GL_TANGENT_ARRAY_STRIDE_EXT       0x843F
#define GL_BINORMAL_ARRAY_TYPE_EXT        0x8440
#define GL_BINORMAL_ARRAY_STRIDE_EXT      0x8441
#define GL_TANGENT_ARRAY_POINTER_EXT      0x8442
#define GL_BINORMAL_ARRAY_POINTER_EXT     0x8443
#define GL_MAP1_TANGENT_EXT               0x8444
#define GL_MAP2_TANGENT_EXT               0x8445
#define GL_MAP1_BINORMAL_EXT              0x8446
#define GL_MAP2_BINORMAL_EXT              0x8447
#endif

#ifndef GL_EXT_texture_env_combine
#define GL_COMBINE_EXT                    0x8570
#define GL_COMBINE_RGB_EXT                0x8571
#define GL_COMBINE_ALPHA_EXT              0x8572
#define GL_RGB_SCALE_EXT                  0x8573
#define GL_ADD_SIGNED_EXT                 0x8574
#define GL_INTERPOLATE_EXT                0x8575
#define GL_CONSTANT_EXT                   0x8576
#define GL_PRIMARY_COLOR_EXT              0x8577
#define GL_PREVIOUS_EXT                   0x8578
#define GL_SOURCE0_RGB_EXT                0x8580
#define GL_SOURCE1_RGB_EXT                0x8581
#define GL_SOURCE2_RGB_EXT                0x8582
#define GL_SOURCE3_RGB_EXT                0x8583
#define GL_SOURCE4_RGB_EXT                0x8584
#define GL_SOURCE5_RGB_EXT                0x8585
#define GL_SOURCE6_RGB_EXT                0x8586
#define GL_SOURCE7_RGB_EXT                0x8587
#define GL_SOURCE0_ALPHA_EXT              0x8588
#define GL_SOURCE1_ALPHA_EXT              0x8589
#define GL_SOURCE2_ALPHA_EXT              0x858A
#define GL_SOURCE3_ALPHA_EXT              0x858B
#define GL_SOURCE4_ALPHA_EXT              0x858C
#define GL_SOURCE5_ALPHA_EXT              0x858D
#define GL_SOURCE6_ALPHA_EXT              0x858E
#define GL_SOURCE7_ALPHA_EXT              0x858F
#define GL_OPERAND0_RGB_EXT               0x8590
#define GL_OPERAND1_RGB_EXT               0x8591
#define GL_OPERAND2_RGB_EXT               0x8592
#define GL_OPERAND3_RGB_EXT               0x8593
#define GL_OPERAND4_RGB_EXT               0x8594
#define GL_OPERAND5_RGB_EXT               0x8595
#define GL_OPERAND6_RGB_EXT               0x8596
#define GL_OPERAND7_RGB_EXT               0x8597
#define GL_OPERAND0_ALPHA_EXT             0x8598
#define GL_OPERAND1_ALPHA_EXT             0x8599
#define GL_OPERAND2_ALPHA_EXT             0x859A
#define GL_OPERAND3_ALPHA_EXT             0x859B
#define GL_OPERAND4_ALPHA_EXT             0x859C
#define GL_OPERAND5_ALPHA_EXT             0x859D
#define GL_OPERAND6_ALPHA_EXT             0x859E
#define GL_OPERAND7_ALPHA_EXT             0x859F
#endif

#ifndef GL_APPLE_specular_vector
#define GL_LIGHT_MODEL_SPECULAR_VECTOR_APPLE 0x85B0
#endif

#ifndef GL_APPLE_transform_hint
#define GL_TRANSFORM_HINT_APPLE           0x85B1
#endif

#ifndef GL_SGIX_fog_scale
#define GL_FOG_SCALE_SGIX                 0x81FC
#define GL_FOG_SCALE_VALUE_SGIX           0x81FD
#endif

#ifndef GL_SUNX_constant_data
#define GL_UNPACK_CONSTANT_DATA_SUNX      0x81D5
#define GL_TEXTURE_CONSTANT_DATA_SUNX     0x81D6
#endif

#ifndef GL_SUN_global_alpha
#define GL_GLOBAL_ALPHA_SUN               0x81D9
#define GL_GLOBAL_ALPHA_FACTOR_SUN        0x81DA
#endif

#ifndef GL_SUN_triangle_list
#define GL_RESTART_SUN                    0x01
#define GL_REPLACE_MIDDLE_SUN             0x02
#define GL_REPLACE_OLDEST_SUN             0x03
#define GL_TRIANGLE_LIST_SUN              0x81D7
#define GL_REPLACEMENT_CODE_SUN           0x81D8
#define GL_REPLACEMENT_CODE_ARRAY_SUN     0x85C0
#define GL_REPLACEMENT_CODE_ARRAY_TYPE_SUN 0x85C1
#define GL_REPLACEMENT_CODE_ARRAY_STRIDE_SUN 0x85C2
#define GL_REPLACEMENT_CODE_ARRAY_POINTER_SUN 0x85C3
#define GL_R1UI_V3F_SUN                   0x85C4
#define GL_R1UI_C4UB_V3F_SUN              0x85C5
#define GL_R1UI_C3F_V3F_SUN               0x85C6
#define GL_R1UI_N3F_V3F_SUN               0x85C7
#define GL_R1UI_C4F_N3F_V3F_SUN           0x85C8
#define GL_R1UI_T2F_V3F_SUN               0x85C9
#define GL_R1UI_T2F_N3F_V3F_SUN           0x85CA
#define GL_R1UI_T2F_C4F_N3F_V3F_SUN       0x85CB
#endif

#ifndef GL_SUN_vertex
#endif

#ifndef GL_EXT_blend_func_separate
#define GL_BLEND_DST_RGB_EXT              0x80C8
#define GL_BLEND_SRC_RGB_EXT              0x80C9
#define GL_BLEND_DST_ALPHA_EXT            0x80CA
#define GL_BLEND_SRC_ALPHA_EXT            0x80CB
#endif

#ifndef GL_INGR_color_clamp
#define GL_RED_MIN_CLAMP_INGR             0x8560
#define GL_GREEN_MIN_CLAMP_INGR           0x8561
#define GL_BLUE_MIN_CLAMP_INGR            0x8562
#define GL_ALPHA_MIN_CLAMP_INGR           0x8563
#define GL_RED_MAX_CLAMP_INGR             0x8564
#define GL_GREEN_MAX_CLAMP_INGR           0x8565
#define GL_BLUE_MAX_CLAMP_INGR            0x8566
#define GL_ALPHA_MAX_CLAMP_INGR           0x8567
#endif

#ifndef GL_INGR_interlace_read
#define GL_INTERLACE_READ_INGR            0x8568
#endif

#ifndef GL_EXT_stencil_wrap
#define GL_INCR_WRAP_EXT                  0x8507
#define GL_DECR_WRAP_EXT                  0x8508
#endif

#ifndef GL_EXT_422_pixels
#define GL_422_EXT                        0x80CC
#define GL_422_REV_EXT                    0x80CD
#define GL_422_AVERAGE_EXT                0x80CE
#define GL_422_REV_AVERAGE_EXT            0x80CF
#endif

#ifndef GL_NV_texgen_reflection
#define GL_NORMAL_MAP_NV                  0x8511
#define GL_REFLECTION_MAP_NV              0x8512
#endif

#ifndef GL_EXT_texture_cube_map
#define GL_NORMAL_MAP_EXT                 0x8511
#define GL_REFLECTION_MAP_EXT             0x8512
#define GL_TEXTURE_CUBE_MAP_EXT           0x8513
#define GL_TEXTURE_BINDING_CUBE_MAP_EXT   0x8514
#define GL_TEXTURE_CUBE_MAP_POSITIVE_X_EXT 0x8515
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_X_EXT 0x8516
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Y_EXT 0x8517
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Y_EXT 0x8518
#define GL_TEXTURE_CUBE_MAP_POSITIVE_Z_EXT 0x8519
#define GL_TEXTURE_CUBE_MAP_NEGATIVE_Z_EXT 0x851A
#define GL_PROXY_TEXTURE_CUBE_MAP_EXT     0x851B
#define GL_MAX_CUBE_MAP_TEXTURE_SIZE_EXT  0x851C
#endif

#ifndef GL_SUN_convolution_border_modes
#define GL_WRAP_BORDER_SUN                0x81D4
#endif

#ifndef GL_EXT_texture_env_add
#endif

#ifndef GL_EXT_texture_lod_bias
#define GL_MAX_TEXTURE_LOD_BIAS_EXT       0x84FD
#define GL_TEXTURE_FILTER_CONTROL_EXT     0x8500
#define GL_TEXTURE_LOD_BIAS_EXT           0x8501
#endif

#ifndef GL_EXT_texture_filter_anisotropic
#define GL_TEXTURE_MAX_ANISOTROPY_EXT     0x84FE
#define GL_MAX_TEXTURE_MAX_ANISOTROPY_EXT 0x84FF
#endif

#ifndef GL_EXT_vertex_weighting
#define GL_MODELVIEW0_STACK_DEPTH_EXT     GL_MODELVIEW_STACK_DEPTH
#define GL_MODELVIEW1_STACK_DEPTH_EXT     0x8502
#define GL_MODELVIEW0_MATRIX_EXT          GL_MODELVIEW_MATRIX
#define GL_MODELVIEW_MATRIX1_EXT          0x8506
#define GL_VERTEX_WEIGHTING_EXT           0x8509
#define GL_MODELVIEW0_EXT                 GL_MODELVIEW
#define GL_MODELVIEW1_EXT                 0x850A
#define GL_CURRENT_VERTEX_WEIGHT_EXT      0x850B
#define GL_VERTEX_WEIGHT_ARRAY_EXT        0x850C
#define GL_VERTEX_WEIGHT_ARRAY_SIZE_EXT   0x850D
#define GL_VERTEX_WEIGHT_ARRAY_TYPE_EXT   0x850E
#define GL_VERTEX_WEIGHT_ARRAY_STRIDE_EXT 0x850F
#define GL_VERTEX_WEIGHT_ARRAY_POINTER_EXT 0x8510
#endif

#ifndef GL_NV_light_max_exponent
#define GL_MAX_SHININESS_NV               0x8504
#define GL_MAX_SPOT_EXPONENT_NV           0x8505
#endif

#ifndef GL_NV_vertex_array_range
#define GL_VERTEX_ARRAY_RANGE_NV          0x851D
#define GL_VERTEX_ARRAY_RANGE_LENGTH_NV   0x851E
#define GL_VERTEX_ARRAY_RANGE_VALID_NV    0x851F
#define GL_MAX_VERTEX_ARRAY_RANGE_ELEMENT_NV 0x8520
#define GL_VERTEX_ARRAY_RANGE_POINTER_NV  0x8521
#endif

#ifndef GL_NV_vertex_array_range2
#define GL_VERTEX_ARRAY_RANGE_WITHOUT_FLUSH_NV 0x8533
#endif

#ifndef GL_NV_register_combiners
#define GL_REGISTER_COMBINERS_NV          0x8522
#define GL_VARIABLE_A_NV                  0x8523
#define GL_VARIABLE_B_NV                  0x8524
#define GL_VARIABLE_C_NV                  0x8525
#define GL_VARIABLE_D_NV                  0x8526
#define GL_VARIABLE_E_NV                  0x8527
#define GL_VARIABLE_F_NV                  0x8528
#define GL_VARIABLE_G_NV                  0x8529
#define GL_CONSTANT_COLOR0_NV             0x852A
#define GL_CONSTANT_COLOR1_NV             0x852B
#define GL_PRIMARY_COLOR_NV               0x852C
#define GL_SECONDARY_COLOR_NV             0x852D
#define GL_SPARE0_NV                      0x852E
#define GL_SPARE1_NV                      0x852F
#define GL_DISCARD_NV                     0x8530
#define GL_E_TIMES_F_NV                   0x8531
#define GL_SPARE0_PLUS_SECONDARY_COLOR_NV 0x8532
#define GL_UNSIGNED_IDENTITY_NV           0x8536
#define GL_UNSIGNED_INVERT_NV             0x8537
#define GL_EXPAND_NORMAL_NV               0x8538
#define GL_EXPAND_NEGATE_NV               0x8539
#define GL_HALF_BIAS_NORMAL_NV            0x853A
#define GL_HALF_BIAS_NEGATE_NV            0x853B
#define GL_SIGNED_IDENTITY_NV             0x853C
#define GL_SIGNED_NEGATE_NV               0x853D
#define GL_SCALE_BY_TWO_NV                0x853E
#define GL_SCALE_BY_FOUR_NV               0x853F
#define GL_SCALE_BY_ONE_HALF_NV           0x8540
#define GL_BIAS_BY_NEGATIVE_ONE_HALF_NV   0x8541
#define GL_COMBINER_INPUT_NV              0x8542
#define GL_COMBINER_MAPPING_NV            0x8543
#define GL_COMBINER_COMPONENT_USAGE_NV    0x8544
#define GL_COMBINER_AB_DOT_PRODUCT_NV     0x8545
#define GL_COMBINER_CD_DOT_PRODUCT_NV     0x8546
#define GL_COMBINER_MUX_SUM_NV            0x8547
#define GL_COMBINER_SCALE_NV              0x8548
#define GL_COMBINER_BIAS_NV               0x8549
#define GL_COMBINER_AB_OUTPUT_NV          0x854A
#define GL_COMBINER_CD_OUTPUT_NV          0x854B
#define GL_COMBINER_SUM_OUTPUT_NV         0x854C
#define GL_MAX_GENERAL_COMBINERS_NV       0x854D
#define GL_NUM_GENERAL_COMBINERS_NV       0x854E
#define GL_COLOR_SUM_CLAMP_NV             0x854F
#define GL_COMBINER0_NV                   0x8550
#define GL_COMBINER1_NV                   0x8551
#define GL_COMBINER2_NV                   0x8552
#define GL_COMBINER3_NV                   0x8553
#define GL_COMBINER4_NV                   0x8554
#define GL_COMBINER5_NV                   0x8555
#define GL_COMBINER6_NV                   0x8556
#define GL_COMBINER7_NV                   0x8557
/* reuse GL_TEXTURE0_ARB */
/* reuse GL_TEXTURE1_ARB */
/* reuse GL_ZERO */
/* reuse GL_NONE */
/* reuse GL_FOG */
#endif

#ifndef GL_NV_fog_distance
#define GL_FOG_DISTANCE_MODE_NV           0x855A
#define GL_EYE_RADIAL_NV                  0x855B
#define GL_EYE_PLANE_ABSOLUTE_NV          0x855C
/* reuse GL_EYE_PLANE */
#endif

#ifndef GL_NV_texgen_emboss
#define GL_EMBOSS_LIGHT_NV                0x855D
#define GL_EMBOSS_CONSTANT_NV             0x855E
#define GL_EMBOSS_MAP_NV                  0x855F
#endif

#ifndef GL_NV_blend_square
#endif

#ifndef GL_NV_texture_env_combine4
#define GL_COMBINE4_NV                    0x8503
#define GL_SOURCE3_RGB_NV                 0x8583
#define GL_SOURCE3_ALPHA_NV               0x858B
#define GL_OPERAND3_RGB_NV                0x8593
#define GL_OPERAND3_ALPHA_NV              0x859B
#endif


#ifndef GL_MESA_resize_buffers
#endif

#ifndef GL_MESA_window_pos
#endif

#ifndef GL_EXT_texture_compression_s3tc
#define GL_COMPRESSED_RGB_S3TC_DXT1_EXT   0x83F0
#define GL_COMPRESSED_RGBA_S3TC_DXT1_EXT  0x83F1
#define GL_COMPRESSED_RGBA_S3TC_DXT3_EXT  0x83F2
#define GL_COMPRESSED_RGBA_S3TC_DXT5_EXT  0x83F3
#endif

#ifndef GL_IBM_cull_vertex
#define GL_CULL_VERTEX_IBM                103050
#endif

#ifndef GL_IBM_multimode_draw_arrays
#endif

#ifndef GL_IBM_vertex_array_lists
#define GL_VERTEX_ARRAY_LIST_IBM          103070
#define GL_NORMAL_ARRAY_LIST_IBM          103071
#define GL_COLOR_ARRAY_LIST_IBM           103072
#define GL_INDEX_ARRAY_LIST_IBM           103073
#define GL_TEXTURE_COORD_ARRAY_LIST_IBM   103074
#define GL_EDGE_FLAG_ARRAY_LIST_IBM       103075
#define GL_FOG_COORDINATE_ARRAY_LIST_IBM  103076
#define GL_SECONDARY_COLOR_ARRAY_LIST_IBM 103077
#define GL_VERTEX_ARRAY_LIST_STRIDE_IBM   103080
#define GL_NORMAL_ARRAY_LIST_STRIDE_IBM   103081
#define GL_COLOR_ARRAY_LIST_STRIDE_IBM    103082
#define GL_INDEX_ARRAY_LIST_STRIDE_IBM    103083
#define GL_TEXTURE_COORD_ARRAY_LIST_STRIDE_IBM 103084
#define GL_EDGE_FLAG_ARRAY_LIST_STRIDE_IBM 103085
#define GL_FOG_COORDINATE_ARRAY_LIST_STRIDE_IBM 103086
#define GL_SECONDARY_COLOR_ARRAY_LIST_STRIDE_IBM 103087
#endif

#ifndef GL_SGIX_subsample
#define GL_PACK_SUBSAMPLE_RATE_SGIX       0x85A0
#define GL_UNPACK_SUBSAMPLE_RATE_SGIX     0x85A1
#define GL_PIXEL_SUBSAMPLE_4444_SGIX      0x85A2
#define GL_PIXEL_SUBSAMPLE_2424_SGIX      0x85A3
#define GL_PIXEL_SUBSAMPLE_4242_SGIX      0x85A4
#endif

#ifndef GL_SGIX_ycrcb_subsample
#endif

#ifndef GL_SGIX_ycrcba
#define GL_YCRCB_SGIX                     0x8318
#define GL_YCRCBA_SGIX                    0x8319
#endif

#ifndef GL_SGI_depth_pass_instrument
#define GL_DEPTH_PASS_INSTRUMENT_SGIX     0x8310
#define GL_DEPTH_PASS_INSTRUMENT_COUNTERS_SGIX 0x8311
#define GL_DEPTH_PASS_INSTRUMENT_MAX_SGIX 0x8312
#endif

#ifndef GL_3DFX_texture_compression_FXT1
#define GL_COMPRESSED_RGB_FXT1_3DFX       0x86B0
#define GL_COMPRESSED_RGBA_FXT1_3DFX      0x86B1
#endif

#ifndef GL_3DFX_multisample
#define GL_MULTISAMPLE_3DFX               0x86B2
#define GL_SAMPLE_BUFFERS_3DFX            0x86B3
#define GL_SAMPLES_3DFX                   0x86B4
#define GL_MULTISAMPLE_BIT_3DFX           0x20000000
#endif

#ifndef GL_3DFX_tbuffer
#endif

#ifndef GL_EXT_multisample
#define GL_MULTISAMPLE_EXT                0x809D
#define GL_SAMPLE_ALPHA_TO_MASK_EXT       0x809E
#define GL_SAMPLE_ALPHA_TO_ONE_EXT        0x809F
#define GL_SAMPLE_MASK_EXT                0x80A0
#define GL_1PASS_EXT                      0x80A1
#define GL_2PASS_0_EXT                    0x80A2
#define GL_2PASS_1_EXT                    0x80A3
#define GL_4PASS_0_EXT                    0x80A4
#define GL_4PASS_1_EXT                    0x80A5
#define GL_4PASS_2_EXT                    0x80A6
#define GL_4PASS_3_EXT                    0x80A7
#define GL_SAMPLE_BUFFERS_EXT             0x80A8
#define GL_SAMPLES_EXT                    0x80A9
#define GL_SAMPLE_MASK_VALUE_EXT          0x80AA
#define GL_SAMPLE_MASK_INVERT_EXT         0x80AB
#define GL_SAMPLE_PATTERN_EXT             0x80AC
#endif

#ifndef GL_SGIX_vertex_preclip
#define GL_VERTEX_PRECLIP_SGIX            0x83EE
#define GL_VERTEX_PRECLIP_HINT_SGIX       0x83EF
#endif

#ifndef GL_SGIX_convolution_accuracy
#define GL_CONVOLUTION_HINT_SGIX          0x8316
#endif

#ifndef GL_SGIX_resample
#define GL_PACK_RESAMPLE_SGIX             0x842C
#define GL_UNPACK_RESAMPLE_SGIX           0x842D
#define GL_RESAMPLE_REPLICATE_SGIX        0x842E
#define GL_RESAMPLE_ZERO_FILL_SGIX        0x842F
#define GL_RESAMPLE_DECIMATE_SGIX         0x8430
#endif

#ifndef GL_SGIS_point_line_texgen
#define GL_EYE_DISTANCE_TO_POINT_SGIS     0x81F0
#define GL_OBJECT_DISTANCE_TO_POINT_SGIS  0x81F1
#define GL_EYE_DISTANCE_TO_LINE_SGIS      0x81F2
#define GL_OBJECT_DISTANCE_TO_LINE_SGIS   0x81F3
#define GL_EYE_POINT_SGIS                 0x81F4
#define GL_OBJECT_POINT_SGIS              0x81F5
#define GL_EYE_LINE_SGIS                  0x81F6
#define GL_OBJECT_LINE_SGIS               0x81F7
#endif

#ifndef GL_SGIS_texture_color_mask
#define GL_TEXTURE_COLOR_WRITEMASK_SGIS   0x81EF
#endif


/*************************************************************/

#ifndef GL_VERSION_1_2
#define GL_VERSION_1_2 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glBlendColor (GLclampf, GLclampf, GLclampf, GLclampf);
extern void APIENTRY glBlendEquation (GLenum);
extern void APIENTRY glDrawRangeElements (GLenum, GLuint, GLuint, GLsizei, GLenum, const GLvoid *);
extern void APIENTRY glColorTable (GLenum, GLenum, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glColorTableParameterfv (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glColorTableParameteriv (GLenum, GLenum, const GLint *);
extern void APIENTRY glCopyColorTable (GLenum, GLenum, GLint, GLint, GLsizei);
extern void APIENTRY glGetColorTable (GLenum, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetColorTableParameterfv (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetColorTableParameteriv (GLenum, GLenum, GLint *);
extern void APIENTRY glColorSubTable (GLenum, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glCopyColorSubTable (GLenum, GLsizei, GLint, GLint, GLsizei);
extern void APIENTRY glConvolutionFilter1D (GLenum, GLenum, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glConvolutionFilter2D (GLenum, GLenum, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glConvolutionParameterf (GLenum, GLenum, GLfloat);
extern void APIENTRY glConvolutionParameterfv (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glConvolutionParameteri (GLenum, GLenum, GLint);
extern void APIENTRY glConvolutionParameteriv (GLenum, GLenum, const GLint *);
extern void APIENTRY glCopyConvolutionFilter1D (GLenum, GLenum, GLint, GLint, GLsizei);
extern void APIENTRY glCopyConvolutionFilter2D (GLenum, GLenum, GLint, GLint, GLsizei, GLsizei);
extern void APIENTRY glGetConvolutionFilter (GLenum, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetConvolutionParameterfv (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetConvolutionParameteriv (GLenum, GLenum, GLint *);
extern void APIENTRY glGetSeparableFilter (GLenum, GLenum, GLenum, GLvoid *, GLvoid *, GLvoid *);
extern void APIENTRY glSeparableFilter2D (GLenum, GLenum, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *, const GLvoid *);
extern void APIENTRY glGetHistogram (GLenum, GLboolean, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetHistogramParameterfv (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetHistogramParameteriv (GLenum, GLenum, GLint *);
extern void APIENTRY glGetMinmax (GLenum, GLboolean, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetMinmaxParameterfv (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetMinmaxParameteriv (GLenum, GLenum, GLint *);
extern void APIENTRY glHistogram (GLenum, GLsizei, GLenum, GLboolean);
extern void APIENTRY glMinmax (GLenum, GLenum, GLboolean);
extern void APIENTRY glResetHistogram (GLenum);
extern void APIENTRY glResetMinmax (GLenum);
extern void APIENTRY glTexImage3D (GLenum, GLint, GLint, GLsizei, GLsizei, GLsizei, GLint, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glTexSubImage3D (GLenum, GLint, GLint, GLint, GLint, GLsizei, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glCopyTexSubImage3D (GLenum, GLint, GLint, GLint, GLint, GLint, GLint, GLsizei, GLsizei);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLBLENDCOLORPROC) (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);
typedef void (APIENTRY * PFNGLBLENDEQUATIONPROC) (GLenum mode);
typedef void (APIENTRY * PFNGLDRAWRANGEELEMENTSPROC) (GLenum mode, GLuint start, GLuint end, GLsizei count, GLenum type, const GLvoid *indices);
typedef void (APIENTRY * PFNGLCOLORTABLEPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const GLvoid *table);
typedef void (APIENTRY * PFNGLCOLORTABLEPARAMETERFVPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLCOLORTABLEPARAMETERIVPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLCOPYCOLORTABLEPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPROC) (GLenum target, GLenum format, GLenum type, GLvoid *table);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLCOLORSUBTABLEPROC) (GLenum target, GLsizei start, GLsizei count, GLenum format, GLenum type, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOPYCOLORSUBTABLEPROC) (GLenum target, GLsizei start, GLint x, GLint y, GLsizei width);
typedef void (APIENTRY * PFNGLCONVOLUTIONFILTER1DPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const GLvoid *image);
typedef void (APIENTRY * PFNGLCONVOLUTIONFILTER2DPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *image);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERFPROC) (GLenum target, GLenum pname, GLfloat params);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERFVPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERIPROC) (GLenum target, GLenum pname, GLint params);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERIVPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLCOPYCONVOLUTIONFILTER1DPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (APIENTRY * PFNGLCOPYCONVOLUTIONFILTER2DPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (APIENTRY * PFNGLGETCONVOLUTIONFILTERPROC) (GLenum target, GLenum format, GLenum type, GLvoid *image);
typedef void (APIENTRY * PFNGLGETCONVOLUTIONPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETCONVOLUTIONPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETSEPARABLEFILTERPROC) (GLenum target, GLenum format, GLenum type, GLvoid *row, GLvoid *column, GLvoid *span);
typedef void (APIENTRY * PFNGLSEPARABLEFILTER2DPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *row, const GLvoid *column);
typedef void (APIENTRY * PFNGLGETHISTOGRAMPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLvoid *values);
typedef void (APIENTRY * PFNGLGETHISTOGRAMPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETHISTOGRAMPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETMINMAXPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLvoid *values);
typedef void (APIENTRY * PFNGLGETMINMAXPARAMETERFVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETMINMAXPARAMETERIVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLHISTOGRAMPROC) (GLenum target, GLsizei width, GLenum internalformat, GLboolean sink);
typedef void (APIENTRY * PFNGLMINMAXPROC) (GLenum target, GLenum internalformat, GLboolean sink);
typedef void (APIENTRY * PFNGLRESETHISTOGRAMPROC) (GLenum target);
typedef void (APIENTRY * PFNGLRESETMINMAXPROC) (GLenum target);
typedef void (APIENTRY * PFNGLTEXIMAGE3DPROC) (GLenum target, GLint level, GLint internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLenum format, GLenum type, const GLvoid *pixels);
typedef void (APIENTRY * PFNGLTEXSUBIMAGE3DPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLenum type, const GLvoid *pixels);
typedef void (APIENTRY * PFNGLCOPYTEXSUBIMAGE3DPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint x, GLint y, GLsizei width, GLsizei height);
#endif

#ifndef GL_ARB_multitexture
#define GL_ARB_multitexture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glActiveTextureARB (GLenum);
extern void APIENTRY glClientActiveTextureARB (GLenum);
extern void APIENTRY glMultiTexCoord1dARB (GLenum, GLdouble);
extern void APIENTRY glMultiTexCoord1dvARB (GLenum, const GLdouble *);
extern void APIENTRY glMultiTexCoord1fARB (GLenum, GLfloat);
extern void APIENTRY glMultiTexCoord1fvARB (GLenum, const GLfloat *);
extern void APIENTRY glMultiTexCoord1iARB (GLenum, GLint);
extern void APIENTRY glMultiTexCoord1ivARB (GLenum, const GLint *);
extern void APIENTRY glMultiTexCoord1sARB (GLenum, GLshort);
extern void APIENTRY glMultiTexCoord1svARB (GLenum, const GLshort *);
extern void APIENTRY glMultiTexCoord2dARB (GLenum, GLdouble, GLdouble);
extern void APIENTRY glMultiTexCoord2dvARB (GLenum, const GLdouble *);
extern void APIENTRY glMultiTexCoord2fARB (GLenum, GLfloat, GLfloat);
extern void APIENTRY glMultiTexCoord2fvARB (GLenum, const GLfloat *);
extern void APIENTRY glMultiTexCoord2iARB (GLenum, GLint, GLint);
extern void APIENTRY glMultiTexCoord2ivARB (GLenum, const GLint *);
extern void APIENTRY glMultiTexCoord2sARB (GLenum, GLshort, GLshort);
extern void APIENTRY glMultiTexCoord2svARB (GLenum, const GLshort *);
extern void APIENTRY glMultiTexCoord3dARB (GLenum, GLdouble, GLdouble, GLdouble);
extern void APIENTRY glMultiTexCoord3dvARB (GLenum, const GLdouble *);
extern void APIENTRY glMultiTexCoord3fARB (GLenum, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glMultiTexCoord3fvARB (GLenum, const GLfloat *);
extern void APIENTRY glMultiTexCoord3iARB (GLenum, GLint, GLint, GLint);
extern void APIENTRY glMultiTexCoord3ivARB (GLenum, const GLint *);
extern void APIENTRY glMultiTexCoord3sARB (GLenum, GLshort, GLshort, GLshort);
extern void APIENTRY glMultiTexCoord3svARB (GLenum, const GLshort *);
extern void APIENTRY glMultiTexCoord4dARB (GLenum, GLdouble, GLdouble, GLdouble, GLdouble);
extern void APIENTRY glMultiTexCoord4dvARB (GLenum, const GLdouble *);
extern void APIENTRY glMultiTexCoord4fARB (GLenum, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glMultiTexCoord4fvARB (GLenum, const GLfloat *);
extern void APIENTRY glMultiTexCoord4iARB (GLenum, GLint, GLint, GLint, GLint);
extern void APIENTRY glMultiTexCoord4ivARB (GLenum, const GLint *);
extern void APIENTRY glMultiTexCoord4sARB (GLenum, GLshort, GLshort, GLshort, GLshort);
extern void APIENTRY glMultiTexCoord4svARB (GLenum, const GLshort *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLACTIVETEXTUREARBPROC) (GLenum texture);
typedef void (APIENTRY * PFNGLCLIENTACTIVETEXTUREARBPROC) (GLenum texture);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1DARBPROC) (GLenum target, GLdouble s);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1FARBPROC) (GLenum target, GLfloat s);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1IARBPROC) (GLenum target, GLint s);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1IVARBPROC) (GLenum target, const GLint *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1SARBPROC) (GLenum target, GLshort s);
typedef void (APIENTRY * PFNGLMULTITEXCOORD1SVARBPROC) (GLenum target, const GLshort *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2DARBPROC) (GLenum target, GLdouble s, GLdouble t);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2FARBPROC) (GLenum target, GLfloat s, GLfloat t);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2IARBPROC) (GLenum target, GLint s, GLint t);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2IVARBPROC) (GLenum target, const GLint *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2SARBPROC) (GLenum target, GLshort s, GLshort t);
typedef void (APIENTRY * PFNGLMULTITEXCOORD2SVARBPROC) (GLenum target, const GLshort *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3DARBPROC) (GLenum target, GLdouble s, GLdouble t, GLdouble r);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3FARBPROC) (GLenum target, GLfloat s, GLfloat t, GLfloat r);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3IARBPROC) (GLenum target, GLint s, GLint t, GLint r);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3IVARBPROC) (GLenum target, const GLint *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3SARBPROC) (GLenum target, GLshort s, GLshort t, GLshort r);
typedef void (APIENTRY * PFNGLMULTITEXCOORD3SVARBPROC) (GLenum target, const GLshort *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4DARBPROC) (GLenum target, GLdouble s, GLdouble t, GLdouble r, GLdouble q);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4DVARBPROC) (GLenum target, const GLdouble *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4FARBPROC) (GLenum target, GLfloat s, GLfloat t, GLfloat r, GLfloat q);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4FVARBPROC) (GLenum target, const GLfloat *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4IARBPROC) (GLenum target, GLint s, GLint t, GLint r, GLint q);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4IVARBPROC) (GLenum target, const GLint *v);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4SARBPROC) (GLenum target, GLshort s, GLshort t, GLshort r, GLshort q);
typedef void (APIENTRY * PFNGLMULTITEXCOORD4SVARBPROC) (GLenum target, const GLshort *v);
#endif

#ifndef GL_ARB_transpose_matrix
#define GL_ARB_transpose_matrix 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glLoadTransposeMatrixfARB (const GLfloat *);
extern void APIENTRY glLoadTransposeMatrixdARB (const GLdouble *);
extern void APIENTRY glMultTransposeMatrixfARB (const GLfloat *);
extern void APIENTRY glMultTransposeMatrixdARB (const GLdouble *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLLOADTRANSPOSEMATRIXFARBPROC) (const GLfloat *m);
typedef void (APIENTRY * PFNGLLOADTRANSPOSEMATRIXDARBPROC) (const GLdouble *m);
typedef void (APIENTRY * PFNGLMULTTRANSPOSEMATRIXFARBPROC) (const GLfloat *m);
typedef void (APIENTRY * PFNGLMULTTRANSPOSEMATRIXDARBPROC) (const GLdouble *m);
#endif

#ifndef GL_ARB_multisample
#define GL_ARB_multisample 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glSampleCoverageARB (GLclampf, GLboolean);
extern void APIENTRY glSamplePassARB (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLSAMPLECOVERAGEARBPROC) (GLclampf value, GLboolean invert);
typedef void (APIENTRY * PFNGLSAMPLEPASSARBPROC) (GLenum pass);
#endif

#ifndef GL_ARB_texture_env_add
#define GL_ARB_texture_env_add 1
#endif

#ifndef GL_ARB_texture_cube_map
#define GL_ARB_texture_cube_map 1
#endif

#ifndef GL_ARB_texture_compression
#define GL_ARB_texture_compression 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glCompressedTexImage3DARB (GLenum, GLint, GLenum, GLsizei, GLsizei, GLsizei, GLint, GLsizei, const GLvoid *);
extern void APIENTRY glCompressedTexImage2DARB (GLenum, GLint, GLenum, GLsizei, GLsizei, GLint, GLsizei, const GLvoid *);
extern void APIENTRY glCompressedTexImage1DARB (GLenum, GLint, GLenum, GLsizei, GLint, GLsizei, const GLvoid *);
extern void APIENTRY glCompressedTexSubImage3DARB (GLenum, GLint, GLint, GLint, GLint, GLsizei, GLsizei, GLsizei, GLenum, GLsizei, const GLvoid *);
extern void APIENTRY glCompressedTexSubImage2DARB (GLenum, GLint, GLint, GLint, GLsizei, GLsizei, GLenum, GLsizei, const GLvoid *);
extern void APIENTRY glCompressedTexSubImage1DARB (GLenum, GLint, GLint, GLsizei, GLenum, GLsizei, const GLvoid *);
extern void APIENTRY glGetCompressedTexImageARB (GLenum, GLint, void *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOMPRESSEDTEXIMAGE3DARBPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLsizei imageSize, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOMPRESSEDTEXIMAGE2DARBPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLint border, GLsizei imageSize, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOMPRESSEDTEXIMAGE1DARBPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLint border, GLsizei imageSize, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE3DARBPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLsizei imageSize, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE2DARBPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLsizei imageSize, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOMPRESSEDTEXSUBIMAGE1DARBPROC) (GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLsizei imageSize, const GLvoid *data);
typedef void (APIENTRY * PFNGLGETCOMPRESSEDTEXIMAGEARBPROC) (GLenum target, GLint level, void *img);
#endif

#ifndef GL_EXT_abgr
#define GL_EXT_abgr 1
#endif

#ifndef GL_EXT_blend_color
#define GL_EXT_blend_color 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glBlendColorEXT (GLclampf, GLclampf, GLclampf, GLclampf);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLBLENDCOLOREXTPROC) (GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha);
#endif

#ifndef GL_EXT_polygon_offset
#define GL_EXT_polygon_offset 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glPolygonOffsetEXT (GLfloat, GLfloat);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLPOLYGONOFFSETEXTPROC) (GLfloat factor, GLfloat bias);
#endif

#ifndef GL_EXT_texture
#define GL_EXT_texture 1
#endif

#ifndef GL_EXT_texture3D
#define GL_EXT_texture3D 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTexImage3DEXT (GLenum, GLint, GLenum, GLsizei, GLsizei, GLsizei, GLint, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glTexSubImage3DEXT (GLenum, GLint, GLint, GLint, GLint, GLsizei, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTEXIMAGE3DEXTPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLint border, GLenum format, GLenum type, const GLvoid *pixels);
typedef void (APIENTRY * PFNGLTEXSUBIMAGE3DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLsizei width, GLsizei height, GLsizei depth, GLenum format, GLenum type, const GLvoid *pixels);
#endif

#ifndef GL_SGIS_texture_filter4
#define GL_SGIS_texture_filter4 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glGetTexFilterFuncSGIS (GLenum, GLenum, GLfloat *);
extern void APIENTRY glTexFilterFuncSGIS (GLenum, GLenum, GLsizei, const GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLGETTEXFILTERFUNCSGISPROC) (GLenum target, GLenum filter, GLfloat *weights);
typedef void (APIENTRY * PFNGLTEXFILTERFUNCSGISPROC) (GLenum target, GLenum filter, GLsizei n, const GLfloat *weights);
#endif

#ifndef GL_EXT_subtexture
#define GL_EXT_subtexture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTexSubImage1DEXT (GLenum, GLint, GLint, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glTexSubImage2DEXT (GLenum, GLint, GLint, GLint, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTEXSUBIMAGE1DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLsizei width, GLenum format, GLenum type, const GLvoid *pixels);
typedef void (APIENTRY * PFNGLTEXSUBIMAGE2DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *pixels);
#endif

#ifndef GL_EXT_copy_texture
#define GL_EXT_copy_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glCopyTexImage1DEXT (GLenum, GLint, GLenum, GLint, GLint, GLsizei, GLint);
extern void APIENTRY glCopyTexImage2DEXT (GLenum, GLint, GLenum, GLint, GLint, GLsizei, GLsizei, GLint);
extern void APIENTRY glCopyTexSubImage1DEXT (GLenum, GLint, GLint, GLint, GLint, GLsizei);
extern void APIENTRY glCopyTexSubImage2DEXT (GLenum, GLint, GLint, GLint, GLint, GLint, GLsizei, GLsizei);
extern void APIENTRY glCopyTexSubImage3DEXT (GLenum, GLint, GLint, GLint, GLint, GLint, GLint, GLsizei, GLsizei);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOPYTEXIMAGE1DEXTPROC) (GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLint border);
typedef void (APIENTRY * PFNGLCOPYTEXIMAGE2DEXTPROC) (GLenum target, GLint level, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height, GLint border);
typedef void (APIENTRY * PFNGLCOPYTEXSUBIMAGE1DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint x, GLint y, GLsizei width);
typedef void (APIENTRY * PFNGLCOPYTEXSUBIMAGE2DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (APIENTRY * PFNGLCOPYTEXSUBIMAGE3DEXTPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint x, GLint y, GLsizei width, GLsizei height);
#endif

#ifndef GL_EXT_histogram
#define GL_EXT_histogram 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glGetHistogramEXT (GLenum, GLboolean, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetHistogramParameterfvEXT (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetHistogramParameterivEXT (GLenum, GLenum, GLint *);
extern void APIENTRY glGetMinmaxEXT (GLenum, GLboolean, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetMinmaxParameterfvEXT (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetMinmaxParameterivEXT (GLenum, GLenum, GLint *);
extern void APIENTRY glHistogramEXT (GLenum, GLsizei, GLenum, GLboolean);
extern void APIENTRY glMinmaxEXT (GLenum, GLenum, GLboolean);
extern void APIENTRY glResetHistogramEXT (GLenum);
extern void APIENTRY glResetMinmaxEXT (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLGETHISTOGRAMEXTPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLvoid *values);
typedef void (APIENTRY * PFNGLGETHISTOGRAMPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETHISTOGRAMPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETMINMAXEXTPROC) (GLenum target, GLboolean reset, GLenum format, GLenum type, GLvoid *values);
typedef void (APIENTRY * PFNGLGETMINMAXPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETMINMAXPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLHISTOGRAMEXTPROC) (GLenum target, GLsizei width, GLenum internalformat, GLboolean sink);
typedef void (APIENTRY * PFNGLMINMAXEXTPROC) (GLenum target, GLenum internalformat, GLboolean sink);
typedef void (APIENTRY * PFNGLRESETHISTOGRAMEXTPROC) (GLenum target);
typedef void (APIENTRY * PFNGLRESETMINMAXEXTPROC) (GLenum target);
#endif

#ifndef GL_EXT_convolution
#define GL_EXT_convolution 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glConvolutionFilter1DEXT (GLenum, GLenum, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glConvolutionFilter2DEXT (GLenum, GLenum, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glConvolutionParameterfEXT (GLenum, GLenum, GLfloat);
extern void APIENTRY glConvolutionParameterfvEXT (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glConvolutionParameteriEXT (GLenum, GLenum, GLint);
extern void APIENTRY glConvolutionParameterivEXT (GLenum, GLenum, const GLint *);
extern void APIENTRY glCopyConvolutionFilter1DEXT (GLenum, GLenum, GLint, GLint, GLsizei);
extern void APIENTRY glCopyConvolutionFilter2DEXT (GLenum, GLenum, GLint, GLint, GLsizei, GLsizei);
extern void APIENTRY glGetConvolutionFilterEXT (GLenum, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetConvolutionParameterfvEXT (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetConvolutionParameterivEXT (GLenum, GLenum, GLint *);
extern void APIENTRY glGetSeparableFilterEXT (GLenum, GLenum, GLenum, GLvoid *, GLvoid *, GLvoid *);
extern void APIENTRY glSeparableFilter2DEXT (GLenum, GLenum, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCONVOLUTIONFILTER1DEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const GLvoid *image);
typedef void (APIENTRY * PFNGLCONVOLUTIONFILTER2DEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *image);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERFEXTPROC) (GLenum target, GLenum pname, GLfloat params);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERFVEXTPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERIEXTPROC) (GLenum target, GLenum pname, GLint params);
typedef void (APIENTRY * PFNGLCONVOLUTIONPARAMETERIVEXTPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLCOPYCONVOLUTIONFILTER1DEXTPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (APIENTRY * PFNGLCOPYCONVOLUTIONFILTER2DEXTPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width, GLsizei height);
typedef void (APIENTRY * PFNGLGETCONVOLUTIONFILTEREXTPROC) (GLenum target, GLenum format, GLenum type, GLvoid *image);
typedef void (APIENTRY * PFNGLGETCONVOLUTIONPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETCONVOLUTIONPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETSEPARABLEFILTEREXTPROC) (GLenum target, GLenum format, GLenum type, GLvoid *row, GLvoid *column, GLvoid *span);
typedef void (APIENTRY * PFNGLSEPARABLEFILTER2DEXTPROC) (GLenum target, GLenum internalformat, GLsizei width, GLsizei height, GLenum format, GLenum type, const GLvoid *row, const GLvoid *column);
#endif

#ifndef GL_EXT_color_matrix
#define GL_EXT_color_matrix 1
#endif

#ifndef GL_SGI_color_table
#define GL_SGI_color_table 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glColorTableSGI (GLenum, GLenum, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glColorTableParameterfvSGI (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glColorTableParameterivSGI (GLenum, GLenum, const GLint *);
extern void APIENTRY glCopyColorTableSGI (GLenum, GLenum, GLint, GLint, GLsizei);
extern void APIENTRY glGetColorTableSGI (GLenum, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetColorTableParameterfvSGI (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetColorTableParameterivSGI (GLenum, GLenum, GLint *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOLORTABLESGIPROC) (GLenum target, GLenum internalformat, GLsizei width, GLenum format, GLenum type, const GLvoid *table);
typedef void (APIENTRY * PFNGLCOLORTABLEPARAMETERFVSGIPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLCOLORTABLEPARAMETERIVSGIPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLCOPYCOLORTABLESGIPROC) (GLenum target, GLenum internalformat, GLint x, GLint y, GLsizei width);
typedef void (APIENTRY * PFNGLGETCOLORTABLESGIPROC) (GLenum target, GLenum format, GLenum type, GLvoid *table);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPARAMETERFVSGIPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPARAMETERIVSGIPROC) (GLenum target, GLenum pname, GLint *params);
#endif

#ifndef GL_SGIX_pixel_texture
#define GL_SGIX_pixel_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glPixelTexGenSGIX (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLPIXELTEXGENSGIXPROC) (GLenum mode);
#endif

#ifndef GL_SGIS_pixel_texture
#define GL_SGIS_pixel_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glPixelTexGenParameteriSGIS (GLenum, GLint);
extern void APIENTRY glPixelTexGenParameterivSGIS (GLenum, const GLint *);
extern void APIENTRY glPixelTexGenParameterfSGIS (GLenum, GLfloat);
extern void APIENTRY glPixelTexGenParameterfvSGIS (GLenum, const GLfloat *);
extern void APIENTRY glGetPixelTexGenParameterivSGIS (GLenum, GLint *);
extern void APIENTRY glGetPixelTexGenParameterfvSGIS (GLenum, GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLPIXELTEXGENPARAMETERISGISPROC) (GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLPIXELTEXGENPARAMETERIVSGISPROC) (GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLPIXELTEXGENPARAMETERFSGISPROC) (GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLPIXELTEXGENPARAMETERFVSGISPROC) (GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLGETPIXELTEXGENPARAMETERIVSGISPROC) (GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETPIXELTEXGENPARAMETERFVSGISPROC) (GLenum pname, GLfloat *params);
#endif

#ifndef GL_SGIS_texture4D
#define GL_SGIS_texture4D 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTexImage4DSGIS (GLenum, GLint, GLenum, GLsizei, GLsizei, GLsizei, GLsizei, GLint, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glTexSubImage4DSGIS (GLenum, GLint, GLint, GLint, GLint, GLint, GLsizei, GLsizei, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTEXIMAGE4DSGISPROC) (GLenum target, GLint level, GLenum internalformat, GLsizei width, GLsizei height, GLsizei depth, GLsizei size4d, GLint border, GLenum format, GLenum type, const GLvoid *pixels);
typedef void (APIENTRY * PFNGLTEXSUBIMAGE4DSGISPROC) (GLenum target, GLint level, GLint xoffset, GLint yoffset, GLint zoffset, GLint woffset, GLsizei width, GLsizei height, GLsizei depth, GLsizei size4d, GLenum format, GLenum type, const GLvoid *pixels);
#endif

#ifndef GL_SGI_texture_color_table
#define GL_SGI_texture_color_table 1
#endif

#ifndef GL_EXT_cmyka
#define GL_EXT_cmyka 1
#endif

#ifndef GL_EXT_texture_object
#define GL_EXT_texture_object 1
#ifdef GL_GLEXT_PROTOTYPES
extern GLboolean APIENTRY glAreTexturesResidentEXT (GLsizei, const GLuint *, GLboolean *);
extern void APIENTRY glBindTextureEXT (GLenum, GLuint);
extern void APIENTRY glDeleteTexturesEXT (GLsizei, const GLuint *);
extern void APIENTRY glGenTexturesEXT (GLsizei, GLuint *);
extern GLboolean APIENTRY glIsTextureEXT (GLuint);
extern void APIENTRY glPrioritizeTexturesEXT (GLsizei, const GLuint *, const GLclampf *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef GLboolean (APIENTRY * PFNGLARETEXTURESRESIDENTEXTPROC) (GLsizei n, const GLuint *textures, GLboolean *residences);
typedef void (APIENTRY * PFNGLBINDTEXTUREEXTPROC) (GLenum target, GLuint texture);
typedef void (APIENTRY * PFNGLDELETETEXTURESEXTPROC) (GLsizei n, const GLuint *textures);
typedef void (APIENTRY * PFNGLGENTEXTURESEXTPROC) (GLsizei n, GLuint *textures);
typedef GLboolean (APIENTRY * PFNGLISTEXTUREEXTPROC) (GLuint texture);
typedef void (APIENTRY * PFNGLPRIORITIZETEXTURESEXTPROC) (GLsizei n, const GLuint *textures, const GLclampf *priorities);
#endif

#ifndef GL_SGIS_detail_texture
#define GL_SGIS_detail_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glDetailTexFuncSGIS (GLenum, GLsizei, const GLfloat *);
extern void APIENTRY glGetDetailTexFuncSGIS (GLenum, GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLDETAILTEXFUNCSGISPROC) (GLenum target, GLsizei n, const GLfloat *points);
typedef void (APIENTRY * PFNGLGETDETAILTEXFUNCSGISPROC) (GLenum target, GLfloat *points);
#endif

#ifndef GL_SGIS_sharpen_texture
#define GL_SGIS_sharpen_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glSharpenTexFuncSGIS (GLenum, GLsizei, const GLfloat *);
extern void APIENTRY glGetSharpenTexFuncSGIS (GLenum, GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLSHARPENTEXFUNCSGISPROC) (GLenum target, GLsizei n, const GLfloat *points);
typedef void (APIENTRY * PFNGLGETSHARPENTEXFUNCSGISPROC) (GLenum target, GLfloat *points);
#endif

#ifndef GL_EXT_packed_pixels
#define GL_EXT_packed_pixels 1
#endif

#ifndef GL_SGIS_texture_lod
#define GL_SGIS_texture_lod 1
#endif

#ifndef GL_SGIS_multisample
#define GL_SGIS_multisample 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glSampleMaskSGIS (GLclampf, GLboolean);
extern void APIENTRY glSamplePatternSGIS (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLSAMPLEMASKSGISPROC) (GLclampf value, GLboolean invert);
typedef void (APIENTRY * PFNGLSAMPLEPATTERNSGISPROC) (GLenum pattern);
#endif

#ifndef GL_EXT_rescale_normal
#define GL_EXT_rescale_normal 1
#endif

#ifndef GL_EXT_vertex_array
#define GL_EXT_vertex_array 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glArrayElementEXT (GLint);
extern void APIENTRY glColorPointerEXT (GLint, GLenum, GLsizei, GLsizei, const GLvoid *);
extern void APIENTRY glDrawArraysEXT (GLenum, GLint, GLsizei);
extern void APIENTRY glEdgeFlagPointerEXT (GLsizei, GLsizei, const GLboolean *);
extern void APIENTRY glGetPointervEXT (GLenum, GLvoid* *);
extern void APIENTRY glIndexPointerEXT (GLenum, GLsizei, GLsizei, const GLvoid *);
extern void APIENTRY glNormalPointerEXT (GLenum, GLsizei, GLsizei, const GLvoid *);
extern void APIENTRY glTexCoordPointerEXT (GLint, GLenum, GLsizei, GLsizei, const GLvoid *);
extern void APIENTRY glVertexPointerEXT (GLint, GLenum, GLsizei, GLsizei, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLARRAYELEMENTEXTPROC) (GLint i);
typedef void (APIENTRY * PFNGLCOLORPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLsizei count, const GLvoid *pointer);
typedef void (APIENTRY * PFNGLDRAWARRAYSEXTPROC) (GLenum mode, GLint first, GLsizei count);
typedef void (APIENTRY * PFNGLEDGEFLAGPOINTEREXTPROC) (GLsizei stride, GLsizei count, const GLboolean *pointer);
typedef void (APIENTRY * PFNGLGETPOINTERVEXTPROC) (GLenum pname, GLvoid* *params);
typedef void (APIENTRY * PFNGLINDEXPOINTEREXTPROC) (GLenum type, GLsizei stride, GLsizei count, const GLvoid *pointer);
typedef void (APIENTRY * PFNGLNORMALPOINTEREXTPROC) (GLenum type, GLsizei stride, GLsizei count, const GLvoid *pointer);
typedef void (APIENTRY * PFNGLTEXCOORDPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLsizei count, const GLvoid *pointer);
typedef void (APIENTRY * PFNGLVERTEXPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLsizei count, const GLvoid *pointer);
#endif

#ifndef GL_EXT_misc_attribute
#define GL_EXT_misc_attribute 1
#endif

#ifndef GL_SGIS_generate_mipmap
#define GL_SGIS_generate_mipmap 1
#endif

#ifndef GL_SGIX_clipmap
#define GL_SGIX_clipmap 1
#endif

#ifndef GL_SGIX_shadow
#define GL_SGIX_shadow 1
#endif

#ifndef GL_SGIS_texture_edge_clamp
#define GL_SGIS_texture_edge_clamp 1
#endif

#ifndef GL_SGIS_texture_border_clamp
#define GL_SGIS_texture_border_clamp 1
#endif

#ifndef GL_EXT_blend_minmax
#define GL_EXT_blend_minmax 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glBlendEquationEXT (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLBLENDEQUATIONEXTPROC) (GLenum mode);
#endif

#ifndef GL_EXT_blend_subtract
#define GL_EXT_blend_subtract 1
#endif

#ifndef GL_EXT_blend_logic_op
#define GL_EXT_blend_logic_op 1
#endif

#ifndef GL_SGIX_interlace
#define GL_SGIX_interlace 1
#endif

#ifndef GL_SGIX_pixel_tiles
#define GL_SGIX_pixel_tiles 1
#endif

#ifndef GL_SGIX_texture_select
#define GL_SGIX_texture_select 1
#endif

#ifndef GL_SGIX_sprite
#define GL_SGIX_sprite 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glSpriteParameterfSGIX (GLenum, GLfloat);
extern void APIENTRY glSpriteParameterfvSGIX (GLenum, const GLfloat *);
extern void APIENTRY glSpriteParameteriSGIX (GLenum, GLint);
extern void APIENTRY glSpriteParameterivSGIX (GLenum, const GLint *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLSPRITEPARAMETERFSGIXPROC) (GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLSPRITEPARAMETERFVSGIXPROC) (GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLSPRITEPARAMETERISGIXPROC) (GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLSPRITEPARAMETERIVSGIXPROC) (GLenum pname, const GLint *params);
#endif

#ifndef GL_SGIX_texture_multi_buffer
#define GL_SGIX_texture_multi_buffer 1
#endif

#ifndef GL_EXT_point_parameters
#define GL_EXT_point_parameters 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glPointParameterfEXT (GLenum, GLfloat);
extern void APIENTRY glPointParameterfvEXT (GLenum, const GLfloat *);
extern void APIENTRY glPointParameterfSGIS (GLenum, GLfloat);
extern void APIENTRY glPointParameterfvSGIS (GLenum, const GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLPOINTPARAMETERFEXTPROC) (GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLPOINTPARAMETERFVEXTPROC) (GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLPOINTPARAMETERFSGISPROC) (GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLPOINTPARAMETERFVSGISPROC) (GLenum pname, const GLfloat *params);
#endif

#ifndef GL_SGIX_instruments
#define GL_SGIX_instruments 1
#ifdef GL_GLEXT_PROTOTYPES
extern GLint APIENTRY glGetInstrumentsSGIX (void);
extern void APIENTRY glInstrumentsBufferSGIX (GLsizei, GLint *);
extern GLint APIENTRY glPollInstrumentsSGIX (GLint *);
extern void APIENTRY glReadInstrumentsSGIX (GLint);
extern void APIENTRY glStartInstrumentsSGIX (void);
extern void APIENTRY glStopInstrumentsSGIX (GLint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef GLint (APIENTRY * PFNGLGETINSTRUMENTSSGIXPROC) (void);
typedef void (APIENTRY * PFNGLINSTRUMENTSBUFFERSGIXPROC) (GLsizei size, GLint *buffer);
typedef GLint (APIENTRY * PFNGLPOLLINSTRUMENTSSGIXPROC) (GLint *marker_p);
typedef void (APIENTRY * PFNGLREADINSTRUMENTSSGIXPROC) (GLint marker);
typedef void (APIENTRY * PFNGLSTARTINSTRUMENTSSGIXPROC) (void);
typedef void (APIENTRY * PFNGLSTOPINSTRUMENTSSGIXPROC) (GLint marker);
#endif

#ifndef GL_SGIX_texture_scale_bias
#define GL_SGIX_texture_scale_bias 1
#endif

#ifndef GL_SGIX_framezoom
#define GL_SGIX_framezoom 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFrameZoomSGIX (GLint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFRAMEZOOMSGIXPROC) (GLint factor);
#endif

#ifndef GL_SGIX_tag_sample_buffer
#define GL_SGIX_tag_sample_buffer 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTagSampleBufferSGIX (void);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTAGSAMPLEBUFFERSGIXPROC) (void);
#endif

#ifndef GL_SGIX_reference_plane
#define GL_SGIX_reference_plane 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glReferencePlaneSGIX (const GLdouble *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLREFERENCEPLANESGIXPROC) (const GLdouble *equation);
#endif

#ifndef GL_SGIX_flush_raster
#define GL_SGIX_flush_raster 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFlushRasterSGIX (void);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFLUSHRASTERSGIXPROC) (void);
#endif

#ifndef GL_SGIX_depth_texture
#define GL_SGIX_depth_texture 1
#endif

#ifndef GL_SGIS_fog_function
#define GL_SGIS_fog_function 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFogFuncSGIS (GLsizei, const GLfloat *);
extern void APIENTRY glGetFogFuncSGIS (const GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFOGFUNCSGISPROC) (GLsizei n, const GLfloat *points);
typedef void (APIENTRY * PFNGLGETFOGFUNCSGISPROC) (const GLfloat *points);
#endif

#ifndef GL_SGIX_fog_offset
#define GL_SGIX_fog_offset 1
#endif

#ifndef GL_HP_image_transform
#define GL_HP_image_transform 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glImageTransformParameteriHP (GLenum, GLenum, GLint);
extern void APIENTRY glImageTransformParameterfHP (GLenum, GLenum, GLfloat);
extern void APIENTRY glImageTransformParameterivHP (GLenum, GLenum, const GLint *);
extern void APIENTRY glImageTransformParameterfvHP (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glGetImageTransformParameterivHP (GLenum, GLenum, GLint *);
extern void APIENTRY glGetImageTransformParameterfvHP (GLenum, GLenum, GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLIMAGETRANSFORMPARAMETERIHPPROC) (GLenum target, GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLIMAGETRANSFORMPARAMETERFHPPROC) (GLenum target, GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLIMAGETRANSFORMPARAMETERIVHPPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLIMAGETRANSFORMPARAMETERFVHPPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLGETIMAGETRANSFORMPARAMETERIVHPPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETIMAGETRANSFORMPARAMETERFVHPPROC) (GLenum target, GLenum pname, GLfloat *params);
#endif

#ifndef GL_HP_convolution_border_modes
#define GL_HP_convolution_border_modes 1
#endif

#ifndef GL_SGIX_texture_add_env
#define GL_SGIX_texture_add_env 1
#endif

#ifndef GL_EXT_color_subtable
#define GL_EXT_color_subtable 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glColorSubTableEXT (GLenum, GLsizei, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glCopyColorSubTableEXT (GLenum, GLsizei, GLint, GLint, GLsizei);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOLORSUBTABLEEXTPROC) (GLenum target, GLsizei start, GLsizei count, GLenum format, GLenum type, const GLvoid *data);
typedef void (APIENTRY * PFNGLCOPYCOLORSUBTABLEEXTPROC) (GLenum target, GLsizei start, GLint x, GLint y, GLsizei width);
#endif

#ifndef GL_PGI_vertex_hints
#define GL_PGI_vertex_hints 1
#endif

#ifndef GL_PGI_misc_hints
#define GL_PGI_misc_hints 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glHintPGI (GLenum, GLint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLHINTPGIPROC) (GLenum target, GLint mode);
#endif

#ifndef GL_EXT_paletted_texture
#define GL_EXT_paletted_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glColorTableEXT (GLenum, GLenum, GLsizei, GLenum, GLenum, const GLvoid *);
extern void APIENTRY glGetColorTableEXT (GLenum, GLenum, GLenum, GLvoid *);
extern void APIENTRY glGetColorTableParameterivEXT (GLenum, GLenum, GLint *);
extern void APIENTRY glGetColorTableParameterfvEXT (GLenum, GLenum, GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOLORTABLEEXTPROC) (GLenum target, GLenum internalFormat, GLsizei width, GLenum format, GLenum type, const GLvoid *table);
typedef void (APIENTRY * PFNGLGETCOLORTABLEEXTPROC) (GLenum target, GLenum format, GLenum type, GLvoid *data);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPARAMETERIVEXTPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETCOLORTABLEPARAMETERFVEXTPROC) (GLenum target, GLenum pname, GLfloat *params);
#endif

#ifndef GL_EXT_clip_volume_hint
#define GL_EXT_clip_volume_hint 1
#endif

#ifndef GL_SGIX_list_priority
#define GL_SGIX_list_priority 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glGetListParameterfvSGIX (GLuint, GLenum, GLfloat *);
extern void APIENTRY glGetListParameterivSGIX (GLuint, GLenum, GLint *);
extern void APIENTRY glListParameterfSGIX (GLuint, GLenum, GLfloat);
extern void APIENTRY glListParameterfvSGIX (GLuint, GLenum, const GLfloat *);
extern void APIENTRY glListParameteriSGIX (GLuint, GLenum, GLint);
extern void APIENTRY glListParameterivSGIX (GLuint, GLenum, const GLint *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLGETLISTPARAMETERFVSGIXPROC) (GLuint list, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETLISTPARAMETERIVSGIXPROC) (GLuint list, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLLISTPARAMETERFSGIXPROC) (GLuint list, GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLLISTPARAMETERFVSGIXPROC) (GLuint list, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLLISTPARAMETERISGIXPROC) (GLuint list, GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLLISTPARAMETERIVSGIXPROC) (GLuint list, GLenum pname, const GLint *params);
#endif

#ifndef GL_SGIX_ir_instrument1
#define GL_SGIX_ir_instrument1 1
#endif

#ifndef GL_SGIX_calligraphic_fragment
#define GL_SGIX_calligraphic_fragment 1
#endif

#ifndef GL_SGIX_texture_lod_bias
#define GL_SGIX_texture_lod_bias 1
#endif

#ifndef GL_SGIX_shadow_ambient
#define GL_SGIX_shadow_ambient 1
#endif

#ifndef GL_EXT_index_texture
#define GL_EXT_index_texture 1
#endif

#ifndef GL_EXT_index_material
#define GL_EXT_index_material 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glIndexMaterialEXT (GLenum, GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLINDEXMATERIALEXTPROC) (GLenum face, GLenum mode);
#endif

#ifndef GL_EXT_index_func
#define GL_EXT_index_func 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glIndexFuncEXT (GLenum, GLclampf);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLINDEXFUNCEXTPROC) (GLenum func, GLclampf ref);
#endif

#ifndef GL_EXT_index_array_formats
#define GL_EXT_index_array_formats 1
#endif

#ifndef GL_EXT_compiled_vertex_array
#define GL_EXT_compiled_vertex_array 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glLockArraysEXT (GLint, GLsizei);
extern void APIENTRY glUnlockArraysEXT (void);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLLOCKARRAYSEXTPROC) (GLint first, GLsizei count);
typedef void (APIENTRY * PFNGLUNLOCKARRAYSEXTPROC) (void);
#endif

#ifndef GL_EXT_cull_vertex
#define GL_EXT_cull_vertex 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glCullParameterdvEXT (GLenum, GLdouble *);
extern void APIENTRY glCullParameterfvEXT (GLenum, GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCULLPARAMETERDVEXTPROC) (GLenum pname, GLdouble *params);
typedef void (APIENTRY * PFNGLCULLPARAMETERFVEXTPROC) (GLenum pname, GLfloat *params);
#endif

#ifndef GL_SGIX_ycrcb
#define GL_SGIX_ycrcb 1
#endif

#ifndef GL_SGIX_fragment_lighting
#define GL_SGIX_fragment_lighting 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFragmentColorMaterialSGIX (GLenum, GLenum);
extern void APIENTRY glFragmentLightfSGIX (GLenum, GLenum, GLfloat);
extern void APIENTRY glFragmentLightfvSGIX (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glFragmentLightiSGIX (GLenum, GLenum, GLint);
extern void APIENTRY glFragmentLightivSGIX (GLenum, GLenum, const GLint *);
extern void APIENTRY glFragmentLightModelfSGIX (GLenum, GLfloat);
extern void APIENTRY glFragmentLightModelfvSGIX (GLenum, const GLfloat *);
extern void APIENTRY glFragmentLightModeliSGIX (GLenum, GLint);
extern void APIENTRY glFragmentLightModelivSGIX (GLenum, const GLint *);
extern void APIENTRY glFragmentMaterialfSGIX (GLenum, GLenum, GLfloat);
extern void APIENTRY glFragmentMaterialfvSGIX (GLenum, GLenum, const GLfloat *);
extern void APIENTRY glFragmentMaterialiSGIX (GLenum, GLenum, GLint);
extern void APIENTRY glFragmentMaterialivSGIX (GLenum, GLenum, const GLint *);
extern void APIENTRY glGetFragmentLightfvSGIX (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetFragmentLightivSGIX (GLenum, GLenum, GLint *);
extern void APIENTRY glGetFragmentMaterialfvSGIX (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetFragmentMaterialivSGIX (GLenum, GLenum, GLint *);
extern void APIENTRY glLightEnviSGIX (GLenum, GLint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFRAGMENTCOLORMATERIALSGIXPROC) (GLenum face, GLenum mode);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTFSGIXPROC) (GLenum light, GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTFVSGIXPROC) (GLenum light, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTISGIXPROC) (GLenum light, GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTIVSGIXPROC) (GLenum light, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTMODELFSGIXPROC) (GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTMODELFVSGIXPROC) (GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTMODELISGIXPROC) (GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLFRAGMENTLIGHTMODELIVSGIXPROC) (GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLFRAGMENTMATERIALFSGIXPROC) (GLenum face, GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLFRAGMENTMATERIALFVSGIXPROC) (GLenum face, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLFRAGMENTMATERIALISGIXPROC) (GLenum face, GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLFRAGMENTMATERIALIVSGIXPROC) (GLenum face, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLGETFRAGMENTLIGHTFVSGIXPROC) (GLenum light, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETFRAGMENTLIGHTIVSGIXPROC) (GLenum light, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETFRAGMENTMATERIALFVSGIXPROC) (GLenum face, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETFRAGMENTMATERIALIVSGIXPROC) (GLenum face, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLLIGHTENVISGIXPROC) (GLenum pname, GLint param);
#endif

#ifndef GL_IBM_rasterpos_clip
#define GL_IBM_rasterpos_clip 1
#endif

#ifndef GL_HP_texture_lighting
#define GL_HP_texture_lighting 1
#endif

#ifndef GL_EXT_draw_range_elements
#define GL_EXT_draw_range_elements 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glDrawRangeElementsEXT (GLenum, GLuint, GLuint, GLsizei, GLenum, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLDRAWRANGEELEMENTSEXTPROC) (GLenum mode, GLuint start, GLuint end, GLsizei count, GLenum type, const GLvoid *indices);
#endif

#ifndef GL_WIN_phong_shading
#define GL_WIN_phong_shading 1
#endif

#ifndef GL_WIN_specular_fog
#define GL_WIN_specular_fog 1
#endif

#ifndef GL_EXT_light_texture
#define GL_EXT_light_texture 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glApplyTextureEXT (GLenum);
extern void APIENTRY glTextureLightEXT (GLenum);
extern void APIENTRY glTextureMaterialEXT (GLenum, GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLAPPLYTEXTUREEXTPROC) (GLenum mode);
typedef void (APIENTRY * PFNGLTEXTURELIGHTEXTPROC) (GLenum pname);
typedef void (APIENTRY * PFNGLTEXTUREMATERIALEXTPROC) (GLenum face, GLenum mode);
#endif

#ifndef GL_SGIX_blend_alpha_minmax
#define GL_SGIX_blend_alpha_minmax 1
#endif

#ifndef GL_EXT_bgra
#define GL_EXT_bgra 1
#endif

#ifndef GL_INTEL_parallel_arrays
#define GL_INTEL_parallel_arrays 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glVertexPointervINTEL (GLint, GLenum, const GLvoid* *);
extern void APIENTRY glNormalPointervINTEL (GLenum, const GLvoid* *);
extern void APIENTRY glColorPointervINTEL (GLint, GLenum, const GLvoid* *);
extern void APIENTRY glTexCoordPointervINTEL (GLint, GLenum, const GLvoid* *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLVERTEXPOINTERVINTELPROC) (GLint size, GLenum type, const GLvoid* *pointer);
typedef void (APIENTRY * PFNGLNORMALPOINTERVINTELPROC) (GLenum type, const GLvoid* *pointer);
typedef void (APIENTRY * PFNGLCOLORPOINTERVINTELPROC) (GLint size, GLenum type, const GLvoid* *pointer);
typedef void (APIENTRY * PFNGLTEXCOORDPOINTERVINTELPROC) (GLint size, GLenum type, const GLvoid* *pointer);
#endif

#ifndef GL_HP_occlusion_test
#define GL_HP_occlusion_test 1
#endif

#ifndef GL_EXT_pixel_transform
#define GL_EXT_pixel_transform 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glPixelTransformParameteriEXT (GLenum, GLenum, GLint);
extern void APIENTRY glPixelTransformParameterfEXT (GLenum, GLenum, GLfloat);
extern void APIENTRY glPixelTransformParameterivEXT (GLenum, GLenum, const GLint *);
extern void APIENTRY glPixelTransformParameterfvEXT (GLenum, GLenum, const GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLPIXELTRANSFORMPARAMETERIEXTPROC) (GLenum target, GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLPIXELTRANSFORMPARAMETERFEXTPROC) (GLenum target, GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLPIXELTRANSFORMPARAMETERIVEXTPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLPIXELTRANSFORMPARAMETERFVEXTPROC) (GLenum target, GLenum pname, const GLfloat *params);
#endif

#ifndef GL_EXT_pixel_transform_color_table
#define GL_EXT_pixel_transform_color_table 1
#endif

#ifndef GL_EXT_shared_texture_palette
#define GL_EXT_shared_texture_palette 1
#endif

#ifndef GL_EXT_separate_specular_color
#define GL_EXT_separate_specular_color 1
#endif

#ifndef GL_EXT_secondary_color
#define GL_EXT_secondary_color 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glSecondaryColor3bEXT (GLbyte, GLbyte, GLbyte);
extern void APIENTRY glSecondaryColor3bvEXT (const GLbyte *);
extern void APIENTRY glSecondaryColor3dEXT (GLdouble, GLdouble, GLdouble);
extern void APIENTRY glSecondaryColor3dvEXT (const GLdouble *);
extern void APIENTRY glSecondaryColor3fEXT (GLfloat, GLfloat, GLfloat);
extern void APIENTRY glSecondaryColor3fvEXT (const GLfloat *);
extern void APIENTRY glSecondaryColor3iEXT (GLint, GLint, GLint);
extern void APIENTRY glSecondaryColor3ivEXT (const GLint *);
extern void APIENTRY glSecondaryColor3sEXT (GLshort, GLshort, GLshort);
extern void APIENTRY glSecondaryColor3svEXT (const GLshort *);
extern void APIENTRY glSecondaryColor3ubEXT (GLubyte, GLubyte, GLubyte);
extern void APIENTRY glSecondaryColor3ubvEXT (const GLubyte *);
extern void APIENTRY glSecondaryColor3uiEXT (GLuint, GLuint, GLuint);
extern void APIENTRY glSecondaryColor3uivEXT (const GLuint *);
extern void APIENTRY glSecondaryColor3usEXT (GLushort, GLushort, GLushort);
extern void APIENTRY glSecondaryColor3usvEXT (const GLushort *);
extern void APIENTRY glSecondaryColorPointerEXT (GLint, GLenum, GLsizei, GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3BEXTPROC) (GLbyte red, GLbyte green, GLbyte blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3BVEXTPROC) (const GLbyte *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3DEXTPROC) (GLdouble red, GLdouble green, GLdouble blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3DVEXTPROC) (const GLdouble *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3FEXTPROC) (GLfloat red, GLfloat green, GLfloat blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3FVEXTPROC) (const GLfloat *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3IEXTPROC) (GLint red, GLint green, GLint blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3IVEXTPROC) (const GLint *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3SEXTPROC) (GLshort red, GLshort green, GLshort blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3SVEXTPROC) (const GLshort *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3UBEXTPROC) (GLubyte red, GLubyte green, GLubyte blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3UBVEXTPROC) (const GLubyte *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3UIEXTPROC) (GLuint red, GLuint green, GLuint blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3UIVEXTPROC) (const GLuint *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3USEXTPROC) (GLushort red, GLushort green, GLushort blue);
typedef void (APIENTRY * PFNGLSECONDARYCOLOR3USVEXTPROC) (const GLushort *v);
typedef void (APIENTRY * PFNGLSECONDARYCOLORPOINTEREXTPROC) (GLint size, GLenum type, GLsizei stride, GLvoid *pointer);
#endif

#ifndef GL_EXT_texture_perturb_normal
#define GL_EXT_texture_perturb_normal 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTextureNormalEXT (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTEXTURENORMALEXTPROC) (GLenum mode);
#endif

#ifndef GL_EXT_multi_draw_arrays
#define GL_EXT_multi_draw_arrays 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glMultiDrawArraysEXT (GLenum, GLint *, GLsizei *, GLsizei);
extern void APIENTRY glMultiDrawElementsEXT (GLenum, const GLsizei *, GLenum, const GLvoid* *, GLsizei);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLMULTIDRAWARRAYSEXTPROC) (GLenum mode, GLint *first, GLsizei *count, GLsizei primcount);
typedef void (APIENTRY * PFNGLMULTIDRAWELEMENTSEXTPROC) (GLenum mode, const GLsizei *count, GLenum type, const GLvoid* *indices, GLsizei primcount);
#endif

#ifndef GL_EXT_fog_coord
#define GL_EXT_fog_coord 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFogCoordfEXT (GLfloat);
extern void APIENTRY glFogCoordfvEXT (const GLfloat *);
extern void APIENTRY glFogCoorddEXT (GLdouble);
extern void APIENTRY glFogCoorddvEXT (const GLdouble *);
extern void APIENTRY glFogCoordPointerEXT (GLenum, GLsizei, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFOGCOORDFEXTPROC) (GLfloat coord);
typedef void (APIENTRY * PFNGLFOGCOORDFVEXTPROC) (const GLfloat *coord);
typedef void (APIENTRY * PFNGLFOGCOORDDEXTPROC) (GLdouble coord);
typedef void (APIENTRY * PFNGLFOGCOORDDVEXTPROC) (const GLdouble *coord);
typedef void (APIENTRY * PFNGLFOGCOORDPOINTEREXTPROC) (GLenum type, GLsizei stride, const GLvoid *pointer);
#endif

#ifndef GL_REND_screen_coordinates
#define GL_REND_screen_coordinates 1
#endif

#ifndef GL_EXT_coordinate_frame
#define GL_EXT_coordinate_frame 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTangent3bEXT (GLbyte, GLbyte, GLbyte);
extern void APIENTRY glTangent3bvEXT (const GLbyte *);
extern void APIENTRY glTangent3dEXT (GLdouble, GLdouble, GLdouble);
extern void APIENTRY glTangent3dvEXT (const GLdouble *);
extern void APIENTRY glTangent3fEXT (GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTangent3fvEXT (const GLfloat *);
extern void APIENTRY glTangent3iEXT (GLint, GLint, GLint);
extern void APIENTRY glTangent3ivEXT (const GLint *);
extern void APIENTRY glTangent3sEXT (GLshort, GLshort, GLshort);
extern void APIENTRY glTangent3svEXT (const GLshort *);
extern void APIENTRY glBinormal3bEXT (GLbyte, GLbyte, GLbyte);
extern void APIENTRY glBinormal3bvEXT (const GLbyte *);
extern void APIENTRY glBinormal3dEXT (GLdouble, GLdouble, GLdouble);
extern void APIENTRY glBinormal3dvEXT (const GLdouble *);
extern void APIENTRY glBinormal3fEXT (GLfloat, GLfloat, GLfloat);
extern void APIENTRY glBinormal3fvEXT (const GLfloat *);
extern void APIENTRY glBinormal3iEXT (GLint, GLint, GLint);
extern void APIENTRY glBinormal3ivEXT (const GLint *);
extern void APIENTRY glBinormal3sEXT (GLshort, GLshort, GLshort);
extern void APIENTRY glBinormal3svEXT (const GLshort *);
extern void APIENTRY glTangentPointerEXT (GLenum, GLsizei, const GLvoid *);
extern void APIENTRY glBinormalPointerEXT (GLenum, GLsizei, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTANGENT3BEXTPROC) (GLbyte tx, GLbyte ty, GLbyte tz);
typedef void (APIENTRY * PFNGLTANGENT3BVEXTPROC) (const GLbyte *v);
typedef void (APIENTRY * PFNGLTANGENT3DEXTPROC) (GLdouble tx, GLdouble ty, GLdouble tz);
typedef void (APIENTRY * PFNGLTANGENT3DVEXTPROC) (const GLdouble *v);
typedef void (APIENTRY * PFNGLTANGENT3FEXTPROC) (GLfloat tx, GLfloat ty, GLfloat tz);
typedef void (APIENTRY * PFNGLTANGENT3FVEXTPROC) (const GLfloat *v);
typedef void (APIENTRY * PFNGLTANGENT3IEXTPROC) (GLint tx, GLint ty, GLint tz);
typedef void (APIENTRY * PFNGLTANGENT3IVEXTPROC) (const GLint *v);
typedef void (APIENTRY * PFNGLTANGENT3SEXTPROC) (GLshort tx, GLshort ty, GLshort tz);
typedef void (APIENTRY * PFNGLTANGENT3SVEXTPROC) (const GLshort *v);
typedef void (APIENTRY * PFNGLBINORMAL3BEXTPROC) (GLbyte bx, GLbyte by, GLbyte bz);
typedef void (APIENTRY * PFNGLBINORMAL3BVEXTPROC) (const GLbyte *v);
typedef void (APIENTRY * PFNGLBINORMAL3DEXTPROC) (GLdouble bx, GLdouble by, GLdouble bz);
typedef void (APIENTRY * PFNGLBINORMAL3DVEXTPROC) (const GLdouble *v);
typedef void (APIENTRY * PFNGLBINORMAL3FEXTPROC) (GLfloat bx, GLfloat by, GLfloat bz);
typedef void (APIENTRY * PFNGLBINORMAL3FVEXTPROC) (const GLfloat *v);
typedef void (APIENTRY * PFNGLBINORMAL3IEXTPROC) (GLint bx, GLint by, GLint bz);
typedef void (APIENTRY * PFNGLBINORMAL3IVEXTPROC) (const GLint *v);
typedef void (APIENTRY * PFNGLBINORMAL3SEXTPROC) (GLshort bx, GLshort by, GLshort bz);
typedef void (APIENTRY * PFNGLBINORMAL3SVEXTPROC) (const GLshort *v);
typedef void (APIENTRY * PFNGLTANGENTPOINTEREXTPROC) (GLenum type, GLsizei stride, const GLvoid *pointer);
typedef void (APIENTRY * PFNGLBINORMALPOINTEREXTPROC) (GLenum type, GLsizei stride, const GLvoid *pointer);
#endif

#ifndef GL_EXT_texture_env_combine
#define GL_EXT_texture_env_combine 1
#endif

#ifndef GL_APPLE_specular_vector
#define GL_APPLE_specular_vector 1
#endif

#ifndef GL_APPLE_transform_hint
#define GL_APPLE_transform_hint 1
#endif

#ifndef GL_SGIX_fog_scale
#define GL_SGIX_fog_scale 1
#endif

#ifndef GL_SUNX_constant_data
#define GL_SUNX_constant_data 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFinishTextureSUNX (void);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFINISHTEXTURESUNXPROC) (void);
#endif

#ifndef GL_SUN_global_alpha
#define GL_SUN_global_alpha 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glGlobalAlphaFactorbSUN (GLbyte);
extern void APIENTRY glGlobalAlphaFactorsSUN (GLshort);
extern void APIENTRY glGlobalAlphaFactoriSUN (GLint);
extern void APIENTRY glGlobalAlphaFactorfSUN (GLfloat);
extern void APIENTRY glGlobalAlphaFactordSUN (GLdouble);
extern void APIENTRY glGlobalAlphaFactorubSUN (GLubyte);
extern void APIENTRY glGlobalAlphaFactorusSUN (GLushort);
extern void APIENTRY glGlobalAlphaFactoruiSUN (GLuint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORBSUNPROC) (GLbyte factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORSSUNPROC) (GLshort factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORISUNPROC) (GLint factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORFSUNPROC) (GLfloat factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORDSUNPROC) (GLdouble factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORUBSUNPROC) (GLubyte factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORUSSUNPROC) (GLushort factor);
typedef void (APIENTRY * PFNGLGLOBALALPHAFACTORUISUNPROC) (GLuint factor);
#endif

#ifndef GL_SUN_triangle_list
#define GL_SUN_triangle_list 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glReplacementCodeuiSUN (GLuint);
extern void APIENTRY glReplacementCodeusSUN (GLushort);
extern void APIENTRY glReplacementCodeubSUN (GLubyte);
extern void APIENTRY glReplacementCodeuivSUN (const GLuint *);
extern void APIENTRY glReplacementCodeusvSUN (const GLushort *);
extern void APIENTRY glReplacementCodeubvSUN (const GLubyte *);
extern void APIENTRY glReplacementCodePointerSUN (GLenum, GLsizei, const GLvoid* *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUISUNPROC) (GLuint code);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUSSUNPROC) (GLushort code);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUBSUNPROC) (GLubyte code);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUIVSUNPROC) (const GLuint *code);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUSVSUNPROC) (const GLushort *code);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUBVSUNPROC) (const GLubyte *code);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEPOINTERSUNPROC) (GLenum type, GLsizei stride, const GLvoid* *pointer);
#endif

#ifndef GL_SUN_vertex
#define GL_SUN_vertex 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glColor4ubVertex2fSUN (GLubyte, GLubyte, GLubyte, GLubyte, GLfloat, GLfloat);
extern void APIENTRY glColor4ubVertex2fvSUN (const GLubyte *, const GLfloat *);
extern void APIENTRY glColor4ubVertex3fSUN (GLubyte, GLubyte, GLubyte, GLubyte, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glColor4ubVertex3fvSUN (const GLubyte *, const GLfloat *);
extern void APIENTRY glColor3fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glColor3fVertex3fvSUN (const GLfloat *, const GLfloat *);
extern void APIENTRY glNormal3fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glNormal3fVertex3fvSUN (const GLfloat *, const GLfloat *);
extern void APIENTRY glColor4fNormal3fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glColor4fNormal3fVertex3fvSUN (const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glTexCoord2fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord2fVertex3fvSUN (const GLfloat *, const GLfloat *);
extern void APIENTRY glTexCoord4fVertex4fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord4fVertex4fvSUN (const GLfloat *, const GLfloat *);
extern void APIENTRY glTexCoord2fColor4ubVertex3fSUN (GLfloat, GLfloat, GLubyte, GLubyte, GLubyte, GLubyte, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord2fColor4ubVertex3fvSUN (const GLfloat *, const GLubyte *, const GLfloat *);
extern void APIENTRY glTexCoord2fColor3fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord2fColor3fVertex3fvSUN (const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glTexCoord2fNormal3fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord2fNormal3fVertex3fvSUN (const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glTexCoord2fColor4fNormal3fVertex3fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord2fColor4fNormal3fVertex3fvSUN (const GLfloat *, const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glTexCoord4fColor4fNormal3fVertex4fSUN (GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glTexCoord4fColor4fNormal3fVertex4fvSUN (const GLfloat *, const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiVertex3fvSUN (const GLenum *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiColor4ubVertex3fSUN (GLenum, GLubyte, GLubyte, GLubyte, GLubyte, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiColor4ubVertex3fvSUN (const GLenum *, const GLubyte *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiColor3fVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiColor3fVertex3fvSUN (const GLenum *, const GLfloat *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiNormal3fVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiNormal3fVertex3fvSUN (const GLenum *, const GLfloat *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiColor4fNormal3fVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiColor4fNormal3fVertex3fvSUN (const GLenum *, const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiTexCoord2fVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiTexCoord2fVertex3fvSUN (const GLenum *, const GLfloat *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiTexCoord2fNormal3fVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiTexCoord2fNormal3fVertex3fvSUN (const GLenum *, const GLfloat *, const GLfloat *, const GLfloat *);
extern void APIENTRY glReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fSUN (GLenum, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glReplacementCodeuiTexCoord2fColor4fNormal3fVertex3fvSUN (const GLenum *, const GLfloat *, const GLfloat *, const GLfloat *, const GLfloat *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOLOR4UBVERTEX2FSUNPROC) (GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y);
typedef void (APIENTRY * PFNGLCOLOR4UBVERTEX2FVSUNPROC) (const GLubyte *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLCOLOR4UBVERTEX3FSUNPROC) (GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLCOLOR4UBVERTEX3FVSUNPROC) (const GLubyte *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLCOLOR3FVERTEX3FSUNPROC) (GLfloat r, GLfloat g, GLfloat b, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLCOLOR3FVERTEX3FVSUNPROC) (const GLfloat *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLNORMAL3FVERTEX3FSUNPROC) (GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLNORMAL3FVERTEX3FVSUNPROC) (const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLCOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLCOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD2FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLTEXCOORD2FVERTEX3FVSUNPROC) (const GLfloat *tc, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD4FVERTEX4FSUNPROC) (GLfloat s, GLfloat t, GLfloat p, GLfloat q, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (APIENTRY * PFNGLTEXCOORD4FVERTEX4FVSUNPROC) (const GLfloat *tc, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD2FCOLOR4UBVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLTEXCOORD2FCOLOR4UBVERTEX3FVSUNPROC) (const GLfloat *tc, const GLubyte *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD2FCOLOR3FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat r, GLfloat g, GLfloat b, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLTEXCOORD2FCOLOR3FVERTEX3FVSUNPROC) (const GLfloat *tc, const GLfloat *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD2FNORMAL3FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLTEXCOORD2FNORMAL3FVERTEX3FVSUNPROC) (const GLfloat *tc, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD2FCOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLfloat s, GLfloat t, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLTEXCOORD2FCOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLfloat *tc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLTEXCOORD4FCOLOR4FNORMAL3FVERTEX4FSUNPROC) (GLfloat s, GLfloat t, GLfloat p, GLfloat q, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (APIENTRY * PFNGLTEXCOORD4FCOLOR4FNORMAL3FVERTEX4FVSUNPROC) (const GLfloat *tc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUIVERTEX3FSUNPROC) (GLenum rc, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUIVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUICOLOR4UBVERTEX3FSUNPROC) (GLenum rc, GLubyte r, GLubyte g, GLubyte b, GLubyte a, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUICOLOR4UBVERTEX3FVSUNPROC) (const GLenum *rc, const GLubyte *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUICOLOR3FVERTEX3FSUNPROC) (GLenum rc, GLfloat r, GLfloat g, GLfloat b, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUICOLOR3FVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *c, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUINORMAL3FVERTEX3FSUNPROC) (GLenum rc, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUINORMAL3FVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUICOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLenum rc, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUICOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FVERTEX3FSUNPROC) (GLenum rc, GLfloat s, GLfloat t, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *tc, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FNORMAL3FVERTEX3FSUNPROC) (GLenum rc, GLfloat s, GLfloat t, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FNORMAL3FVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *tc, const GLfloat *n, const GLfloat *v);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FCOLOR4FNORMAL3FVERTEX3FSUNPROC) (GLenum rc, GLfloat s, GLfloat t, GLfloat r, GLfloat g, GLfloat b, GLfloat a, GLfloat nx, GLfloat ny, GLfloat nz, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLREPLACEMENTCODEUITEXCOORD2FCOLOR4FNORMAL3FVERTEX3FVSUNPROC) (const GLenum *rc, const GLfloat *tc, const GLfloat *c, const GLfloat *n, const GLfloat *v);
#endif

#ifndef GL_EXT_blend_func_separate
#define GL_EXT_blend_func_separate 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glBlendFuncSeparateEXT (GLenum, GLenum, GLenum, GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLBLENDFUNCSEPARATEEXTPROC) (GLenum sfactorRGB, GLenum dfactorRGB, GLenum sfactorAlpha, GLenum dfactorAlpha);
#endif

#ifndef GL_INGR_color_clamp
#define GL_INGR_color_clamp 1
#endif

#ifndef GL_INGR_interlace_read
#define GL_INGR_interlace_read 1
#endif

#ifndef GL_EXT_stencil_wrap
#define GL_EXT_stencil_wrap 1
#endif

#ifndef GL_EXT_422_pixels
#define GL_EXT_422_pixels 1
#endif

#ifndef GL_NV_texgen_reflection
#define GL_NV_texgen_reflection 1
#endif

#ifndef GL_SUN_convolution_border_modes
#define GL_SUN_convolution_border_modes 1
#endif

#ifndef GL_EXT_texture_env_add
#define GL_EXT_texture_env_add 1
#endif

#ifndef GL_EXT_texture_lod_bias
#define GL_EXT_texture_lod_bias 1
#endif

#ifndef GL_EXT_texture_filter_anisotropic
#define GL_EXT_texture_filter_anisotropic 1
#endif

#ifndef GL_EXT_vertex_weighting
#define GL_EXT_vertex_weighting 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glVertexWeightfEXT (GLfloat);
extern void APIENTRY glVertexWeightfvEXT (const GLfloat *);
extern void APIENTRY glVertexWeightPointerEXT (GLsizei, GLenum, GLsizei, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLVERTEXWEIGHTFEXTPROC) (GLfloat weight);
typedef void (APIENTRY * PFNGLVERTEXWEIGHTFVEXTPROC) (const GLfloat *weight);
typedef void (APIENTRY * PFNGLVERTEXWEIGHTPOINTEREXTPROC) (GLsizei size, GLenum type, GLsizei stride, const GLvoid *pointer);
#endif

#ifndef GL_NV_light_max_exponent
#define GL_NV_light_max_exponent 1
#endif

#ifndef GL_NV_vertex_array_range
#define GL_NV_vertex_array_range 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glFlushVertexArrayRangeNV (void);
extern void APIENTRY glVertexArrayRangeNV (GLsizei, const GLvoid *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLFLUSHVERTEXARRAYRANGENVPROC) (void);
typedef void (APIENTRY * PFNGLVERTEXARRAYRANGENVPROC) (GLsizei size, const GLvoid *pointer);
#endif

#ifndef GL_NV_vertex_array_range2
#define GL_NV_vertex_array_range2 1
#endif

#ifndef GL_NV_register_combiners
#define GL_NV_register_combiners 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glCombinerParameterfvNV (GLenum, const GLfloat *);
extern void APIENTRY glCombinerParameterfNV (GLenum, GLfloat);
extern void APIENTRY glCombinerParameterivNV (GLenum, const GLint *);
extern void APIENTRY glCombinerParameteriNV (GLenum, GLint);
extern void APIENTRY glCombinerInputNV (GLenum, GLenum, GLenum, GLenum, GLenum, GLenum);
extern void APIENTRY glCombinerOutputNV (GLenum, GLenum, GLenum, GLenum, GLenum, GLenum, GLenum, GLboolean, GLboolean, GLboolean);
extern void APIENTRY glFinalCombinerInputNV (GLenum, GLenum, GLenum, GLenum);
extern void APIENTRY glGetCombinerInputParameterfvNV (GLenum, GLenum, GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetCombinerInputParameterivNV (GLenum, GLenum, GLenum, GLenum, GLint *);
extern void APIENTRY glGetCombinerOutputParameterfvNV (GLenum, GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetCombinerOutputParameterivNV (GLenum, GLenum, GLenum, GLint *);
extern void APIENTRY glGetFinalCombinerInputParameterfvNV (GLenum, GLenum, GLfloat *);
extern void APIENTRY glGetFinalCombinerInputParameterivNV (GLenum, GLenum, GLint *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOMBINERPARAMETERFVNVPROC) (GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLCOMBINERPARAMETERFNVPROC) (GLenum pname, GLfloat param);
typedef void (APIENTRY * PFNGLCOMBINERPARAMETERIVNVPROC) (GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLCOMBINERPARAMETERINVPROC) (GLenum pname, GLint param);
typedef void (APIENTRY * PFNGLCOMBINERINPUTNVPROC) (GLenum stage, GLenum portion, GLenum variable, GLenum input, GLenum mapping, GLenum componentUsage);
typedef void (APIENTRY * PFNGLCOMBINEROUTPUTNVPROC) (GLenum stage, GLenum portion, GLenum abOutput, GLenum cdOutput, GLenum sumOutput, GLenum scale, GLenum bias, GLboolean abDotProduct, GLboolean cdDotProduct, GLboolean muxSum);
typedef void (APIENTRY * PFNGLFINALCOMBINERINPUTNVPROC) (GLenum variable, GLenum input, GLenum mapping, GLenum componentUsage);
typedef void (APIENTRY * PFNGLGETCOMBINERINPUTPARAMETERFVNVPROC) (GLenum stage, GLenum portion, GLenum variable, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETCOMBINERINPUTPARAMETERIVNVPROC) (GLenum stage, GLenum portion, GLenum variable, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETCOMBINEROUTPUTPARAMETERFVNVPROC) (GLenum stage, GLenum portion, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETCOMBINEROUTPUTPARAMETERIVNVPROC) (GLenum stage, GLenum portion, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETFINALCOMBINERINPUTPARAMETERFVNVPROC) (GLenum variable, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETFINALCOMBINERINPUTPARAMETERIVNVPROC) (GLenum variable, GLenum pname, GLint *params);
#endif

#ifndef GL_NV_fog_distance
#define GL_NV_fog_distance 1
#endif

#ifndef GL_NV_texgen_emboss
#define GL_NV_texgen_emboss 1
#endif

#ifndef GL_NV_blend_square
#define GL_NV_blend_square 1
#endif

#ifndef GL_NV_texture_env_combine4
#define GL_NV_texture_env_combine4 1
#endif

#ifndef GL_MESA_resize_buffers
#define GL_MESA_resize_buffers 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glResizeBuffersMESA (void);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLRESIZEBUFFERSMESAPROC) (void);
#endif

#ifndef GL_MESA_window_pos
#define GL_MESA_window_pos 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glWindowPos2dMESA (GLdouble, GLdouble);
extern void APIENTRY glWindowPos2dvMESA (const GLdouble *);
extern void APIENTRY glWindowPos2fMESA (GLfloat, GLfloat);
extern void APIENTRY glWindowPos2fvMESA (const GLfloat *);
extern void APIENTRY glWindowPos2iMESA (GLint, GLint);
extern void APIENTRY glWindowPos2ivMESA (const GLint *);
extern void APIENTRY glWindowPos2sMESA (GLshort, GLshort);
extern void APIENTRY glWindowPos2svMESA (const GLshort *);
extern void APIENTRY glWindowPos3dMESA (GLdouble, GLdouble, GLdouble);
extern void APIENTRY glWindowPos3dvMESA (const GLdouble *);
extern void APIENTRY glWindowPos3fMESA (GLfloat, GLfloat, GLfloat);
extern void APIENTRY glWindowPos3fvMESA (const GLfloat *);
extern void APIENTRY glWindowPos3iMESA (GLint, GLint, GLint);
extern void APIENTRY glWindowPos3ivMESA (const GLint *);
extern void APIENTRY glWindowPos3sMESA (GLshort, GLshort, GLshort);
extern void APIENTRY glWindowPos3svMESA (const GLshort *);
extern void APIENTRY glWindowPos4dMESA (GLdouble, GLdouble, GLdouble, GLdouble);
extern void APIENTRY glWindowPos4dvMESA (const GLdouble *);
extern void APIENTRY glWindowPos4fMESA (GLfloat, GLfloat, GLfloat, GLfloat);
extern void APIENTRY glWindowPos4fvMESA (const GLfloat *);
extern void APIENTRY glWindowPos4iMESA (GLint, GLint, GLint, GLint);
extern void APIENTRY glWindowPos4ivMESA (const GLint *);
extern void APIENTRY glWindowPos4sMESA (GLshort, GLshort, GLshort, GLshort);
extern void APIENTRY glWindowPos4svMESA (const GLshort *);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLWINDOWPOS2DMESAPROC) (GLdouble x, GLdouble y);
typedef void (APIENTRY * PFNGLWINDOWPOS2DVMESAPROC) (const GLdouble *v);
typedef void (APIENTRY * PFNGLWINDOWPOS2FMESAPROC) (GLfloat x, GLfloat y);
typedef void (APIENTRY * PFNGLWINDOWPOS2FVMESAPROC) (const GLfloat *v);
typedef void (APIENTRY * PFNGLWINDOWPOS2IMESAPROC) (GLint x, GLint y);
typedef void (APIENTRY * PFNGLWINDOWPOS2IVMESAPROC) (const GLint *v);
typedef void (APIENTRY * PFNGLWINDOWPOS2SMESAPROC) (GLshort x, GLshort y);
typedef void (APIENTRY * PFNGLWINDOWPOS2SVMESAPROC) (const GLshort *v);
typedef void (APIENTRY * PFNGLWINDOWPOS3DMESAPROC) (GLdouble x, GLdouble y, GLdouble z);
typedef void (APIENTRY * PFNGLWINDOWPOS3DVMESAPROC) (const GLdouble *v);
typedef void (APIENTRY * PFNGLWINDOWPOS3FMESAPROC) (GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLWINDOWPOS3FVMESAPROC) (const GLfloat *v);
typedef void (APIENTRY * PFNGLWINDOWPOS3IMESAPROC) (GLint x, GLint y, GLint z);
typedef void (APIENTRY * PFNGLWINDOWPOS3IVMESAPROC) (const GLint *v);
typedef void (APIENTRY * PFNGLWINDOWPOS3SMESAPROC) (GLshort x, GLshort y, GLshort z);
typedef void (APIENTRY * PFNGLWINDOWPOS3SVMESAPROC) (const GLshort *v);
typedef void (APIENTRY * PFNGLWINDOWPOS4DMESAPROC) (GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (APIENTRY * PFNGLWINDOWPOS4DVMESAPROC) (const GLdouble *v);
typedef void (APIENTRY * PFNGLWINDOWPOS4FMESAPROC) (GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (APIENTRY * PFNGLWINDOWPOS4FVMESAPROC) (const GLfloat *v);
typedef void (APIENTRY * PFNGLWINDOWPOS4IMESAPROC) (GLint x, GLint y, GLint z, GLint w);
typedef void (APIENTRY * PFNGLWINDOWPOS4IVMESAPROC) (const GLint *v);
typedef void (APIENTRY * PFNGLWINDOWPOS4SMESAPROC) (GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (APIENTRY * PFNGLWINDOWPOS4SVMESAPROC) (const GLshort *v);
#endif

#ifndef GL_IBM_cull_vertex
#define GL_IBM_cull_vertex 1
#endif

#ifndef GL_IBM_multimode_draw_arrays
#define GL_IBM_multimode_draw_arrays 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glMultiModeDrawArraysIBM (GLenum, const GLint *, const GLsizei *, GLsizei, GLint);
extern void APIENTRY glMultiModeDrawElementsIBM (const GLenum *, const GLsizei *, GLenum, const GLvoid* *, GLsizei, GLint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLMULTIMODEDRAWARRAYSIBMPROC) (GLenum mode, const GLint *first, const GLsizei *count, GLsizei primcount, GLint modestride);
typedef void (APIENTRY * PFNGLMULTIMODEDRAWELEMENTSIBMPROC) (const GLenum *mode, const GLsizei *count, GLenum type, const GLvoid* *indices, GLsizei primcount, GLint modestride);
#endif

#ifndef GL_IBM_vertex_array_lists
#define GL_IBM_vertex_array_lists 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glColorPointerListIBM (GLint, GLenum, GLint, const GLvoid* *, GLint);
extern void APIENTRY glSecondaryColorPointerListIBM (GLint, GLenum, GLint, const GLvoid* *, GLint);
extern void APIENTRY glEdgeFlagPointerListIBM (GLint, const GLboolean* *, GLint);
extern void APIENTRY glFogCoordPointerListIBM (GLenum, GLint, const GLvoid* *, GLint);
extern void APIENTRY glIndexPointerListIBM (GLenum, GLint, const GLvoid* *, GLint);
extern void APIENTRY glNormalPointerListIBM (GLenum, GLint, const GLvoid* *, GLint);
extern void APIENTRY glTexCoordPointerListIBM (GLint, GLenum, GLint, const GLvoid* *, GLint);
extern void APIENTRY glVertexPointerListIBM (GLint, GLenum, GLint, const GLvoid* *, GLint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLCOLORPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLSECONDARYCOLORPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLEDGEFLAGPOINTERLISTIBMPROC) (GLint stride, const GLboolean* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLFOGCOORDPOINTERLISTIBMPROC) (GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLINDEXPOINTERLISTIBMPROC) (GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLNORMALPOINTERLISTIBMPROC) (GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLTEXCOORDPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
typedef void (APIENTRY * PFNGLVERTEXPOINTERLISTIBMPROC) (GLint size, GLenum type, GLint stride, const GLvoid* *pointer, GLint ptrstride);
#endif

#ifndef GL_SGIX_subsample
#define GL_SGIX_subsample 1
#endif

#ifndef GL_SGIX_ycrcba
#define GL_SGIX_ycrcba 1
#endif

#ifndef GL_SGIX_ycrcb_subsample
#define GL_SGIX_ycrcb_subsample 1
#endif

#ifndef GL_SGIX_depth_pass_instrument
#define GL_SGIX_depth_pass_instrument 1
#endif

#ifndef GL_3DFX_texture_compression_FXT1
#define GL_3DFX_texture_compression_FXT1 1
#endif

#ifndef GL_3DFX_multisample
#define GL_3DFX_multisample 1
#endif

#ifndef GL_3DFX_tbuffer
#define GL_3DFX_tbuffer 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTbufferMask3DFX (GLuint);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTBUFFERMASK3DFXPROC) (GLuint mask);
#endif

#ifndef GL_EXT_multisample
#define GL_EXT_multisample 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glSampleMaskEXT (GLclampf, GLboolean);
extern void APIENTRY glSamplePatternEXT (GLenum);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLSAMPLEMASKEXTPROC) (GLclampf value, GLboolean invert);
typedef void (APIENTRY * PFNGLSAMPLEPATTERNEXTPROC) (GLenum pattern);
#endif

#ifndef GL_SGI_vertex_preclip
#define GL_SGI_vertex_preclip 1
#endif

#ifndef GL_SGIX_convolution_accuracy
#define GL_SGIX_convolution_accuracy 1
#endif

#ifndef GL_SGIX_resample
#define GL_SGIX_resample 1
#endif

#ifndef GL_SGIS_point_line_texgen
#define GL_SGIS_point_line_texgen 1
#endif

#ifndef GL_SGIS_texture_color_mask
#define GL_SGIS_texture_color_mask 1
#ifdef GL_GLEXT_PROTOTYPES
extern void APIENTRY glTextureColorMaskSGIS (GLboolean, GLboolean, GLboolean, GLboolean);
#endif /* GL_GLEXT_PROTOTYPES */
typedef void (APIENTRY * PFNGLTEXTURECOLORMASKSGISPROC) (GLboolean red, GLboolean green, GLboolean blue, GLboolean alpha);
#endif



/* added by Cass -- this part will be auto-generated in the future*/

#ifndef GL_EXT_texture_compression_s3tc
#define GL_EXT_texture_compression_s3tc 1
#endif

/* Extensions */
#define GL_ARB_texture_border_clamp       1
#define GL_ARB_texture_env_combine        1
#define GL_ARB_texture_env_dot3           1
#define GL_EXT_texture_env_dot3           1
#define GL_IBM_texture_mirrored_repeat    1
#define GL_NV_evaluators                  1
#define GL_NV_fence                       1
#define GL_NV_multisample_filter_hint     1
#define GL_NV_packed_depth_stencil        1
#define GL_NV_register_combiners2         1
#define GL_NV_texture_compression_vtc     1
#define GL_NV_texture_rectangle           1
#define GL_NV_texture_shader              1
#define GL_NV_texture_shader2             1
#define GL_NV_vertex_program              1
#define GL_NV_point_sprite                1
#define GL_NV_occlusion_query             1

/* ARB_texture_border_clamp */
#define GL_CLAMP_TO_BORDER_ARB            0x812D

/* ARB_texture_env_combine */
#define GL_COMBINE_ARB                    0x8570
#define GL_COMBINE_RGB_ARB                0x8571
#define GL_COMBINE_ALPHA_ARB              0x8572
#define GL_RGB_SCALE_ARB                  0x8573
#define GL_ADD_SIGNED_ARB                 0x8574
#define GL_INTERPOLATE_ARB                0x8575
#define GL_CONSTANT_ARB                   0x8576
#define GL_PRIMARY_COLOR_ARB              0x8577
#define GL_PREVIOUS_ARB                   0x8578
#define GL_SOURCE0_RGB_ARB                0x8580
#define GL_SOURCE1_RGB_ARB                0x8581
#define GL_SOURCE2_RGB_ARB                0x8582
#define GL_SOURCE0_ALPHA_ARB              0x8588
#define GL_SOURCE1_ALPHA_ARB              0x8589
#define GL_SOURCE2_ALPHA_ARB              0x858A
#define GL_OPERAND0_RGB_ARB               0x8590
#define GL_OPERAND1_RGB_ARB               0x8591
#define GL_OPERAND2_RGB_ARB               0x8592
#define GL_OPERAND0_ALPHA_ARB             0x8598
#define GL_OPERAND1_ALPHA_ARB             0x8599
#define GL_OPERAND2_ALPHA_ARB             0x859A
#define GL_SUBTRACT_ARB                   0x84E7

/* ARB_texture_env_dot3 */
#define GL_DOT3_RGB_ARB                   0x86AE
#define GL_DOT3_RGBA_ARB                  0x86AF

/* EXT_texture_env_dot3 */
#define GL_DOT3_RGB_EXT                   0x8740
#define GL_DOT3_RGBA_EXT                  0x8741

/* IBM_texture_mirrored_repeat */
#define GL_MIRRORED_REPEAT_IBM            0x8370

/* NV_vertex_program */
#define GL_VERTEX_PROGRAM_NV              0x8620
#define GL_VERTEX_STATE_PROGRAM_NV        0x8621
#define GL_ATTRIB_ARRAY_SIZE_NV           0x8623
#define GL_ATTRIB_ARRAY_STRIDE_NV         0x8624
#define GL_ATTRIB_ARRAY_TYPE_NV           0x8625
#define GL_CURRENT_ATTRIB_NV              0x8626
#define GL_PROGRAM_LENGTH_NV              0x8627
#define GL_PROGRAM_STRING_NV              0x8628
#define GL_MODELVIEW_PROJECTION_NV        0x8629
#define GL_IDENTITY_NV                    0x862A
#define GL_INVERSE_NV                     0x862B
#define GL_TRANSPOSE_NV                   0x862C
#define GL_INVERSE_TRANSPOSE_NV           0x862D
#define GL_MAX_TRACK_MATRIX_STACK_DEPTH_NV 0x862E
#define GL_MAX_TRACK_MATRICES_NV          0x862F
#define GL_MATRIX0_NV                     0x8630
#define GL_MATRIX1_NV                     0x8631
#define GL_MATRIX2_NV                     0x8632
#define GL_MATRIX3_NV                     0x8633
#define GL_MATRIX4_NV                     0x8634
#define GL_MATRIX5_NV                     0x8635
#define GL_MATRIX6_NV                     0x8636
#define GL_MATRIX7_NV                     0x8637
#define GL_CURRENT_MATRIX_STACK_DEPTH_NV  0x8640
#define GL_CURRENT_MATRIX_NV              0x8641
#define GL_VERTEX_PROGRAM_POINT_SIZE_NV   0x8642
#define GL_VERTEX_PROGRAM_TWO_SIDE_NV     0x8643
#define GL_PROGRAM_PARAMETER_NV           0x8644
#define GL_ATTRIB_ARRAY_POINTER_NV        0x8645
#define GL_PROGRAM_TARGET_NV              0x8646
#define GL_PROGRAM_RESIDENT_NV            0x8647
#define GL_TRACK_MATRIX_NV                0x8648
#define GL_TRACK_MATRIX_TRANSFORM_NV      0x8649
#define GL_VERTEX_PROGRAM_BINDING_NV      0x864A
#define GL_PROGRAM_ERROR_POSITION_NV      0x864B
#define GL_VERTEX_ATTRIB_ARRAY0_NV        0x8650
#define GL_VERTEX_ATTRIB_ARRAY1_NV        0x8651
#define GL_VERTEX_ATTRIB_ARRAY2_NV        0x8652
#define GL_VERTEX_ATTRIB_ARRAY3_NV        0x8653
#define GL_VERTEX_ATTRIB_ARRAY4_NV        0x8654
#define GL_VERTEX_ATTRIB_ARRAY5_NV        0x8655
#define GL_VERTEX_ATTRIB_ARRAY6_NV        0x8656
#define GL_VERTEX_ATTRIB_ARRAY7_NV        0x8657
#define GL_VERTEX_ATTRIB_ARRAY8_NV        0x8658
#define GL_VERTEX_ATTRIB_ARRAY9_NV        0x8659
#define GL_VERTEX_ATTRIB_ARRAY10_NV       0x865A
#define GL_VERTEX_ATTRIB_ARRAY11_NV       0x865B
#define GL_VERTEX_ATTRIB_ARRAY12_NV       0x865C
#define GL_VERTEX_ATTRIB_ARRAY13_NV       0x865D
#define GL_VERTEX_ATTRIB_ARRAY14_NV       0x865E
#define GL_VERTEX_ATTRIB_ARRAY15_NV       0x865F
#define GL_MAP1_VERTEX_ATTRIB0_4_NV       0x8660
#define GL_MAP1_VERTEX_ATTRIB1_4_NV       0x8661
#define GL_MAP1_VERTEX_ATTRIB2_4_NV       0x8662
#define GL_MAP1_VERTEX_ATTRIB3_4_NV       0x8663
#define GL_MAP1_VERTEX_ATTRIB4_4_NV       0x8664
#define GL_MAP1_VERTEX_ATTRIB5_4_NV       0x8665
#define GL_MAP1_VERTEX_ATTRIB6_4_NV       0x8666
#define GL_MAP1_VERTEX_ATTRIB7_4_NV       0x8667
#define GL_MAP1_VERTEX_ATTRIB8_4_NV       0x8668
#define GL_MAP1_VERTEX_ATTRIB9_4_NV       0x8669
#define GL_MAP1_VERTEX_ATTRIB10_4_NV      0x866A
#define GL_MAP1_VERTEX_ATTRIB11_4_NV      0x866B
#define GL_MAP1_VERTEX_ATTRIB12_4_NV      0x866C
#define GL_MAP1_VERTEX_ATTRIB13_4_NV      0x866D
#define GL_MAP1_VERTEX_ATTRIB14_4_NV      0x866E
#define GL_MAP1_VERTEX_ATTRIB15_4_NV      0x866F
#define GL_MAP2_VERTEX_ATTRIB0_4_NV       0x8670
#define GL_MAP2_VERTEX_ATTRIB1_4_NV       0x8671
#define GL_MAP2_VERTEX_ATTRIB2_4_NV       0x8672
#define GL_MAP2_VERTEX_ATTRIB3_4_NV       0x8673
#define GL_MAP2_VERTEX_ATTRIB4_4_NV       0x8674
#define GL_MAP2_VERTEX_ATTRIB5_4_NV       0x8675
#define GL_MAP2_VERTEX_ATTRIB6_4_NV       0x8676
#define GL_MAP2_VERTEX_ATTRIB7_4_NV       0x8677
#define GL_MAP2_VERTEX_ATTRIB8_4_NV       0x8678
#define GL_MAP2_VERTEX_ATTRIB9_4_NV       0x8679
#define GL_MAP2_VERTEX_ATTRIB10_4_NV      0x867A
#define GL_MAP2_VERTEX_ATTRIB11_4_NV      0x867B
#define GL_MAP2_VERTEX_ATTRIB12_4_NV      0x867C
#define GL_MAP2_VERTEX_ATTRIB13_4_NV      0x867D
#define GL_MAP2_VERTEX_ATTRIB14_4_NV      0x867E
#define GL_MAP2_VERTEX_ATTRIB15_4_NV      0x867F

/* NV_evaluators */
#define GL_EVAL_2D_NV                     0x86C0
#define GL_EVAL_TRIANGULAR_2D_NV          0x86C1
#define GL_MAP_TESSELLATION_NV            0x86C2
#define GL_MAP_ATTRIB_U_ORDER_NV          0x86C3
#define GL_MAP_ATTRIB_V_ORDER_NV          0x86C4
#define GL_EVAL_FRACTIONAL_TESSELLATION_NV 0x86C5
#define GL_EVAL_VERTEX_ATTRIB0_NV         0x86C6
#define GL_EVAL_VERTEX_ATTRIB1_NV         0x86C7
#define GL_EVAL_VERTEX_ATTRIB2_NV         0x86C8
#define GL_EVAL_VERTEX_ATTRIB3_NV         0x86C9
#define GL_EVAL_VERTEX_ATTRIB4_NV         0x86CA
#define GL_EVAL_VERTEX_ATTRIB5_NV         0x86CB
#define GL_EVAL_VERTEX_ATTRIB6_NV         0x86CC
#define GL_EVAL_VERTEX_ATTRIB7_NV         0x86CD
#define GL_EVAL_VERTEX_ATTRIB8_NV         0x86CE
#define GL_EVAL_VERTEX_ATTRIB9_NV         0x86CF
#define GL_EVAL_VERTEX_ATTRIB10_NV        0x86D0
#define GL_EVAL_VERTEX_ATTRIB11_NV        0x86D1
#define GL_EVAL_VERTEX_ATTRIB12_NV        0x86D2
#define GL_EVAL_VERTEX_ATTRIB13_NV        0x86D3
#define GL_EVAL_VERTEX_ATTRIB14_NV        0x86D4
#define GL_EVAL_VERTEX_ATTRIB15_NV        0x86D5
#define GL_MAX_MAP_TESSELLATION_NV        0x86D6
#define GL_MAX_RATIONAL_EVAL_ORDER_NV     0x86D7

/* NV_fence */
#define GL_ALL_COMPLETED_NV               0x84F2
#define GL_FENCE_STATUS_NV                0x84F3
#define GL_FENCE_CONDITION_NV             0x84F4

/* NV_occlusion_query */
#define GL_PIXEL_COUNTER_BITS_NV          0x8864
#define GL_CURRENT_OCCLUSION_QUERY_ID_NV  0x8865
#define GL_PIXEL_COUNT_NV                 0x8866
#define GL_PIXEL_COUNT_AVAILABLE_NV       0x8867

/* NV_point_sprite */
#define GL_POINT_SPRITE_NV                0x8861
#define GL_COORD_REPLACE_NV               0x8862
#define GL_POINT_SPRITE_R_MODE_NV         0x8863

/* NV_texture_rectangle */
#define GL_TEXTURE_RECTANGLE_NV           0x84F5
#define GL_TEXTURE_BINDING_RECTANGLE_NV   0x84F6
#define GL_PROXY_TEXTURE_RECTANGLE_NV     0x84F7
#define GL_MAX_RECTANGLE_TEXTURE_SIZE_NV  0x84F8

/* NV_texture_shader */
#define GL_OFFSET_TEXTURE_RECTANGLE_NV    0x864C
#define GL_OFFSET_TEXTURE_RECTANGLE_SCALE_NV 0x864D
#define GL_DOT_PRODUCT_TEXTURE_RECTANGLE_NV 0x864E
#define GL_RGBA_UNSIGNED_DOT_PRODUCT_MAPPING_NV 0x86D9
#define GL_UNSIGNED_INT_S8_S8_8_8_NV      0x86DA
#define GL_UNSIGNED_INT_8_8_S8_S8_REV_NV  0x86DB
#define GL_DSDT_MAG_INTENSITY_NV          0x86DC
#define GL_SHADER_CONSISTENT_NV           0x86DD
#define GL_TEXTURE_SHADER_NV              0x86DE
#define GL_SHADER_OPERATION_NV            0x86DF
#define GL_CULL_MODES_NV                  0x86E0
#define GL_OFFSET_TEXTURE_MATRIX_NV       0x86E1
#define GL_OFFSET_TEXTURE_SCALE_NV        0x86E2
#define GL_OFFSET_TEXTURE_BIAS_NV         0x86E3
#define GL_OFFSET_TEXTURE_2D_MATRIX_NV    GL_OFFSET_TEXTURE_MATRIX_NV
#define GL_OFFSET_TEXTURE_2D_SCALE_NV     GL_OFFSET_TEXTURE_SCALE_NV
#define GL_OFFSET_TEXTURE_2D_BIAS_NV      GL_OFFSET_TEXTURE_BIAS_NV
#define GL_PREVIOUS_TEXTURE_INPUT_NV      0x86E4
#define GL_CONST_EYE_NV                   0x86E5
#define GL_PASS_THROUGH_NV                0x86E6
#define GL_CULL_FRAGMENT_NV               0x86E7
#define GL_OFFSET_TEXTURE_2D_NV           0x86E8
#define GL_DEPENDENT_AR_TEXTURE_2D_NV     0x86E9
#define GL_DEPENDENT_GB_TEXTURE_2D_NV     0x86EA
#define GL_ISOTROPIC_BRDF_NV              0x86EB
#define GL_DOT_PRODUCT_NV                 0x86EC
#define GL_DOT_PRODUCT_DEPTH_REPLACE_NV   0x86ED
#define GL_DOT_PRODUCT_TEXTURE_2D_NV      0x86EE
#define GL_DOT_PRODUCT_TEXTURE_3D_NV      0x86EF
#define GL_DOT_PRODUCT_TEXTURE_CUBE_MAP_NV 0x86F0
#define GL_DOT_PRODUCT_DIFFUSE_CUBE_MAP_NV 0x86F1
#define GL_DOT_PRODUCT_REFLECT_CUBE_MAP_NV 0x86F2
#define GL_DOT_PRODUCT_CONST_EYE_REFLECT_CUBE_MAP_NV 0x86F3
#define GL_HILO_NV                        0x86F4
#define GL_DSDT_NV                        0x86F5
#define GL_DSDT_MAG_NV                    0x86F6
#define GL_DSDT_MAG_VIB_NV                0x86F7
#define GL_HILO16_NV                      0x86F8
#define GL_SIGNED_HILO_NV                 0x86F9
#define GL_SIGNED_HILO16_NV               0x86FA
#define GL_SIGNED_RGBA_NV                 0x86FB
#define GL_SIGNED_RGBA8_NV                0x86FC
#define GL_SIGNED_RGB_NV                  0x86FE
#define GL_SIGNED_RGB8_NV                 0x86FF
#define GL_SIGNED_LUMINANCE_NV            0x8701
#define GL_SIGNED_LUMINANCE8_NV           0x8702
#define GL_SIGNED_LUMINANCE_ALPHA_NV      0x8703
#define GL_SIGNED_LUMINANCE8_ALPHA8_NV    0x8704
#define GL_SIGNED_ALPHA_NV                0x8705
#define GL_SIGNED_ALPHA8_NV               0x8706
#define GL_SIGNED_INTENSITY_NV            0x8707
#define GL_SIGNED_INTENSITY8_NV           0x8708
#define GL_DSDT8_NV                       0x8709
#define GL_DSDT8_MAG8_NV                  0x870A
#define GL_DSDT8_MAG8_INTENSITY8_NV       0x870B
#define GL_SIGNED_RGB_UNSIGNED_ALPHA_NV   0x870C
#define GL_SIGNED_RGB8_UNSIGNED_ALPHA8_NV 0x870D
#define GL_HI_SCALE_NV                    0x870E
#define GL_LO_SCALE_NV                    0x870F
#define GL_DS_SCALE_NV                    0x8710
#define GL_DT_SCALE_NV                    0x8711
#define GL_MAGNITUDE_SCALE_NV             0x8712
#define GL_VIBRANCE_SCALE_NV              0x8713
#define GL_HI_BIAS_NV                     0x8714
#define GL_LO_BIAS_NV                     0x8715
#define GL_DS_BIAS_NV                     0x8716
#define GL_DT_BIAS_NV                     0x8717
#define GL_MAGNITUDE_BIAS_NV              0x8718
#define GL_VIBRANCE_BIAS_NV               0x8719
#define GL_TEXTURE_BORDER_VALUES_NV       0x871A
#define GL_TEXTURE_HI_SIZE_NV             0x871B
#define GL_TEXTURE_LO_SIZE_NV             0x871C
#define GL_TEXTURE_DS_SIZE_NV             0x871D
#define GL_TEXTURE_DT_SIZE_NV             0x871E
#define GL_TEXTURE_MAG_SIZE_NV            0x871F

/* NV_texture_shader2 */
#define GL_DOT_PRODUCT_TEXTURE_3D_NV      0x86EF

/* NV_register_combiners2 */
#define GL_PER_STAGE_CONSTANTS_NV         0x8535

/* NV_packed_depth_stencil */
#define GL_DEPTH_STENCIL_NV               0x84F9
#define GL_UNSIGNED_INT_24_8_NV           0x84FA

/* NV_multisample_filter_hint */
#define GL_MULTISAMPLE_FILTER_HINT_NV     0x8534

/* NV_texture_compression_vtc */

/* NV_vertex_program */
typedef GLboolean (APIENTRY * PFNGLAREPROGRAMSRESIDENTNVPROC) (GLsizei n, const GLuint *programs, GLboolean *residences);
typedef void (APIENTRY * PFNGLBINDPROGRAMNVPROC) (GLenum target, GLuint id);
typedef void (APIENTRY * PFNGLDELETEPROGRAMSNVPROC) (GLsizei n, const GLuint *programs);
typedef void (APIENTRY * PFNGLEXECUTEPROGRAMNVPROC) (GLenum target, GLuint id, const GLfloat *params);
typedef void (APIENTRY * PFNGLGENPROGRAMSNVPROC) (GLsizei n, GLuint *programs);
typedef void (APIENTRY * PFNGLGETPROGRAMPARAMETERDVNVPROC) (GLenum target, GLuint index, GLenum pname, GLdouble *params);
typedef void (APIENTRY * PFNGLGETPROGRAMPARAMETERFVNVPROC) (GLenum target, GLuint index, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETPROGRAMIVNVPROC) (GLuint id, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETPROGRAMSTRINGNVPROC) (GLuint id, GLenum pname, GLubyte *program);
typedef void (APIENTRY * PFNGLGETTRACKMATRIXIVNVPROC) (GLenum target, GLuint address, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETVERTEXATTRIBDVNVPROC) (GLuint index, GLenum pname, GLdouble *params);
typedef void (APIENTRY * PFNGLGETVERTEXATTRIBFVNVPROC) (GLuint index, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETVERTEXATTRIBIVNVPROC) (GLuint index, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETVERTEXATTRIBPOINTERVNVPROC) (GLuint index, GLenum pname, GLvoid* *pointer);
typedef GLboolean (APIENTRY * PFNGLISPROGRAMNVPROC) (GLuint id);
typedef void (APIENTRY * PFNGLLOADPROGRAMNVPROC) (GLenum target, GLuint id, GLsizei len, const GLubyte *program);
typedef void (APIENTRY * PFNGLPROGRAMPARAMETER4DNVPROC) (GLenum target, GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (APIENTRY * PFNGLPROGRAMPARAMETER4DVNVPROC) (GLenum target, GLuint index, const GLdouble *v);
typedef void (APIENTRY * PFNGLPROGRAMPARAMETER4FNVPROC) (GLenum target, GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (APIENTRY * PFNGLPROGRAMPARAMETER4FVNVPROC) (GLenum target, GLuint index, const GLfloat *v);
typedef void (APIENTRY * PFNGLPROGRAMPARAMETERS4DVNVPROC) (GLenum target, GLuint index, GLsizei count, const GLdouble *v);
typedef void (APIENTRY * PFNGLPROGRAMPARAMETERS4FVNVPROC) (GLenum target, GLuint index, GLsizei count, const GLfloat *v);
typedef void (APIENTRY * PFNGLREQUESTRESIDENTPROGRAMSNVPROC) (GLsizei n, const GLuint *programs);
typedef void (APIENTRY * PFNGLTRACKMATRIXNVPROC) (GLenum target, GLuint address, GLenum matrix, GLenum transform);
typedef void (APIENTRY * PFNGLVERTEXATTRIBPOINTERNVPROC) (GLuint index, GLint fsize, GLenum type, GLsizei stride, const GLvoid *pointer);
typedef void (APIENTRY * PFNGLVERTEXATTRIB1DNVPROC) (GLuint index, GLdouble x);
typedef void (APIENTRY * PFNGLVERTEXATTRIB1DVNVPROC) (GLuint index, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB1FNVPROC) (GLuint index, GLfloat x);
typedef void (APIENTRY * PFNGLVERTEXATTRIB1FVNVPROC) (GLuint index, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB1SNVPROC) (GLuint index, GLshort x);
typedef void (APIENTRY * PFNGLVERTEXATTRIB1SVNVPROC) (GLuint index, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB2DNVPROC) (GLuint index, GLdouble x, GLdouble y);
typedef void (APIENTRY * PFNGLVERTEXATTRIB2DVNVPROC) (GLuint index, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB2FNVPROC) (GLuint index, GLfloat x, GLfloat y);
typedef void (APIENTRY * PFNGLVERTEXATTRIB2FVNVPROC) (GLuint index, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB2SNVPROC) (GLuint index, GLshort x, GLshort y);
typedef void (APIENTRY * PFNGLVERTEXATTRIB2SVNVPROC) (GLuint index, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB3DNVPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z);
typedef void (APIENTRY * PFNGLVERTEXATTRIB3DVNVPROC) (GLuint index, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB3FNVPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z);
typedef void (APIENTRY * PFNGLVERTEXATTRIB3FVNVPROC) (GLuint index, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB3SNVPROC) (GLuint index, GLshort x, GLshort y, GLshort z);
typedef void (APIENTRY * PFNGLVERTEXATTRIB3SVNVPROC) (GLuint index, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4DNVPROC) (GLuint index, GLdouble x, GLdouble y, GLdouble z, GLdouble w);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4DVNVPROC) (GLuint index, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4FNVPROC) (GLuint index, GLfloat x, GLfloat y, GLfloat z, GLfloat w);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4FVNVPROC) (GLuint index, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4SNVPROC) (GLuint index, GLshort x, GLshort y, GLshort z, GLshort w);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4SVNVPROC) (GLuint index, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4UBNVPROC) (GLuint index, GLubyte x, GLubyte y, GLubyte z, GLubyte w);
typedef void (APIENTRY * PFNGLVERTEXATTRIB4UBVNVPROC) (GLuint index, const GLubyte *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS1DVNVPROC) (GLuint index, GLsizei count, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS1FVNVPROC) (GLuint index, GLsizei count, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS1SVNVPROC) (GLuint index, GLsizei count, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS2DVNVPROC) (GLuint index, GLsizei count, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS2FVNVPROC) (GLuint index, GLsizei count, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS2SVNVPROC) (GLuint index, GLsizei count, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS3DVNVPROC) (GLuint index, GLsizei count, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS3FVNVPROC) (GLuint index, GLsizei count, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS3SVNVPROC) (GLuint index, GLsizei count, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS4DVNVPROC) (GLuint index, GLsizei count, const GLdouble *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS4FVNVPROC) (GLuint index, GLsizei count, const GLfloat *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS4SVNVPROC) (GLuint index, GLsizei count, const GLshort *v);
typedef void (APIENTRY * PFNGLVERTEXATTRIBS4UBVNVPROC) (GLuint index, GLsizei count, const GLubyte *v);

/* NV_evaluators */
typedef void (APIENTRY * PFNGLMAPCONTROLPOINTSNVPROC) (GLenum target, GLuint index, GLenum type, GLsizei ustride, GLsizei vstride, GLint uorder, GLint vorder, GLboolean packed, const GLvoid *points);
typedef void (APIENTRY * PFNGLMAPPARAMETERIVNVPROC) (GLenum target, GLenum pname, const GLint *params);
typedef void (APIENTRY * PFNGLMAPPARAMETERFVNVPROC) (GLenum target, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLGETMAPCONTROLPOINTSNVPROC) (GLenum target, GLuint index, GLenum type, GLsizei ustride, GLsizei vstride, GLboolean packed, GLvoid *points);
typedef void (APIENTRY * PFNGLGETMAPPARAMETERIVNVPROC) (GLenum target, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETMAPPARAMETERFVNVPROC) (GLenum target, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLGETMAPATTRIBPARAMETERIVNVPROC) (GLenum target, GLuint index, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETMAPATTRIBPARAMETERFVNVPROC) (GLenum target, GLuint index, GLenum pname, GLfloat *params);
typedef void (APIENTRY * PFNGLEVALMAPSNVPROC) (GLenum target, GLenum mode);

/* NV_fence */
typedef void (APIENTRY * PFNGLDELETEFENCESNVPROC) (GLsizei n, const GLuint *fences);
typedef void (APIENTRY * PFNGLGENFENCESNVPROC) (GLsizei n, GLuint *fences);
typedef GLboolean (APIENTRY * PFNGLISFENCENVPROC) (GLuint fence);
typedef GLboolean (APIENTRY * PFNGLTESTFENCENVPROC) (GLuint fence);
typedef void (APIENTRY * PFNGLGETFENCEIVNVPROC) (GLuint fence, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLFINISHFENCENVPROC) (GLuint fence);
typedef void (APIENTRY * PFNGLSETFENCENVPROC) (GLuint fence, GLenum condition);

/* NV_occlusion_query */
typedef void (APIENTRY * PFNGLGENOCCLUSIONQUERIESNVPROC) (GLsizei n, GLuint *ids);
typedef void (APIENTRY * PFNGLDELETEOCCLUSIONQUERIESNVPROC) (GLsizei n, const GLuint *ids);
typedef void (APIENTRY * PFNGLISOCCLUSIONQUERYNVPROC) (GLuint id);
typedef void (APIENTRY * PFNGLBEGINOCCLUSIONQUERYNVPROC) (GLuint id);
typedef void (APIENTRY * PFNGLENDOCCLUSIONQUERYNVPROC) (GLvoid);
typedef void (APIENTRY * PFNGLGETOCCLUSIONQUERYIVNVPROC) (GLuint id, GLenum pname, GLint *params);
typedef void (APIENTRY * PFNGLGETOCCLUSIONQUERYUIVNVPROC) (GLuint id, GLenum pname, GLuint *params);

/* NV_point_sprite */
typedef void (APIENTRY * PFNGLPOINTPARAMETERINVPROC)  (GLenum pname, int param);
typedef void (APIENTRY * PFNGLPOINTPARAMETERIVNVPROC) (GLenum pname, const int *params);

/* NV_register_combiners2 */
typedef void (APIENTRY * PFNGLCOMBINERSTAGEPARAMETERFVNVPROC) (GLenum stage, GLenum pname, const GLfloat *params);
typedef void (APIENTRY * PFNGLGETCOMBINERSTAGEPARAMETERFVNVPROC) (GLenum stage, GLenum pname, GLfloat *params);


#ifdef __cplusplus
}
#endif

#endif








nvparticles-public-016a08f98fd3/base/third/include/GL/glut.h

#ifndef __glut_h__
#define __glut_h__

/* Copyright (c) Mark J. Kilgard, 1994, 1995, 1996, 1998. */

/* This program is freely distributable without licensing fees  and is
   provided without guarantee or warrantee expressed or  implied. This
   program is -not- in the public domain. */

#if defined(_WIN32)

/* GLUT 3.7 now tries to avoid including <windows.h>
   to avoid name space pollution, but Win32's <GL/gl.h> 
   needs APIENTRY and WINGDIAPI defined properly. */
# if 0
#  define  WIN32_LEAN_AND_MEAN
#  include <windows.h>
# else
   /* XXX This is from Win32's <windef.h> */
#  ifndef APIENTRY
#   define GLUT_APIENTRY_DEFINED
#   if (_MSC_VER >= 800) || defined(_STDCALL_SUPPORTED)
#    define APIENTRY    __stdcall
#   else
#    define APIENTRY
#   endif
#  endif
   /* XXX This is from Win32's <winnt.h> */
#  ifndef CALLBACK
#   if (defined(_M_MRX000) || defined(_M_IX86) || defined(_M_ALPHA) || defined(_M_PPC)) && !defined(MIDL_PASS)
#    define CALLBACK __stdcall
#   else
#    define CALLBACK
#   endif
#  endif
   /* XXX This is from Win32's <wingdi.h> and <winnt.h> */
#  ifndef WINGDIAPI
#   define GLUT_WINGDIAPI_DEFINED
#   define WINGDIAPI __declspec(dllimport)
#  endif
   /* XXX This is from Win32's <ctype.h> */
#  ifndef _WCHAR_T_DEFINED
/* MinGW32 chokes on the next line */
#ifndef __MINGW32__
typedef unsigned short int wchar_t;
#endif //__MINGW32__
#   define _WCHAR_T_DEFINED
#  endif
# endif

#pragma comment (lib, "winmm.lib")     /* link with Windows MultiMedia lib */
#pragma comment (lib, "opengl32.lib")  /* link with Microsoft OpenGL lib */
#pragma comment (lib, "glu32.lib")     /* link with OpenGL Utility lib */

#ifdef _WIN64
#pragma message("Note: including lib: glut64.lib\n")
#pragma comment (lib, "glut64.lib")    /* link with Win32 GLUT lib */
#else
#pragma message("Note: including lib: glut32.lib\n")
#pragma comment (lib, "glut32.lib")    /* link with Win32 GLUT lib */
#endif

#pragma warning (disable:4244)	/* Disable bogus conversion warnings. */
#pragma warning (disable:4305)  /* VC++ 5.0 version of above warning. */

#endif

#include <GL/gl.h>
#include <GL/glu.h>

/* define APIENTRY and CALLBACK to null string if we aren't on Win32 */
#if !defined(_WIN32)
#define APIENTRY
#define GLUT_APIENTRY_DEFINED
#define CALLBACK
#endif

#ifdef __cplusplus
extern "C" {
#endif

/**
 GLUT API revision history:
 
 GLUT_API_VERSION is updated to reflect incompatible GLUT
 API changes (interface changes, semantic changes, deletions,
 or additions).
 
 GLUT_API_VERSION=1  First public release of GLUT.  11/29/94

 GLUT_API_VERSION=2  Added support for OpenGL/GLX multisampling,
 extension.  Supports new input devices like tablet, dial and button
 box, and Spaceball.  Easy to query OpenGL extensions.

 GLUT_API_VERSION=3  glutMenuStatus added.

 GLUT_API_VERSION=4  glutInitDisplayString, glutWarpPointer,
 glutBitmapLength, glutStrokeLength, glutWindowStatusFunc, dynamic
 video resize subAPI, glutPostWindowRedisplay, glutKeyboardUpFunc,
 glutSpecialUpFunc, glutIgnoreKeyRepeat, glutSetKeyRepeat,
 glutJoystickFunc, glutForceJoystickFunc (NOT FINALIZED!).
**/
#ifndef GLUT_API_VERSION  /* allow this to be overriden */
//#define GLUT_API_VERSION		3
#define GLUT_API_VERSION		4
#endif

/**
 GLUT implementation revision history:
 
 GLUT_XLIB_IMPLEMENTATION is updated to reflect both GLUT
 API revisions and implementation revisions (ie, bug fixes).

 GLUT_XLIB_IMPLEMENTATION=1  mjk's first public release of
 GLUT Xlib-based implementation.  11/29/94

 GLUT_XLIB_IMPLEMENTATION=2  mjk's second public release of
 GLUT Xlib-based implementation providing GLUT version 2 
 interfaces.

 GLUT_XLIB_IMPLEMENTATION=3  mjk's GLUT 2.2 images. 4/17/95

 GLUT_XLIB_IMPLEMENTATION=4  mjk's GLUT 2.3 images. 6/?/95

 GLUT_XLIB_IMPLEMENTATION=5  mjk's GLUT 3.0 images. 10/?/95

 GLUT_XLIB_IMPLEMENTATION=7  mjk's GLUT 3.1+ with glutWarpPoitner.  7/24/96

 GLUT_XLIB_IMPLEMENTATION=8  mjk's GLUT 3.1+ with glutWarpPoitner
 and video resize.  1/3/97

 GLUT_XLIB_IMPLEMENTATION=9 mjk's GLUT 3.4 release with early GLUT 4 routines.

 GLUT_XLIB_IMPLEMENTATION=11 Mesa 2.5's GLUT 3.6 release.

 GLUT_XLIB_IMPLEMENTATION=12 mjk's GLUT 3.6 release with early GLUT 4 routines + signal handling.

 GLUT_XLIB_IMPLEMENTATION=13 mjk's GLUT 3.7 release with GameGLUT support.
**/
#ifndef GLUT_XLIB_IMPLEMENTATION  /* Allow this to be overriden. */
#define GLUT_XLIB_IMPLEMENTATION	13
#endif

/* Display mode bit masks. */
#define GLUT_RGB			0
#define GLUT_RGBA			GLUT_RGB
#define GLUT_INDEX			1
#define GLUT_SINGLE			0
#define GLUT_DOUBLE			2
#define GLUT_ACCUM			4
#define GLUT_ALPHA			8
#define GLUT_DEPTH			16
#define GLUT_STENCIL			32
#if (GLUT_API_VERSION >= 2)
#define GLUT_MULTISAMPLE		128
#define GLUT_STEREO			256
#endif
#if (GLUT_API_VERSION >= 3)
#define GLUT_LUMINANCE			512
#endif

/* Mouse buttons. */
#define GLUT_LEFT_BUTTON		0
#define GLUT_MIDDLE_BUTTON		1
#define GLUT_RIGHT_BUTTON		2

/* Mouse button  state. */
#define GLUT_DOWN			0
#define GLUT_UP				1

#if (GLUT_API_VERSION >= 2)
/* function keys */
#define GLUT_KEY_F1			1
#define GLUT_KEY_F2			2
#define GLUT_KEY_F3			3
#define GLUT_KEY_F4			4
#define GLUT_KEY_F5			5
#define GLUT_KEY_F6			6
#define GLUT_KEY_F7			7
#define GLUT_KEY_F8			8
#define GLUT_KEY_F9			9
#define GLUT_KEY_F10			10
#define GLUT_KEY_F11			11
#define GLUT_KEY_F12			12
/* directional keys */
#define GLUT_KEY_LEFT			100
#define GLUT_KEY_UP			101
#define GLUT_KEY_RIGHT			102
#define GLUT_KEY_DOWN			103
#define GLUT_KEY_PAGE_UP		104
#define GLUT_KEY_PAGE_DOWN		105
#define GLUT_KEY_HOME			106
#define GLUT_KEY_END			107
#define GLUT_KEY_INSERT			108
#endif

/* Entry/exit  state. */
#define GLUT_LEFT			0
#define GLUT_ENTERED			1

/* Menu usage  state. */
#define GLUT_MENU_NOT_IN_USE		0
#define GLUT_MENU_IN_USE		1

/* Visibility  state. */
#define GLUT_NOT_VISIBLE		0
#define GLUT_VISIBLE			1

/* Window status  state. */
#define GLUT_HIDDEN			0
#define GLUT_FULLY_RETAINED		1
#define GLUT_PARTIALLY_RETAINED		2
#define GLUT_FULLY_COVERED		3

/* Color index component selection values. */
#define GLUT_RED			0
#define GLUT_GREEN			1
#define GLUT_BLUE			2

/* Layers for use. */
#define GLUT_NORMAL			0
#define GLUT_OVERLAY			1

#if defined(_WIN32)
/* Stroke font constants (use these in GLUT program). */
#define GLUT_STROKE_ROMAN		((void*)0)
#define GLUT_STROKE_MONO_ROMAN		((void*)1)

/* Bitmap font constants (use these in GLUT program). */
#define GLUT_BITMAP_9_BY_15		((void*)2)
#define GLUT_BITMAP_8_BY_13		((void*)3)
#define GLUT_BITMAP_TIMES_ROMAN_10	((void*)4)
#define GLUT_BITMAP_TIMES_ROMAN_24	((void*)5)
#if (GLUT_API_VERSION >= 3)
#define GLUT_BITMAP_HELVETICA_10	((void*)6)
#define GLUT_BITMAP_HELVETICA_12	((void*)7)
#define GLUT_BITMAP_HELVETICA_18	((void*)8)
#endif
#else
/* Stroke font opaque addresses (use constants instead in source code). */
extern void *glutStrokeRoman;
extern void *glutStrokeMonoRoman;

/* Stroke font constants (use these in GLUT program). */
#define GLUT_STROKE_ROMAN		(&glutStrokeRoman)
#define GLUT_STROKE_MONO_ROMAN		(&glutStrokeMonoRoman)

/* Bitmap font opaque addresses (use constants instead in source code). */
extern void *glutBitmap9By15;
extern void *glutBitmap8By13;
extern void *glutBitmapTimesRoman10;
extern void *glutBitmapTimesRoman24;
extern void *glutBitmapHelvetica10;
extern void *glutBitmapHelvetica12;
extern void *glutBitmapHelvetica18;

/* Bitmap font constants (use these in GLUT program). */
#define GLUT_BITMAP_9_BY_15		(&glutBitmap9By15)
#define GLUT_BITMAP_8_BY_13		(&glutBitmap8By13)
#define GLUT_BITMAP_TIMES_ROMAN_10	(&glutBitmapTimesRoman10)
#define GLUT_BITMAP_TIMES_ROMAN_24	(&glutBitmapTimesRoman24)
#if (GLUT_API_VERSION >= 3)
#define GLUT_BITMAP_HELVETICA_10	(&glutBitmapHelvetica10)
#define GLUT_BITMAP_HELVETICA_12	(&glutBitmapHelvetica12)
#define GLUT_BITMAP_HELVETICA_18	(&glutBitmapHelvetica18)
#endif
#endif

/* glutGet parameters. */
#define GLUT_WINDOW_X			100
#define GLUT_WINDOW_Y			101
#define GLUT_WINDOW_WIDTH		102
#define GLUT_WINDOW_HEIGHT		103
#define GLUT_WINDOW_BUFFER_SIZE		104
#define GLUT_WINDOW_STENCIL_SIZE	105
#define GLUT_WINDOW_DEPTH_SIZE		106
#define GLUT_WINDOW_RED_SIZE		107
#define GLUT_WINDOW_GREEN_SIZE		108
#define GLUT_WINDOW_BLUE_SIZE		109
#define GLUT_WINDOW_ALPHA_SIZE		110
#define GLUT_WINDOW_ACCUM_RED_SIZE	111
#define GLUT_WINDOW_ACCUM_GREEN_SIZE	112
#define GLUT_WINDOW_ACCUM_BLUE_SIZE	113
#define GLUT_WINDOW_ACCUM_ALPHA_SIZE	114
#define GLUT_WINDOW_DOUBLEBUFFER	115
#define GLUT_WINDOW_RGBA		116
#define GLUT_WINDOW_PARENT		117
#define GLUT_WINDOW_NUM_CHILDREN	118
#define GLUT_WINDOW_COLORMAP_SIZE	119
#if (GLUT_API_VERSION >= 2)
#define GLUT_WINDOW_NUM_SAMPLES		120
#define GLUT_WINDOW_STEREO		121
#endif
#if (GLUT_API_VERSION >= 3)
#define GLUT_WINDOW_CURSOR		122
#endif
#define GLUT_SCREEN_WIDTH		200
#define GLUT_SCREEN_HEIGHT		201
#define GLUT_SCREEN_WIDTH_MM		202
#define GLUT_SCREEN_HEIGHT_MM		203
#define GLUT_MENU_NUM_ITEMS		300
#define GLUT_DISPLAY_MODE_POSSIBLE	400
#define GLUT_INIT_WINDOW_X		500
#define GLUT_INIT_WINDOW_Y		501
#define GLUT_INIT_WINDOW_WIDTH		502
#define GLUT_INIT_WINDOW_HEIGHT		503
#define GLUT_INIT_DISPLAY_MODE		504
#if (GLUT_API_VERSION >= 2)
#define GLUT_ELAPSED_TIME		700
#endif
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 13)
#define GLUT_WINDOW_FORMAT_ID		123
#endif

#if (GLUT_API_VERSION >= 2)
/* glutDeviceGet parameters. */
#define GLUT_HAS_KEYBOARD		600
#define GLUT_HAS_MOUSE			601
#define GLUT_HAS_SPACEBALL		602
#define GLUT_HAS_DIAL_AND_BUTTON_BOX	603
#define GLUT_HAS_TABLET			604
#define GLUT_NUM_MOUSE_BUTTONS		605
#define GLUT_NUM_SPACEBALL_BUTTONS	606
#define GLUT_NUM_BUTTON_BOX_BUTTONS	607
#define GLUT_NUM_DIALS			608
#define GLUT_NUM_TABLET_BUTTONS		609
#endif
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 13)
#define GLUT_DEVICE_IGNORE_KEY_REPEAT   610
#define GLUT_DEVICE_KEY_REPEAT          611
#define GLUT_HAS_JOYSTICK		612
#define GLUT_OWNS_JOYSTICK		613
#define GLUT_JOYSTICK_BUTTONS		614
#define GLUT_JOYSTICK_AXES		615
#define GLUT_JOYSTICK_POLL_RATE		616
#endif

#if (GLUT_API_VERSION >= 3)
/* glutLayerGet parameters. */
#define GLUT_OVERLAY_POSSIBLE           800
#define GLUT_LAYER_IN_USE		801
#define GLUT_HAS_OVERLAY		802
#define GLUT_TRANSPARENT_INDEX		803
#define GLUT_NORMAL_DAMAGED		804
#define GLUT_OVERLAY_DAMAGED		805

#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 9)
/* glutVideoResizeGet parameters. */
#define GLUT_VIDEO_RESIZE_POSSIBLE	900
#define GLUT_VIDEO_RESIZE_IN_USE	901
#define GLUT_VIDEO_RESIZE_X_DELTA	902
#define GLUT_VIDEO_RESIZE_Y_DELTA	903
#define GLUT_VIDEO_RESIZE_WIDTH_DELTA	904
#define GLUT_VIDEO_RESIZE_HEIGHT_DELTA	905
#define GLUT_VIDEO_RESIZE_X		906
#define GLUT_VIDEO_RESIZE_Y		907
#define GLUT_VIDEO_RESIZE_WIDTH		908
#define GLUT_VIDEO_RESIZE_HEIGHT	909
#endif

/* glutUseLayer parameters. */
#define GLUT_NORMAL			0
#define GLUT_OVERLAY			1

/* glutGetModifiers return mask. */
#define GLUT_ACTIVE_SHIFT               1
#define GLUT_ACTIVE_CTRL                2
#define GLUT_ACTIVE_ALT                 4

/* glutSetCursor parameters. */
/* Basic arrows. */
#define GLUT_CURSOR_RIGHT_ARROW		0
#define GLUT_CURSOR_LEFT_ARROW		1
/* Symbolic cursor shapes. */
#define GLUT_CURSOR_INFO		2
#define GLUT_CURSOR_DESTROY		3
#define GLUT_CURSOR_HELP		4
#define GLUT_CURSOR_CYCLE		5
#define GLUT_CURSOR_SPRAY		6
#define GLUT_CURSOR_WAIT		7
#define GLUT_CURSOR_TEXT		8
#define GLUT_CURSOR_CROSSHAIR		9
/* Directional cursors. */
#define GLUT_CURSOR_UP_DOWN		10
#define GLUT_CURSOR_LEFT_RIGHT		11
/* Sizing cursors. */
#define GLUT_CURSOR_TOP_SIDE		12
#define GLUT_CURSOR_BOTTOM_SIDE		13
#define GLUT_CURSOR_LEFT_SIDE		14
#define GLUT_CURSOR_RIGHT_SIDE		15
#define GLUT_CURSOR_TOP_LEFT_CORNER	16
#define GLUT_CURSOR_TOP_RIGHT_CORNER	17
#define GLUT_CURSOR_BOTTOM_RIGHT_CORNER	18
#define GLUT_CURSOR_BOTTOM_LEFT_CORNER	19
/* Inherit from parent window. */
#define GLUT_CURSOR_INHERIT		100
/* Blank cursor. */
#define GLUT_CURSOR_NONE		101
/* Fullscreen crosshair (if available). */
#define GLUT_CURSOR_FULL_CROSSHAIR	102
#endif

/* GLUT initialization sub-API. */
extern void APIENTRY glutInit(int *argcp, char **argv);
extern void APIENTRY glutInitDisplayMode(unsigned int mode);
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 9)
extern void APIENTRY glutInitDisplayString(const char *string);
#endif
extern void APIENTRY glutInitWindowPosition(int x, int y);
extern void APIENTRY glutInitWindowSize(int width, int height);
extern void APIENTRY glutMainLoop(void);

/* GLUT window sub-API. */
extern int APIENTRY glutCreateWindow(const char *title);
extern int APIENTRY glutCreateSubWindow(int win, int x, int y, int width, int height);
extern void APIENTRY glutDestroyWindow(int win);
extern void APIENTRY glutPostRedisplay(void);
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 11)
extern void APIENTRY glutPostWindowRedisplay(int win);
#endif
extern void APIENTRY glutSwapBuffers(void);
extern int APIENTRY glutGetWindow(void);
extern void APIENTRY glutSetWindow(int win);
extern void APIENTRY glutSetWindowTitle(const char *title);
extern void APIENTRY glutSetIconTitle(const char *title);
extern void APIENTRY glutPositionWindow(int x, int y);
extern void APIENTRY glutReshapeWindow(int width, int height);
extern void APIENTRY glutPopWindow(void);
extern void APIENTRY glutPushWindow(void);
extern void APIENTRY glutIconifyWindow(void);
extern void APIENTRY glutShowWindow(void);
extern void APIENTRY glutHideWindow(void);
#if (GLUT_API_VERSION >= 3)
extern void APIENTRY glutFullScreen(void);
extern void APIENTRY glutSetCursor(int cursor);
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 9)
extern void APIENTRY glutWarpPointer(int x, int y);
#endif

/* GLUT overlay sub-API. */
extern void APIENTRY glutEstablishOverlay(void);
extern void APIENTRY glutRemoveOverlay(void);
extern void APIENTRY glutUseLayer(GLenum layer);
extern void APIENTRY glutPostOverlayRedisplay(void);
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 11)
extern void APIENTRY glutPostWindowOverlayRedisplay(int win);
#endif
extern void APIENTRY glutShowOverlay(void);
extern void APIENTRY glutHideOverlay(void);
#endif

/* GLUT menu sub-API. */
extern int APIENTRY glutCreateMenu(void (*)(int));
extern void APIENTRY glutDestroyMenu(int menu);
extern int APIENTRY glutGetMenu(void);
extern void APIENTRY glutSetMenu(int menu);
extern void APIENTRY glutAddMenuEntry(const char *label, int value);
extern void APIENTRY glutAddSubMenu(const char *label, int submenu);
extern void APIENTRY glutChangeToMenuEntry(int item, const char *label, int value);
extern void APIENTRY glutChangeToSubMenu(int item, const char *label, int submenu);
extern void APIENTRY glutRemoveMenuItem(int item);
extern void APIENTRY glutAttachMenu(int button);
extern void APIENTRY glutDetachMenu(int button);

/* GLUT window callback sub-API. */
extern void APIENTRY glutDisplayFunc(void (*func)(void));
extern void APIENTRY glutReshapeFunc(void (*func)(int width, int height));
extern void APIENTRY glutKeyboardFunc(void (*func)(unsigned char key, int x, int y));
extern void APIENTRY glutMouseFunc(void (*func)(int button, int state, int x, int y));
extern void APIENTRY glutMotionFunc(void (*func)(int x, int y));
extern void APIENTRY glutPassiveMotionFunc(void (*func)(int x, int y));
extern void APIENTRY glutEntryFunc(void (*func)(int state));
extern void APIENTRY glutVisibilityFunc(void (*func)(int state));
extern void APIENTRY glutIdleFunc(void (*func)(void));
extern void APIENTRY glutTimerFunc(unsigned int millis, void (*func)(int value), int value);
extern void APIENTRY glutMenuStateFunc(void (*func)(int state));
#if (GLUT_API_VERSION >= 2)
extern void APIENTRY glutSpecialFunc(void (*func)(int key, int x, int y));
extern void APIENTRY glutSpaceballMotionFunc(void (*func)(int x, int y, int z));
extern void APIENTRY glutSpaceballRotateFunc(void (*func)(int x, int y, int z));
extern void APIENTRY glutSpaceballButtonFunc(void (*func)(int button, int state));
extern void APIENTRY glutButtonBoxFunc(void (*func)(int button, int state));
extern void APIENTRY glutDialsFunc(void (*func)(int dial, int value));
extern void APIENTRY glutTabletMotionFunc(void (*func)(int x, int y));
extern void APIENTRY glutTabletButtonFunc(void (*func)(int button, int state, int x, int y));
#if (GLUT_API_VERSION >= 3)
extern void APIENTRY glutMenuStatusFunc(void (*func)(int status, int x, int y));
extern void APIENTRY glutOverlayDisplayFunc(void (*func)(void));
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 9)
extern void APIENTRY glutWindowStatusFunc(void (*func)(int state));
#endif
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 13)
extern void APIENTRY glutKeyboardUpFunc(void (*func)(unsigned char key, int x, int y));
extern void APIENTRY glutSpecialUpFunc(void (*func)(int key, int x, int y));
extern void APIENTRY glutJoystickFunc(void (*func)(unsigned int buttonMask, int x, int y, int z), int pollInterval);
#endif
#endif
#endif

/* GLUT color index sub-API. */
extern void APIENTRY glutSetColor(int, GLfloat red, GLfloat green, GLfloat blue);
extern GLfloat APIENTRY glutGetColor(int ndx, int component);
extern void APIENTRY glutCopyColormap(int win);

/* GLUT state retrieval sub-API. */
extern int APIENTRY glutGet(GLenum type);
extern int APIENTRY glutDeviceGet(GLenum type);
#if (GLUT_API_VERSION >= 2)
/* GLUT extension support sub-API */
extern int APIENTRY glutExtensionSupported(const char *name);
#endif
#if (GLUT_API_VERSION >= 3)
extern int APIENTRY glutGetModifiers(void);
extern int APIENTRY glutLayerGet(GLenum type);
#endif

/* GLUT font sub-API */
extern void APIENTRY glutBitmapCharacter(void *font, int character);
extern int APIENTRY glutBitmapWidth(void *font, int character);
extern void APIENTRY glutStrokeCharacter(void *font, int character);
extern int APIENTRY glutStrokeWidth(void *font, int character);
#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 9)
extern int APIENTRY glutBitmapLength(void *font, const unsigned char *string);
extern int APIENTRY glutStrokeLength(void *font, const unsigned char *string);
#endif

/* GLUT pre-built models sub-API */
extern void APIENTRY glutWireSphere(GLdouble radius, GLint slices, GLint stacks);
extern void APIENTRY glutSolidSphere(GLdouble radius, GLint slices, GLint stacks);
extern void APIENTRY glutWireCone(GLdouble base, GLdouble height, GLint slices, GLint stacks);
extern void APIENTRY glutSolidCone(GLdouble base, GLdouble height, GLint slices, GLint stacks);
extern void APIENTRY glutWireCube(GLdouble size);
extern void APIENTRY glutSolidCube(GLdouble size);
extern void APIENTRY glutWireTorus(GLdouble innerRadius, GLdouble outerRadius, GLint sides, GLint rings);
extern void APIENTRY glutSolidTorus(GLdouble innerRadius, GLdouble outerRadius, GLint sides, GLint rings);
extern void APIENTRY glutWireDodecahedron(void);
extern void APIENTRY glutSolidDodecahedron(void);
extern void APIENTRY glutWireTeapot(GLdouble size);
extern void APIENTRY glutSolidTeapot(GLdouble size);
extern void APIENTRY glutWireOctahedron(void);
extern void APIENTRY glutSolidOctahedron(void);
extern void APIENTRY glutWireTetrahedron(void);
extern void APIENTRY glutSolidTetrahedron(void);
extern void APIENTRY glutWireIcosahedron(void);
extern void APIENTRY glutSolidIcosahedron(void);

#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 9)
/* GLUT video resize sub-API. */
extern int APIENTRY glutVideoResizeGet(GLenum param);
extern void APIENTRY glutSetupVideoResizing(void);
extern void APIENTRY glutStopVideoResizing(void);
extern void APIENTRY glutVideoResize(int x, int y, int width, int height);
extern void APIENTRY glutVideoPan(int x, int y, int width, int height);

/* GLUT debugging sub-API. */
extern void APIENTRY glutReportErrors(void);
#endif

#if (GLUT_API_VERSION >= 4 || GLUT_XLIB_IMPLEMENTATION >= 13)
/* GLUT device control sub-API. */
/* glutSetKeyRepeat modes. */
#define GLUT_KEY_REPEAT_OFF		0
#define GLUT_KEY_REPEAT_ON		1
#define GLUT_KEY_REPEAT_DEFAULT		2

/* Joystick button masks. */
#define GLUT_JOYSTICK_BUTTON_A		1
#define GLUT_JOYSTICK_BUTTON_B		2
#define GLUT_JOYSTICK_BUTTON_C		4
#define GLUT_JOYSTICK_BUTTON_D		8

extern void APIENTRY glutIgnoreKeyRepeat(int ignore);
extern void APIENTRY glutSetKeyRepeat(int repeatMode);
extern void APIENTRY glutForceJoystickFunc(void);

/* GLUT game mode sub-API. */
/* glutGameModeGet. */
#define GLUT_GAME_MODE_ACTIVE           0
#define GLUT_GAME_MODE_POSSIBLE         1
#define GLUT_GAME_MODE_WIDTH            2
#define GLUT_GAME_MODE_HEIGHT           3
#define GLUT_GAME_MODE_PIXEL_DEPTH      4
#define GLUT_GAME_MODE_REFRESH_RATE     5
#define GLUT_GAME_MODE_DISPLAY_CHANGED  6

extern void APIENTRY glutGameModeString(const char *string);
extern int APIENTRY glutEnterGameMode(void);
extern void APIENTRY glutLeaveGameMode(void);
extern int APIENTRY glutGameModeGet(GLenum mode);
#endif

#ifdef __cplusplus
}

#endif

#ifdef GLUT_APIENTRY_DEFINED
# undef GLUT_APIENTRY_DEFINED
# undef APIENTRY
#endif

#ifdef GLUT_WINGDIAPI_DEFINED
# undef GLUT_WINGDIAPI_DEFINED
# undef WINGDIAPI
#endif

#endif                  /* __glut_h__ */
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/*
** The OpenGL Extension Wrangler Library
** Copyright (C) 2002-2008, Milan Ikits <milan ikits[]ieee org>
** Copyright (C) 2002-2008, Marcelo E. Magallon <mmagallo[]debian org>
** Copyright (C) 2002, Lev Povalahev
** All rights reserved.
** 
** Redistribution and use in source and binary forms, with or without 
** modification, are permitted provided that the following conditions are met:
** 
** * Redistributions of source code must retain the above copyright notice, 
**   this list of conditions and the following disclaimer.
** * Redistributions in binary form must reproduce the above copyright notice, 
**   this list of conditions and the following disclaimer in the documentation 
**   and/or other materials provided with the distribution.
** * The name of the author may be used to endorse or promote products 
**   derived from this software without specific prior written permission.
**
** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" 
** AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE 
** IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
** ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE 
** LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR 
** CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF 
** SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
** INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
** CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
** ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF
** THE POSSIBILITY OF SUCH DAMAGE.
*/

/*
 * Mesa 3-D graphics library
 * Version:  7.0
 *
 * Copyright (C) 1999-2007  Brian Paul   All Rights Reserved.
 *
 * Permission is hereby granted, free of charge, to any person obtaining a
 * copy of this software and associated documentation files (the "Software"),
 * to deal in the Software without restriction, including without limitation
 * the rights to use, copy, modify, merge, publish, distribute, sublicense,
 * and/or sell copies of the Software, and to permit persons to whom the
 * Software is furnished to do so, subject to the following conditions:
 *
 * The above copyright notice and this permission notice shall be included
 * in all copies or substantial portions of the Software.
 *
 * THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS
 * OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
 * FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.  IN NO EVENT SHALL
 * BRIAN PAUL BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN
 * AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
 * CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
 */

/*
** Copyright (c) 2007 The Khronos Group Inc.
** 
** Permission is hereby granted, free of charge, to any person obtaining a
** copy of this software and/or associated documentation files (the
** "Materials"), to deal in the Materials without restriction, including
** without limitation the rights to use, copy, modify, merge, publish,
** distribute, sublicense, and/or sell copies of the Materials, and to
** permit persons to whom the Materials are furnished to do so, subject to
** the following conditions:
** 
** The above copyright notice and this permission notice shall be included
** in all copies or substantial portions of the Materials.
** 
** THE MATERIALS ARE PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
** EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
** MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
** IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
** CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
** TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
** MATERIALS OR THE USE OR OTHER DEALINGS IN THE MATERIALS.
*/

#ifndef __glxew_h__
#define __glxew_h__
#define __GLXEW_H__

#ifdef __glxext_h_
#error glxext.h included before glxew.h
#endif

#if defined(GLX_H) || defined(__GLX_glx_h__) || defined(__glx_h__)
#error glx.h included before glxew.h
#endif

#define __glxext_h_

#define GLX_H
#define __GLX_glx_h__
#define __glx_h__

#include <X11/Xlib.h>
#include <X11/Xutil.h>
#include <X11/Xmd.h>
#include <GL/glew.h>

#ifdef __cplusplus
extern "C" {
#endif

/* ---------------------------- GLX_VERSION_1_0 --------------------------- */

#ifndef GLX_VERSION_1_0
#define GLX_VERSION_1_0 1

#define GLX_USE_GL 1
#define GLX_BUFFER_SIZE 2
#define GLX_LEVEL 3
#define GLX_RGBA 4
#define GLX_DOUBLEBUFFER 5
#define GLX_STEREO 6
#define GLX_AUX_BUFFERS 7
#define GLX_RED_SIZE 8
#define GLX_GREEN_SIZE 9
#define GLX_BLUE_SIZE 10
#define GLX_ALPHA_SIZE 11
#define GLX_DEPTH_SIZE 12
#define GLX_STENCIL_SIZE 13
#define GLX_ACCUM_RED_SIZE 14
#define GLX_ACCUM_GREEN_SIZE 15
#define GLX_ACCUM_BLUE_SIZE 16
#define GLX_ACCUM_ALPHA_SIZE 17
#define GLX_BAD_SCREEN 1
#define GLX_BAD_ATTRIBUTE 2
#define GLX_NO_EXTENSION 3
#define GLX_BAD_VISUAL 4
#define GLX_BAD_CONTEXT 5
#define GLX_BAD_VALUE 6
#define GLX_BAD_ENUM 7

typedef XID GLXDrawable;
typedef XID GLXPixmap;
#ifdef __sun
typedef struct __glXContextRec *GLXContext;
#else
typedef struct __GLXcontextRec *GLXContext;
#endif

typedef unsigned int GLXVideoDeviceNV; 

extern Bool glXQueryExtension (Display *dpy, int *errorBase, int *eventBase);
extern Bool glXQueryVersion (Display *dpy, int *major, int *minor);
extern int glXGetConfig (Display *dpy, XVisualInfo *vis, int attrib, int *value);
extern XVisualInfo* glXChooseVisual (Display *dpy, int screen, int *attribList);
extern GLXPixmap glXCreateGLXPixmap (Display *dpy, XVisualInfo *vis, Pixmap pixmap);
extern void glXDestroyGLXPixmap (Display *dpy, GLXPixmap pix);
extern GLXContext glXCreateContext (Display *dpy, XVisualInfo *vis, GLXContext shareList, Bool direct);
extern void glXDestroyContext (Display *dpy, GLXContext ctx);
extern Bool glXIsDirect (Display *dpy, GLXContext ctx);
extern void glXCopyContext (Display *dpy, GLXContext src, GLXContext dst, GLulong mask);
extern Bool glXMakeCurrent (Display *dpy, GLXDrawable drawable, GLXContext ctx);
extern GLXContext glXGetCurrentContext (void);
extern GLXDrawable glXGetCurrentDrawable (void);
extern void glXWaitGL (void);
extern void glXWaitX (void);
extern void glXSwapBuffers (Display *dpy, GLXDrawable drawable);
extern void glXUseXFont (Font font, int first, int count, int listBase);

#define GLXEW_VERSION_1_0 GLXEW_GET_VAR(__GLXEW_VERSION_1_0)

#endif /* GLX_VERSION_1_0 */

/* ---------------------------- GLX_VERSION_1_1 --------------------------- */

#ifndef GLX_VERSION_1_1
#define GLX_VERSION_1_1

#define GLX_VENDOR 0x1
#define GLX_VERSION 0x2
#define GLX_EXTENSIONS 0x3

extern const char* glXQueryExtensionsString (Display *dpy, int screen);
extern const char* glXGetClientString (Display *dpy, int name);
extern const char* glXQueryServerString (Display *dpy, int screen, int name);

#define GLXEW_VERSION_1_1 GLXEW_GET_VAR(__GLXEW_VERSION_1_1)

#endif /* GLX_VERSION_1_1 */

/* ---------------------------- GLX_VERSION_1_2 ---------------------------- */

#ifndef GLX_VERSION_1_2
#define GLX_VERSION_1_2 1

typedef Display* ( * PFNGLXGETCURRENTDISPLAYPROC) (void);

#define glXGetCurrentDisplay GLXEW_GET_FUN(__glewXGetCurrentDisplay)

#define GLXEW_VERSION_1_2 GLXEW_GET_VAR(__GLXEW_VERSION_1_2)

#endif /* GLX_VERSION_1_2 */

/* ---------------------------- GLX_VERSION_1_3 ---------------------------- */

#ifndef GLX_VERSION_1_3
#define GLX_VERSION_1_3 1

#define GLX_RGBA_BIT 0x00000001
#define GLX_FRONT_LEFT_BUFFER_BIT 0x00000001
#define GLX_WINDOW_BIT 0x00000001
#define GLX_COLOR_INDEX_BIT 0x00000002
#define GLX_PIXMAP_BIT 0x00000002
#define GLX_FRONT_RIGHT_BUFFER_BIT 0x00000002
#define GLX_BACK_LEFT_BUFFER_BIT 0x00000004
#define GLX_PBUFFER_BIT 0x00000004
#define GLX_BACK_RIGHT_BUFFER_BIT 0x00000008
#define GLX_AUX_BUFFERS_BIT 0x00000010
#define GLX_CONFIG_CAVEAT 0x20
#define GLX_DEPTH_BUFFER_BIT 0x00000020
#define GLX_X_VISUAL_TYPE 0x22
#define GLX_TRANSPARENT_TYPE 0x23
#define GLX_TRANSPARENT_INDEX_VALUE 0x24
#define GLX_TRANSPARENT_RED_VALUE 0x25
#define GLX_TRANSPARENT_GREEN_VALUE 0x26
#define GLX_TRANSPARENT_BLUE_VALUE 0x27
#define GLX_TRANSPARENT_ALPHA_VALUE 0x28
#define GLX_STENCIL_BUFFER_BIT 0x00000040
#define GLX_ACCUM_BUFFER_BIT 0x00000080
#define GLX_NONE 0x8000
#define GLX_SLOW_CONFIG 0x8001
#define GLX_TRUE_COLOR 0x8002
#define GLX_DIRECT_COLOR 0x8003
#define GLX_PSEUDO_COLOR 0x8004
#define GLX_STATIC_COLOR 0x8005
#define GLX_GRAY_SCALE 0x8006
#define GLX_STATIC_GRAY 0x8007
#define GLX_TRANSPARENT_RGB 0x8008
#define GLX_TRANSPARENT_INDEX 0x8009
#define GLX_VISUAL_ID 0x800B
#define GLX_SCREEN 0x800C
#define GLX_NON_CONFORMANT_CONFIG 0x800D
#define GLX_DRAWABLE_TYPE 0x8010
#define GLX_RENDER_TYPE 0x8011
#define GLX_X_RENDERABLE 0x8012
#define GLX_FBCONFIG_ID 0x8013
#define GLX_RGBA_TYPE 0x8014
#define GLX_COLOR_INDEX_TYPE 0x8015
#define GLX_MAX_PBUFFER_WIDTH 0x8016
#define GLX_MAX_PBUFFER_HEIGHT 0x8017
#define GLX_MAX_PBUFFER_PIXELS 0x8018
#define GLX_PRESERVED_CONTENTS 0x801B
#define GLX_LARGEST_PBUFFER 0x801C
#define GLX_WIDTH 0x801D
#define GLX_HEIGHT 0x801E
#define GLX_EVENT_MASK 0x801F
#define GLX_DAMAGED 0x8020
#define GLX_SAVED 0x8021
#define GLX_WINDOW 0x8022
#define GLX_PBUFFER 0x8023
#define GLX_PBUFFER_HEIGHT 0x8040
#define GLX_PBUFFER_WIDTH 0x8041
#define GLX_PBUFFER_CLOBBER_MASK 0x08000000
#define GLX_DONT_CARE 0xFFFFFFFF

typedef XID GLXFBConfigID;
typedef XID GLXPbuffer;
typedef XID GLXWindow;
typedef struct __GLXFBConfigRec *GLXFBConfig;

typedef struct {
  int event_type; 
  int draw_type; 
  unsigned long serial; 
  Bool send_event; 
  Display *display; 
  GLXDrawable drawable; 
  unsigned int buffer_mask; 
  unsigned int aux_buffer; 
  int x, y; 
  int width, height; 
  int count; 
} GLXPbufferClobberEvent;
typedef union __GLXEvent {
  GLXPbufferClobberEvent glxpbufferclobber; 
  long pad[24]; 
} GLXEvent;

typedef GLXFBConfig* ( * PFNGLXCHOOSEFBCONFIGPROC) (Display *dpy, int screen, const int *attrib_list, int *nelements);
typedef GLXContext ( * PFNGLXCREATENEWCONTEXTPROC) (Display *dpy, GLXFBConfig config, int render_type, GLXContext share_list, Bool direct);
typedef GLXPbuffer ( * PFNGLXCREATEPBUFFERPROC) (Display *dpy, GLXFBConfig config, const int *attrib_list);
typedef GLXPixmap ( * PFNGLXCREATEPIXMAPPROC) (Display *dpy, GLXFBConfig config, Pixmap pixmap, const int *attrib_list);
typedef GLXWindow ( * PFNGLXCREATEWINDOWPROC) (Display *dpy, GLXFBConfig config, Window win, const int *attrib_list);
typedef void ( * PFNGLXDESTROYPBUFFERPROC) (Display *dpy, GLXPbuffer pbuf);
typedef void ( * PFNGLXDESTROYPIXMAPPROC) (Display *dpy, GLXPixmap pixmap);
typedef void ( * PFNGLXDESTROYWINDOWPROC) (Display *dpy, GLXWindow win);
typedef GLXDrawable ( * PFNGLXGETCURRENTREADDRAWABLEPROC) (void);
typedef int ( * PFNGLXGETFBCONFIGATTRIBPROC) (Display *dpy, GLXFBConfig config, int attribute, int *value);
typedef GLXFBConfig* ( * PFNGLXGETFBCONFIGSPROC) (Display *dpy, int screen, int *nelements);
typedef void ( * PFNGLXGETSELECTEDEVENTPROC) (Display *dpy, GLXDrawable draw, unsigned long *event_mask);
typedef XVisualInfo* ( * PFNGLXGETVISUALFROMFBCONFIGPROC) (Display *dpy, GLXFBConfig config);
typedef Bool ( * PFNGLXMAKECONTEXTCURRENTPROC) (Display *display, GLXDrawable draw, GLXDrawable read, GLXContext ctx);
typedef int ( * PFNGLXQUERYCONTEXTPROC) (Display *dpy, GLXContext ctx, int attribute, int *value);
typedef void ( * PFNGLXQUERYDRAWABLEPROC) (Display *dpy, GLXDrawable draw, int attribute, unsigned int *value);
typedef void ( * PFNGLXSELECTEVENTPROC) (Display *dpy, GLXDrawable draw, unsigned long event_mask);

#define glXChooseFBConfig GLXEW_GET_FUN(__glewXChooseFBConfig)
#define glXCreateNewContext GLXEW_GET_FUN(__glewXCreateNewContext)
#define glXCreatePbuffer GLXEW_GET_FUN(__glewXCreatePbuffer)
#define glXCreatePixmap GLXEW_GET_FUN(__glewXCreatePixmap)
#define glXCreateWindow GLXEW_GET_FUN(__glewXCreateWindow)
#define glXDestroyPbuffer GLXEW_GET_FUN(__glewXDestroyPbuffer)
#define glXDestroyPixmap GLXEW_GET_FUN(__glewXDestroyPixmap)
#define glXDestroyWindow GLXEW_GET_FUN(__glewXDestroyWindow)
#define glXGetCurrentReadDrawable GLXEW_GET_FUN(__glewXGetCurrentReadDrawable)
#define glXGetFBConfigAttrib GLXEW_GET_FUN(__glewXGetFBConfigAttrib)
#define glXGetFBConfigs GLXEW_GET_FUN(__glewXGetFBConfigs)
#define glXGetSelectedEvent GLXEW_GET_FUN(__glewXGetSelectedEvent)
#define glXGetVisualFromFBConfig GLXEW_GET_FUN(__glewXGetVisualFromFBConfig)
#define glXMakeContextCurrent GLXEW_GET_FUN(__glewXMakeContextCurrent)
#define glXQueryContext GLXEW_GET_FUN(__glewXQueryContext)
#define glXQueryDrawable GLXEW_GET_FUN(__glewXQueryDrawable)
#define glXSelectEvent GLXEW_GET_FUN(__glewXSelectEvent)

#define GLXEW_VERSION_1_3 GLXEW_GET_VAR(__GLXEW_VERSION_1_3)

#endif /* GLX_VERSION_1_3 */

/* ---------------------------- GLX_VERSION_1_4 ---------------------------- */

#ifndef GLX_VERSION_1_4
#define GLX_VERSION_1_4 1

#define GLX_SAMPLE_BUFFERS 100000
#define GLX_SAMPLES 100001

extern void ( * glXGetProcAddress (const GLubyte *procName)) (void);

#define GLXEW_VERSION_1_4 GLXEW_GET_VAR(__GLXEW_VERSION_1_4)

#endif /* GLX_VERSION_1_4 */

/* -------------------------- GLX_3DFX_multisample ------------------------- */

#ifndef GLX_3DFX_multisample
#define GLX_3DFX_multisample 1

#define GLX_SAMPLE_BUFFERS_3DFX 0x8050
#define GLX_SAMPLES_3DFX 0x8051

#define GLXEW_3DFX_multisample GLXEW_GET_VAR(__GLXEW_3DFX_multisample)

#endif /* GLX_3DFX_multisample */

/* ------------------------ GLX_AMD_gpu_association ------------------------ */

#ifndef GLX_AMD_gpu_association
#define GLX_AMD_gpu_association 1

#define GLX_GPU_VENDOR_AMD 0x1F00
#define GLX_GPU_RENDERER_STRING_AMD 0x1F01
#define GLX_GPU_OPENGL_VERSION_STRING_AMD 0x1F02
#define GLX_GPU_FASTEST_TARGET_GPUS_AMD 0x21A2
#define GLX_GPU_RAM_AMD 0x21A3
#define GLX_GPU_CLOCK_AMD 0x21A4
#define GLX_GPU_NUM_PIPES_AMD 0x21A5
#define GLX_GPU_NUM_SIMD_AMD 0x21A6
#define GLX_GPU_NUM_RB_AMD 0x21A7
#define GLX_GPU_NUM_SPI_AMD 0x21A8

#define GLXEW_AMD_gpu_association GLXEW_GET_VAR(__GLXEW_AMD_gpu_association)

#endif /* GLX_AMD_gpu_association */

/* ------------------------- GLX_ARB_create_context ------------------------ */

#ifndef GLX_ARB_create_context
#define GLX_ARB_create_context 1

#define GLX_CONTEXT_DEBUG_BIT_ARB 0x0001
#define GLX_CONTEXT_FORWARD_COMPATIBLE_BIT_ARB 0x0002
#define GLX_CONTEXT_MAJOR_VERSION_ARB 0x2091
#define GLX_CONTEXT_MINOR_VERSION_ARB 0x2092
#define GLX_CONTEXT_FLAGS_ARB 0x2094

typedef GLXContext ( * PFNGLXCREATECONTEXTATTRIBSARBPROC) (Display* dpy, GLXFBConfig config, GLXContext share_context, Bool direct, const int *attrib_list);

#define glXCreateContextAttribsARB GLXEW_GET_FUN(__glewXCreateContextAttribsARB)

#define GLXEW_ARB_create_context GLXEW_GET_VAR(__GLXEW_ARB_create_context)

#endif /* GLX_ARB_create_context */

/* --------------------- GLX_ARB_create_context_profile -------------------- */

#ifndef GLX_ARB_create_context_profile
#define GLX_ARB_create_context_profile 1

#define GLX_CONTEXT_CORE_PROFILE_BIT_ARB 0x00000001
#define GLX_CONTEXT_COMPATIBILITY_PROFILE_BIT_ARB 0x00000002
#define GLX_CONTEXT_PROFILE_MASK_ARB 0x9126

#define GLXEW_ARB_create_context_profile GLXEW_GET_VAR(__GLXEW_ARB_create_context_profile)

#endif /* GLX_ARB_create_context_profile */

/* ------------------- GLX_ARB_create_context_robustness ------------------- */

#ifndef GLX_ARB_create_context_robustness
#define GLX_ARB_create_context_robustness 1

#define GLX_CONTEXT_ROBUST_ACCESS_BIT_ARB 0x00000004
#define GLX_LOSE_CONTEXT_ON_RESET_ARB 0x8252
#define GLX_CONTEXT_RESET_NOTIFICATION_STRATEGY_ARB 0x8256
#define GLX_NO_RESET_NOTIFICATION_ARB 0x8261

#define GLXEW_ARB_create_context_robustness GLXEW_GET_VAR(__GLXEW_ARB_create_context_robustness)

#endif /* GLX_ARB_create_context_robustness */

/* ------------------------- GLX_ARB_fbconfig_float ------------------------ */

#ifndef GLX_ARB_fbconfig_float
#define GLX_ARB_fbconfig_float 1

#define GLX_RGBA_FLOAT_BIT 0x00000004
#define GLX_RGBA_FLOAT_TYPE 0x20B9

#define GLXEW_ARB_fbconfig_float GLXEW_GET_VAR(__GLXEW_ARB_fbconfig_float)

#endif /* GLX_ARB_fbconfig_float */

/* ------------------------ GLX_ARB_framebuffer_sRGB ----------------------- */

#ifndef GLX_ARB_framebuffer_sRGB
#define GLX_ARB_framebuffer_sRGB 1

#define GLX_FRAMEBUFFER_SRGB_CAPABLE_ARB 0x20B2

#define GLXEW_ARB_framebuffer_sRGB GLXEW_GET_VAR(__GLXEW_ARB_framebuffer_sRGB)

#endif /* GLX_ARB_framebuffer_sRGB */

/* ------------------------ GLX_ARB_get_proc_address ----------------------- */

#ifndef GLX_ARB_get_proc_address
#define GLX_ARB_get_proc_address 1

extern void ( * glXGetProcAddressARB (const GLubyte *procName)) (void);

#define GLXEW_ARB_get_proc_address GLXEW_GET_VAR(__GLXEW_ARB_get_proc_address)

#endif /* GLX_ARB_get_proc_address */

/* -------------------------- GLX_ARB_multisample -------------------------- */

#ifndef GLX_ARB_multisample
#define GLX_ARB_multisample 1

#define GLX_SAMPLE_BUFFERS_ARB 100000
#define GLX_SAMPLES_ARB 100001

#define GLXEW_ARB_multisample GLXEW_GET_VAR(__GLXEW_ARB_multisample)

#endif /* GLX_ARB_multisample */

/* ---------------------- GLX_ARB_vertex_buffer_object --------------------- */

#ifndef GLX_ARB_vertex_buffer_object
#define GLX_ARB_vertex_buffer_object 1

#define GLX_CONTEXT_ALLOW_BUFFER_BYTE_ORDER_MISMATCH_ARB 0x2095

#define GLXEW_ARB_vertex_buffer_object GLXEW_GET_VAR(__GLXEW_ARB_vertex_buffer_object)

#endif /* GLX_ARB_vertex_buffer_object */

/* ----------------------- GLX_ATI_pixel_format_float ---------------------- */

#ifndef GLX_ATI_pixel_format_float
#define GLX_ATI_pixel_format_float 1

#define GLX_RGBA_FLOAT_ATI_BIT 0x00000100

#define GLXEW_ATI_pixel_format_float GLXEW_GET_VAR(__GLXEW_ATI_pixel_format_float)

#endif /* GLX_ATI_pixel_format_float */

/* ------------------------- GLX_ATI_render_texture ------------------------ */

#ifndef GLX_ATI_render_texture
#define GLX_ATI_render_texture 1

#define GLX_BIND_TO_TEXTURE_RGB_ATI 0x9800
#define GLX_BIND_TO_TEXTURE_RGBA_ATI 0x9801
#define GLX_TEXTURE_FORMAT_ATI 0x9802
#define GLX_TEXTURE_TARGET_ATI 0x9803
#define GLX_MIPMAP_TEXTURE_ATI 0x9804
#define GLX_TEXTURE_RGB_ATI 0x9805
#define GLX_TEXTURE_RGBA_ATI 0x9806
#define GLX_NO_TEXTURE_ATI 0x9807
#define GLX_TEXTURE_CUBE_MAP_ATI 0x9808
#define GLX_TEXTURE_1D_ATI 0x9809
#define GLX_TEXTURE_2D_ATI 0x980A
#define GLX_MIPMAP_LEVEL_ATI 0x980B
#define GLX_CUBE_MAP_FACE_ATI 0x980C
#define GLX_TEXTURE_CUBE_MAP_POSITIVE_X_ATI 0x980D
#define GLX_TEXTURE_CUBE_MAP_NEGATIVE_X_ATI 0x980E
#define GLX_TEXTURE_CUBE_MAP_POSITIVE_Y_ATI 0x980F
#define GLX_TEXTURE_CUBE_MAP_NEGATIVE_Y_ATI 0x9810
#define GLX_TEXTURE_CUBE_MAP_POSITIVE_Z_ATI 0x9811
#define GLX_TEXTURE_CUBE_MAP_NEGATIVE_Z_ATI 0x9812
#define GLX_FRONT_LEFT_ATI 0x9813
#define GLX_FRONT_RIGHT_ATI 0x9814
#define GLX_BACK_LEFT_ATI 0x9815
#define GLX_BACK_RIGHT_ATI 0x9816
#define GLX_AUX0_ATI 0x9817
#define GLX_AUX1_ATI 0x9818
#define GLX_AUX2_ATI 0x9819
#define GLX_AUX3_ATI 0x981A
#define GLX_AUX4_ATI 0x981B
#define GLX_AUX5_ATI 0x981C
#define GLX_AUX6_ATI 0x981D
#define GLX_AUX7_ATI 0x981E
#define GLX_AUX8_ATI 0x981F
#define GLX_AUX9_ATI 0x9820
#define GLX_BIND_TO_TEXTURE_LUMINANCE_ATI 0x9821
#define GLX_BIND_TO_TEXTURE_INTENSITY_ATI 0x9822

typedef void ( * PFNGLXBINDTEXIMAGEATIPROC) (Display *dpy, GLXPbuffer pbuf, int buffer);
typedef void ( * PFNGLXDRAWABLEATTRIBATIPROC) (Display *dpy, GLXDrawable draw, const int *attrib_list);
typedef void ( * PFNGLXRELEASETEXIMAGEATIPROC) (Display *dpy, GLXPbuffer pbuf, int buffer);

#define glXBindTexImageATI GLXEW_GET_FUN(__glewXBindTexImageATI)
#define glXDrawableAttribATI GLXEW_GET_FUN(__glewXDrawableAttribATI)
#define glXReleaseTexImageATI GLXEW_GET_FUN(__glewXReleaseTexImageATI)

#define GLXEW_ATI_render_texture GLXEW_GET_VAR(__GLXEW_ATI_render_texture)

#endif /* GLX_ATI_render_texture */

/* ------------------- GLX_EXT_create_context_es2_profile ------------------ */

#ifndef GLX_EXT_create_context_es2_profile
#define GLX_EXT_create_context_es2_profile 1

#define GLX_CONTEXT_ES2_PROFILE_BIT_EXT 0x00000004

#define GLXEW_EXT_create_context_es2_profile GLXEW_GET_VAR(__GLXEW_EXT_create_context_es2_profile)

#endif /* GLX_EXT_create_context_es2_profile */

/* --------------------- GLX_EXT_fbconfig_packed_float --------------------- */

#ifndef GLX_EXT_fbconfig_packed_float
#define GLX_EXT_fbconfig_packed_float 1

#define GLX_RGBA_UNSIGNED_FLOAT_BIT_EXT 0x00000008
#define GLX_RGBA_UNSIGNED_FLOAT_TYPE_EXT 0x20B1

#define GLXEW_EXT_fbconfig_packed_float GLXEW_GET_VAR(__GLXEW_EXT_fbconfig_packed_float)

#endif /* GLX_EXT_fbconfig_packed_float */

/* ------------------------ GLX_EXT_framebuffer_sRGB ----------------------- */

#ifndef GLX_EXT_framebuffer_sRGB
#define GLX_EXT_framebuffer_sRGB 1

#define GLX_FRAMEBUFFER_SRGB_CAPABLE_EXT 0x20B2

#define GLXEW_EXT_framebuffer_sRGB GLXEW_GET_VAR(__GLXEW_EXT_framebuffer_sRGB)

#endif /* GLX_EXT_framebuffer_sRGB */

/* ------------------------- GLX_EXT_import_context ------------------------ */

#ifndef GLX_EXT_import_context
#define GLX_EXT_import_context 1

#define GLX_SHARE_CONTEXT_EXT 0x800A
#define GLX_VISUAL_ID_EXT 0x800B
#define GLX_SCREEN_EXT 0x800C

typedef XID GLXContextID;

typedef void ( * PFNGLXFREECONTEXTEXTPROC) (Display* dpy, GLXContext context);
typedef GLXContextID ( * PFNGLXGETCONTEXTIDEXTPROC) (const GLXContext context);
typedef GLXContext ( * PFNGLXIMPORTCONTEXTEXTPROC) (Display* dpy, GLXContextID contextID);
typedef int ( * PFNGLXQUERYCONTEXTINFOEXTPROC) (Display* dpy, GLXContext context, int attribute,int *value);

#define glXFreeContextEXT GLXEW_GET_FUN(__glewXFreeContextEXT)
#define glXGetContextIDEXT GLXEW_GET_FUN(__glewXGetContextIDEXT)
#define glXImportContextEXT GLXEW_GET_FUN(__glewXImportContextEXT)
#define glXQueryContextInfoEXT GLXEW_GET_FUN(__glewXQueryContextInfoEXT)

#define GLXEW_EXT_import_context GLXEW_GET_VAR(__GLXEW_EXT_import_context)

#endif /* GLX_EXT_import_context */

/* -------------------------- GLX_EXT_scene_marker ------------------------- */

#ifndef GLX_EXT_scene_marker
#define GLX_EXT_scene_marker 1

#define GLXEW_EXT_scene_marker GLXEW_GET_VAR(__GLXEW_EXT_scene_marker)

#endif /* GLX_EXT_scene_marker */

/* -------------------------- GLX_EXT_swap_control ------------------------- */

#ifndef GLX_EXT_swap_control
#define GLX_EXT_swap_control 1

#define GLX_SWAP_INTERVAL_EXT 0x20F1
#define GLX_MAX_SWAP_INTERVAL_EXT 0x20F2

typedef void ( * PFNGLXSWAPINTERVALEXTPROC) (Display* dpy, GLXDrawable drawable, int interval);

#define glXSwapIntervalEXT GLXEW_GET_FUN(__glewXSwapIntervalEXT)

#define GLXEW_EXT_swap_control GLXEW_GET_VAR(__GLXEW_EXT_swap_control)

#endif /* GLX_EXT_swap_control */

/* ---------------------- GLX_EXT_texture_from_pixmap ---------------------- */

#ifndef GLX_EXT_texture_from_pixmap
#define GLX_EXT_texture_from_pixmap 1

#define GLX_TEXTURE_1D_BIT_EXT 0x00000001
#define GLX_TEXTURE_2D_BIT_EXT 0x00000002
#define GLX_TEXTURE_RECTANGLE_BIT_EXT 0x00000004
#define GLX_BIND_TO_TEXTURE_RGB_EXT 0x20D0
#define GLX_BIND_TO_TEXTURE_RGBA_EXT 0x20D1
#define GLX_BIND_TO_MIPMAP_TEXTURE_EXT 0x20D2
#define GLX_BIND_TO_TEXTURE_TARGETS_EXT 0x20D3
#define GLX_Y_INVERTED_EXT 0x20D4
#define GLX_TEXTURE_FORMAT_EXT 0x20D5
#define GLX_TEXTURE_TARGET_EXT 0x20D6
#define GLX_MIPMAP_TEXTURE_EXT 0x20D7
#define GLX_TEXTURE_FORMAT_NONE_EXT 0x20D8
#define GLX_TEXTURE_FORMAT_RGB_EXT 0x20D9
#define GLX_TEXTURE_FORMAT_RGBA_EXT 0x20DA
#define GLX_TEXTURE_1D_EXT 0x20DB
#define GLX_TEXTURE_2D_EXT 0x20DC
#define GLX_TEXTURE_RECTANGLE_EXT 0x20DD
#define GLX_FRONT_LEFT_EXT 0x20DE
#define GLX_FRONT_RIGHT_EXT 0x20DF
#define GLX_BACK_LEFT_EXT 0x20E0
#define GLX_BACK_RIGHT_EXT 0x20E1
#define GLX_AUX0_EXT 0x20E2
#define GLX_AUX1_EXT 0x20E3
#define GLX_AUX2_EXT 0x20E4
#define GLX_AUX3_EXT 0x20E5
#define GLX_AUX4_EXT 0x20E6
#define GLX_AUX5_EXT 0x20E7
#define GLX_AUX6_EXT 0x20E8
#define GLX_AUX7_EXT 0x20E9
#define GLX_AUX8_EXT 0x20EA
#define GLX_AUX9_EXT 0x20EB

typedef void ( * PFNGLXBINDTEXIMAGEEXTPROC) (Display* display, GLXDrawable drawable, int buffer, const int *attrib_list);
typedef void ( * PFNGLXRELEASETEXIMAGEEXTPROC) (Display* display, GLXDrawable drawable, int buffer);

#define glXBindTexImageEXT GLXEW_GET_FUN(__glewXBindTexImageEXT)
#define glXReleaseTexImageEXT GLXEW_GET_FUN(__glewXReleaseTexImageEXT)

#define GLXEW_EXT_texture_from_pixmap GLXEW_GET_VAR(__GLXEW_EXT_texture_from_pixmap)

#endif /* GLX_EXT_texture_from_pixmap */

/* -------------------------- GLX_EXT_visual_info -------------------------- */

#ifndef GLX_EXT_visual_info
#define GLX_EXT_visual_info 1

#define GLX_X_VISUAL_TYPE_EXT 0x22
#define GLX_TRANSPARENT_TYPE_EXT 0x23
#define GLX_TRANSPARENT_INDEX_VALUE_EXT 0x24
#define GLX_TRANSPARENT_RED_VALUE_EXT 0x25
#define GLX_TRANSPARENT_GREEN_VALUE_EXT 0x26
#define GLX_TRANSPARENT_BLUE_VALUE_EXT 0x27
#define GLX_TRANSPARENT_ALPHA_VALUE_EXT 0x28
#define GLX_NONE_EXT 0x8000
#define GLX_TRUE_COLOR_EXT 0x8002
#define GLX_DIRECT_COLOR_EXT 0x8003
#define GLX_PSEUDO_COLOR_EXT 0x8004
#define GLX_STATIC_COLOR_EXT 0x8005
#define GLX_GRAY_SCALE_EXT 0x8006
#define GLX_STATIC_GRAY_EXT 0x8007
#define GLX_TRANSPARENT_RGB_EXT 0x8008
#define GLX_TRANSPARENT_INDEX_EXT 0x8009

#define GLXEW_EXT_visual_info GLXEW_GET_VAR(__GLXEW_EXT_visual_info)

#endif /* GLX_EXT_visual_info */

/* ------------------------- GLX_EXT_visual_rating ------------------------- */

#ifndef GLX_EXT_visual_rating
#define GLX_EXT_visual_rating 1

#define GLX_VISUAL_CAVEAT_EXT 0x20
#define GLX_SLOW_VISUAL_EXT 0x8001
#define GLX_NON_CONFORMANT_VISUAL_EXT 0x800D

#define GLXEW_EXT_visual_rating GLXEW_GET_VAR(__GLXEW_EXT_visual_rating)

#endif /* GLX_EXT_visual_rating */

/* -------------------------- GLX_INTEL_swap_event ------------------------- */

#ifndef GLX_INTEL_swap_event
#define GLX_INTEL_swap_event 1

#define GLX_EXCHANGE_COMPLETE_INTEL 0x8180
#define GLX_COPY_COMPLETE_INTEL 0x8181
#define GLX_FLIP_COMPLETE_INTEL 0x8182
#define GLX_BUFFER_SWAP_COMPLETE_INTEL_MASK 0x04000000

#define GLXEW_INTEL_swap_event GLXEW_GET_VAR(__GLXEW_INTEL_swap_event)

#endif /* GLX_INTEL_swap_event */

/* -------------------------- GLX_MESA_agp_offset -------------------------- */

#ifndef GLX_MESA_agp_offset
#define GLX_MESA_agp_offset 1

typedef unsigned int ( * PFNGLXGETAGPOFFSETMESAPROC) (const void* pointer);

#define glXGetAGPOffsetMESA GLXEW_GET_FUN(__glewXGetAGPOffsetMESA)

#define GLXEW_MESA_agp_offset GLXEW_GET_VAR(__GLXEW_MESA_agp_offset)

#endif /* GLX_MESA_agp_offset */

/* ------------------------ GLX_MESA_copy_sub_buffer ----------------------- */

#ifndef GLX_MESA_copy_sub_buffer
#define GLX_MESA_copy_sub_buffer 1

typedef void ( * PFNGLXCOPYSUBBUFFERMESAPROC) (Display* dpy, GLXDrawable drawable, int x, int y, int width, int height);

#define glXCopySubBufferMESA GLXEW_GET_FUN(__glewXCopySubBufferMESA)

#define GLXEW_MESA_copy_sub_buffer GLXEW_GET_VAR(__GLXEW_MESA_copy_sub_buffer)

#endif /* GLX_MESA_copy_sub_buffer */

/* ------------------------ GLX_MESA_pixmap_colormap ----------------------- */

#ifndef GLX_MESA_pixmap_colormap
#define GLX_MESA_pixmap_colormap 1

typedef GLXPixmap ( * PFNGLXCREATEGLXPIXMAPMESAPROC) (Display* dpy, XVisualInfo *visual, Pixmap pixmap, Colormap cmap);

#define glXCreateGLXPixmapMESA GLXEW_GET_FUN(__glewXCreateGLXPixmapMESA)

#define GLXEW_MESA_pixmap_colormap GLXEW_GET_VAR(__GLXEW_MESA_pixmap_colormap)

#endif /* GLX_MESA_pixmap_colormap */

/* ------------------------ GLX_MESA_release_buffers ----------------------- */

#ifndef GLX_MESA_release_buffers
#define GLX_MESA_release_buffers 1

typedef Bool ( * PFNGLXRELEASEBUFFERSMESAPROC) (Display* dpy, GLXDrawable d);

#define glXReleaseBuffersMESA GLXEW_GET_FUN(__glewXReleaseBuffersMESA)

#define GLXEW_MESA_release_buffers GLXEW_GET_VAR(__GLXEW_MESA_release_buffers)

#endif /* GLX_MESA_release_buffers */

/* ------------------------- GLX_MESA_set_3dfx_mode ------------------------ */

#ifndef GLX_MESA_set_3dfx_mode
#define GLX_MESA_set_3dfx_mode 1

#define GLX_3DFX_WINDOW_MODE_MESA 0x1
#define GLX_3DFX_FULLSCREEN_MODE_MESA 0x2

typedef GLboolean ( * PFNGLXSET3DFXMODEMESAPROC) (GLint mode);

#define glXSet3DfxModeMESA GLXEW_GET_FUN(__glewXSet3DfxModeMESA)

#define GLXEW_MESA_set_3dfx_mode GLXEW_GET_VAR(__GLXEW_MESA_set_3dfx_mode)

#endif /* GLX_MESA_set_3dfx_mode */

/* ------------------------- GLX_MESA_swap_control ------------------------- */

#ifndef GLX_MESA_swap_control
#define GLX_MESA_swap_control 1

typedef int ( * PFNGLXGETSWAPINTERVALMESAPROC) (void);
typedef int ( * PFNGLXSWAPINTERVALMESAPROC) (unsigned int interval);

#define glXGetSwapIntervalMESA GLXEW_GET_FUN(__glewXGetSwapIntervalMESA)
#define glXSwapIntervalMESA GLXEW_GET_FUN(__glewXSwapIntervalMESA)

#define GLXEW_MESA_swap_control GLXEW_GET_VAR(__GLXEW_MESA_swap_control)

#endif /* GLX_MESA_swap_control */

/* --------------------------- GLX_NV_copy_image --------------------------- */

#ifndef GLX_NV_copy_image
#define GLX_NV_copy_image 1

typedef void ( * PFNGLXCOPYIMAGESUBDATANVPROC) (Display *dpy, GLXContext srcCtx, GLuint srcName, GLenum srcTarget, GLint srcLevel, GLint srcX, GLint srcY, GLint srcZ, GLXContext dstCtx, GLuint dstName, GLenum dstTarget, GLint dstLevel, GLint dstX, GLint dstY, GLint dstZ, GLsizei width, GLsizei height, GLsizei depth);

#define glXCopyImageSubDataNV GLXEW_GET_FUN(__glewXCopyImageSubDataNV)

#define GLXEW_NV_copy_image GLXEW_GET_VAR(__GLXEW_NV_copy_image)

#endif /* GLX_NV_copy_image */

/* -------------------------- GLX_NV_float_buffer -------------------------- */

#ifndef GLX_NV_float_buffer
#define GLX_NV_float_buffer 1

#define GLX_FLOAT_COMPONENTS_NV 0x20B0

#define GLXEW_NV_float_buffer GLXEW_GET_VAR(__GLXEW_NV_float_buffer)

#endif /* GLX_NV_float_buffer */

/* ---------------------- GLX_NV_multisample_coverage ---------------------- */

#ifndef GLX_NV_multisample_coverage
#define GLX_NV_multisample_coverage 1

#define GLX_COLOR_SAMPLES_NV 0x20B3
#define GLX_COVERAGE_SAMPLES_NV 100001

#define GLXEW_NV_multisample_coverage GLXEW_GET_VAR(__GLXEW_NV_multisample_coverage)

#endif /* GLX_NV_multisample_coverage */

/* -------------------------- GLX_NV_present_video ------------------------- */

#ifndef GLX_NV_present_video
#define GLX_NV_present_video 1

#define GLX_NUM_VIDEO_SLOTS_NV 0x20F0

typedef int ( * PFNGLXBINDVIDEODEVICENVPROC) (Display* dpy, unsigned int video_slot, unsigned int video_device, const int *attrib_list);
typedef unsigned int* ( * PFNGLXENUMERATEVIDEODEVICESNVPROC) (Display *dpy, int screen, int *nelements);

#define glXBindVideoDeviceNV GLXEW_GET_FUN(__glewXBindVideoDeviceNV)
#define glXEnumerateVideoDevicesNV GLXEW_GET_FUN(__glewXEnumerateVideoDevicesNV)

#define GLXEW_NV_present_video GLXEW_GET_VAR(__GLXEW_NV_present_video)

#endif /* GLX_NV_present_video */

/* --------------------------- GLX_NV_swap_group --------------------------- */

#ifndef GLX_NV_swap_group
#define GLX_NV_swap_group 1

typedef Bool ( * PFNGLXBINDSWAPBARRIERNVPROC) (Display* dpy, GLuint group, GLuint barrier);
typedef Bool ( * PFNGLXJOINSWAPGROUPNVPROC) (Display* dpy, GLXDrawable drawable, GLuint group);
typedef Bool ( * PFNGLXQUERYFRAMECOUNTNVPROC) (Display* dpy, int screen, GLuint *count);
typedef Bool ( * PFNGLXQUERYMAXSWAPGROUPSNVPROC) (Display* dpy, int screen, GLuint *maxGroups, GLuint *maxBarriers);
typedef Bool ( * PFNGLXQUERYSWAPGROUPNVPROC) (Display* dpy, GLXDrawable drawable, GLuint *group, GLuint *barrier);
typedef Bool ( * PFNGLXRESETFRAMECOUNTNVPROC) (Display* dpy, int screen);

#define glXBindSwapBarrierNV GLXEW_GET_FUN(__glewXBindSwapBarrierNV)
#define glXJoinSwapGroupNV GLXEW_GET_FUN(__glewXJoinSwapGroupNV)
#define glXQueryFrameCountNV GLXEW_GET_FUN(__glewXQueryFrameCountNV)
#define glXQueryMaxSwapGroupsNV GLXEW_GET_FUN(__glewXQueryMaxSwapGroupsNV)
#define glXQuerySwapGroupNV GLXEW_GET_FUN(__glewXQuerySwapGroupNV)
#define glXResetFrameCountNV GLXEW_GET_FUN(__glewXResetFrameCountNV)

#define GLXEW_NV_swap_group GLXEW_GET_VAR(__GLXEW_NV_swap_group)

#endif /* GLX_NV_swap_group */

/* ----------------------- GLX_NV_vertex_array_range ----------------------- */

#ifndef GLX_NV_vertex_array_range
#define GLX_NV_vertex_array_range 1

typedef void * ( * PFNGLXALLOCATEMEMORYNVPROC) (GLsizei size, GLfloat readFrequency, GLfloat writeFrequency, GLfloat priority);
typedef void ( * PFNGLXFREEMEMORYNVPROC) (void *pointer);

#define glXAllocateMemoryNV GLXEW_GET_FUN(__glewXAllocateMemoryNV)
#define glXFreeMemoryNV GLXEW_GET_FUN(__glewXFreeMemoryNV)

#define GLXEW_NV_vertex_array_range GLXEW_GET_VAR(__GLXEW_NV_vertex_array_range)

#endif /* GLX_NV_vertex_array_range */

/* -------------------------- GLX_NV_video_capture ------------------------- */

#ifndef GLX_NV_video_capture
#define GLX_NV_video_capture 1

#define GLX_DEVICE_ID_NV 0x20CD
#define GLX_UNIQUE_ID_NV 0x20CE
#define GLX_NUM_VIDEO_CAPTURE_SLOTS_NV 0x20CF

typedef XID GLXVideoCaptureDeviceNV;

typedef int ( * PFNGLXBINDVIDEOCAPTUREDEVICENVPROC) (Display* dpy, unsigned int video_capture_slot, GLXVideoCaptureDeviceNV device);
typedef GLXVideoCaptureDeviceNV * ( * PFNGLXENUMERATEVIDEOCAPTUREDEVICESNVPROC) (Display* dpy, int screen, int *nelements);
typedef void ( * PFNGLXLOCKVIDEOCAPTUREDEVICENVPROC) (Display* dpy, GLXVideoCaptureDeviceNV device);
typedef int ( * PFNGLXQUERYVIDEOCAPTUREDEVICENVPROC) (Display* dpy, GLXVideoCaptureDeviceNV device, int attribute, int *value);
typedef void ( * PFNGLXRELEASEVIDEOCAPTUREDEVICENVPROC) (Display* dpy, GLXVideoCaptureDeviceNV device);

#define glXBindVideoCaptureDeviceNV GLXEW_GET_FUN(__glewXBindVideoCaptureDeviceNV)
#define glXEnumerateVideoCaptureDevicesNV GLXEW_GET_FUN(__glewXEnumerateVideoCaptureDevicesNV)
#define glXLockVideoCaptureDeviceNV GLXEW_GET_FUN(__glewXLockVideoCaptureDeviceNV)
#define glXQueryVideoCaptureDeviceNV GLXEW_GET_FUN(__glewXQueryVideoCaptureDeviceNV)
#define glXReleaseVideoCaptureDeviceNV GLXEW_GET_FUN(__glewXReleaseVideoCaptureDeviceNV)

#define GLXEW_NV_video_capture GLXEW_GET_VAR(__GLXEW_NV_video_capture)

#endif /* GLX_NV_video_capture */

/* -------------------------- GLX_NV_video_output -------------------------- */

#ifndef GLX_NV_video_output
#define GLX_NV_video_output 1

#define GLX_VIDEO_OUT_COLOR_NV 0x20C3
#define GLX_VIDEO_OUT_ALPHA_NV 0x20C4
#define GLX_VIDEO_OUT_DEPTH_NV 0x20C5
#define GLX_VIDEO_OUT_COLOR_AND_ALPHA_NV 0x20C6
#define GLX_VIDEO_OUT_COLOR_AND_DEPTH_NV 0x20C7
#define GLX_VIDEO_OUT_FRAME_NV 0x20C8
#define GLX_VIDEO_OUT_FIELD_1_NV 0x20C9
#define GLX_VIDEO_OUT_FIELD_2_NV 0x20CA
#define GLX_VIDEO_OUT_STACKED_FIELDS_1_2_NV 0x20CB
#define GLX_VIDEO_OUT_STACKED_FIELDS_2_1_NV 0x20CC

typedef int ( * PFNGLXBINDVIDEOIMAGENVPROC) (Display* dpy, GLXVideoDeviceNV VideoDevice, GLXPbuffer pbuf, int iVideoBuffer);
typedef int ( * PFNGLXGETVIDEODEVICENVPROC) (Display* dpy, int screen, int numVideoDevices, GLXVideoDeviceNV *pVideoDevice);
typedef int ( * PFNGLXGETVIDEOINFONVPROC) (Display* dpy, int screen, GLXVideoDeviceNV VideoDevice, unsigned long *pulCounterOutputPbuffer, unsigned long *pulCounterOutputVideo);
typedef int ( * PFNGLXRELEASEVIDEODEVICENVPROC) (Display* dpy, int screen, GLXVideoDeviceNV VideoDevice);
typedef int ( * PFNGLXRELEASEVIDEOIMAGENVPROC) (Display* dpy, GLXPbuffer pbuf);
typedef int ( * PFNGLXSENDPBUFFERTOVIDEONVPROC) (Display* dpy, GLXPbuffer pbuf, int iBufferType, unsigned long *pulCounterPbuffer, GLboolean bBlock);

#define glXBindVideoImageNV GLXEW_GET_FUN(__glewXBindVideoImageNV)
#define glXGetVideoDeviceNV GLXEW_GET_FUN(__glewXGetVideoDeviceNV)
#define glXGetVideoInfoNV GLXEW_GET_FUN(__glewXGetVideoInfoNV)
#define glXReleaseVideoDeviceNV GLXEW_GET_FUN(__glewXReleaseVideoDeviceNV)
#define glXReleaseVideoImageNV GLXEW_GET_FUN(__glewXReleaseVideoImageNV)
#define glXSendPbufferToVideoNV GLXEW_GET_FUN(__glewXSendPbufferToVideoNV)

#define GLXEW_NV_video_output GLXEW_GET_VAR(__GLXEW_NV_video_output)

#endif /* GLX_NV_video_output */

/* -------------------------- GLX_OML_swap_method -------------------------- */

#ifndef GLX_OML_swap_method
#define GLX_OML_swap_method 1

#define GLX_SWAP_METHOD_OML 0x8060
#define GLX_SWAP_EXCHANGE_OML 0x8061
#define GLX_SWAP_COPY_OML 0x8062
#define GLX_SWAP_UNDEFINED_OML 0x8063

#define GLXEW_OML_swap_method GLXEW_GET_VAR(__GLXEW_OML_swap_method)

#endif /* GLX_OML_swap_method */

/* -------------------------- GLX_OML_sync_control ------------------------- */

#ifndef GLX_OML_sync_control
#define GLX_OML_sync_control 1

typedef Bool ( * PFNGLXGETMSCRATEOMLPROC) (Display* dpy, GLXDrawable drawable, int32_t* numerator, int32_t* denominator);
typedef Bool ( * PFNGLXGETSYNCVALUESOMLPROC) (Display* dpy, GLXDrawable drawable, int64_t* ust, int64_t* msc, int64_t* sbc);
typedef int64_t ( * PFNGLXSWAPBUFFERSMSCOMLPROC) (Display* dpy, GLXDrawable drawable, int64_t target_msc, int64_t divisor, int64_t remainder);
typedef Bool ( * PFNGLXWAITFORMSCOMLPROC) (Display* dpy, GLXDrawable drawable, int64_t target_msc, int64_t divisor, int64_t remainder, int64_t* ust, int64_t* msc, int64_t* sbc);
typedef Bool ( * PFNGLXWAITFORSBCOMLPROC) (Display* dpy, GLXDrawable drawable, int64_t target_sbc, int64_t* ust, int64_t* msc, int64_t* sbc);

#define glXGetMscRateOML GLXEW_GET_FUN(__glewXGetMscRateOML)
#define glXGetSyncValuesOML GLXEW_GET_FUN(__glewXGetSyncValuesOML)
#define glXSwapBuffersMscOML GLXEW_GET_FUN(__glewXSwapBuffersMscOML)
#define glXWaitForMscOML GLXEW_GET_FUN(__glewXWaitForMscOML)
#define glXWaitForSbcOML GLXEW_GET_FUN(__glewXWaitForSbcOML)

#define GLXEW_OML_sync_control GLXEW_GET_VAR(__GLXEW_OML_sync_control)

#endif /* GLX_OML_sync_control */

/* ------------------------ GLX_SGIS_blended_overlay ----------------------- */

#ifndef GLX_SGIS_blended_overlay
#define GLX_SGIS_blended_overlay 1

#define GLX_BLENDED_RGBA_SGIS 0x8025

#define GLXEW_SGIS_blended_overlay GLXEW_GET_VAR(__GLXEW_SGIS_blended_overlay)

#endif /* GLX_SGIS_blended_overlay */

/* -------------------------- GLX_SGIS_color_range ------------------------- */

#ifndef GLX_SGIS_color_range
#define GLX_SGIS_color_range 1

#define GLX_MIN_RED_SGIS 0
#define GLX_MAX_GREEN_SGIS 0
#define GLX_MIN_BLUE_SGIS 0
#define GLX_MAX_ALPHA_SGIS 0
#define GLX_MIN_GREEN_SGIS 0
#define GLX_MIN_ALPHA_SGIS 0
#define GLX_MAX_RED_SGIS 0
#define GLX_EXTENDED_RANGE_SGIS 0
#define GLX_MAX_BLUE_SGIS 0

#define GLXEW_SGIS_color_range GLXEW_GET_VAR(__GLXEW_SGIS_color_range)

#endif /* GLX_SGIS_color_range */

/* -------------------------- GLX_SGIS_multisample ------------------------- */

#ifndef GLX_SGIS_multisample
#define GLX_SGIS_multisample 1

#define GLX_SAMPLE_BUFFERS_SGIS 100000
#define GLX_SAMPLES_SGIS 100001

#define GLXEW_SGIS_multisample GLXEW_GET_VAR(__GLXEW_SGIS_multisample)

#endif /* GLX_SGIS_multisample */

/* ---------------------- GLX_SGIS_shared_multisample ---------------------- */

#ifndef GLX_SGIS_shared_multisample
#define GLX_SGIS_shared_multisample 1

#define GLX_MULTISAMPLE_SUB_RECT_WIDTH_SGIS 0x8026
#define GLX_MULTISAMPLE_SUB_RECT_HEIGHT_SGIS 0x8027

#define GLXEW_SGIS_shared_multisample GLXEW_GET_VAR(__GLXEW_SGIS_shared_multisample)

#endif /* GLX_SGIS_shared_multisample */

/* --------------------------- GLX_SGIX_fbconfig --------------------------- */

#ifndef GLX_SGIX_fbconfig
#define GLX_SGIX_fbconfig 1

#define GLX_WINDOW_BIT_SGIX 0x00000001
#define GLX_RGBA_BIT_SGIX 0x00000001
#define GLX_PIXMAP_BIT_SGIX 0x00000002
#define GLX_COLOR_INDEX_BIT_SGIX 0x00000002
#define GLX_SCREEN_EXT 0x800C
#define GLX_DRAWABLE_TYPE_SGIX 0x8010
#define GLX_RENDER_TYPE_SGIX 0x8011
#define GLX_X_RENDERABLE_SGIX 0x8012
#define GLX_FBCONFIG_ID_SGIX 0x8013
#define GLX_RGBA_TYPE_SGIX 0x8014
#define GLX_COLOR_INDEX_TYPE_SGIX 0x8015

typedef XID GLXFBConfigIDSGIX;
typedef struct __GLXFBConfigRec *GLXFBConfigSGIX;

typedef GLXFBConfigSGIX* ( * PFNGLXCHOOSEFBCONFIGSGIXPROC) (Display *dpy, int screen, const int *attrib_list, int *nelements);
typedef GLXContext ( * PFNGLXCREATECONTEXTWITHCONFIGSGIXPROC) (Display* dpy, GLXFBConfig config, int render_type, GLXContext share_list, Bool direct);
typedef GLXPixmap ( * PFNGLXCREATEGLXPIXMAPWITHCONFIGSGIXPROC) (Display* dpy, GLXFBConfig config, Pixmap pixmap);
typedef int ( * PFNGLXGETFBCONFIGATTRIBSGIXPROC) (Display* dpy, GLXFBConfigSGIX config, int attribute, int *value);
typedef GLXFBConfigSGIX ( * PFNGLXGETFBCONFIGFROMVISUALSGIXPROC) (Display* dpy, XVisualInfo *vis);
typedef XVisualInfo* ( * PFNGLXGETVISUALFROMFBCONFIGSGIXPROC) (Display *dpy, GLXFBConfig config);

#define glXChooseFBConfigSGIX GLXEW_GET_FUN(__glewXChooseFBConfigSGIX)
#define glXCreateContextWithConfigSGIX GLXEW_GET_FUN(__glewXCreateContextWithConfigSGIX)
#define glXCreateGLXPixmapWithConfigSGIX GLXEW_GET_FUN(__glewXCreateGLXPixmapWithConfigSGIX)
#define glXGetFBConfigAttribSGIX GLXEW_GET_FUN(__glewXGetFBConfigAttribSGIX)
#define glXGetFBConfigFromVisualSGIX GLXEW_GET_FUN(__glewXGetFBConfigFromVisualSGIX)
#define glXGetVisualFromFBConfigSGIX GLXEW_GET_FUN(__glewXGetVisualFromFBConfigSGIX)

#define GLXEW_SGIX_fbconfig GLXEW_GET_VAR(__GLXEW_SGIX_fbconfig)

#endif /* GLX_SGIX_fbconfig */

/* --------------------------- GLX_SGIX_hyperpipe -------------------------- */

#ifndef GLX_SGIX_hyperpipe
#define GLX_SGIX_hyperpipe 1

#define GLX_HYPERPIPE_DISPLAY_PIPE_SGIX 0x00000001
#define GLX_PIPE_RECT_SGIX 0x00000001
#define GLX_PIPE_RECT_LIMITS_SGIX 0x00000002
#define GLX_HYPERPIPE_RENDER_PIPE_SGIX 0x00000002
#define GLX_HYPERPIPE_STEREO_SGIX 0x00000003
#define GLX_HYPERPIPE_PIXEL_AVERAGE_SGIX 0x00000004
#define GLX_HYPERPIPE_PIPE_NAME_LENGTH_SGIX 80
#define GLX_BAD_HYPERPIPE_CONFIG_SGIX 91
#define GLX_BAD_HYPERPIPE_SGIX 92
#define GLX_HYPERPIPE_ID_SGIX 0x8030

typedef struct {
  char pipeName[GLX_HYPERPIPE_PIPE_NAME_LENGTH_SGIX]; 
  int  networkId; 
} GLXHyperpipeNetworkSGIX;
typedef struct {
  char pipeName[GLX_HYPERPIPE_PIPE_NAME_LENGTH_SGIX]; 
  int XOrigin; 
  int YOrigin; 
  int maxHeight; 
  int maxWidth; 
} GLXPipeRectLimits;
typedef struct {
  char pipeName[GLX_HYPERPIPE_PIPE_NAME_LENGTH_SGIX]; 
  int channel; 
  unsigned int participationType; 
  int timeSlice; 
} GLXHyperpipeConfigSGIX;
typedef struct {
  char pipeName[GLX_HYPERPIPE_PIPE_NAME_LENGTH_SGIX]; 
  int srcXOrigin; 
  int srcYOrigin; 
  int srcWidth; 
  int srcHeight; 
  int destXOrigin; 
  int destYOrigin; 
  int destWidth; 
  int destHeight; 
} GLXPipeRect;

typedef int ( * PFNGLXBINDHYPERPIPESGIXPROC) (Display *dpy, int hpId);
typedef int ( * PFNGLXDESTROYHYPERPIPECONFIGSGIXPROC) (Display *dpy, int hpId);
typedef int ( * PFNGLXHYPERPIPEATTRIBSGIXPROC) (Display *dpy, int timeSlice, int attrib, int size, void *attribList);
typedef int ( * PFNGLXHYPERPIPECONFIGSGIXPROC) (Display *dpy, int networkId, int npipes, GLXHyperpipeConfigSGIX *cfg, int *hpId);
typedef int ( * PFNGLXQUERYHYPERPIPEATTRIBSGIXPROC) (Display *dpy, int timeSlice, int attrib, int size, void *returnAttribList);
typedef int ( * PFNGLXQUERYHYPERPIPEBESTATTRIBSGIXPROC) (Display *dpy, int timeSlice, int attrib, int size, void *attribList, void *returnAttribList);
typedef GLXHyperpipeConfigSGIX * ( * PFNGLXQUERYHYPERPIPECONFIGSGIXPROC) (Display *dpy, int hpId, int *npipes);
typedef GLXHyperpipeNetworkSGIX * ( * PFNGLXQUERYHYPERPIPENETWORKSGIXPROC) (Display *dpy, int *npipes);

#define glXBindHyperpipeSGIX GLXEW_GET_FUN(__glewXBindHyperpipeSGIX)
#define glXDestroyHyperpipeConfigSGIX GLXEW_GET_FUN(__glewXDestroyHyperpipeConfigSGIX)
#define glXHyperpipeAttribSGIX GLXEW_GET_FUN(__glewXHyperpipeAttribSGIX)
#define glXHyperpipeConfigSGIX GLXEW_GET_FUN(__glewXHyperpipeConfigSGIX)
#define glXQueryHyperpipeAttribSGIX GLXEW_GET_FUN(__glewXQueryHyperpipeAttribSGIX)
#define glXQueryHyperpipeBestAttribSGIX GLXEW_GET_FUN(__glewXQueryHyperpipeBestAttribSGIX)
#define glXQueryHyperpipeConfigSGIX GLXEW_GET_FUN(__glewXQueryHyperpipeConfigSGIX)
#define glXQueryHyperpipeNetworkSGIX GLXEW_GET_FUN(__glewXQueryHyperpipeNetworkSGIX)

#define GLXEW_SGIX_hyperpipe GLXEW_GET_VAR(__GLXEW_SGIX_hyperpipe)

#endif /* GLX_SGIX_hyperpipe */

/* ---------------------------- GLX_SGIX_pbuffer --------------------------- */

#ifndef GLX_SGIX_pbuffer
#define GLX_SGIX_pbuffer 1

#define GLX_FRONT_LEFT_BUFFER_BIT_SGIX 0x00000001
#define GLX_FRONT_RIGHT_BUFFER_BIT_SGIX 0x00000002
#define GLX_PBUFFER_BIT_SGIX 0x00000004
#define GLX_BACK_LEFT_BUFFER_BIT_SGIX 0x00000004
#define GLX_BACK_RIGHT_BUFFER_BIT_SGIX 0x00000008
#define GLX_AUX_BUFFERS_BIT_SGIX 0x00000010
#define GLX_DEPTH_BUFFER_BIT_SGIX 0x00000020
#define GLX_STENCIL_BUFFER_BIT_SGIX 0x00000040
#define GLX_ACCUM_BUFFER_BIT_SGIX 0x00000080
#define GLX_SAMPLE_BUFFERS_BIT_SGIX 0x00000100
#define GLX_MAX_PBUFFER_WIDTH_SGIX 0x8016
#define GLX_MAX_PBUFFER_HEIGHT_SGIX 0x8017
#define GLX_MAX_PBUFFER_PIXELS_SGIX 0x8018
#define GLX_OPTIMAL_PBUFFER_WIDTH_SGIX 0x8019
#define GLX_OPTIMAL_PBUFFER_HEIGHT_SGIX 0x801A
#define GLX_PRESERVED_CONTENTS_SGIX 0x801B
#define GLX_LARGEST_PBUFFER_SGIX 0x801C
#define GLX_WIDTH_SGIX 0x801D
#define GLX_HEIGHT_SGIX 0x801E
#define GLX_EVENT_MASK_SGIX 0x801F
#define GLX_DAMAGED_SGIX 0x8020
#define GLX_SAVED_SGIX 0x8021
#define GLX_WINDOW_SGIX 0x8022
#define GLX_PBUFFER_SGIX 0x8023
#define GLX_BUFFER_CLOBBER_MASK_SGIX 0x08000000

typedef XID GLXPbufferSGIX;
typedef struct { int type; unsigned long serial; Bool send_event; Display *display; GLXDrawable drawable; int event_type; int draw_type; unsigned int mask; int x, y; int width, height; int count; } GLXBufferClobberEventSGIX;

typedef GLXPbuffer ( * PFNGLXCREATEGLXPBUFFERSGIXPROC) (Display* dpy, GLXFBConfig config, unsigned int width, unsigned int height, int *attrib_list);
typedef void ( * PFNGLXDESTROYGLXPBUFFERSGIXPROC) (Display* dpy, GLXPbuffer pbuf);
typedef void ( * PFNGLXGETSELECTEDEVENTSGIXPROC) (Display* dpy, GLXDrawable drawable, unsigned long *mask);
typedef void ( * PFNGLXQUERYGLXPBUFFERSGIXPROC) (Display* dpy, GLXPbuffer pbuf, int attribute, unsigned int *value);
typedef void ( * PFNGLXSELECTEVENTSGIXPROC) (Display* dpy, GLXDrawable drawable, unsigned long mask);

#define glXCreateGLXPbufferSGIX GLXEW_GET_FUN(__glewXCreateGLXPbufferSGIX)
#define glXDestroyGLXPbufferSGIX GLXEW_GET_FUN(__glewXDestroyGLXPbufferSGIX)
#define glXGetSelectedEventSGIX GLXEW_GET_FUN(__glewXGetSelectedEventSGIX)
#define glXQueryGLXPbufferSGIX GLXEW_GET_FUN(__glewXQueryGLXPbufferSGIX)
#define glXSelectEventSGIX GLXEW_GET_FUN(__glewXSelectEventSGIX)

#define GLXEW_SGIX_pbuffer GLXEW_GET_VAR(__GLXEW_SGIX_pbuffer)

#endif /* GLX_SGIX_pbuffer */

/* ------------------------- GLX_SGIX_swap_barrier ------------------------- */

#ifndef GLX_SGIX_swap_barrier
#define GLX_SGIX_swap_barrier 1

typedef void ( * PFNGLXBINDSWAPBARRIERSGIXPROC) (Display *dpy, GLXDrawable drawable, int barrier);
typedef Bool ( * PFNGLXQUERYMAXSWAPBARRIERSSGIXPROC) (Display *dpy, int screen, int *max);

#define glXBindSwapBarrierSGIX GLXEW_GET_FUN(__glewXBindSwapBarrierSGIX)
#define glXQueryMaxSwapBarriersSGIX GLXEW_GET_FUN(__glewXQueryMaxSwapBarriersSGIX)

#define GLXEW_SGIX_swap_barrier GLXEW_GET_VAR(__GLXEW_SGIX_swap_barrier)

#endif /* GLX_SGIX_swap_barrier */

/* -------------------------- GLX_SGIX_swap_group -------------------------- */

#ifndef GLX_SGIX_swap_group
#define GLX_SGIX_swap_group 1

typedef void ( * PFNGLXJOINSWAPGROUPSGIXPROC) (Display *dpy, GLXDrawable drawable, GLXDrawable member);

#define glXJoinSwapGroupSGIX GLXEW_GET_FUN(__glewXJoinSwapGroupSGIX)

#define GLXEW_SGIX_swap_group GLXEW_GET_VAR(__GLXEW_SGIX_swap_group)

#endif /* GLX_SGIX_swap_group */

/* ------------------------- GLX_SGIX_video_resize ------------------------- */

#ifndef GLX_SGIX_video_resize
#define GLX_SGIX_video_resize 1

#define GLX_SYNC_FRAME_SGIX 0x00000000
#define GLX_SYNC_SWAP_SGIX 0x00000001

typedef int ( * PFNGLXBINDCHANNELTOWINDOWSGIXPROC) (Display* display, int screen, int channel, Window window);
typedef int ( * PFNGLXCHANNELRECTSGIXPROC) (Display* display, int screen, int channel, int x, int y, int w, int h);
typedef int ( * PFNGLXCHANNELRECTSYNCSGIXPROC) (Display* display, int screen, int channel, GLenum synctype);
typedef int ( * PFNGLXQUERYCHANNELDELTASSGIXPROC) (Display* display, int screen, int channel, int *x, int *y, int *w, int *h);
typedef int ( * PFNGLXQUERYCHANNELRECTSGIXPROC) (Display* display, int screen, int channel, int *dx, int *dy, int *dw, int *dh);

#define glXBindChannelToWindowSGIX GLXEW_GET_FUN(__glewXBindChannelToWindowSGIX)
#define glXChannelRectSGIX GLXEW_GET_FUN(__glewXChannelRectSGIX)
#define glXChannelRectSyncSGIX GLXEW_GET_FUN(__glewXChannelRectSyncSGIX)
#define glXQueryChannelDeltasSGIX GLXEW_GET_FUN(__glewXQueryChannelDeltasSGIX)
#define glXQueryChannelRectSGIX GLXEW_GET_FUN(__glewXQueryChannelRectSGIX)

#define GLXEW_SGIX_video_resize GLXEW_GET_VAR(__GLXEW_SGIX_video_resize)

#endif /* GLX_SGIX_video_resize */

/* ---------------------- GLX_SGIX_visual_select_group --------------------- */

#ifndef GLX_SGIX_visual_select_group
#define GLX_SGIX_visual_select_group 1

#define GLX_VISUAL_SELECT_GROUP_SGIX 0x8028

#define GLXEW_SGIX_visual_select_group GLXEW_GET_VAR(__GLXEW_SGIX_visual_select_group)

#endif /* GLX_SGIX_visual_select_group */

/* ---------------------------- GLX_SGI_cushion ---------------------------- */

#ifndef GLX_SGI_cushion
#define GLX_SGI_cushion 1

typedef void ( * PFNGLXCUSHIONSGIPROC) (Display* dpy, Window window, float cushion);

#define glXCushionSGI GLXEW_GET_FUN(__glewXCushionSGI)

#define GLXEW_SGI_cushion GLXEW_GET_VAR(__GLXEW_SGI_cushion)

#endif /* GLX_SGI_cushion */

/* ----------------------- GLX_SGI_make_current_read ----------------------- */

#ifndef GLX_SGI_make_current_read
#define GLX_SGI_make_current_read 1

typedef GLXDrawable ( * PFNGLXGETCURRENTREADDRAWABLESGIPROC) (void);
typedef Bool ( * PFNGLXMAKECURRENTREADSGIPROC) (Display* dpy, GLXDrawable draw, GLXDrawable read, GLXContext ctx);

#define glXGetCurrentReadDrawableSGI GLXEW_GET_FUN(__glewXGetCurrentReadDrawableSGI)
#define glXMakeCurrentReadSGI GLXEW_GET_FUN(__glewXMakeCurrentReadSGI)

#define GLXEW_SGI_make_current_read GLXEW_GET_VAR(__GLXEW_SGI_make_current_read)

#endif /* GLX_SGI_make_current_read */

/* -------------------------- GLX_SGI_swap_control ------------------------- */

#ifndef GLX_SGI_swap_control
#define GLX_SGI_swap_control 1

typedef int ( * PFNGLXSWAPINTERVALSGIPROC) (int interval);

#define glXSwapIntervalSGI GLXEW_GET_FUN(__glewXSwapIntervalSGI)

#define GLXEW_SGI_swap_control GLXEW_GET_VAR(__GLXEW_SGI_swap_control)

#endif /* GLX_SGI_swap_control */

/* --------------------------- GLX_SGI_video_sync -------------------------- */

#ifndef GLX_SGI_video_sync
#define GLX_SGI_video_sync 1

typedef int ( * PFNGLXGETVIDEOSYNCSGIPROC) (unsigned int* count);
typedef int ( * PFNGLXWAITVIDEOSYNCSGIPROC) (int divisor, int remainder, unsigned int* count);

#define glXGetVideoSyncSGI GLXEW_GET_FUN(__glewXGetVideoSyncSGI)
#define glXWaitVideoSyncSGI GLXEW_GET_FUN(__glewXWaitVideoSyncSGI)

#define GLXEW_SGI_video_sync GLXEW_GET_VAR(__GLXEW_SGI_video_sync)

#endif /* GLX_SGI_video_sync */

/* --------------------- GLX_SUN_get_transparent_index --------------------- */

#ifndef GLX_SUN_get_transparent_index
#define GLX_SUN_get_transparent_index 1

typedef Status ( * PFNGLXGETTRANSPARENTINDEXSUNPROC) (Display* dpy, Window overlay, Window underlay, unsigned long *pTransparentIndex);

#define glXGetTransparentIndexSUN GLXEW_GET_FUN(__glewXGetTransparentIndexSUN)

#define GLXEW_SUN_get_transparent_index GLXEW_GET_VAR(__GLXEW_SUN_get_transparent_index)

#endif /* GLX_SUN_get_transparent_index */

/* -------------------------- GLX_SUN_video_resize ------------------------- */

#ifndef GLX_SUN_video_resize
#define GLX_SUN_video_resize 1

#define GLX_VIDEO_RESIZE_SUN 0x8171
#define GL_VIDEO_RESIZE_COMPENSATION_SUN 0x85CD

typedef int ( * PFNGLXGETVIDEORESIZESUNPROC) (Display* display, GLXDrawable window, float* factor);
typedef int ( * PFNGLXVIDEORESIZESUNPROC) (Display* display, GLXDrawable window, float factor);

#define glXGetVideoResizeSUN GLXEW_GET_FUN(__glewXGetVideoResizeSUN)
#define glXVideoResizeSUN GLXEW_GET_FUN(__glewXVideoResizeSUN)

#define GLXEW_SUN_video_resize GLXEW_GET_VAR(__GLXEW_SUN_video_resize)

#endif /* GLX_SUN_video_resize */

/* ------------------------------------------------------------------------- */

#ifdef GLEW_MX
#define GLXEW_EXPORT
#else
#define GLXEW_EXPORT extern
#endif /* GLEW_MX */

extern PFNGLXGETCURRENTDISPLAYPROC __glewXGetCurrentDisplay;

extern PFNGLXCHOOSEFBCONFIGPROC __glewXChooseFBConfig;
extern PFNGLXCREATENEWCONTEXTPROC __glewXCreateNewContext;
extern PFNGLXCREATEPBUFFERPROC __glewXCreatePbuffer;
extern PFNGLXCREATEPIXMAPPROC __glewXCreatePixmap;
extern PFNGLXCREATEWINDOWPROC __glewXCreateWindow;
extern PFNGLXDESTROYPBUFFERPROC __glewXDestroyPbuffer;
extern PFNGLXDESTROYPIXMAPPROC __glewXDestroyPixmap;
extern PFNGLXDESTROYWINDOWPROC __glewXDestroyWindow;
extern PFNGLXGETCURRENTREADDRAWABLEPROC __glewXGetCurrentReadDrawable;
extern PFNGLXGETFBCONFIGATTRIBPROC __glewXGetFBConfigAttrib;
extern PFNGLXGETFBCONFIGSPROC __glewXGetFBConfigs;
extern PFNGLXGETSELECTEDEVENTPROC __glewXGetSelectedEvent;
extern PFNGLXGETVISUALFROMFBCONFIGPROC __glewXGetVisualFromFBConfig;
extern PFNGLXMAKECONTEXTCURRENTPROC __glewXMakeContextCurrent;
extern PFNGLXQUERYCONTEXTPROC __glewXQueryContext;
extern PFNGLXQUERYDRAWABLEPROC __glewXQueryDrawable;
extern PFNGLXSELECTEVENTPROC __glewXSelectEvent;

extern PFNGLXCREATECONTEXTATTRIBSARBPROC __glewXCreateContextAttribsARB;

extern PFNGLXBINDTEXIMAGEATIPROC __glewXBindTexImageATI;
extern PFNGLXDRAWABLEATTRIBATIPROC __glewXDrawableAttribATI;
extern PFNGLXRELEASETEXIMAGEATIPROC __glewXReleaseTexImageATI;

extern PFNGLXFREECONTEXTEXTPROC __glewXFreeContextEXT;
extern PFNGLXGETCONTEXTIDEXTPROC __glewXGetContextIDEXT;
extern PFNGLXIMPORTCONTEXTEXTPROC __glewXImportContextEXT;
extern PFNGLXQUERYCONTEXTINFOEXTPROC __glewXQueryContextInfoEXT;

extern PFNGLXSWAPINTERVALEXTPROC __glewXSwapIntervalEXT;

extern PFNGLXBINDTEXIMAGEEXTPROC __glewXBindTexImageEXT;
extern PFNGLXRELEASETEXIMAGEEXTPROC __glewXReleaseTexImageEXT;

extern PFNGLXGETAGPOFFSETMESAPROC __glewXGetAGPOffsetMESA;

extern PFNGLXCOPYSUBBUFFERMESAPROC __glewXCopySubBufferMESA;

extern PFNGLXCREATEGLXPIXMAPMESAPROC __glewXCreateGLXPixmapMESA;

extern PFNGLXRELEASEBUFFERSMESAPROC __glewXReleaseBuffersMESA;

extern PFNGLXSET3DFXMODEMESAPROC __glewXSet3DfxModeMESA;

extern PFNGLXGETSWAPINTERVALMESAPROC __glewXGetSwapIntervalMESA;
extern PFNGLXSWAPINTERVALMESAPROC __glewXSwapIntervalMESA;

extern PFNGLXCOPYIMAGESUBDATANVPROC __glewXCopyImageSubDataNV;

extern PFNGLXBINDVIDEODEVICENVPROC __glewXBindVideoDeviceNV;
extern PFNGLXENUMERATEVIDEODEVICESNVPROC __glewXEnumerateVideoDevicesNV;

extern PFNGLXBINDSWAPBARRIERNVPROC __glewXBindSwapBarrierNV;
extern PFNGLXJOINSWAPGROUPNVPROC __glewXJoinSwapGroupNV;
extern PFNGLXQUERYFRAMECOUNTNVPROC __glewXQueryFrameCountNV;
extern PFNGLXQUERYMAXSWAPGROUPSNVPROC __glewXQueryMaxSwapGroupsNV;
extern PFNGLXQUERYSWAPGROUPNVPROC __glewXQuerySwapGroupNV;
extern PFNGLXRESETFRAMECOUNTNVPROC __glewXResetFrameCountNV;

extern PFNGLXALLOCATEMEMORYNVPROC __glewXAllocateMemoryNV;
extern PFNGLXFREEMEMORYNVPROC __glewXFreeMemoryNV;

extern PFNGLXBINDVIDEOCAPTUREDEVICENVPROC __glewXBindVideoCaptureDeviceNV;
extern PFNGLXENUMERATEVIDEOCAPTUREDEVICESNVPROC __glewXEnumerateVideoCaptureDevicesNV;
extern PFNGLXLOCKVIDEOCAPTUREDEVICENVPROC __glewXLockVideoCaptureDeviceNV;
extern PFNGLXQUERYVIDEOCAPTUREDEVICENVPROC __glewXQueryVideoCaptureDeviceNV;
extern PFNGLXRELEASEVIDEOCAPTUREDEVICENVPROC __glewXReleaseVideoCaptureDeviceNV;

extern PFNGLXBINDVIDEOIMAGENVPROC __glewXBindVideoImageNV;
extern PFNGLXGETVIDEODEVICENVPROC __glewXGetVideoDeviceNV;
extern PFNGLXGETVIDEOINFONVPROC __glewXGetVideoInfoNV;
extern PFNGLXRELEASEVIDEODEVICENVPROC __glewXReleaseVideoDeviceNV;
extern PFNGLXRELEASEVIDEOIMAGENVPROC __glewXReleaseVideoImageNV;
extern PFNGLXSENDPBUFFERTOVIDEONVPROC __glewXSendPbufferToVideoNV;

extern PFNGLXGETMSCRATEOMLPROC __glewXGetMscRateOML;
extern PFNGLXGETSYNCVALUESOMLPROC __glewXGetSyncValuesOML;
extern PFNGLXSWAPBUFFERSMSCOMLPROC __glewXSwapBuffersMscOML;
extern PFNGLXWAITFORMSCOMLPROC __glewXWaitForMscOML;
extern PFNGLXWAITFORSBCOMLPROC __glewXWaitForSbcOML;

extern PFNGLXCHOOSEFBCONFIGSGIXPROC __glewXChooseFBConfigSGIX;
extern PFNGLXCREATECONTEXTWITHCONFIGSGIXPROC __glewXCreateContextWithConfigSGIX;
extern PFNGLXCREATEGLXPIXMAPWITHCONFIGSGIXPROC __glewXCreateGLXPixmapWithConfigSGIX;
extern PFNGLXGETFBCONFIGATTRIBSGIXPROC __glewXGetFBConfigAttribSGIX;
extern PFNGLXGETFBCONFIGFROMVISUALSGIXPROC __glewXGetFBConfigFromVisualSGIX;
extern PFNGLXGETVISUALFROMFBCONFIGSGIXPROC __glewXGetVisualFromFBConfigSGIX;

extern PFNGLXBINDHYPERPIPESGIXPROC __glewXBindHyperpipeSGIX;
extern PFNGLXDESTROYHYPERPIPECONFIGSGIXPROC __glewXDestroyHyperpipeConfigSGIX;
extern PFNGLXHYPERPIPEATTRIBSGIXPROC __glewXHyperpipeAttribSGIX;
extern PFNGLXHYPERPIPECONFIGSGIXPROC __glewXHyperpipeConfigSGIX;
extern PFNGLXQUERYHYPERPIPEATTRIBSGIXPROC __glewXQueryHyperpipeAttribSGIX;
extern PFNGLXQUERYHYPERPIPEBESTATTRIBSGIXPROC __glewXQueryHyperpipeBestAttribSGIX;
extern PFNGLXQUERYHYPERPIPECONFIGSGIXPROC __glewXQueryHyperpipeConfigSGIX;
extern PFNGLXQUERYHYPERPIPENETWORKSGIXPROC __glewXQueryHyperpipeNetworkSGIX;

extern PFNGLXCREATEGLXPBUFFERSGIXPROC __glewXCreateGLXPbufferSGIX;
extern PFNGLXDESTROYGLXPBUFFERSGIXPROC __glewXDestroyGLXPbufferSGIX;
extern PFNGLXGETSELECTEDEVENTSGIXPROC __glewXGetSelectedEventSGIX;
extern PFNGLXQUERYGLXPBUFFERSGIXPROC __glewXQueryGLXPbufferSGIX;
extern PFNGLXSELECTEVENTSGIXPROC __glewXSelectEventSGIX;

extern PFNGLXBINDSWAPBARRIERSGIXPROC __glewXBindSwapBarrierSGIX;
extern PFNGLXQUERYMAXSWAPBARRIERSSGIXPROC __glewXQueryMaxSwapBarriersSGIX;

extern PFNGLXJOINSWAPGROUPSGIXPROC __glewXJoinSwapGroupSGIX;

extern PFNGLXBINDCHANNELTOWINDOWSGIXPROC __glewXBindChannelToWindowSGIX;
extern PFNGLXCHANNELRECTSGIXPROC __glewXChannelRectSGIX;
extern PFNGLXCHANNELRECTSYNCSGIXPROC __glewXChannelRectSyncSGIX;
extern PFNGLXQUERYCHANNELDELTASSGIXPROC __glewXQueryChannelDeltasSGIX;
extern PFNGLXQUERYCHANNELRECTSGIXPROC __glewXQueryChannelRectSGIX;

extern PFNGLXCUSHIONSGIPROC __glewXCushionSGI;

extern PFNGLXGETCURRENTREADDRAWABLESGIPROC __glewXGetCurrentReadDrawableSGI;
extern PFNGLXMAKECURRENTREADSGIPROC __glewXMakeCurrentReadSGI;

extern PFNGLXSWAPINTERVALSGIPROC __glewXSwapIntervalSGI;

extern PFNGLXGETVIDEOSYNCSGIPROC __glewXGetVideoSyncSGI;
extern PFNGLXWAITVIDEOSYNCSGIPROC __glewXWaitVideoSyncSGI;

extern PFNGLXGETTRANSPARENTINDEXSUNPROC __glewXGetTransparentIndexSUN;

extern PFNGLXGETVIDEORESIZESUNPROC __glewXGetVideoResizeSUN;
extern PFNGLXVIDEORESIZESUNPROC __glewXVideoResizeSUN;

#if defined(GLEW_MX)
struct GLXEWContextStruct
{
#endif /* GLEW_MX */

GLXEW_EXPORT GLboolean __GLXEW_VERSION_1_0;
GLXEW_EXPORT GLboolean __GLXEW_VERSION_1_1;
GLXEW_EXPORT GLboolean __GLXEW_VERSION_1_2;
GLXEW_EXPORT GLboolean __GLXEW_VERSION_1_3;
GLXEW_EXPORT GLboolean __GLXEW_VERSION_1_4;
GLXEW_EXPORT GLboolean __GLXEW_3DFX_multisample;
GLXEW_EXPORT GLboolean __GLXEW_AMD_gpu_association;
GLXEW_EXPORT GLboolean __GLXEW_ARB_create_context;
GLXEW_EXPORT GLboolean __GLXEW_ARB_create_context_profile;
GLXEW_EXPORT GLboolean __GLXEW_ARB_create_context_robustness;
GLXEW_EXPORT GLboolean __GLXEW_ARB_fbconfig_float;
GLXEW_EXPORT GLboolean __GLXEW_ARB_framebuffer_sRGB;
GLXEW_EXPORT GLboolean __GLXEW_ARB_get_proc_address;
GLXEW_EXPORT GLboolean __GLXEW_ARB_multisample;
GLXEW_EXPORT GLboolean __GLXEW_ARB_vertex_buffer_object;
GLXEW_EXPORT GLboolean __GLXEW_ATI_pixel_format_float;
GLXEW_EXPORT GLboolean __GLXEW_ATI_render_texture;
GLXEW_EXPORT GLboolean __GLXEW_EXT_create_context_es2_profile;
GLXEW_EXPORT GLboolean __GLXEW_EXT_fbconfig_packed_float;
GLXEW_EXPORT GLboolean __GLXEW_EXT_framebuffer_sRGB;
GLXEW_EXPORT GLboolean __GLXEW_EXT_import_context;
GLXEW_EXPORT GLboolean __GLXEW_EXT_scene_marker;
GLXEW_EXPORT GLboolean __GLXEW_EXT_swap_control;
GLXEW_EXPORT GLboolean __GLXEW_EXT_texture_from_pixmap;
GLXEW_EXPORT GLboolean __GLXEW_EXT_visual_info;
GLXEW_EXPORT GLboolean __GLXEW_EXT_visual_rating;
GLXEW_EXPORT GLboolean __GLXEW_INTEL_swap_event;
GLXEW_EXPORT GLboolean __GLXEW_MESA_agp_offset;
GLXEW_EXPORT GLboolean __GLXEW_MESA_copy_sub_buffer;
GLXEW_EXPORT GLboolean __GLXEW_MESA_pixmap_colormap;
GLXEW_EXPORT GLboolean __GLXEW_MESA_release_buffers;
GLXEW_EXPORT GLboolean __GLXEW_MESA_set_3dfx_mode;
GLXEW_EXPORT GLboolean __GLXEW_MESA_swap_control;
GLXEW_EXPORT GLboolean __GLXEW_NV_copy_image;
GLXEW_EXPORT GLboolean __GLXEW_NV_float_buffer;
GLXEW_EXPORT GLboolean __GLXEW_NV_multisample_coverage;
GLXEW_EXPORT GLboolean __GLXEW_NV_present_video;
GLXEW_EXPORT GLboolean __GLXEW_NV_swap_group;
GLXEW_EXPORT GLboolean __GLXEW_NV_vertex_array_range;
GLXEW_EXPORT GLboolean __GLXEW_NV_video_capture;
GLXEW_EXPORT GLboolean __GLXEW_NV_video_output;
GLXEW_EXPORT GLboolean __GLXEW_OML_swap_method;
GLXEW_EXPORT GLboolean __GLXEW_OML_sync_control;
GLXEW_EXPORT GLboolean __GLXEW_SGIS_blended_overlay;
GLXEW_EXPORT GLboolean __GLXEW_SGIS_color_range;
GLXEW_EXPORT GLboolean __GLXEW_SGIS_multisample;
GLXEW_EXPORT GLboolean __GLXEW_SGIS_shared_multisample;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_fbconfig;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_hyperpipe;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_pbuffer;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_swap_barrier;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_swap_group;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_video_resize;
GLXEW_EXPORT GLboolean __GLXEW_SGIX_visual_select_group;
GLXEW_EXPORT GLboolean __GLXEW_SGI_cushion;
GLXEW_EXPORT GLboolean __GLXEW_SGI_make_current_read;
GLXEW_EXPORT GLboolean __GLXEW_SGI_swap_control;
GLXEW_EXPORT GLboolean __GLXEW_SGI_video_sync;
GLXEW_EXPORT GLboolean __GLXEW_SUN_get_transparent_index;
GLXEW_EXPORT GLboolean __GLXEW_SUN_video_resize;

#ifdef GLEW_MX
}; /* GLXEWContextStruct */
#endif /* GLEW_MX */

/* ------------------------------------------------------------------------ */

#ifdef GLEW_MX

typedef struct GLXEWContextStruct GLXEWContext;
extern GLenum glxewContextInit (GLXEWContext* ctx);
extern GLboolean glxewContextIsSupported (const GLXEWContext* ctx, const char* name);

#define glxewInit() glxewContextInit(glxewGetContext())
#define glxewIsSupported(x) glxewContextIsSupported(glxewGetContext(), x)

#define GLXEW_GET_VAR(x) (*(const GLboolean*)&(glxewGetContext()->x))
#define GLXEW_GET_FUN(x) x

#else /* GLEW_MX */

#define GLXEW_GET_VAR(x) (*(const GLboolean*)&x)
#define GLXEW_GET_FUN(x) x

extern GLboolean glxewIsSupported (const char* name);

#endif /* GLEW_MX */

extern GLboolean glxewGetExtension (const char* name);

#ifdef __cplusplus
}
#endif

#endif /* __glxew_h__ */
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#ifndef __glxext_h_
#define __glxext_h_

#ifdef __cplusplus
extern "C" {
#endif

/*
** License Applicability. Except to the extent portions of this file are
** made subject to an alternative license as permitted in the SGI Free
** Software License B, Version 1.1 (the "License"), the contents of this
** file are subject only to the provisions of the License. You may not use
** this file except in compliance with the License. You may obtain a copy
** of the License at Silicon Graphics, Inc., attn: Legal Services, 1600
** Amphitheatre Parkway, Mountain View, CA 94043-1351, or at:
** 
** http://oss.sgi.com/projects/FreeB
** 
** Note that, as provided in the License, the Software is distributed on an
** "AS IS" basis, with ALL EXPRESS AND IMPLIED WARRANTIES AND CONDITIONS
** DISCLAIMED, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES AND
** CONDITIONS OF MERCHANTABILITY, SATISFACTORY QUALITY, FITNESS FOR A
** PARTICULAR PURPOSE, AND NON-INFRINGEMENT.
** 
** Original Code. The Original Code is: OpenGL Sample Implementation,
** Version 1.2.1, released January 26, 2000, developed by Silicon Graphics,
** Inc. The Original Code is Copyright (c) 1991-2000 Silicon Graphics, Inc.
** Copyright in any portions created by third parties is as indicated
** elsewhere herein. All Rights Reserved.
** 
** Additional Notice Provisions: This software was created using the
** OpenGL(R) version 1.2.1 Sample Implementation published by SGI, but has
** not been independently verified as being compliant with the OpenGL(R)
** version 1.2.1 Specification.
*/

#if defined(_WIN32) && !defined(APIENTRY) && !defined(__CYGWIN__)
#define WIN32_LEAN_AND_MEAN 1
#include <windows.h>
#else
#include <GL/glx.h>
#endif

#ifndef APIENTRY
#define APIENTRY
#endif


/*************************************************************/

/* Header file version number, required by OpenGL ABI for Linux */
#define GLX_GLXEXT_VERSION 2

#ifndef GLX_VERSION_1_3
#define GLX_WINDOW_BIT                     0x00000001
#define GLX_PIXMAP_BIT                     0x00000002
#define GLX_PBUFFER_BIT                    0x00000004
#define GLX_RGBA_BIT                       0x00000001
#define GLX_COLOR_INDEX_BIT                0x00000002
#define GLX_PBUFFER_CLOBBER_MASK           0x08000000
#define GLX_FRONT_LEFT_BUFFER_BIT          0x00000001
#define GLX_FRONT_RIGHT_BUFFER_BIT         0x00000002
#define GLX_BACK_LEFT_BUFFER_BIT           0x00000004
#define GLX_BACK_RIGHT_BUFFER_BIT          0x00000008
#define GLX_AUX_BUFFERS_BIT                0x00000010
#define GLX_DEPTH_BUFFER_BIT               0x00000020
#define GLX_STENCIL_BUFFER_BIT             0x00000040
#define GLX_ACCUM_BUFFER_BIT               0x00000080
#define GLX_CONFIG_CAVEAT                  0x20
#define GLX_X_VISUAL_TYPE                  0x22
#define GLX_TRANSPARENT_TYPE               0x23
#define GLX_TRANSPARENT_INDEX_VALUE        0x24
#define GLX_TRANSPARENT_RED_VALUE          0x25
#define GLX_TRANSPARENT_GREEN_VALUE        0x26
#define GLX_TRANSPARENT_BLUE_VALUE         0x27
#define GLX_TRANSPARENT_ALPHA_VALUE        0x28
#define GLX_DONT_CARE                      0xFFFFFFFF
#define GLX_NONE                           0x8000
#define GLX_SLOW_CONFIG                    0x8001
#define GLX_TRUE_COLOR                     0x8002
#define GLX_DIRECT_COLOR                   0x8003
#define GLX_PSEUDO_COLOR                   0x8004
#define GLX_STATIC_COLOR                   0x8005
#define GLX_GRAY_SCALE                     0x8006
#define GLX_STATIC_GRAY                    0x8007
#define GLX_TRANSPARENT_RGB                0x8008
#define GLX_TRANSPARENT_INDEX              0x8009
#define GLX_VISUAL_ID                      0x800B
#define GLX_SCREEN                         0x800C
#define GLX_NON_CONFORMANT_CONFIG          0x800D
#define GLX_DRAWABLE_TYPE                  0x8010
#define GLX_RENDER_TYPE                    0x8011
#define GLX_X_RENDERABLE                   0x8012
#define GLX_FBCONFIG_ID                    0x8013
#define GLX_RGBA_TYPE                      0x8014
#define GLX_COLOR_INDEX_TYPE               0x8015
#define GLX_MAX_PBUFFER_WIDTH              0x8016
#define GLX_MAX_PBUFFER_HEIGHT             0x8017
#define GLX_MAX_PBUFFER_PIXELS             0x8018
#define GLX_PRESERVED_CONTENTS             0x801B
#define GLX_LARGEST_PBUFFER                0x801C
#define GLX_WIDTH                          0x801D
#define GLX_HEIGHT                         0x801E
#define GLX_EVENT_MASK                     0x801F
#define GLX_DAMAGED                        0x8020
#define GLX_SAVED                          0x8021
#define GLX_WINDOW                         0x8022
#define GLX_PBUFFER                        0x8023
#define GLX_PBUFFER_HEIGHT                 0x8040
#define GLX_PBUFFER_WIDTH                  0x8041
#endif

#ifndef GLX_EXT_visual_info
#define GLX_X_VISUAL_TYPE_EXT              0x22
#define GLX_TRANSPARENT_TYPE_EXT           0x23
#define GLX_TRANSPARENT_INDEX_VALUE_EXT    0x24
#define GLX_TRANSPARENT_RED_VALUE_EXT      0x25
#define GLX_TRANSPARENT_GREEN_VALUE_EXT    0x26
#define GLX_TRANSPARENT_BLUE_VALUE_EXT     0x27
#define GLX_TRANSPARENT_ALPHA_VALUE_EXT    0x28
#define GLX_NONE_EXT                       0x8000
#define GLX_TRUE_COLOR_EXT                 0x8002
#define GLX_DIRECT_COLOR_EXT               0x8003
#define GLX_PSEUDO_COLOR_EXT               0x8004
#define GLX_STATIC_COLOR_EXT               0x8005
#define GLX_GRAY_SCALE_EXT                 0x8006
#define GLX_STATIC_GRAY_EXT                0x8007
#define GLX_TRANSPARENT_RGB_EXT            0x8008
#define GLX_TRANSPARENT_INDEX_EXT          0x8009
#endif

#ifndef GLX_SGI_swap_control
#endif

#ifndef GLX_SGI_video_sync
#endif

#ifndef GLX_SGI_make_current_read
#endif

#ifndef GLX_SGIX_video_source
#endif

#ifndef GLX_EXT_visual_rating
#define GLX_VISUAL_CAVEAT_EXT              0x20
#define GLX_SLOW_VISUAL_EXT                0x8001
#define GLX_NON_CONFORMANT_VISUAL_EXT      0x800D
/* reuse GLX_NONE_EXT */
#endif

#ifndef GLX_EXT_import_context
#define GLX_SHARE_CONTEXT_EXT              0x800A
#define GLX_VISUAL_ID_EXT                  0x800B
#define GLX_SCREEN_EXT                     0x800C
#endif

#ifndef GLX_SGIX_fbconfig
#define GLX_WINDOW_BIT_SGIX                0x00000001
#define GLX_PIXMAP_BIT_SGIX                0x00000002
#define GLX_RGBA_BIT_SGIX                  0x00000001
#define GLX_COLOR_INDEX_BIT_SGIX           0x00000002
#define GLX_DRAWABLE_TYPE_SGIX             0x8010
#define GLX_RENDER_TYPE_SGIX               0x8011
#define GLX_X_RENDERABLE_SGIX              0x8012
#define GLX_FBCONFIG_ID_SGIX               0x8013
#define GLX_RGBA_TYPE_SGIX                 0x8014
#define GLX_COLOR_INDEX_TYPE_SGIX          0x8015
/* reuse GLX_SCREEN_EXT */
#endif

#ifndef GLX_SGIX_pbuffer
#define GLX_PBUFFER_BIT_SGIX               0x00000004
#define GLX_BUFFER_CLOBBER_MASK_SGIX       0x08000000
#define GLX_FRONT_LEFT_BUFFER_BIT_SGIX     0x00000001
#define GLX_FRONT_RIGHT_BUFFER_BIT_SGIX    0x00000002
#define GLX_BACK_LEFT_BUFFER_BIT_SGIX      0x00000004
#define GLX_BACK_RIGHT_BUFFER_BIT_SGIX     0x00000008
#define GLX_AUX_BUFFERS_BIT_SGIX           0x00000010
#define GLX_DEPTH_BUFFER_BIT_SGIX          0x00000020
#define GLX_STENCIL_BUFFER_BIT_SGIX        0x00000040
#define GLX_ACCUM_BUFFER_BIT_SGIX          0x00000080
#define GLX_SAMPLE_BUFFERS_BIT_SGIX        0x00000100
#define GLX_MAX_PBUFFER_WIDTH_SGIX         0x8016
#define GLX_MAX_PBUFFER_HEIGHT_SGIX        0x8017
#define GLX_MAX_PBUFFER_PIXELS_SGIX        0x8018
#define GLX_OPTIMAL_PBUFFER_WIDTH_SGIX     0x8019
#define GLX_OPTIMAL_PBUFFER_HEIGHT_SGIX    0x801A
#define GLX_PRESERVED_CONTENTS_SGIX        0x801B
#define GLX_LARGEST_PBUFFER_SGIX           0x801C
#define GLX_WIDTH_SGIX                     0x801D
#define GLX_HEIGHT_SGIX                    0x801E
#define GLX_EVENT_MASK_SGIX                0x801F
#define GLX_DAMAGED_SGIX                   0x8020
#define GLX_SAVED_SGIX                     0x8021
#define GLX_WINDOW_SGIX                    0x8022
#define GLX_PBUFFER_SGIX                   0x8023
#endif

#ifndef GLX_SGI_cushion
#endif

#ifndef GLX_SGIX_video_resize
#define GLX_SYNC_FRAME_SGIX                0x00000000
#define GLX_SYNC_SWAP_SGIX                 0x00000001
#endif

#ifndef GLX_SGIX_dmbuffer
#define GLX_DIGITAL_MEDIA_PBUFFER_SGIX     0x8024
#endif

#ifndef GLX_SGIX_swap_group
#endif

#ifndef GLX_SGIX_swap_barrier
#endif

#ifndef GLX_SGIS_blended_overlay
#define GLX_BLENDED_RGBA_SGIS              0x8025
#endif

#ifndef GLX_SGIS_shared_multisample
#define GLX_MULTISAMPLE_SUB_RECT_WIDTH_SGIS 0x8026
#define GLX_MULTISAMPLE_SUB_RECT_HEIGHT_SGIS 0x8027
#endif

#ifndef GLX_SUN_get_transparent_index
#endif

#ifndef GLX_3DFX_multisample
#define GLX_SAMPLE_BUFFERS_3DFX            0x8050
#define GLX_SAMPLES_3DFX                   0x8051
#endif

#ifndef GLX_MESA_copy_sub_buffer
#endif

#ifndef GLX_MESA_pixmap_colormap
#endif

#ifndef GLX_MESA_release_buffers
#endif

#ifndef GLX_MESA_set_3dfx_mode
#define GLX_3DFX_WINDOW_MODE_MESA          0x1
#define GLX_3DFX_FULLSCREEN_MODE_MESA      0x2
#endif


/*************************************************************/

#ifndef GLX_ARB_get_proc_address
typedef void (*__GLXextFuncPtr)();
#endif

#ifndef GLX_SGIX_video_source
typedef XID GLXVideoSourceSGIX;
#endif

#ifndef GLX_SGIX_fbconfig
typedef XID GLXFBConfigIDSGIX;
typedef struct __GLXFBConfigRec *GLXFBConfigSGIX;
#endif

#ifndef GLX_SGIX_pbuffer
typedef XID GLXPbufferSGIX;
typedef struct {
    int type;
    unsigned long serial;	  /* # of last request processed by server */
    Bool send_event;		  /* true if this came for SendEvent request */
    Display *display;		  /* display the event was read from */
    GLXDrawable drawable;	  /* i.d. of Drawable */
    int event_type;		  /* GLX_DAMAGED_SGIX or GLX_SAVED_SGIX */
    int draw_type;		  /* GLX_WINDOW_SGIX or GLX_PBUFFER_SGIX */
    unsigned int mask;	  /* mask indicating which buffers are affected*/
    int x, y;
    int width, height;
    int count;		  /* if nonzero, at least this many more */
} GLXBufferClobberEventSGIX;
#endif

#ifdef GL_NV_vertex_array_range
#ifndef PFNGLXALLOCATEMEMORYNVPROC
#ifdef GLX_GLXEXT_PROTOTYPES
extern void *glXAllocateMemoryNV (GLsizei, GLfloat, GLfloat, GLfloat);
#endif
typedef void * ( * PFNGLXALLOCATEMEMORYNVPROC) (GLsizei, GLfloat, GLfloat, GLfloat);
#endif
#ifndef PFNGLXFREEMEMORYNVPROC
#ifdef GLX_GLXEXT_PROTOTYPES
extern void glXFreeMemoryNV (void *);
#endif
typedef void ( * PFNGLXFREEMEMORYNVPROC) (void *);
#endif
#endif

#ifndef GLX_VERSION_1_3
#define GLX_VERSION_1_3 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern GLXFBConfig * glXGetFBConfigs (Display *, int, int *);
extern GLXFBConfig * glXChooseFBConfig (Display *, int, const int *, int *);
extern int glXGetFBConfigAttrib (Display *, GLXFBConfig, int, int *);
extern XVisualInfo * glXGetVisualFromFBConfig (Display *, GLXFBConfig);
extern GLXWindow glXCreateWindow (Display *, GLXFBConfig, Window, const int *);
extern void glXDestroyWindow (Display *, GLXWindow);
extern GLXPixmap glXCreatePixmap (Display *, GLXFBConfig, Pixmap, const int *);
extern void glXDestroyPixmap (Display *, GLXPixmap);
extern GLXPbuffer glXCreatePbuffer (Display *, GLXFBConfig, const int *);
extern void glXDestroyPbuffer (Display *, GLXPbuffer);
extern void glXQueryDrawable (Display *, GLXDrawable, int, unsigned int *);
extern GLXContext glXCreateNewContext (Display *, GLXFBConfig, int, GLXContext, Bool);
extern Bool glXMakeContextCurrent (Display *, GLXDrawable, GLXDrawable, GLXContext);
extern GLXDrawable glXGetCurrentReadDrawable (void);
extern Display * glXGetCurrentDisplay (void);
extern int glXQueryContext (Display *, GLXContext, int, int *);
extern void glXSelectEvent (Display *, GLXDrawable, unsigned long);
extern void glXGetSelectedEvent (Display *, GLXDrawable, unsigned long *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef GLXFBConfig * ( * PFNGLXGETFBCONFIGSPROC) (Display *dpy, int screen, int *nelements);
typedef GLXFBConfig * ( * PFNGLXCHOOSEFBCONFIGPROC) (Display *dpy, int screen, const int *attrib_list, int *nelements);
typedef int ( * PFNGLXGETFBCONFIGATTRIBPROC) (Display *dpy, GLXFBConfig config, int attribute, int *value);
typedef XVisualInfo * ( * PFNGLXGETVISUALFROMFBCONFIGPROC) (Display *dpy, GLXFBConfig config);
typedef GLXWindow ( * PFNGLXCREATEWINDOWPROC) (Display *dpy, GLXFBConfig config, Window win, const int *attrib_list);
typedef void ( * PFNGLXDESTROYWINDOWPROC) (Display *dpy, GLXWindow win);
typedef GLXPixmap ( * PFNGLXCREATEPIXMAPPROC) (Display *dpy, GLXFBConfig config, Pixmap pixmap, const int *attrib_list);
typedef void ( * PFNGLXDESTROYPIXMAPPROC) (Display *dpy, GLXPixmap pixmap);
typedef GLXPbuffer ( * PFNGLXCREATEPBUFFERPROC) (Display *dpy, GLXFBConfig config, const int *attrib_list);
typedef void ( * PFNGLXDESTROYPBUFFERPROC) (Display *dpy, GLXPbuffer pbuf);
typedef void ( * PFNGLXQUERYDRAWABLEPROC) (Display *dpy, GLXDrawable draw, int attribute, unsigned int *value);
typedef GLXContext ( * PFNGLXCREATENEWCONTEXTPROC) (Display *dpy, GLXFBConfig config, int render_type, GLXContext share_list, Bool direct);
typedef Bool ( * PFNGLXMAKECONTEXTCURRENTPROC) (Display *dpy, GLXDrawable draw, GLXDrawable read, GLXContext ctx);
typedef GLXDrawable ( * PFNGLXGETCURRENTREADDRAWABLEPROC) (void);
typedef Display * ( * PFNGLXGETCURRENTDISPLAYPROC) (void);
typedef int ( * PFNGLXQUERYCONTEXTPROC) (Display *dpy, GLXContext ctx, int attribute, int *value);
typedef void ( * PFNGLXSELECTEVENTPROC) (Display *dpy, GLXDrawable draw, unsigned long event_mask);
typedef void ( * PFNGLXGETSELECTEDEVENTPROC) (Display *dpy, GLXDrawable draw, unsigned long *event_mask);
#endif

#ifndef GLX_ARB_get_proc_address
#define GLX_ARB_get_proc_address 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern __GLXextFuncPtr glXGetProcAddressARB (const GLubyte *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef __GLXextFuncPtr ( * PFNGLXGETPROCADDRESSARBPROC) (const GLubyte *procName);
#endif

#ifndef GLX_SGIS_multisample
#define GLX_SGIS_multisample 1
#endif

#ifndef GLX_EXT_visual_info
#define GLX_EXT_visual_info 1
#endif

#ifndef GLX_SGI_swap_control
#define GLX_SGI_swap_control 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern int glXSwapIntervalSGI (int);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef int ( * PFNGLXSWAPINTERVALSGIPROC) (int interval);
#endif

#ifndef GLX_SGI_video_sync
#define GLX_SGI_video_sync 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern int glXGetVideoSyncSGI (unsigned int *);
extern int glXWaitVideoSyncSGI (int, int, unsigned int *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef int ( * PFNGLXGETVIDEOSYNCSGIPROC) (unsigned int *count);
typedef int ( * PFNGLXWAITVIDEOSYNCSGIPROC) (int divisor, int remainder, unsigned int *count);
#endif

#ifndef GLX_SGI_make_current_read
#define GLX_SGI_make_current_read 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern Bool glXMakeCurrentReadSGI (Display *, GLXDrawable, GLXDrawable, GLXContext);
extern GLXDrawable glXGetCurrentReadDrawableSGI (void);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef Bool ( * PFNGLXMAKECURRENTREADSGIPROC) (Display *dpy, GLXDrawable draw, GLXDrawable read, GLXContext ctx);
typedef GLXDrawable ( * PFNGLXGETCURRENTREADDRAWABLESGIPROC) (void);
#endif

#ifdef _VL_H
#ifndef GLX_SGIX_video_source
#define GLX_SGIX_video_source 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern GLXVideoSourceSGIX glXCreateGLXVideoSourceSGIX (Display *, int, VLServer, VLPath, int, VLNode);
extern void glXDestroyGLXVideoSourceSGIX (Display *, GLXVideoSourceSGIX);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef GLXVideoSourceSGIX ( * PFNGLXCREATEGLXVIDEOSOURCESGIXPROC) (Display *display, int screen, VLServer server, VLPath path, int nodeClass, VLNode drainNode);
typedef void ( * PFNGLXDESTROYGLXVIDEOSOURCESGIXPROC) (Display *dpy, GLXVideoSourceSGIX glxvideosource);
#endif

#endif /* _VL_H */
#ifndef GLX_EXT_visual_rating
#define GLX_EXT_visual_rating 1
#endif

#ifndef GLX_EXT_import_context
#define GLX_EXT_import_context 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern Display * glXGetCurrentDisplayEXT (void);
extern int glXQueryContextInfoEXT (Display *, GLXContext, int, int *);
extern GLXContextID glXGetContextIDEXT (GLXContext);
extern GLXContext glXImportContextEXT (Display *, GLXContextID);
extern void glXFreeContextEXT (Display *, GLXContext);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef Display * ( * PFNGLXGETCURRENTDISPLAYEXTPROC) (void);
typedef int ( * PFNGLXQUERYCONTEXTINFOEXTPROC) (Display *dpy, GLXContext context, int attribute, int *value);
typedef GLXContextID ( * PFNGLXGETCONTEXTIDEXTPROC) (GLXContext context);
typedef GLXContext ( * PFNGLXIMPORTCONTEXTEXTPROC) (Display *dpy, GLXContextID contextID);
typedef void ( * PFNGLXFREECONTEXTEXTPROC) (Display *dpy, GLXContext context);
#endif

#ifndef GLX_SGIX_fbconfig
#define GLX_SGIX_fbconfig 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern int glXGetFBConfigAttribSGIX (Display *, GLXFBConfigSGIX, int, int *);
extern GLXFBConfigSGIX * glXChooseFBConfigSGIX (Display *, int, int *, int *);
extern GLXPixmap glXCreateGLXPixmapWithConfigSGIX (Display *, GLXFBConfigSGIX, Pixmap);
extern GLXContext glXCreateContextWithConfigSGIX (Display *, GLXFBConfigSGIX, int, GLXContext, Bool);
extern XVisualInfo * glXGetVisualFromFBConfigSGIX (Display *, GLXFBConfigSGIX);
extern GLXFBConfigSGIX glXGetFBConfigFromVisualSGIX (Display *, XVisualInfo *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef int ( * PFNGLXGETFBCONFIGATTRIBSGIXPROC) (Display *dpy, GLXFBConfigSGIX config, int attribute, int *value);
typedef GLXFBConfigSGIX * ( * PFNGLXCHOOSEFBCONFIGSGIXPROC) (Display *dpy, int screen, int *attrib_list, int *nelements);
typedef GLXPixmap ( * PFNGLXCREATEGLXPIXMAPWITHCONFIGSGIXPROC) (Display *dpy, GLXFBConfigSGIX config, Pixmap pixmap);
typedef GLXContext ( * PFNGLXCREATECONTEXTWITHCONFIGSGIXPROC) (Display *dpy, GLXFBConfigSGIX config, int render_type, GLXContext share_list, Bool direct);
typedef XVisualInfo * ( * PFNGLXGETVISUALFROMFBCONFIGSGIXPROC) (Display *dpy, GLXFBConfigSGIX config);
typedef GLXFBConfigSGIX ( * PFNGLXGETFBCONFIGFROMVISUALSGIXPROC) (Display *dpy, XVisualInfo *vis);
#endif

#ifndef GLX_SGIX_pbuffer
#define GLX_SGIX_pbuffer 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern GLXPbufferSGIX glXCreateGLXPbufferSGIX (Display *, GLXFBConfigSGIX, unsigned int, unsigned int, int *);
extern void glXDestroyGLXPbufferSGIX (Display *, GLXPbufferSGIX);
extern int glXQueryGLXPbufferSGIX (Display *, GLXPbufferSGIX, int, unsigned int *);
extern void glXSelectEventSGIX (Display *, GLXDrawable, unsigned long);
extern void glXGetSelectedEventSGIX (Display *, GLXDrawable, unsigned long *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef GLXPbufferSGIX ( * PFNGLXCREATEGLXPBUFFERSGIXPROC) (Display *dpy, GLXFBConfigSGIX config, unsigned int width, unsigned int height, int *attrib_list);
typedef void ( * PFNGLXDESTROYGLXPBUFFERSGIXPROC) (Display *dpy, GLXPbufferSGIX pbuf);
typedef int ( * PFNGLXQUERYGLXPBUFFERSGIXPROC) (Display *dpy, GLXPbufferSGIX pbuf, int attribute, unsigned int *value);
typedef void ( * PFNGLXSELECTEVENTSGIXPROC) (Display *dpy, GLXDrawable drawable, unsigned long mask);
typedef void ( * PFNGLXGETSELECTEDEVENTSGIXPROC) (Display *dpy, GLXDrawable drawable, unsigned long *mask);
#endif

#ifndef GLX_SGI_cushion
#define GLX_SGI_cushion 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern void glXCushionSGI (Display *, Window, float);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef void ( * PFNGLXCUSHIONSGIPROC) (Display *dpy, Window window, float cushion);
#endif

#ifndef GLX_SGIX_video_resize
#define GLX_SGIX_video_resize 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern int glXBindChannelToWindowSGIX (Display *, int, int, Window);
extern int glXChannelRectSGIX (Display *, int, int, int, int, int, int);
extern int glXQueryChannelRectSGIX (Display *, int, int, int *, int *, int *, int *);
extern int glXQueryChannelDeltasSGIX (Display *, int, int, int *, int *, int *, int *);
extern int glXChannelRectSyncSGIX (Display *, int, int, GLenum);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef int ( * PFNGLXBINDCHANNELTOWINDOWSGIXPROC) (Display *display, int screen, int channel, Window window);
typedef int ( * PFNGLXCHANNELRECTSGIXPROC) (Display *display, int screen, int channel, int x, int y, int w, int h);
typedef int ( * PFNGLXQUERYCHANNELRECTSGIXPROC) (Display *display, int screen, int channel, int *dx, int *dy, int *dw, int *dh);
typedef int ( * PFNGLXQUERYCHANNELDELTASSGIXPROC) (Display *display, int screen, int channel, int *x, int *y, int *w, int *h);
typedef int ( * PFNGLXCHANNELRECTSYNCSGIXPROC) (Display *display, int screen, int channel, GLenum synctype);
#endif

#ifdef _DM_BUFFER_H_
#ifndef GLX_SGIX_dmbuffer
#define GLX_SGIX_dmbuffer 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern Bool glXAssociateDMPbufferSGIX (Display *, GLXPbufferSGIX, DMparams *, DMbuffer);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef Bool ( * PFNGLXASSOCIATEDMPBUFFERSGIXPROC) (Display *dpy, GLXPbufferSGIX pbuffer, DMparams *params, DMbuffer dmbuffer);
#endif

#endif /* _DM_BUFFER_H_ */
#ifndef GLX_SGIX_swap_group
#define GLX_SGIX_swap_group 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern void glXJoinSwapGroupSGIX (Display *, GLXDrawable, GLXDrawable);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef void ( * PFNGLXJOINSWAPGROUPSGIXPROC) (Display *dpy, GLXDrawable drawable, GLXDrawable member);
#endif

#ifndef GLX_SGIX_swap_barrier
#define GLX_SGIX_swap_barrier 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern void glXBindSwapBarrierSGIX (Display *, GLXDrawable, int);
extern Bool glXQueryMaxSwapBarriersSGIX (Display *, int, int *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef void ( * PFNGLXBINDSWAPBARRIERSGIXPROC) (Display *dpy, GLXDrawable drawable, int barrier);
typedef Bool ( * PFNGLXQUERYMAXSWAPBARRIERSSGIXPROC) (Display *dpy, int screen, int *max);
#endif

#ifndef GLX_SUN_get_transparent_index
#define GLX_SUN_get_transparent_index 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern Status glXGetTransparentIndexSUN (Display *, Window, Window, long *);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef Status ( * PFNGLXGETTRANSPARENTINDEXSUNPROC) (Display *dpy, Window overlay, Window underlay, long *pTransparentIndex);
#endif

#ifndef GLX_MESA_copy_sub_buffer
#define GLX_MESA_copy_sub_buffer 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern void glXCopySubBufferMESA (Display *, GLXDrawable, int, int, int, int);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef void ( * PFNGLXCOPYSUBBUFFERMESAPROC) (Display *dpy, GLXDrawable drawable, int x, int y, int width, int height);
#endif

#ifndef GLX_MESA_pixmap_colormap
#define GLX_MESA_pixmap_colormap 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern GLXPixmap glXCreateGLXPixmapMESA (Display *, XVisualInfo *, Pixmap, Colormap);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef GLXPixmap ( * PFNGLXCREATEGLXPIXMAPMESAPROC) (Display *dpy, XVisualInfo *visual, Pixmap pixmap, Colormap cmap);
#endif

#ifndef GLX_MESA_release_buffers
#define GLX_MESA_release_buffers 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern Bool glXReleaseBuffersMESA (Display *, GLXDrawable);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef Bool ( * PFNGLXRELEASEBUFFERSMESAPROC) (Display *dpy, GLXDrawable drawable);
#endif

#ifndef GLX_MESA_set_3dfx_mode
#define GLX_MESA_set_3dfx_mode 1
#ifdef GLX_GLXEXT_PROTOTYPES
extern Bool glXSet3DfxModeMESA (int);
#endif /* GLX_GLXEXT_PROTOTYPES */
typedef Bool ( * PFNGLXSET3DFXMODEMESAPROC) (int mode);
#endif


#ifdef __cplusplus
}
#endif

#endif
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/*
** The OpenGL Extension Wrangler Library
** Copyright (C) 2002-2008, Milan Ikits <milan ikits[]ieee org>
** Copyright (C) 2002-2008, Marcelo E. Magallon <mmagallo[]debian org>
** Copyright (C) 2002, Lev Povalahev
** All rights reserved.
** 
** Redistribution and use in source and binary forms, with or without 
** modification, are permitted provided that the following conditions are met:
** 
** * Redistributions of source code must retain the above copyright notice, 
**   this list of conditions and the following disclaimer.
** * Redistributions in binary form must reproduce the above copyright notice, 
**   this list of conditions and the following disclaimer in the documentation 
**   and/or other materials provided with the distribution.
** * The name of the author may be used to endorse or promote products 
**   derived from this software without specific prior written permission.
**
** THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" 
** AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE 
** IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
** ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE 
** LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR 
** CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF 
** SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
** INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
** CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
** ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF
** THE POSSIBILITY OF SUCH DAMAGE.
*/

/*
** Copyright (c) 2007 The Khronos Group Inc.
** 
** Permission is hereby granted, free of charge, to any person obtaining a
** copy of this software and/or associated documentation files (the
** "Materials"), to deal in the Materials without restriction, including
** without limitation the rights to use, copy, modify, merge, publish,
** distribute, sublicense, and/or sell copies of the Materials, and to
** permit persons to whom the Materials are furnished to do so, subject to
** the following conditions:
** 
** The above copyright notice and this permission notice shall be included
** in all copies or substantial portions of the Materials.
** 
** THE MATERIALS ARE PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
** EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
** MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
** IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
** CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
** TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
** MATERIALS OR THE USE OR OTHER DEALINGS IN THE MATERIALS.
*/

#ifndef __wglew_h__
#define __wglew_h__
#define __WGLEW_H__

#ifdef __wglext_h_
#error wglext.h included before wglew.h
#endif

#define __wglext_h_

#if !defined(WINAPI)
#  ifndef WIN32_LEAN_AND_MEAN
#    define WIN32_LEAN_AND_MEAN 1
#  endif
#include <windows.h>
#  undef WIN32_LEAN_AND_MEAN
#endif

/*
 * GLEW_STATIC needs to be set when using the static version.
 * GLEW_BUILD is set when building the DLL version.
 */
#ifdef GLEW_STATIC
#  define GLEWAPI extern
#else
#  ifdef GLEW_BUILD
#    define GLEWAPI extern __declspec(dllexport)
#  else
#    define GLEWAPI extern __declspec(dllimport)
#  endif
#endif

#ifdef __cplusplus
extern "C" {
#endif

/* -------------------------- WGL_3DFX_multisample ------------------------- */

#ifndef WGL_3DFX_multisample
#define WGL_3DFX_multisample 1

#define WGL_SAMPLE_BUFFERS_3DFX 0x2060
#define WGL_SAMPLES_3DFX 0x2061

#define WGLEW_3DFX_multisample WGLEW_GET_VAR(__WGLEW_3DFX_multisample)

#endif /* WGL_3DFX_multisample */

/* ------------------------- WGL_3DL_stereo_control ------------------------ */

#ifndef WGL_3DL_stereo_control
#define WGL_3DL_stereo_control 1

#define WGL_STEREO_EMITTER_ENABLE_3DL 0x2055
#define WGL_STEREO_EMITTER_DISABLE_3DL 0x2056
#define WGL_STEREO_POLARITY_NORMAL_3DL 0x2057
#define WGL_STEREO_POLARITY_INVERT_3DL 0x2058

typedef BOOL (WINAPI * PFNWGLSETSTEREOEMITTERSTATE3DLPROC) (HDC hDC, UINT uState);

#define wglSetStereoEmitterState3DL WGLEW_GET_FUN(__wglewSetStereoEmitterState3DL)

#define WGLEW_3DL_stereo_control WGLEW_GET_VAR(__WGLEW_3DL_stereo_control)

#endif /* WGL_3DL_stereo_control */

/* ------------------------ WGL_AMD_gpu_association ------------------------ */

#ifndef WGL_AMD_gpu_association
#define WGL_AMD_gpu_association 1

#define WGL_GPU_VENDOR_AMD 0x1F00
#define WGL_GPU_RENDERER_STRING_AMD 0x1F01
#define WGL_GPU_OPENGL_VERSION_STRING_AMD 0x1F02
#define WGL_GPU_FASTEST_TARGET_GPUS_AMD 0x21A2
#define WGL_GPU_RAM_AMD 0x21A3
#define WGL_GPU_CLOCK_AMD 0x21A4
#define WGL_GPU_NUM_PIPES_AMD 0x21A5
#define WGL_GPU_NUM_SIMD_AMD 0x21A6
#define WGL_GPU_NUM_RB_AMD 0x21A7
#define WGL_GPU_NUM_SPI_AMD 0x21A8

typedef VOID (WINAPI * PFNWGLBLITCONTEXTFRAMEBUFFERAMDPROC) (HGLRC dstCtx, GLint srcX0, GLint srcY0, GLint srcX1, GLint srcY1, GLint dstX0, GLint dstY0, GLint dstX1, GLint dstY1, GLbitfield mask, GLenum filter);
typedef HGLRC (WINAPI * PFNWGLCREATEASSOCIATEDCONTEXTAMDPROC) (UINT id);
typedef HGLRC (WINAPI * PFNWGLCREATEASSOCIATEDCONTEXTATTRIBSAMDPROC) (UINT id, HGLRC hShareContext, const int* attribList);
typedef BOOL (WINAPI * PFNWGLDELETEASSOCIATEDCONTEXTAMDPROC) (HGLRC hglrc);
typedef UINT (WINAPI * PFNWGLGETCONTEXTGPUIDAMDPROC) (HGLRC hglrc);
typedef HGLRC (WINAPI * PFNWGLGETCURRENTASSOCIATEDCONTEXTAMDPROC) (void);
typedef UINT (WINAPI * PFNWGLGETGPUIDSAMDPROC) (UINT maxCount, UINT* ids);
typedef INT (WINAPI * PFNWGLGETGPUINFOAMDPROC) (UINT id, INT property, GLenum dataType, UINT size, void* data);
typedef BOOL (WINAPI * PFNWGLMAKEASSOCIATEDCONTEXTCURRENTAMDPROC) (HGLRC hglrc);

#define wglBlitContextFramebufferAMD WGLEW_GET_FUN(__wglewBlitContextFramebufferAMD)
#define wglCreateAssociatedContextAMD WGLEW_GET_FUN(__wglewCreateAssociatedContextAMD)
#define wglCreateAssociatedContextAttribsAMD WGLEW_GET_FUN(__wglewCreateAssociatedContextAttribsAMD)
#define wglDeleteAssociatedContextAMD WGLEW_GET_FUN(__wglewDeleteAssociatedContextAMD)
#define wglGetContextGPUIDAMD WGLEW_GET_FUN(__wglewGetContextGPUIDAMD)
#define wglGetCurrentAssociatedContextAMD WGLEW_GET_FUN(__wglewGetCurrentAssociatedContextAMD)
#define wglGetGPUIDsAMD WGLEW_GET_FUN(__wglewGetGPUIDsAMD)
#define wglGetGPUInfoAMD WGLEW_GET_FUN(__wglewGetGPUInfoAMD)
#define wglMakeAssociatedContextCurrentAMD WGLEW_GET_FUN(__wglewMakeAssociatedContextCurrentAMD)

#define WGLEW_AMD_gpu_association WGLEW_GET_VAR(__WGLEW_AMD_gpu_association)

#endif /* WGL_AMD_gpu_association */

/* ------------------------- WGL_ARB_buffer_region ------------------------- */

#ifndef WGL_ARB_buffer_region
#define WGL_ARB_buffer_region 1

#define WGL_FRONT_COLOR_BUFFER_BIT_ARB 0x00000001
#define WGL_BACK_COLOR_BUFFER_BIT_ARB 0x00000002
#define WGL_DEPTH_BUFFER_BIT_ARB 0x00000004
#define WGL_STENCIL_BUFFER_BIT_ARB 0x00000008

typedef HANDLE (WINAPI * PFNWGLCREATEBUFFERREGIONARBPROC) (HDC hDC, int iLayerPlane, UINT uType);
typedef VOID (WINAPI * PFNWGLDELETEBUFFERREGIONARBPROC) (HANDLE hRegion);
typedef BOOL (WINAPI * PFNWGLRESTOREBUFFERREGIONARBPROC) (HANDLE hRegion, int x, int y, int width, int height, int xSrc, int ySrc);
typedef BOOL (WINAPI * PFNWGLSAVEBUFFERREGIONARBPROC) (HANDLE hRegion, int x, int y, int width, int height);

#define wglCreateBufferRegionARB WGLEW_GET_FUN(__wglewCreateBufferRegionARB)
#define wglDeleteBufferRegionARB WGLEW_GET_FUN(__wglewDeleteBufferRegionARB)
#define wglRestoreBufferRegionARB WGLEW_GET_FUN(__wglewRestoreBufferRegionARB)
#define wglSaveBufferRegionARB WGLEW_GET_FUN(__wglewSaveBufferRegionARB)

#define WGLEW_ARB_buffer_region WGLEW_GET_VAR(__WGLEW_ARB_buffer_region)

#endif /* WGL_ARB_buffer_region */

/* ------------------------- WGL_ARB_create_context ------------------------ */

#ifndef WGL_ARB_create_context
#define WGL_ARB_create_context 1

#define WGL_CONTEXT_DEBUG_BIT_ARB 0x0001
#define WGL_CONTEXT_FORWARD_COMPATIBLE_BIT_ARB 0x0002
#define WGL_CONTEXT_MAJOR_VERSION_ARB 0x2091
#define WGL_CONTEXT_MINOR_VERSION_ARB 0x2092
#define WGL_CONTEXT_LAYER_PLANE_ARB 0x2093
#define WGL_CONTEXT_FLAGS_ARB 0x2094
#define ERROR_INVALID_VERSION_ARB 0x2095
#define ERROR_INVALID_PROFILE_ARB 0x2096

typedef HGLRC (WINAPI * PFNWGLCREATECONTEXTATTRIBSARBPROC) (HDC hDC, HGLRC hShareContext, const int* attribList);

#define wglCreateContextAttribsARB WGLEW_GET_FUN(__wglewCreateContextAttribsARB)

#define WGLEW_ARB_create_context WGLEW_GET_VAR(__WGLEW_ARB_create_context)

#endif /* WGL_ARB_create_context */

/* --------------------- WGL_ARB_create_context_profile -------------------- */

#ifndef WGL_ARB_create_context_profile
#define WGL_ARB_create_context_profile 1

#define WGL_CONTEXT_CORE_PROFILE_BIT_ARB 0x00000001
#define WGL_CONTEXT_COMPATIBILITY_PROFILE_BIT_ARB 0x00000002
#define WGL_CONTEXT_PROFILE_MASK_ARB 0x9126

#define WGLEW_ARB_create_context_profile WGLEW_GET_VAR(__WGLEW_ARB_create_context_profile)

#endif /* WGL_ARB_create_context_profile */

/* ------------------- WGL_ARB_create_context_robustness ------------------- */

#ifndef WGL_ARB_create_context_robustness
#define WGL_ARB_create_context_robustness 1

#define WGL_CONTEXT_ROBUST_ACCESS_BIT_ARB 0x00000004
#define WGL_LOSE_CONTEXT_ON_RESET_ARB 0x8252
#define WGL_CONTEXT_RESET_NOTIFICATION_STRATEGY_ARB 0x8256
#define WGL_NO_RESET_NOTIFICATION_ARB 0x8261

#define WGLEW_ARB_create_context_robustness WGLEW_GET_VAR(__WGLEW_ARB_create_context_robustness)

#endif /* WGL_ARB_create_context_robustness */

/* ----------------------- WGL_ARB_extensions_string ----------------------- */

#ifndef WGL_ARB_extensions_string
#define WGL_ARB_extensions_string 1

typedef const char* (WINAPI * PFNWGLGETEXTENSIONSSTRINGARBPROC) (HDC hdc);

#define wglGetExtensionsStringARB WGLEW_GET_FUN(__wglewGetExtensionsStringARB)

#define WGLEW_ARB_extensions_string WGLEW_GET_VAR(__WGLEW_ARB_extensions_string)

#endif /* WGL_ARB_extensions_string */

/* ------------------------ WGL_ARB_framebuffer_sRGB ----------------------- */

#ifndef WGL_ARB_framebuffer_sRGB
#define WGL_ARB_framebuffer_sRGB 1

#define WGL_FRAMEBUFFER_SRGB_CAPABLE_ARB 0x20A9

#define WGLEW_ARB_framebuffer_sRGB WGLEW_GET_VAR(__WGLEW_ARB_framebuffer_sRGB)

#endif /* WGL_ARB_framebuffer_sRGB */

/* ----------------------- WGL_ARB_make_current_read ----------------------- */

#ifndef WGL_ARB_make_current_read
#define WGL_ARB_make_current_read 1

#define ERROR_INVALID_PIXEL_TYPE_ARB 0x2043
#define ERROR_INCOMPATIBLE_DEVICE_CONTEXTS_ARB 0x2054

typedef HDC (WINAPI * PFNWGLGETCURRENTREADDCARBPROC) (VOID);
typedef BOOL (WINAPI * PFNWGLMAKECONTEXTCURRENTARBPROC) (HDC hDrawDC, HDC hReadDC, HGLRC hglrc);

#define wglGetCurrentReadDCARB WGLEW_GET_FUN(__wglewGetCurrentReadDCARB)
#define wglMakeContextCurrentARB WGLEW_GET_FUN(__wglewMakeContextCurrentARB)

#define WGLEW_ARB_make_current_read WGLEW_GET_VAR(__WGLEW_ARB_make_current_read)

#endif /* WGL_ARB_make_current_read */

/* -------------------------- WGL_ARB_multisample -------------------------- */

#ifndef WGL_ARB_multisample
#define WGL_ARB_multisample 1

#define WGL_SAMPLE_BUFFERS_ARB 0x2041
#define WGL_SAMPLES_ARB 0x2042

#define WGLEW_ARB_multisample WGLEW_GET_VAR(__WGLEW_ARB_multisample)

#endif /* WGL_ARB_multisample */

/* ---------------------------- WGL_ARB_pbuffer ---------------------------- */

#ifndef WGL_ARB_pbuffer
#define WGL_ARB_pbuffer 1

#define WGL_DRAW_TO_PBUFFER_ARB 0x202D
#define WGL_MAX_PBUFFER_PIXELS_ARB 0x202E
#define WGL_MAX_PBUFFER_WIDTH_ARB 0x202F
#define WGL_MAX_PBUFFER_HEIGHT_ARB 0x2030
#define WGL_PBUFFER_LARGEST_ARB 0x2033
#define WGL_PBUFFER_WIDTH_ARB 0x2034
#define WGL_PBUFFER_HEIGHT_ARB 0x2035
#define WGL_PBUFFER_LOST_ARB 0x2036

DECLARE_HANDLE(HPBUFFERARB);

typedef HPBUFFERARB (WINAPI * PFNWGLCREATEPBUFFERARBPROC) (HDC hDC, int iPixelFormat, int iWidth, int iHeight, const int* piAttribList);
typedef BOOL (WINAPI * PFNWGLDESTROYPBUFFERARBPROC) (HPBUFFERARB hPbuffer);
typedef HDC (WINAPI * PFNWGLGETPBUFFERDCARBPROC) (HPBUFFERARB hPbuffer);
typedef BOOL (WINAPI * PFNWGLQUERYPBUFFERARBPROC) (HPBUFFERARB hPbuffer, int iAttribute, int* piValue);
typedef int (WINAPI * PFNWGLRELEASEPBUFFERDCARBPROC) (HPBUFFERARB hPbuffer, HDC hDC);

#define wglCreatePbufferARB WGLEW_GET_FUN(__wglewCreatePbufferARB)
#define wglDestroyPbufferARB WGLEW_GET_FUN(__wglewDestroyPbufferARB)
#define wglGetPbufferDCARB WGLEW_GET_FUN(__wglewGetPbufferDCARB)
#define wglQueryPbufferARB WGLEW_GET_FUN(__wglewQueryPbufferARB)
#define wglReleasePbufferDCARB WGLEW_GET_FUN(__wglewReleasePbufferDCARB)

#define WGLEW_ARB_pbuffer WGLEW_GET_VAR(__WGLEW_ARB_pbuffer)

#endif /* WGL_ARB_pbuffer */

/* -------------------------- WGL_ARB_pixel_format ------------------------- */

#ifndef WGL_ARB_pixel_format
#define WGL_ARB_pixel_format 1

#define WGL_NUMBER_PIXEL_FORMATS_ARB 0x2000
#define WGL_DRAW_TO_WINDOW_ARB 0x2001
#define WGL_DRAW_TO_BITMAP_ARB 0x2002
#define WGL_ACCELERATION_ARB 0x2003
#define WGL_NEED_PALETTE_ARB 0x2004
#define WGL_NEED_SYSTEM_PALETTE_ARB 0x2005
#define WGL_SWAP_LAYER_BUFFERS_ARB 0x2006
#define WGL_SWAP_METHOD_ARB 0x2007
#define WGL_NUMBER_OVERLAYS_ARB 0x2008
#define WGL_NUMBER_UNDERLAYS_ARB 0x2009
#define WGL_TRANSPARENT_ARB 0x200A
#define WGL_SHARE_DEPTH_ARB 0x200C
#define WGL_SHARE_STENCIL_ARB 0x200D
#define WGL_SHARE_ACCUM_ARB 0x200E
#define WGL_SUPPORT_GDI_ARB 0x200F
#define WGL_SUPPORT_OPENGL_ARB 0x2010
#define WGL_DOUBLE_BUFFER_ARB 0x2011
#define WGL_STEREO_ARB 0x2012
#define WGL_PIXEL_TYPE_ARB 0x2013
#define WGL_COLOR_BITS_ARB 0x2014
#define WGL_RED_BITS_ARB 0x2015
#define WGL_RED_SHIFT_ARB 0x2016
#define WGL_GREEN_BITS_ARB 0x2017
#define WGL_GREEN_SHIFT_ARB 0x2018
#define WGL_BLUE_BITS_ARB 0x2019
#define WGL_BLUE_SHIFT_ARB 0x201A
#define WGL_ALPHA_BITS_ARB 0x201B
#define WGL_ALPHA_SHIFT_ARB 0x201C
#define WGL_ACCUM_BITS_ARB 0x201D
#define WGL_ACCUM_RED_BITS_ARB 0x201E
#define WGL_ACCUM_GREEN_BITS_ARB 0x201F
#define WGL_ACCUM_BLUE_BITS_ARB 0x2020
#define WGL_ACCUM_ALPHA_BITS_ARB 0x2021
#define WGL_DEPTH_BITS_ARB 0x2022
#define WGL_STENCIL_BITS_ARB 0x2023
#define WGL_AUX_BUFFERS_ARB 0x2024
#define WGL_NO_ACCELERATION_ARB 0x2025
#define WGL_GENERIC_ACCELERATION_ARB 0x2026
#define WGL_FULL_ACCELERATION_ARB 0x2027
#define WGL_SWAP_EXCHANGE_ARB 0x2028
#define WGL_SWAP_COPY_ARB 0x2029
#define WGL_SWAP_UNDEFINED_ARB 0x202A
#define WGL_TYPE_RGBA_ARB 0x202B
#define WGL_TYPE_COLORINDEX_ARB 0x202C
#define WGL_TRANSPARENT_RED_VALUE_ARB 0x2037
#define WGL_TRANSPARENT_GREEN_VALUE_ARB 0x2038
#define WGL_TRANSPARENT_BLUE_VALUE_ARB 0x2039
#define WGL_TRANSPARENT_ALPHA_VALUE_ARB 0x203A
#define WGL_TRANSPARENT_INDEX_VALUE_ARB 0x203B

typedef BOOL (WINAPI * PFNWGLCHOOSEPIXELFORMATARBPROC) (HDC hdc, const int* piAttribIList, const FLOAT *pfAttribFList, UINT nMaxFormats, int *piFormats, UINT *nNumFormats);
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBFVARBPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, const int* piAttributes, FLOAT *pfValues);
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBIVARBPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, const int* piAttributes, int *piValues);

#define wglChoosePixelFormatARB WGLEW_GET_FUN(__wglewChoosePixelFormatARB)
#define wglGetPixelFormatAttribfvARB WGLEW_GET_FUN(__wglewGetPixelFormatAttribfvARB)
#define wglGetPixelFormatAttribivARB WGLEW_GET_FUN(__wglewGetPixelFormatAttribivARB)

#define WGLEW_ARB_pixel_format WGLEW_GET_VAR(__WGLEW_ARB_pixel_format)

#endif /* WGL_ARB_pixel_format */

/* ----------------------- WGL_ARB_pixel_format_float ---------------------- */

#ifndef WGL_ARB_pixel_format_float
#define WGL_ARB_pixel_format_float 1

#define WGL_TYPE_RGBA_FLOAT_ARB 0x21A0

#define WGLEW_ARB_pixel_format_float WGLEW_GET_VAR(__WGLEW_ARB_pixel_format_float)

#endif /* WGL_ARB_pixel_format_float */

/* ------------------------- WGL_ARB_render_texture ------------------------ */

#ifndef WGL_ARB_render_texture
#define WGL_ARB_render_texture 1

#define WGL_BIND_TO_TEXTURE_RGB_ARB 0x2070
#define WGL_BIND_TO_TEXTURE_RGBA_ARB 0x2071
#define WGL_TEXTURE_FORMAT_ARB 0x2072
#define WGL_TEXTURE_TARGET_ARB 0x2073
#define WGL_MIPMAP_TEXTURE_ARB 0x2074
#define WGL_TEXTURE_RGB_ARB 0x2075
#define WGL_TEXTURE_RGBA_ARB 0x2076
#define WGL_NO_TEXTURE_ARB 0x2077
#define WGL_TEXTURE_CUBE_MAP_ARB 0x2078
#define WGL_TEXTURE_1D_ARB 0x2079
#define WGL_TEXTURE_2D_ARB 0x207A
#define WGL_MIPMAP_LEVEL_ARB 0x207B
#define WGL_CUBE_MAP_FACE_ARB 0x207C
#define WGL_TEXTURE_CUBE_MAP_POSITIVE_X_ARB 0x207D
#define WGL_TEXTURE_CUBE_MAP_NEGATIVE_X_ARB 0x207E
#define WGL_TEXTURE_CUBE_MAP_POSITIVE_Y_ARB 0x207F
#define WGL_TEXTURE_CUBE_MAP_NEGATIVE_Y_ARB 0x2080
#define WGL_TEXTURE_CUBE_MAP_POSITIVE_Z_ARB 0x2081
#define WGL_TEXTURE_CUBE_MAP_NEGATIVE_Z_ARB 0x2082
#define WGL_FRONT_LEFT_ARB 0x2083
#define WGL_FRONT_RIGHT_ARB 0x2084
#define WGL_BACK_LEFT_ARB 0x2085
#define WGL_BACK_RIGHT_ARB 0x2086
#define WGL_AUX0_ARB 0x2087
#define WGL_AUX1_ARB 0x2088
#define WGL_AUX2_ARB 0x2089
#define WGL_AUX3_ARB 0x208A
#define WGL_AUX4_ARB 0x208B
#define WGL_AUX5_ARB 0x208C
#define WGL_AUX6_ARB 0x208D
#define WGL_AUX7_ARB 0x208E
#define WGL_AUX8_ARB 0x208F
#define WGL_AUX9_ARB 0x2090

typedef BOOL (WINAPI * PFNWGLBINDTEXIMAGEARBPROC) (HPBUFFERARB hPbuffer, int iBuffer);
typedef BOOL (WINAPI * PFNWGLRELEASETEXIMAGEARBPROC) (HPBUFFERARB hPbuffer, int iBuffer);
typedef BOOL (WINAPI * PFNWGLSETPBUFFERATTRIBARBPROC) (HPBUFFERARB hPbuffer, const int* piAttribList);

#define wglBindTexImageARB WGLEW_GET_FUN(__wglewBindTexImageARB)
#define wglReleaseTexImageARB WGLEW_GET_FUN(__wglewReleaseTexImageARB)
#define wglSetPbufferAttribARB WGLEW_GET_FUN(__wglewSetPbufferAttribARB)

#define WGLEW_ARB_render_texture WGLEW_GET_VAR(__WGLEW_ARB_render_texture)

#endif /* WGL_ARB_render_texture */

/* ----------------------- WGL_ATI_pixel_format_float ---------------------- */

#ifndef WGL_ATI_pixel_format_float
#define WGL_ATI_pixel_format_float 1

#define WGL_TYPE_RGBA_FLOAT_ATI 0x21A0
#define GL_RGBA_FLOAT_MODE_ATI 0x8820
#define GL_COLOR_CLEAR_UNCLAMPED_VALUE_ATI 0x8835

#define WGLEW_ATI_pixel_format_float WGLEW_GET_VAR(__WGLEW_ATI_pixel_format_float)

#endif /* WGL_ATI_pixel_format_float */

/* -------------------- WGL_ATI_render_texture_rectangle ------------------- */

#ifndef WGL_ATI_render_texture_rectangle
#define WGL_ATI_render_texture_rectangle 1

#define WGL_TEXTURE_RECTANGLE_ATI 0x21A5

#define WGLEW_ATI_render_texture_rectangle WGLEW_GET_VAR(__WGLEW_ATI_render_texture_rectangle)

#endif /* WGL_ATI_render_texture_rectangle */

/* ------------------- WGL_EXT_create_context_es2_profile ------------------ */

#ifndef WGL_EXT_create_context_es2_profile
#define WGL_EXT_create_context_es2_profile 1

#define WGL_CONTEXT_ES2_PROFILE_BIT_EXT 0x00000004

#define WGLEW_EXT_create_context_es2_profile WGLEW_GET_VAR(__WGLEW_EXT_create_context_es2_profile)

#endif /* WGL_EXT_create_context_es2_profile */

/* -------------------------- WGL_EXT_depth_float -------------------------- */

#ifndef WGL_EXT_depth_float
#define WGL_EXT_depth_float 1

#define WGL_DEPTH_FLOAT_EXT 0x2040

#define WGLEW_EXT_depth_float WGLEW_GET_VAR(__WGLEW_EXT_depth_float)

#endif /* WGL_EXT_depth_float */

/* ---------------------- WGL_EXT_display_color_table ---------------------- */

#ifndef WGL_EXT_display_color_table
#define WGL_EXT_display_color_table 1

typedef GLboolean (WINAPI * PFNWGLBINDDISPLAYCOLORTABLEEXTPROC) (GLushort id);
typedef GLboolean (WINAPI * PFNWGLCREATEDISPLAYCOLORTABLEEXTPROC) (GLushort id);
typedef void (WINAPI * PFNWGLDESTROYDISPLAYCOLORTABLEEXTPROC) (GLushort id);
typedef GLboolean (WINAPI * PFNWGLLOADDISPLAYCOLORTABLEEXTPROC) (GLushort* table, GLuint length);

#define wglBindDisplayColorTableEXT WGLEW_GET_FUN(__wglewBindDisplayColorTableEXT)
#define wglCreateDisplayColorTableEXT WGLEW_GET_FUN(__wglewCreateDisplayColorTableEXT)
#define wglDestroyDisplayColorTableEXT WGLEW_GET_FUN(__wglewDestroyDisplayColorTableEXT)
#define wglLoadDisplayColorTableEXT WGLEW_GET_FUN(__wglewLoadDisplayColorTableEXT)

#define WGLEW_EXT_display_color_table WGLEW_GET_VAR(__WGLEW_EXT_display_color_table)

#endif /* WGL_EXT_display_color_table */

/* ----------------------- WGL_EXT_extensions_string ----------------------- */

#ifndef WGL_EXT_extensions_string
#define WGL_EXT_extensions_string 1

typedef const char* (WINAPI * PFNWGLGETEXTENSIONSSTRINGEXTPROC) (void);

#define wglGetExtensionsStringEXT WGLEW_GET_FUN(__wglewGetExtensionsStringEXT)

#define WGLEW_EXT_extensions_string WGLEW_GET_VAR(__WGLEW_EXT_extensions_string)

#endif /* WGL_EXT_extensions_string */

/* ------------------------ WGL_EXT_framebuffer_sRGB ----------------------- */

#ifndef WGL_EXT_framebuffer_sRGB
#define WGL_EXT_framebuffer_sRGB 1

#define WGL_FRAMEBUFFER_SRGB_CAPABLE_EXT 0x20A9

#define WGLEW_EXT_framebuffer_sRGB WGLEW_GET_VAR(__WGLEW_EXT_framebuffer_sRGB)

#endif /* WGL_EXT_framebuffer_sRGB */

/* ----------------------- WGL_EXT_make_current_read ----------------------- */

#ifndef WGL_EXT_make_current_read
#define WGL_EXT_make_current_read 1

#define ERROR_INVALID_PIXEL_TYPE_EXT 0x2043

typedef HDC (WINAPI * PFNWGLGETCURRENTREADDCEXTPROC) (VOID);
typedef BOOL (WINAPI * PFNWGLMAKECONTEXTCURRENTEXTPROC) (HDC hDrawDC, HDC hReadDC, HGLRC hglrc);

#define wglGetCurrentReadDCEXT WGLEW_GET_FUN(__wglewGetCurrentReadDCEXT)
#define wglMakeContextCurrentEXT WGLEW_GET_FUN(__wglewMakeContextCurrentEXT)

#define WGLEW_EXT_make_current_read WGLEW_GET_VAR(__WGLEW_EXT_make_current_read)

#endif /* WGL_EXT_make_current_read */

/* -------------------------- WGL_EXT_multisample -------------------------- */

#ifndef WGL_EXT_multisample
#define WGL_EXT_multisample 1

#define WGL_SAMPLE_BUFFERS_EXT 0x2041
#define WGL_SAMPLES_EXT 0x2042

#define WGLEW_EXT_multisample WGLEW_GET_VAR(__WGLEW_EXT_multisample)

#endif /* WGL_EXT_multisample */

/* ---------------------------- WGL_EXT_pbuffer ---------------------------- */

#ifndef WGL_EXT_pbuffer
#define WGL_EXT_pbuffer 1

#define WGL_DRAW_TO_PBUFFER_EXT 0x202D
#define WGL_MAX_PBUFFER_PIXELS_EXT 0x202E
#define WGL_MAX_PBUFFER_WIDTH_EXT 0x202F
#define WGL_MAX_PBUFFER_HEIGHT_EXT 0x2030
#define WGL_OPTIMAL_PBUFFER_WIDTH_EXT 0x2031
#define WGL_OPTIMAL_PBUFFER_HEIGHT_EXT 0x2032
#define WGL_PBUFFER_LARGEST_EXT 0x2033
#define WGL_PBUFFER_WIDTH_EXT 0x2034
#define WGL_PBUFFER_HEIGHT_EXT 0x2035

DECLARE_HANDLE(HPBUFFEREXT);

typedef HPBUFFEREXT (WINAPI * PFNWGLCREATEPBUFFEREXTPROC) (HDC hDC, int iPixelFormat, int iWidth, int iHeight, const int* piAttribList);
typedef BOOL (WINAPI * PFNWGLDESTROYPBUFFEREXTPROC) (HPBUFFEREXT hPbuffer);
typedef HDC (WINAPI * PFNWGLGETPBUFFERDCEXTPROC) (HPBUFFEREXT hPbuffer);
typedef BOOL (WINAPI * PFNWGLQUERYPBUFFEREXTPROC) (HPBUFFEREXT hPbuffer, int iAttribute, int* piValue);
typedef int (WINAPI * PFNWGLRELEASEPBUFFERDCEXTPROC) (HPBUFFEREXT hPbuffer, HDC hDC);

#define wglCreatePbufferEXT WGLEW_GET_FUN(__wglewCreatePbufferEXT)
#define wglDestroyPbufferEXT WGLEW_GET_FUN(__wglewDestroyPbufferEXT)
#define wglGetPbufferDCEXT WGLEW_GET_FUN(__wglewGetPbufferDCEXT)
#define wglQueryPbufferEXT WGLEW_GET_FUN(__wglewQueryPbufferEXT)
#define wglReleasePbufferDCEXT WGLEW_GET_FUN(__wglewReleasePbufferDCEXT)

#define WGLEW_EXT_pbuffer WGLEW_GET_VAR(__WGLEW_EXT_pbuffer)

#endif /* WGL_EXT_pbuffer */

/* -------------------------- WGL_EXT_pixel_format ------------------------- */

#ifndef WGL_EXT_pixel_format
#define WGL_EXT_pixel_format 1

#define WGL_NUMBER_PIXEL_FORMATS_EXT 0x2000
#define WGL_DRAW_TO_WINDOW_EXT 0x2001
#define WGL_DRAW_TO_BITMAP_EXT 0x2002
#define WGL_ACCELERATION_EXT 0x2003
#define WGL_NEED_PALETTE_EXT 0x2004
#define WGL_NEED_SYSTEM_PALETTE_EXT 0x2005
#define WGL_SWAP_LAYER_BUFFERS_EXT 0x2006
#define WGL_SWAP_METHOD_EXT 0x2007
#define WGL_NUMBER_OVERLAYS_EXT 0x2008
#define WGL_NUMBER_UNDERLAYS_EXT 0x2009
#define WGL_TRANSPARENT_EXT 0x200A
#define WGL_TRANSPARENT_VALUE_EXT 0x200B
#define WGL_SHARE_DEPTH_EXT 0x200C
#define WGL_SHARE_STENCIL_EXT 0x200D
#define WGL_SHARE_ACCUM_EXT 0x200E
#define WGL_SUPPORT_GDI_EXT 0x200F
#define WGL_SUPPORT_OPENGL_EXT 0x2010
#define WGL_DOUBLE_BUFFER_EXT 0x2011
#define WGL_STEREO_EXT 0x2012
#define WGL_PIXEL_TYPE_EXT 0x2013
#define WGL_COLOR_BITS_EXT 0x2014
#define WGL_RED_BITS_EXT 0x2015
#define WGL_RED_SHIFT_EXT 0x2016
#define WGL_GREEN_BITS_EXT 0x2017
#define WGL_GREEN_SHIFT_EXT 0x2018
#define WGL_BLUE_BITS_EXT 0x2019
#define WGL_BLUE_SHIFT_EXT 0x201A
#define WGL_ALPHA_BITS_EXT 0x201B
#define WGL_ALPHA_SHIFT_EXT 0x201C
#define WGL_ACCUM_BITS_EXT 0x201D
#define WGL_ACCUM_RED_BITS_EXT 0x201E
#define WGL_ACCUM_GREEN_BITS_EXT 0x201F
#define WGL_ACCUM_BLUE_BITS_EXT 0x2020
#define WGL_ACCUM_ALPHA_BITS_EXT 0x2021
#define WGL_DEPTH_BITS_EXT 0x2022
#define WGL_STENCIL_BITS_EXT 0x2023
#define WGL_AUX_BUFFERS_EXT 0x2024
#define WGL_NO_ACCELERATION_EXT 0x2025
#define WGL_GENERIC_ACCELERATION_EXT 0x2026
#define WGL_FULL_ACCELERATION_EXT 0x2027
#define WGL_SWAP_EXCHANGE_EXT 0x2028
#define WGL_SWAP_COPY_EXT 0x2029
#define WGL_SWAP_UNDEFINED_EXT 0x202A
#define WGL_TYPE_RGBA_EXT 0x202B
#define WGL_TYPE_COLORINDEX_EXT 0x202C

typedef BOOL (WINAPI * PFNWGLCHOOSEPIXELFORMATEXTPROC) (HDC hdc, const int* piAttribIList, const FLOAT *pfAttribFList, UINT nMaxFormats, int *piFormats, UINT *nNumFormats);
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBFVEXTPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, int* piAttributes, FLOAT *pfValues);
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBIVEXTPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, int* piAttributes, int *piValues);

#define wglChoosePixelFormatEXT WGLEW_GET_FUN(__wglewChoosePixelFormatEXT)
#define wglGetPixelFormatAttribfvEXT WGLEW_GET_FUN(__wglewGetPixelFormatAttribfvEXT)
#define wglGetPixelFormatAttribivEXT WGLEW_GET_FUN(__wglewGetPixelFormatAttribivEXT)

#define WGLEW_EXT_pixel_format WGLEW_GET_VAR(__WGLEW_EXT_pixel_format)

#endif /* WGL_EXT_pixel_format */

/* ------------------- WGL_EXT_pixel_format_packed_float ------------------- */

#ifndef WGL_EXT_pixel_format_packed_float
#define WGL_EXT_pixel_format_packed_float 1

#define WGL_TYPE_RGBA_UNSIGNED_FLOAT_EXT 0x20A8

#define WGLEW_EXT_pixel_format_packed_float WGLEW_GET_VAR(__WGLEW_EXT_pixel_format_packed_float)

#endif /* WGL_EXT_pixel_format_packed_float */

/* -------------------------- WGL_EXT_swap_control ------------------------- */

#ifndef WGL_EXT_swap_control
#define WGL_EXT_swap_control 1

typedef int (WINAPI * PFNWGLGETSWAPINTERVALEXTPROC) (void);
typedef BOOL (WINAPI * PFNWGLSWAPINTERVALEXTPROC) (int interval);

#define wglGetSwapIntervalEXT WGLEW_GET_FUN(__wglewGetSwapIntervalEXT)
#define wglSwapIntervalEXT WGLEW_GET_FUN(__wglewSwapIntervalEXT)

#define WGLEW_EXT_swap_control WGLEW_GET_VAR(__WGLEW_EXT_swap_control)

#endif /* WGL_EXT_swap_control */

/* --------------------- WGL_I3D_digital_video_control --------------------- */

#ifndef WGL_I3D_digital_video_control
#define WGL_I3D_digital_video_control 1

#define WGL_DIGITAL_VIDEO_CURSOR_ALPHA_FRAMEBUFFER_I3D 0x2050
#define WGL_DIGITAL_VIDEO_CURSOR_ALPHA_VALUE_I3D 0x2051
#define WGL_DIGITAL_VIDEO_CURSOR_INCLUDED_I3D 0x2052
#define WGL_DIGITAL_VIDEO_GAMMA_CORRECTED_I3D 0x2053

typedef BOOL (WINAPI * PFNWGLGETDIGITALVIDEOPARAMETERSI3DPROC) (HDC hDC, int iAttribute, int* piValue);
typedef BOOL (WINAPI * PFNWGLSETDIGITALVIDEOPARAMETERSI3DPROC) (HDC hDC, int iAttribute, const int* piValue);

#define wglGetDigitalVideoParametersI3D WGLEW_GET_FUN(__wglewGetDigitalVideoParametersI3D)
#define wglSetDigitalVideoParametersI3D WGLEW_GET_FUN(__wglewSetDigitalVideoParametersI3D)

#define WGLEW_I3D_digital_video_control WGLEW_GET_VAR(__WGLEW_I3D_digital_video_control)

#endif /* WGL_I3D_digital_video_control */

/* ----------------------------- WGL_I3D_gamma ----------------------------- */

#ifndef WGL_I3D_gamma
#define WGL_I3D_gamma 1

#define WGL_GAMMA_TABLE_SIZE_I3D 0x204E
#define WGL_GAMMA_EXCLUDE_DESKTOP_I3D 0x204F

typedef BOOL (WINAPI * PFNWGLGETGAMMATABLEI3DPROC) (HDC hDC, int iEntries, USHORT* puRed, USHORT *puGreen, USHORT *puBlue);
typedef BOOL (WINAPI * PFNWGLGETGAMMATABLEPARAMETERSI3DPROC) (HDC hDC, int iAttribute, int* piValue);
typedef BOOL (WINAPI * PFNWGLSETGAMMATABLEI3DPROC) (HDC hDC, int iEntries, const USHORT* puRed, const USHORT *puGreen, const USHORT *puBlue);
typedef BOOL (WINAPI * PFNWGLSETGAMMATABLEPARAMETERSI3DPROC) (HDC hDC, int iAttribute, const int* piValue);

#define wglGetGammaTableI3D WGLEW_GET_FUN(__wglewGetGammaTableI3D)
#define wglGetGammaTableParametersI3D WGLEW_GET_FUN(__wglewGetGammaTableParametersI3D)
#define wglSetGammaTableI3D WGLEW_GET_FUN(__wglewSetGammaTableI3D)
#define wglSetGammaTableParametersI3D WGLEW_GET_FUN(__wglewSetGammaTableParametersI3D)

#define WGLEW_I3D_gamma WGLEW_GET_VAR(__WGLEW_I3D_gamma)

#endif /* WGL_I3D_gamma */

/* ---------------------------- WGL_I3D_genlock ---------------------------- */

#ifndef WGL_I3D_genlock
#define WGL_I3D_genlock 1

#define WGL_GENLOCK_SOURCE_MULTIVIEW_I3D 0x2044
#define WGL_GENLOCK_SOURCE_EXTERNAL_SYNC_I3D 0x2045
#define WGL_GENLOCK_SOURCE_EXTERNAL_FIELD_I3D 0x2046
#define WGL_GENLOCK_SOURCE_EXTERNAL_TTL_I3D 0x2047
#define WGL_GENLOCK_SOURCE_DIGITAL_SYNC_I3D 0x2048
#define WGL_GENLOCK_SOURCE_DIGITAL_FIELD_I3D 0x2049
#define WGL_GENLOCK_SOURCE_EDGE_FALLING_I3D 0x204A
#define WGL_GENLOCK_SOURCE_EDGE_RISING_I3D 0x204B
#define WGL_GENLOCK_SOURCE_EDGE_BOTH_I3D 0x204C

typedef BOOL (WINAPI * PFNWGLDISABLEGENLOCKI3DPROC) (HDC hDC);
typedef BOOL (WINAPI * PFNWGLENABLEGENLOCKI3DPROC) (HDC hDC);
typedef BOOL (WINAPI * PFNWGLGENLOCKSAMPLERATEI3DPROC) (HDC hDC, UINT uRate);
typedef BOOL (WINAPI * PFNWGLGENLOCKSOURCEDELAYI3DPROC) (HDC hDC, UINT uDelay);
typedef BOOL (WINAPI * PFNWGLGENLOCKSOURCEEDGEI3DPROC) (HDC hDC, UINT uEdge);
typedef BOOL (WINAPI * PFNWGLGENLOCKSOURCEI3DPROC) (HDC hDC, UINT uSource);
typedef BOOL (WINAPI * PFNWGLGETGENLOCKSAMPLERATEI3DPROC) (HDC hDC, UINT* uRate);
typedef BOOL (WINAPI * PFNWGLGETGENLOCKSOURCEDELAYI3DPROC) (HDC hDC, UINT* uDelay);
typedef BOOL (WINAPI * PFNWGLGETGENLOCKSOURCEEDGEI3DPROC) (HDC hDC, UINT* uEdge);
typedef BOOL (WINAPI * PFNWGLGETGENLOCKSOURCEI3DPROC) (HDC hDC, UINT* uSource);
typedef BOOL (WINAPI * PFNWGLISENABLEDGENLOCKI3DPROC) (HDC hDC, BOOL* pFlag);
typedef BOOL (WINAPI * PFNWGLQUERYGENLOCKMAXSOURCEDELAYI3DPROC) (HDC hDC, UINT* uMaxLineDelay, UINT *uMaxPixelDelay);

#define wglDisableGenlockI3D WGLEW_GET_FUN(__wglewDisableGenlockI3D)
#define wglEnableGenlockI3D WGLEW_GET_FUN(__wglewEnableGenlockI3D)
#define wglGenlockSampleRateI3D WGLEW_GET_FUN(__wglewGenlockSampleRateI3D)
#define wglGenlockSourceDelayI3D WGLEW_GET_FUN(__wglewGenlockSourceDelayI3D)
#define wglGenlockSourceEdgeI3D WGLEW_GET_FUN(__wglewGenlockSourceEdgeI3D)
#define wglGenlockSourceI3D WGLEW_GET_FUN(__wglewGenlockSourceI3D)
#define wglGetGenlockSampleRateI3D WGLEW_GET_FUN(__wglewGetGenlockSampleRateI3D)
#define wglGetGenlockSourceDelayI3D WGLEW_GET_FUN(__wglewGetGenlockSourceDelayI3D)
#define wglGetGenlockSourceEdgeI3D WGLEW_GET_FUN(__wglewGetGenlockSourceEdgeI3D)
#define wglGetGenlockSourceI3D WGLEW_GET_FUN(__wglewGetGenlockSourceI3D)
#define wglIsEnabledGenlockI3D WGLEW_GET_FUN(__wglewIsEnabledGenlockI3D)
#define wglQueryGenlockMaxSourceDelayI3D WGLEW_GET_FUN(__wglewQueryGenlockMaxSourceDelayI3D)

#define WGLEW_I3D_genlock WGLEW_GET_VAR(__WGLEW_I3D_genlock)

#endif /* WGL_I3D_genlock */

/* -------------------------- WGL_I3D_image_buffer ------------------------- */

#ifndef WGL_I3D_image_buffer
#define WGL_I3D_image_buffer 1

#define WGL_IMAGE_BUFFER_MIN_ACCESS_I3D 0x00000001
#define WGL_IMAGE_BUFFER_LOCK_I3D 0x00000002

typedef BOOL (WINAPI * PFNWGLASSOCIATEIMAGEBUFFEREVENTSI3DPROC) (HDC hdc, HANDLE* pEvent, LPVOID *pAddress, DWORD *pSize, UINT count);
typedef LPVOID (WINAPI * PFNWGLCREATEIMAGEBUFFERI3DPROC) (HDC hDC, DWORD dwSize, UINT uFlags);
typedef BOOL (WINAPI * PFNWGLDESTROYIMAGEBUFFERI3DPROC) (HDC hDC, LPVOID pAddress);
typedef BOOL (WINAPI * PFNWGLRELEASEIMAGEBUFFEREVENTSI3DPROC) (HDC hdc, LPVOID* pAddress, UINT count);

#define wglAssociateImageBufferEventsI3D WGLEW_GET_FUN(__wglewAssociateImageBufferEventsI3D)
#define wglCreateImageBufferI3D WGLEW_GET_FUN(__wglewCreateImageBufferI3D)
#define wglDestroyImageBufferI3D WGLEW_GET_FUN(__wglewDestroyImageBufferI3D)
#define wglReleaseImageBufferEventsI3D WGLEW_GET_FUN(__wglewReleaseImageBufferEventsI3D)

#define WGLEW_I3D_image_buffer WGLEW_GET_VAR(__WGLEW_I3D_image_buffer)

#endif /* WGL_I3D_image_buffer */

/* ------------------------ WGL_I3D_swap_frame_lock ------------------------ */

#ifndef WGL_I3D_swap_frame_lock
#define WGL_I3D_swap_frame_lock 1

typedef BOOL (WINAPI * PFNWGLDISABLEFRAMELOCKI3DPROC) (VOID);
typedef BOOL (WINAPI * PFNWGLENABLEFRAMELOCKI3DPROC) (VOID);
typedef BOOL (WINAPI * PFNWGLISENABLEDFRAMELOCKI3DPROC) (BOOL* pFlag);
typedef BOOL (WINAPI * PFNWGLQUERYFRAMELOCKMASTERI3DPROC) (BOOL* pFlag);

#define wglDisableFrameLockI3D WGLEW_GET_FUN(__wglewDisableFrameLockI3D)
#define wglEnableFrameLockI3D WGLEW_GET_FUN(__wglewEnableFrameLockI3D)
#define wglIsEnabledFrameLockI3D WGLEW_GET_FUN(__wglewIsEnabledFrameLockI3D)
#define wglQueryFrameLockMasterI3D WGLEW_GET_FUN(__wglewQueryFrameLockMasterI3D)

#define WGLEW_I3D_swap_frame_lock WGLEW_GET_VAR(__WGLEW_I3D_swap_frame_lock)

#endif /* WGL_I3D_swap_frame_lock */

/* ------------------------ WGL_I3D_swap_frame_usage ----------------------- */

#ifndef WGL_I3D_swap_frame_usage
#define WGL_I3D_swap_frame_usage 1

typedef BOOL (WINAPI * PFNWGLBEGINFRAMETRACKINGI3DPROC) (void);
typedef BOOL (WINAPI * PFNWGLENDFRAMETRACKINGI3DPROC) (void);
typedef BOOL (WINAPI * PFNWGLGETFRAMEUSAGEI3DPROC) (float* pUsage);
typedef BOOL (WINAPI * PFNWGLQUERYFRAMETRACKINGI3DPROC) (DWORD* pFrameCount, DWORD *pMissedFrames, float *pLastMissedUsage);

#define wglBeginFrameTrackingI3D WGLEW_GET_FUN(__wglewBeginFrameTrackingI3D)
#define wglEndFrameTrackingI3D WGLEW_GET_FUN(__wglewEndFrameTrackingI3D)
#define wglGetFrameUsageI3D WGLEW_GET_FUN(__wglewGetFrameUsageI3D)
#define wglQueryFrameTrackingI3D WGLEW_GET_FUN(__wglewQueryFrameTrackingI3D)

#define WGLEW_I3D_swap_frame_usage WGLEW_GET_VAR(__WGLEW_I3D_swap_frame_usage)

#endif /* WGL_I3D_swap_frame_usage */

/* --------------------------- WGL_NV_DX_interop --------------------------- */

#ifndef WGL_NV_DX_interop
#define WGL_NV_DX_interop 1

#define WGL_ACCESS_READ_ONLY_NV 0x0000
#define WGL_ACCESS_READ_WRITE_NV 0x0001
#define WGL_ACCESS_WRITE_DISCARD_NV 0x0002

typedef BOOL (WINAPI * PFNWGLDXCLOSEDEVICENVPROC) (HANDLE hDevice);
typedef BOOL (WINAPI * PFNWGLDXLOCKOBJECTSNVPROC) (HANDLE hDevice, GLint count, HANDLE* hObjects);
typedef BOOL (WINAPI * PFNWGLDXOBJECTACCESSNVPROC) (HANDLE hObject, GLenum access);
typedef HANDLE (WINAPI * PFNWGLDXOPENDEVICENVPROC) (void* dxDevice);
typedef HANDLE (WINAPI * PFNWGLDXREGISTEROBJECTNVPROC) (HANDLE hDevice, void* dxObject, GLuint name, GLenum type, GLenum access);
typedef BOOL (WINAPI * PFNWGLDXSETRESOURCESHAREHANDLENVPROC) (void* dxObject, HANDLE shareHandle);
typedef BOOL (WINAPI * PFNWGLDXUNLOCKOBJECTSNVPROC) (HANDLE hDevice, GLint count, HANDLE* hObjects);
typedef BOOL (WINAPI * PFNWGLDXUNREGISTEROBJECTNVPROC) (HANDLE hDevice, HANDLE hObject);

#define wglDXCloseDeviceNV WGLEW_GET_FUN(__wglewDXCloseDeviceNV)
#define wglDXLockObjectsNV WGLEW_GET_FUN(__wglewDXLockObjectsNV)
#define wglDXObjectAccessNV WGLEW_GET_FUN(__wglewDXObjectAccessNV)
#define wglDXOpenDeviceNV WGLEW_GET_FUN(__wglewDXOpenDeviceNV)
#define wglDXRegisterObjectNV WGLEW_GET_FUN(__wglewDXRegisterObjectNV)
#define wglDXSetResourceShareHandleNV WGLEW_GET_FUN(__wglewDXSetResourceShareHandleNV)
#define wglDXUnlockObjectsNV WGLEW_GET_FUN(__wglewDXUnlockObjectsNV)
#define wglDXUnregisterObjectNV WGLEW_GET_FUN(__wglewDXUnregisterObjectNV)

#define WGLEW_NV_DX_interop WGLEW_GET_VAR(__WGLEW_NV_DX_interop)

#endif /* WGL_NV_DX_interop */

/* --------------------------- WGL_NV_copy_image --------------------------- */

#ifndef WGL_NV_copy_image
#define WGL_NV_copy_image 1

typedef BOOL (WINAPI * PFNWGLCOPYIMAGESUBDATANVPROC) (HGLRC hSrcRC, GLuint srcName, GLenum srcTarget, GLint srcLevel, GLint srcX, GLint srcY, GLint srcZ, HGLRC hDstRC, GLuint dstName, GLenum dstTarget, GLint dstLevel, GLint dstX, GLint dstY, GLint dstZ, GLsizei width, GLsizei height, GLsizei depth);

#define wglCopyImageSubDataNV WGLEW_GET_FUN(__wglewCopyImageSubDataNV)

#define WGLEW_NV_copy_image WGLEW_GET_VAR(__WGLEW_NV_copy_image)

#endif /* WGL_NV_copy_image */

/* -------------------------- WGL_NV_float_buffer -------------------------- */

#ifndef WGL_NV_float_buffer
#define WGL_NV_float_buffer 1

#define WGL_FLOAT_COMPONENTS_NV 0x20B0
#define WGL_BIND_TO_TEXTURE_RECTANGLE_FLOAT_R_NV 0x20B1
#define WGL_BIND_TO_TEXTURE_RECTANGLE_FLOAT_RG_NV 0x20B2
#define WGL_BIND_TO_TEXTURE_RECTANGLE_FLOAT_RGB_NV 0x20B3
#define WGL_BIND_TO_TEXTURE_RECTANGLE_FLOAT_RGBA_NV 0x20B4
#define WGL_TEXTURE_FLOAT_R_NV 0x20B5
#define WGL_TEXTURE_FLOAT_RG_NV 0x20B6
#define WGL_TEXTURE_FLOAT_RGB_NV 0x20B7
#define WGL_TEXTURE_FLOAT_RGBA_NV 0x20B8

#define WGLEW_NV_float_buffer WGLEW_GET_VAR(__WGLEW_NV_float_buffer)

#endif /* WGL_NV_float_buffer */

/* -------------------------- WGL_NV_gpu_affinity -------------------------- */

#ifndef WGL_NV_gpu_affinity
#define WGL_NV_gpu_affinity 1

#define WGL_ERROR_INCOMPATIBLE_AFFINITY_MASKS_NV 0x20D0
#define WGL_ERROR_MISSING_AFFINITY_MASK_NV 0x20D1

DECLARE_HANDLE(HGPUNV);
typedef struct _GPU_DEVICE {
  DWORD cb; 
  CHAR DeviceName[32]; 
  CHAR DeviceString[128]; 
  DWORD Flags; 
  RECT rcVirtualScreen; 
} GPU_DEVICE, *PGPU_DEVICE;

typedef HDC (WINAPI * PFNWGLCREATEAFFINITYDCNVPROC) (const HGPUNV *phGpuList);
typedef BOOL (WINAPI * PFNWGLDELETEDCNVPROC) (HDC hdc);
typedef BOOL (WINAPI * PFNWGLENUMGPUDEVICESNVPROC) (HGPUNV hGpu, UINT iDeviceIndex, PGPU_DEVICE lpGpuDevice);
typedef BOOL (WINAPI * PFNWGLENUMGPUSFROMAFFINITYDCNVPROC) (HDC hAffinityDC, UINT iGpuIndex, HGPUNV *hGpu);
typedef BOOL (WINAPI * PFNWGLENUMGPUSNVPROC) (UINT iGpuIndex, HGPUNV *phGpu);

#define wglCreateAffinityDCNV WGLEW_GET_FUN(__wglewCreateAffinityDCNV)
#define wglDeleteDCNV WGLEW_GET_FUN(__wglewDeleteDCNV)
#define wglEnumGpuDevicesNV WGLEW_GET_FUN(__wglewEnumGpuDevicesNV)
#define wglEnumGpusFromAffinityDCNV WGLEW_GET_FUN(__wglewEnumGpusFromAffinityDCNV)
#define wglEnumGpusNV WGLEW_GET_FUN(__wglewEnumGpusNV)

#define WGLEW_NV_gpu_affinity WGLEW_GET_VAR(__WGLEW_NV_gpu_affinity)

#endif /* WGL_NV_gpu_affinity */

/* ---------------------- WGL_NV_multisample_coverage ---------------------- */

#ifndef WGL_NV_multisample_coverage
#define WGL_NV_multisample_coverage 1

#define WGL_COVERAGE_SAMPLES_NV 0x2042
#define WGL_COLOR_SAMPLES_NV 0x20B9

#define WGLEW_NV_multisample_coverage WGLEW_GET_VAR(__WGLEW_NV_multisample_coverage)

#endif /* WGL_NV_multisample_coverage */

/* -------------------------- WGL_NV_present_video ------------------------- */

#ifndef WGL_NV_present_video
#define WGL_NV_present_video 1

#define WGL_NUM_VIDEO_SLOTS_NV 0x20F0

DECLARE_HANDLE(HVIDEOOUTPUTDEVICENV);

typedef BOOL (WINAPI * PFNWGLBINDVIDEODEVICENVPROC) (HDC hDc, unsigned int uVideoSlot, HVIDEOOUTPUTDEVICENV hVideoDevice, const int* piAttribList);
typedef int (WINAPI * PFNWGLENUMERATEVIDEODEVICESNVPROC) (HDC hDc, HVIDEOOUTPUTDEVICENV* phDeviceList);
typedef BOOL (WINAPI * PFNWGLQUERYCURRENTCONTEXTNVPROC) (int iAttribute, int* piValue);

#define wglBindVideoDeviceNV WGLEW_GET_FUN(__wglewBindVideoDeviceNV)
#define wglEnumerateVideoDevicesNV WGLEW_GET_FUN(__wglewEnumerateVideoDevicesNV)
#define wglQueryCurrentContextNV WGLEW_GET_FUN(__wglewQueryCurrentContextNV)

#define WGLEW_NV_present_video WGLEW_GET_VAR(__WGLEW_NV_present_video)

#endif /* WGL_NV_present_video */

/* ---------------------- WGL_NV_render_depth_texture ---------------------- */

#ifndef WGL_NV_render_depth_texture
#define WGL_NV_render_depth_texture 1

#define WGL_NO_TEXTURE_ARB 0x2077
#define WGL_BIND_TO_TEXTURE_DEPTH_NV 0x20A3
#define WGL_BIND_TO_TEXTURE_RECTANGLE_DEPTH_NV 0x20A4
#define WGL_DEPTH_TEXTURE_FORMAT_NV 0x20A5
#define WGL_TEXTURE_DEPTH_COMPONENT_NV 0x20A6
#define WGL_DEPTH_COMPONENT_NV 0x20A7

#define WGLEW_NV_render_depth_texture WGLEW_GET_VAR(__WGLEW_NV_render_depth_texture)

#endif /* WGL_NV_render_depth_texture */

/* -------------------- WGL_NV_render_texture_rectangle -------------------- */

#ifndef WGL_NV_render_texture_rectangle
#define WGL_NV_render_texture_rectangle 1

#define WGL_BIND_TO_TEXTURE_RECTANGLE_RGB_NV 0x20A0
#define WGL_BIND_TO_TEXTURE_RECTANGLE_RGBA_NV 0x20A1
#define WGL_TEXTURE_RECTANGLE_NV 0x20A2

#define WGLEW_NV_render_texture_rectangle WGLEW_GET_VAR(__WGLEW_NV_render_texture_rectangle)

#endif /* WGL_NV_render_texture_rectangle */

/* --------------------------- WGL_NV_swap_group --------------------------- */

#ifndef WGL_NV_swap_group
#define WGL_NV_swap_group 1

typedef BOOL (WINAPI * PFNWGLBINDSWAPBARRIERNVPROC) (GLuint group, GLuint barrier);
typedef BOOL (WINAPI * PFNWGLJOINSWAPGROUPNVPROC) (HDC hDC, GLuint group);
typedef BOOL (WINAPI * PFNWGLQUERYFRAMECOUNTNVPROC) (HDC hDC, GLuint* count);
typedef BOOL (WINAPI * PFNWGLQUERYMAXSWAPGROUPSNVPROC) (HDC hDC, GLuint* maxGroups, GLuint *maxBarriers);
typedef BOOL (WINAPI * PFNWGLQUERYSWAPGROUPNVPROC) (HDC hDC, GLuint* group, GLuint *barrier);
typedef BOOL (WINAPI * PFNWGLRESETFRAMECOUNTNVPROC) (HDC hDC);

#define wglBindSwapBarrierNV WGLEW_GET_FUN(__wglewBindSwapBarrierNV)
#define wglJoinSwapGroupNV WGLEW_GET_FUN(__wglewJoinSwapGroupNV)
#define wglQueryFrameCountNV WGLEW_GET_FUN(__wglewQueryFrameCountNV)
#define wglQueryMaxSwapGroupsNV WGLEW_GET_FUN(__wglewQueryMaxSwapGroupsNV)
#define wglQuerySwapGroupNV WGLEW_GET_FUN(__wglewQuerySwapGroupNV)
#define wglResetFrameCountNV WGLEW_GET_FUN(__wglewResetFrameCountNV)

#define WGLEW_NV_swap_group WGLEW_GET_VAR(__WGLEW_NV_swap_group)

#endif /* WGL_NV_swap_group */

/* ----------------------- WGL_NV_vertex_array_range ----------------------- */

#ifndef WGL_NV_vertex_array_range
#define WGL_NV_vertex_array_range 1

typedef void * (WINAPI * PFNWGLALLOCATEMEMORYNVPROC) (GLsizei size, GLfloat readFrequency, GLfloat writeFrequency, GLfloat priority);
typedef void (WINAPI * PFNWGLFREEMEMORYNVPROC) (void *pointer);

#define wglAllocateMemoryNV WGLEW_GET_FUN(__wglewAllocateMemoryNV)
#define wglFreeMemoryNV WGLEW_GET_FUN(__wglewFreeMemoryNV)

#define WGLEW_NV_vertex_array_range WGLEW_GET_VAR(__WGLEW_NV_vertex_array_range)

#endif /* WGL_NV_vertex_array_range */

/* -------------------------- WGL_NV_video_capture ------------------------- */

#ifndef WGL_NV_video_capture
#define WGL_NV_video_capture 1

#define WGL_UNIQUE_ID_NV 0x20CE
#define WGL_NUM_VIDEO_CAPTURE_SLOTS_NV 0x20CF

DECLARE_HANDLE(HVIDEOINPUTDEVICENV);

typedef BOOL (WINAPI * PFNWGLBINDVIDEOCAPTUREDEVICENVPROC) (UINT uVideoSlot, HVIDEOINPUTDEVICENV hDevice);
typedef UINT (WINAPI * PFNWGLENUMERATEVIDEOCAPTUREDEVICESNVPROC) (HDC hDc, HVIDEOINPUTDEVICENV* phDeviceList);
typedef BOOL (WINAPI * PFNWGLLOCKVIDEOCAPTUREDEVICENVPROC) (HDC hDc, HVIDEOINPUTDEVICENV hDevice);
typedef BOOL (WINAPI * PFNWGLQUERYVIDEOCAPTUREDEVICENVPROC) (HDC hDc, HVIDEOINPUTDEVICENV hDevice, int iAttribute, int* piValue);
typedef BOOL (WINAPI * PFNWGLRELEASEVIDEOCAPTUREDEVICENVPROC) (HDC hDc, HVIDEOINPUTDEVICENV hDevice);

#define wglBindVideoCaptureDeviceNV WGLEW_GET_FUN(__wglewBindVideoCaptureDeviceNV)
#define wglEnumerateVideoCaptureDevicesNV WGLEW_GET_FUN(__wglewEnumerateVideoCaptureDevicesNV)
#define wglLockVideoCaptureDeviceNV WGLEW_GET_FUN(__wglewLockVideoCaptureDeviceNV)
#define wglQueryVideoCaptureDeviceNV WGLEW_GET_FUN(__wglewQueryVideoCaptureDeviceNV)
#define wglReleaseVideoCaptureDeviceNV WGLEW_GET_FUN(__wglewReleaseVideoCaptureDeviceNV)

#define WGLEW_NV_video_capture WGLEW_GET_VAR(__WGLEW_NV_video_capture)

#endif /* WGL_NV_video_capture */

/* -------------------------- WGL_NV_video_output -------------------------- */

#ifndef WGL_NV_video_output
#define WGL_NV_video_output 1

#define WGL_BIND_TO_VIDEO_RGB_NV 0x20C0
#define WGL_BIND_TO_VIDEO_RGBA_NV 0x20C1
#define WGL_BIND_TO_VIDEO_RGB_AND_DEPTH_NV 0x20C2
#define WGL_VIDEO_OUT_COLOR_NV 0x20C3
#define WGL_VIDEO_OUT_ALPHA_NV 0x20C4
#define WGL_VIDEO_OUT_DEPTH_NV 0x20C5
#define WGL_VIDEO_OUT_COLOR_AND_ALPHA_NV 0x20C6
#define WGL_VIDEO_OUT_COLOR_AND_DEPTH_NV 0x20C7
#define WGL_VIDEO_OUT_FRAME 0x20C8
#define WGL_VIDEO_OUT_FIELD_1 0x20C9
#define WGL_VIDEO_OUT_FIELD_2 0x20CA
#define WGL_VIDEO_OUT_STACKED_FIELDS_1_2 0x20CB
#define WGL_VIDEO_OUT_STACKED_FIELDS_2_1 0x20CC

DECLARE_HANDLE(HPVIDEODEV);

typedef BOOL (WINAPI * PFNWGLBINDVIDEOIMAGENVPROC) (HPVIDEODEV hVideoDevice, HPBUFFERARB hPbuffer, int iVideoBuffer);
typedef BOOL (WINAPI * PFNWGLGETVIDEODEVICENVPROC) (HDC hDC, int numDevices, HPVIDEODEV* hVideoDevice);
typedef BOOL (WINAPI * PFNWGLGETVIDEOINFONVPROC) (HPVIDEODEV hpVideoDevice, unsigned long* pulCounterOutputPbuffer, unsigned long *pulCounterOutputVideo);
typedef BOOL (WINAPI * PFNWGLRELEASEVIDEODEVICENVPROC) (HPVIDEODEV hVideoDevice);
typedef BOOL (WINAPI * PFNWGLRELEASEVIDEOIMAGENVPROC) (HPBUFFERARB hPbuffer, int iVideoBuffer);
typedef BOOL (WINAPI * PFNWGLSENDPBUFFERTOVIDEONVPROC) (HPBUFFERARB hPbuffer, int iBufferType, unsigned long* pulCounterPbuffer, BOOL bBlock);

#define wglBindVideoImageNV WGLEW_GET_FUN(__wglewBindVideoImageNV)
#define wglGetVideoDeviceNV WGLEW_GET_FUN(__wglewGetVideoDeviceNV)
#define wglGetVideoInfoNV WGLEW_GET_FUN(__wglewGetVideoInfoNV)
#define wglReleaseVideoDeviceNV WGLEW_GET_FUN(__wglewReleaseVideoDeviceNV)
#define wglReleaseVideoImageNV WGLEW_GET_FUN(__wglewReleaseVideoImageNV)
#define wglSendPbufferToVideoNV WGLEW_GET_FUN(__wglewSendPbufferToVideoNV)

#define WGLEW_NV_video_output WGLEW_GET_VAR(__WGLEW_NV_video_output)

#endif /* WGL_NV_video_output */

/* -------------------------- WGL_OML_sync_control ------------------------- */

#ifndef WGL_OML_sync_control
#define WGL_OML_sync_control 1

typedef BOOL (WINAPI * PFNWGLGETMSCRATEOMLPROC) (HDC hdc, INT32* numerator, INT32 *denominator);
typedef BOOL (WINAPI * PFNWGLGETSYNCVALUESOMLPROC) (HDC hdc, INT64* ust, INT64 *msc, INT64 *sbc);
typedef INT64 (WINAPI * PFNWGLSWAPBUFFERSMSCOMLPROC) (HDC hdc, INT64 target_msc, INT64 divisor, INT64 remainder);
typedef INT64 (WINAPI * PFNWGLSWAPLAYERBUFFERSMSCOMLPROC) (HDC hdc, INT fuPlanes, INT64 target_msc, INT64 divisor, INT64 remainder);
typedef BOOL (WINAPI * PFNWGLWAITFORMSCOMLPROC) (HDC hdc, INT64 target_msc, INT64 divisor, INT64 remainder, INT64* ust, INT64 *msc, INT64 *sbc);
typedef BOOL (WINAPI * PFNWGLWAITFORSBCOMLPROC) (HDC hdc, INT64 target_sbc, INT64* ust, INT64 *msc, INT64 *sbc);

#define wglGetMscRateOML WGLEW_GET_FUN(__wglewGetMscRateOML)
#define wglGetSyncValuesOML WGLEW_GET_FUN(__wglewGetSyncValuesOML)
#define wglSwapBuffersMscOML WGLEW_GET_FUN(__wglewSwapBuffersMscOML)
#define wglSwapLayerBuffersMscOML WGLEW_GET_FUN(__wglewSwapLayerBuffersMscOML)
#define wglWaitForMscOML WGLEW_GET_FUN(__wglewWaitForMscOML)
#define wglWaitForSbcOML WGLEW_GET_FUN(__wglewWaitForSbcOML)

#define WGLEW_OML_sync_control WGLEW_GET_VAR(__WGLEW_OML_sync_control)

#endif /* WGL_OML_sync_control */

/* ------------------------------------------------------------------------- */

#ifdef GLEW_MX
#define WGLEW_EXPORT
#else
#define WGLEW_EXPORT GLEWAPI
#endif /* GLEW_MX */

#ifdef GLEW_MX
struct WGLEWContextStruct
{
#endif /* GLEW_MX */

WGLEW_EXPORT PFNWGLSETSTEREOEMITTERSTATE3DLPROC __wglewSetStereoEmitterState3DL;

WGLEW_EXPORT PFNWGLBLITCONTEXTFRAMEBUFFERAMDPROC __wglewBlitContextFramebufferAMD;
WGLEW_EXPORT PFNWGLCREATEASSOCIATEDCONTEXTAMDPROC __wglewCreateAssociatedContextAMD;
WGLEW_EXPORT PFNWGLCREATEASSOCIATEDCONTEXTATTRIBSAMDPROC __wglewCreateAssociatedContextAttribsAMD;
WGLEW_EXPORT PFNWGLDELETEASSOCIATEDCONTEXTAMDPROC __wglewDeleteAssociatedContextAMD;
WGLEW_EXPORT PFNWGLGETCONTEXTGPUIDAMDPROC __wglewGetContextGPUIDAMD;
WGLEW_EXPORT PFNWGLGETCURRENTASSOCIATEDCONTEXTAMDPROC __wglewGetCurrentAssociatedContextAMD;
WGLEW_EXPORT PFNWGLGETGPUIDSAMDPROC __wglewGetGPUIDsAMD;
WGLEW_EXPORT PFNWGLGETGPUINFOAMDPROC __wglewGetGPUInfoAMD;
WGLEW_EXPORT PFNWGLMAKEASSOCIATEDCONTEXTCURRENTAMDPROC __wglewMakeAssociatedContextCurrentAMD;

WGLEW_EXPORT PFNWGLCREATEBUFFERREGIONARBPROC __wglewCreateBufferRegionARB;
WGLEW_EXPORT PFNWGLDELETEBUFFERREGIONARBPROC __wglewDeleteBufferRegionARB;
WGLEW_EXPORT PFNWGLRESTOREBUFFERREGIONARBPROC __wglewRestoreBufferRegionARB;
WGLEW_EXPORT PFNWGLSAVEBUFFERREGIONARBPROC __wglewSaveBufferRegionARB;

WGLEW_EXPORT PFNWGLCREATECONTEXTATTRIBSARBPROC __wglewCreateContextAttribsARB;

WGLEW_EXPORT PFNWGLGETEXTENSIONSSTRINGARBPROC __wglewGetExtensionsStringARB;

WGLEW_EXPORT PFNWGLGETCURRENTREADDCARBPROC __wglewGetCurrentReadDCARB;
WGLEW_EXPORT PFNWGLMAKECONTEXTCURRENTARBPROC __wglewMakeContextCurrentARB;

WGLEW_EXPORT PFNWGLCREATEPBUFFERARBPROC __wglewCreatePbufferARB;
WGLEW_EXPORT PFNWGLDESTROYPBUFFERARBPROC __wglewDestroyPbufferARB;
WGLEW_EXPORT PFNWGLGETPBUFFERDCARBPROC __wglewGetPbufferDCARB;
WGLEW_EXPORT PFNWGLQUERYPBUFFERARBPROC __wglewQueryPbufferARB;
WGLEW_EXPORT PFNWGLRELEASEPBUFFERDCARBPROC __wglewReleasePbufferDCARB;

WGLEW_EXPORT PFNWGLCHOOSEPIXELFORMATARBPROC __wglewChoosePixelFormatARB;
WGLEW_EXPORT PFNWGLGETPIXELFORMATATTRIBFVARBPROC __wglewGetPixelFormatAttribfvARB;
WGLEW_EXPORT PFNWGLGETPIXELFORMATATTRIBIVARBPROC __wglewGetPixelFormatAttribivARB;

WGLEW_EXPORT PFNWGLBINDTEXIMAGEARBPROC __wglewBindTexImageARB;
WGLEW_EXPORT PFNWGLRELEASETEXIMAGEARBPROC __wglewReleaseTexImageARB;
WGLEW_EXPORT PFNWGLSETPBUFFERATTRIBARBPROC __wglewSetPbufferAttribARB;

WGLEW_EXPORT PFNWGLBINDDISPLAYCOLORTABLEEXTPROC __wglewBindDisplayColorTableEXT;
WGLEW_EXPORT PFNWGLCREATEDISPLAYCOLORTABLEEXTPROC __wglewCreateDisplayColorTableEXT;
WGLEW_EXPORT PFNWGLDESTROYDISPLAYCOLORTABLEEXTPROC __wglewDestroyDisplayColorTableEXT;
WGLEW_EXPORT PFNWGLLOADDISPLAYCOLORTABLEEXTPROC __wglewLoadDisplayColorTableEXT;

WGLEW_EXPORT PFNWGLGETEXTENSIONSSTRINGEXTPROC __wglewGetExtensionsStringEXT;

WGLEW_EXPORT PFNWGLGETCURRENTREADDCEXTPROC __wglewGetCurrentReadDCEXT;
WGLEW_EXPORT PFNWGLMAKECONTEXTCURRENTEXTPROC __wglewMakeContextCurrentEXT;

WGLEW_EXPORT PFNWGLCREATEPBUFFEREXTPROC __wglewCreatePbufferEXT;
WGLEW_EXPORT PFNWGLDESTROYPBUFFEREXTPROC __wglewDestroyPbufferEXT;
WGLEW_EXPORT PFNWGLGETPBUFFERDCEXTPROC __wglewGetPbufferDCEXT;
WGLEW_EXPORT PFNWGLQUERYPBUFFEREXTPROC __wglewQueryPbufferEXT;
WGLEW_EXPORT PFNWGLRELEASEPBUFFERDCEXTPROC __wglewReleasePbufferDCEXT;

WGLEW_EXPORT PFNWGLCHOOSEPIXELFORMATEXTPROC __wglewChoosePixelFormatEXT;
WGLEW_EXPORT PFNWGLGETPIXELFORMATATTRIBFVEXTPROC __wglewGetPixelFormatAttribfvEXT;
WGLEW_EXPORT PFNWGLGETPIXELFORMATATTRIBIVEXTPROC __wglewGetPixelFormatAttribivEXT;

WGLEW_EXPORT PFNWGLGETSWAPINTERVALEXTPROC __wglewGetSwapIntervalEXT;
WGLEW_EXPORT PFNWGLSWAPINTERVALEXTPROC __wglewSwapIntervalEXT;

WGLEW_EXPORT PFNWGLGETDIGITALVIDEOPARAMETERSI3DPROC __wglewGetDigitalVideoParametersI3D;
WGLEW_EXPORT PFNWGLSETDIGITALVIDEOPARAMETERSI3DPROC __wglewSetDigitalVideoParametersI3D;

WGLEW_EXPORT PFNWGLGETGAMMATABLEI3DPROC __wglewGetGammaTableI3D;
WGLEW_EXPORT PFNWGLGETGAMMATABLEPARAMETERSI3DPROC __wglewGetGammaTableParametersI3D;
WGLEW_EXPORT PFNWGLSETGAMMATABLEI3DPROC __wglewSetGammaTableI3D;
WGLEW_EXPORT PFNWGLSETGAMMATABLEPARAMETERSI3DPROC __wglewSetGammaTableParametersI3D;

WGLEW_EXPORT PFNWGLDISABLEGENLOCKI3DPROC __wglewDisableGenlockI3D;
WGLEW_EXPORT PFNWGLENABLEGENLOCKI3DPROC __wglewEnableGenlockI3D;
WGLEW_EXPORT PFNWGLGENLOCKSAMPLERATEI3DPROC __wglewGenlockSampleRateI3D;
WGLEW_EXPORT PFNWGLGENLOCKSOURCEDELAYI3DPROC __wglewGenlockSourceDelayI3D;
WGLEW_EXPORT PFNWGLGENLOCKSOURCEEDGEI3DPROC __wglewGenlockSourceEdgeI3D;
WGLEW_EXPORT PFNWGLGENLOCKSOURCEI3DPROC __wglewGenlockSourceI3D;
WGLEW_EXPORT PFNWGLGETGENLOCKSAMPLERATEI3DPROC __wglewGetGenlockSampleRateI3D;
WGLEW_EXPORT PFNWGLGETGENLOCKSOURCEDELAYI3DPROC __wglewGetGenlockSourceDelayI3D;
WGLEW_EXPORT PFNWGLGETGENLOCKSOURCEEDGEI3DPROC __wglewGetGenlockSourceEdgeI3D;
WGLEW_EXPORT PFNWGLGETGENLOCKSOURCEI3DPROC __wglewGetGenlockSourceI3D;
WGLEW_EXPORT PFNWGLISENABLEDGENLOCKI3DPROC __wglewIsEnabledGenlockI3D;
WGLEW_EXPORT PFNWGLQUERYGENLOCKMAXSOURCEDELAYI3DPROC __wglewQueryGenlockMaxSourceDelayI3D;

WGLEW_EXPORT PFNWGLASSOCIATEIMAGEBUFFEREVENTSI3DPROC __wglewAssociateImageBufferEventsI3D;
WGLEW_EXPORT PFNWGLCREATEIMAGEBUFFERI3DPROC __wglewCreateImageBufferI3D;
WGLEW_EXPORT PFNWGLDESTROYIMAGEBUFFERI3DPROC __wglewDestroyImageBufferI3D;
WGLEW_EXPORT PFNWGLRELEASEIMAGEBUFFEREVENTSI3DPROC __wglewReleaseImageBufferEventsI3D;

WGLEW_EXPORT PFNWGLDISABLEFRAMELOCKI3DPROC __wglewDisableFrameLockI3D;
WGLEW_EXPORT PFNWGLENABLEFRAMELOCKI3DPROC __wglewEnableFrameLockI3D;
WGLEW_EXPORT PFNWGLISENABLEDFRAMELOCKI3DPROC __wglewIsEnabledFrameLockI3D;
WGLEW_EXPORT PFNWGLQUERYFRAMELOCKMASTERI3DPROC __wglewQueryFrameLockMasterI3D;

WGLEW_EXPORT PFNWGLBEGINFRAMETRACKINGI3DPROC __wglewBeginFrameTrackingI3D;
WGLEW_EXPORT PFNWGLENDFRAMETRACKINGI3DPROC __wglewEndFrameTrackingI3D;
WGLEW_EXPORT PFNWGLGETFRAMEUSAGEI3DPROC __wglewGetFrameUsageI3D;
WGLEW_EXPORT PFNWGLQUERYFRAMETRACKINGI3DPROC __wglewQueryFrameTrackingI3D;

WGLEW_EXPORT PFNWGLDXCLOSEDEVICENVPROC __wglewDXCloseDeviceNV;
WGLEW_EXPORT PFNWGLDXLOCKOBJECTSNVPROC __wglewDXLockObjectsNV;
WGLEW_EXPORT PFNWGLDXOBJECTACCESSNVPROC __wglewDXObjectAccessNV;
WGLEW_EXPORT PFNWGLDXOPENDEVICENVPROC __wglewDXOpenDeviceNV;
WGLEW_EXPORT PFNWGLDXREGISTEROBJECTNVPROC __wglewDXRegisterObjectNV;
WGLEW_EXPORT PFNWGLDXSETRESOURCESHAREHANDLENVPROC __wglewDXSetResourceShareHandleNV;
WGLEW_EXPORT PFNWGLDXUNLOCKOBJECTSNVPROC __wglewDXUnlockObjectsNV;
WGLEW_EXPORT PFNWGLDXUNREGISTEROBJECTNVPROC __wglewDXUnregisterObjectNV;

WGLEW_EXPORT PFNWGLCOPYIMAGESUBDATANVPROC __wglewCopyImageSubDataNV;

WGLEW_EXPORT PFNWGLCREATEAFFINITYDCNVPROC __wglewCreateAffinityDCNV;
WGLEW_EXPORT PFNWGLDELETEDCNVPROC __wglewDeleteDCNV;
WGLEW_EXPORT PFNWGLENUMGPUDEVICESNVPROC __wglewEnumGpuDevicesNV;
WGLEW_EXPORT PFNWGLENUMGPUSFROMAFFINITYDCNVPROC __wglewEnumGpusFromAffinityDCNV;
WGLEW_EXPORT PFNWGLENUMGPUSNVPROC __wglewEnumGpusNV;

WGLEW_EXPORT PFNWGLBINDVIDEODEVICENVPROC __wglewBindVideoDeviceNV;
WGLEW_EXPORT PFNWGLENUMERATEVIDEODEVICESNVPROC __wglewEnumerateVideoDevicesNV;
WGLEW_EXPORT PFNWGLQUERYCURRENTCONTEXTNVPROC __wglewQueryCurrentContextNV;

WGLEW_EXPORT PFNWGLBINDSWAPBARRIERNVPROC __wglewBindSwapBarrierNV;
WGLEW_EXPORT PFNWGLJOINSWAPGROUPNVPROC __wglewJoinSwapGroupNV;
WGLEW_EXPORT PFNWGLQUERYFRAMECOUNTNVPROC __wglewQueryFrameCountNV;
WGLEW_EXPORT PFNWGLQUERYMAXSWAPGROUPSNVPROC __wglewQueryMaxSwapGroupsNV;
WGLEW_EXPORT PFNWGLQUERYSWAPGROUPNVPROC __wglewQuerySwapGroupNV;
WGLEW_EXPORT PFNWGLRESETFRAMECOUNTNVPROC __wglewResetFrameCountNV;

WGLEW_EXPORT PFNWGLALLOCATEMEMORYNVPROC __wglewAllocateMemoryNV;
WGLEW_EXPORT PFNWGLFREEMEMORYNVPROC __wglewFreeMemoryNV;

WGLEW_EXPORT PFNWGLBINDVIDEOCAPTUREDEVICENVPROC __wglewBindVideoCaptureDeviceNV;
WGLEW_EXPORT PFNWGLENUMERATEVIDEOCAPTUREDEVICESNVPROC __wglewEnumerateVideoCaptureDevicesNV;
WGLEW_EXPORT PFNWGLLOCKVIDEOCAPTUREDEVICENVPROC __wglewLockVideoCaptureDeviceNV;
WGLEW_EXPORT PFNWGLQUERYVIDEOCAPTUREDEVICENVPROC __wglewQueryVideoCaptureDeviceNV;
WGLEW_EXPORT PFNWGLRELEASEVIDEOCAPTUREDEVICENVPROC __wglewReleaseVideoCaptureDeviceNV;

WGLEW_EXPORT PFNWGLBINDVIDEOIMAGENVPROC __wglewBindVideoImageNV;
WGLEW_EXPORT PFNWGLGETVIDEODEVICENVPROC __wglewGetVideoDeviceNV;
WGLEW_EXPORT PFNWGLGETVIDEOINFONVPROC __wglewGetVideoInfoNV;
WGLEW_EXPORT PFNWGLRELEASEVIDEODEVICENVPROC __wglewReleaseVideoDeviceNV;
WGLEW_EXPORT PFNWGLRELEASEVIDEOIMAGENVPROC __wglewReleaseVideoImageNV;
WGLEW_EXPORT PFNWGLSENDPBUFFERTOVIDEONVPROC __wglewSendPbufferToVideoNV;

WGLEW_EXPORT PFNWGLGETMSCRATEOMLPROC __wglewGetMscRateOML;
WGLEW_EXPORT PFNWGLGETSYNCVALUESOMLPROC __wglewGetSyncValuesOML;
WGLEW_EXPORT PFNWGLSWAPBUFFERSMSCOMLPROC __wglewSwapBuffersMscOML;
WGLEW_EXPORT PFNWGLSWAPLAYERBUFFERSMSCOMLPROC __wglewSwapLayerBuffersMscOML;
WGLEW_EXPORT PFNWGLWAITFORMSCOMLPROC __wglewWaitForMscOML;
WGLEW_EXPORT PFNWGLWAITFORSBCOMLPROC __wglewWaitForSbcOML;
WGLEW_EXPORT GLboolean __WGLEW_3DFX_multisample;
WGLEW_EXPORT GLboolean __WGLEW_3DL_stereo_control;
WGLEW_EXPORT GLboolean __WGLEW_AMD_gpu_association;
WGLEW_EXPORT GLboolean __WGLEW_ARB_buffer_region;
WGLEW_EXPORT GLboolean __WGLEW_ARB_create_context;
WGLEW_EXPORT GLboolean __WGLEW_ARB_create_context_profile;
WGLEW_EXPORT GLboolean __WGLEW_ARB_create_context_robustness;
WGLEW_EXPORT GLboolean __WGLEW_ARB_extensions_string;
WGLEW_EXPORT GLboolean __WGLEW_ARB_framebuffer_sRGB;
WGLEW_EXPORT GLboolean __WGLEW_ARB_make_current_read;
WGLEW_EXPORT GLboolean __WGLEW_ARB_multisample;
WGLEW_EXPORT GLboolean __WGLEW_ARB_pbuffer;
WGLEW_EXPORT GLboolean __WGLEW_ARB_pixel_format;
WGLEW_EXPORT GLboolean __WGLEW_ARB_pixel_format_float;
WGLEW_EXPORT GLboolean __WGLEW_ARB_render_texture;
WGLEW_EXPORT GLboolean __WGLEW_ATI_pixel_format_float;
WGLEW_EXPORT GLboolean __WGLEW_ATI_render_texture_rectangle;
WGLEW_EXPORT GLboolean __WGLEW_EXT_create_context_es2_profile;
WGLEW_EXPORT GLboolean __WGLEW_EXT_depth_float;
WGLEW_EXPORT GLboolean __WGLEW_EXT_display_color_table;
WGLEW_EXPORT GLboolean __WGLEW_EXT_extensions_string;
WGLEW_EXPORT GLboolean __WGLEW_EXT_framebuffer_sRGB;
WGLEW_EXPORT GLboolean __WGLEW_EXT_make_current_read;
WGLEW_EXPORT GLboolean __WGLEW_EXT_multisample;
WGLEW_EXPORT GLboolean __WGLEW_EXT_pbuffer;
WGLEW_EXPORT GLboolean __WGLEW_EXT_pixel_format;
WGLEW_EXPORT GLboolean __WGLEW_EXT_pixel_format_packed_float;
WGLEW_EXPORT GLboolean __WGLEW_EXT_swap_control;
WGLEW_EXPORT GLboolean __WGLEW_I3D_digital_video_control;
WGLEW_EXPORT GLboolean __WGLEW_I3D_gamma;
WGLEW_EXPORT GLboolean __WGLEW_I3D_genlock;
WGLEW_EXPORT GLboolean __WGLEW_I3D_image_buffer;
WGLEW_EXPORT GLboolean __WGLEW_I3D_swap_frame_lock;
WGLEW_EXPORT GLboolean __WGLEW_I3D_swap_frame_usage;
WGLEW_EXPORT GLboolean __WGLEW_NV_DX_interop;
WGLEW_EXPORT GLboolean __WGLEW_NV_copy_image;
WGLEW_EXPORT GLboolean __WGLEW_NV_float_buffer;
WGLEW_EXPORT GLboolean __WGLEW_NV_gpu_affinity;
WGLEW_EXPORT GLboolean __WGLEW_NV_multisample_coverage;
WGLEW_EXPORT GLboolean __WGLEW_NV_present_video;
WGLEW_EXPORT GLboolean __WGLEW_NV_render_depth_texture;
WGLEW_EXPORT GLboolean __WGLEW_NV_render_texture_rectangle;
WGLEW_EXPORT GLboolean __WGLEW_NV_swap_group;
WGLEW_EXPORT GLboolean __WGLEW_NV_vertex_array_range;
WGLEW_EXPORT GLboolean __WGLEW_NV_video_capture;
WGLEW_EXPORT GLboolean __WGLEW_NV_video_output;
WGLEW_EXPORT GLboolean __WGLEW_OML_sync_control;

#ifdef GLEW_MX
}; /* WGLEWContextStruct */
#endif /* GLEW_MX */

/* ------------------------------------------------------------------------- */

#ifdef GLEW_MX

typedef struct WGLEWContextStruct WGLEWContext;
GLEWAPI GLenum wglewContextInit (WGLEWContext* ctx);
GLEWAPI GLboolean wglewContextIsSupported (const WGLEWContext* ctx, const char* name);

#define wglewInit() wglewContextInit(wglewGetContext())
#define wglewIsSupported(x) wglewContextIsSupported(wglewGetContext(), x)

#define WGLEW_GET_VAR(x) (*(const GLboolean*)&(wglewGetContext()->x))
#define WGLEW_GET_FUN(x) wglewGetContext()->x

#else /* GLEW_MX */

#define WGLEW_GET_VAR(x) (*(const GLboolean*)&x)
#define WGLEW_GET_FUN(x) x

GLEWAPI GLboolean wglewIsSupported (const char* name);

#endif /* GLEW_MX */

GLEWAPI GLboolean wglewGetExtension (const char* name);

#ifdef __cplusplus
}
#endif

#undef GLEWAPI

#endif /* __wglew_h__ */
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#ifndef __wglext_h_
#define __wglext_h_

#ifdef __cplusplus
extern "C" {
#endif

/*
** License Applicability. Except to the extent portions of this file are
** made subject to an alternative license as permitted in the SGI Free
** Software License B, Version 1.1 (the "License"), the contents of this
** file are subject only to the provisions of the License. You may not use
** this file except in compliance with the License. You may obtain a copy
** of the License at Silicon Graphics, Inc., attn: Legal Services, 1600
** Amphitheatre Parkway, Mountain View, CA 94043-1351, or at:
** 
** http://oss.sgi.com/projects/FreeB
** 
** Note that, as provided in the License, the Software is distributed on an
** "AS IS" basis, with ALL EXPRESS AND IMPLIED WARRANTIES AND CONDITIONS
** DISCLAIMED, INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES AND
** CONDITIONS OF MERCHANTABILITY, SATISFACTORY QUALITY, FITNESS FOR A
** PARTICULAR PURPOSE, AND NON-INFRINGEMENT.
** 
** Original Code. The Original Code is: OpenGL Sample Implementation,
** Version 1.2.1, released January 26, 2000, developed by Silicon Graphics,
** Inc. The Original Code is Copyright (c) 1991-2000 Silicon Graphics, Inc.
** Copyright in any portions created by third parties is as indicated
** elsewhere herein. All Rights Reserved.
** 
** Additional Notice Provisions: This software was created using the
** OpenGL(R) version 1.2.1 Sample Implementation published by SGI, but has
** not been independently verified as being compliant with the OpenGL(R)
** version 1.2.1 Specification.
*/

#if defined(_WIN32) && !defined(APIENTRY) && !defined(__CYGWIN__)
#define WIN32_LEAN_AND_MEAN 1
#include <windows.h>
#endif

#ifndef APIENTRY
#define APIENTRY
#endif

/*************************************************************/

/* Header file version number */
#define WGL_WGLEXT_VERSION 1

#ifndef WGL_ARB_buffer_region
#define WGL_FRONT_COLOR_BUFFER_BIT_ARB 0x00000001
#define WGL_BACK_COLOR_BUFFER_BIT_ARB  0x00000002
#define WGL_DEPTH_BUFFER_BIT_ARB       0x00000004
#define WGL_STENCIL_BUFFER_BIT_ARB     0x00000008
#endif

#ifndef WGL_ARB_extensions_string
#endif

#ifndef WGL_ARB_pixel_format
#define WGL_NUMBER_PIXEL_FORMATS_ARB   0x2000
#define WGL_DRAW_TO_WINDOW_ARB         0x2001
#define WGL_DRAW_TO_BITMAP_ARB         0x2002
#define WGL_ACCELERATION_ARB           0x2003
#define WGL_NEED_PALETTE_ARB           0x2004
#define WGL_NEED_SYSTEM_PALETTE_ARB    0x2005
#define WGL_SWAP_LAYER_BUFFERS_ARB     0x2006
#define WGL_SWAP_METHOD_ARB            0x2007
#define WGL_NUMBER_OVERLAYS_ARB        0x2008
#define WGL_NUMBER_UNDERLAYS_ARB       0x2009
#define WGL_TRANSPARENT_ARB            0x200A
#define WGL_TRANSPARENT_RED_VALUE_ARB  0x2037
#define WGL_TRANSPARENT_GREEN_VALUE_ARB 0x2038
#define WGL_TRANSPARENT_BLUE_VALUE_ARB 0x2039
#define WGL_TRANSPARENT_ALPHA_VALUE_ARB 0x203A
#define WGL_TRANSPARENT_INDEX_VALUE_ARB 0x203B
#define WGL_SHARE_DEPTH_ARB            0x200C
#define WGL_SHARE_STENCIL_ARB          0x200D
#define WGL_SHARE_ACCUM_ARB            0x200E
#define WGL_SUPPORT_GDI_ARB            0x200F
#define WGL_SUPPORT_OPENGL_ARB         0x2010
#define WGL_DOUBLE_BUFFER_ARB          0x2011
#define WGL_STEREO_ARB                 0x2012
#define WGL_PIXEL_TYPE_ARB             0x2013
#define WGL_COLOR_BITS_ARB             0x2014
#define WGL_RED_BITS_ARB               0x2015
#define WGL_RED_SHIFT_ARB              0x2016
#define WGL_GREEN_BITS_ARB             0x2017
#define WGL_GREEN_SHIFT_ARB            0x2018
#define WGL_BLUE_BITS_ARB              0x2019
#define WGL_BLUE_SHIFT_ARB             0x201A
#define WGL_ALPHA_BITS_ARB             0x201B
#define WGL_ALPHA_SHIFT_ARB            0x201C
#define WGL_ACCUM_BITS_ARB             0x201D
#define WGL_ACCUM_RED_BITS_ARB         0x201E
#define WGL_ACCUM_GREEN_BITS_ARB       0x201F
#define WGL_ACCUM_BLUE_BITS_ARB        0x2020
#define WGL_ACCUM_ALPHA_BITS_ARB       0x2021
#define WGL_DEPTH_BITS_ARB             0x2022
#define WGL_STENCIL_BITS_ARB           0x2023
#define WGL_AUX_BUFFERS_ARB            0x2024
#define WGL_NO_ACCELERATION_ARB        0x2025
#define WGL_GENERIC_ACCELERATION_ARB   0x2026
#define WGL_FULL_ACCELERATION_ARB      0x2027
#define WGL_SWAP_EXCHANGE_ARB          0x2028
#define WGL_SWAP_COPY_ARB              0x2029
#define WGL_SWAP_UNDEFINED_ARB         0x202A
#define WGL_TYPE_RGBA_ARB              0x202B
#define WGL_TYPE_COLORINDEX_ARB        0x202C
#endif

#ifndef WGL_ARB_make_current_read
#define ERROR_INVALID_PIXEL_TYPE_ARB   0x2043
#define ERROR_INCOMPATIBLE_DEVICE_CONTEXTS_ARB 0x2054
#endif

#ifndef WGL_ARB_pbuffer
#define WGL_DRAW_TO_PBUFFER_ARB        0x202D
#define WGL_MAX_PBUFFER_PIXELS_ARB     0x202E
#define WGL_MAX_PBUFFER_WIDTH_ARB      0x202F
#define WGL_MAX_PBUFFER_HEIGHT_ARB     0x2030
#define WGL_PBUFFER_LARGEST_ARB        0x2033
#define WGL_PBUFFER_WIDTH_ARB          0x2034
#define WGL_PBUFFER_HEIGHT_ARB         0x2035
#define WGL_PBUFFER_LOST_ARB           0x2036
#endif

#ifndef WGL_ARB_render_texture
#define WGL_BIND_TO_TEXTURE_RGB_ARB        0x2070
#define WGL_BIND_TO_TEXTURE_RGBA_ARB       0x2071
#define WGL_TEXTURE_FORMAT_ARB             0x2072
#define WGL_TEXTURE_TARGET_ARB             0x2073
#define WGL_MIPMAP_TEXTURE_ARB             0x2074
#define WGL_TEXTURE_RGB_ARB                0x2075
#define WGL_TEXTURE_RGBA_ARB               0x2076
#define WGL_NO_TEXTURE_ARB                 0x2077
#define WGL_TEXTURE_CUBE_MAP_ARB           0x2078
#define WGL_TEXTURE_1D_ARB                 0x2079
#define WGL_TEXTURE_2D_ARB                 0x207A
#define WGL_MIPMAP_LEVEL_ARB               0x207B
#define WGL_CUBE_MAP_FACE_ARB              0x207C
#define WGL_TEXTURE_CUBE_MAP_POSITIVE_X_ARB 0x207D
#define WGL_TEXTURE_CUBE_MAP_NEGATIVE_X_ARB 0x207E
#define WGL_TEXTURE_CUBE_MAP_POSITIVE_Y_ARB 0x207F
#define WGL_TEXTURE_CUBE_MAP_NEGATIVE_Y_ARB 0x2080
#define WGL_TEXTURE_CUBE_MAP_POSITIVE_Z_ARB 0x2081
#define WGL_TEXTURE_CUBE_MAP_NEGATIVE_Z_ARB 0x2082
#define WGL_FRONT_LEFT_ARB                 0x2083
#define WGL_FRONT_RIGHT_ARB                0x2084
#define WGL_BACK_LEFT_ARB                  0x2085
#define WGL_BACK_RIGHT_ARB                 0x2086
#define WGL_AUX0_ARB                       0x2087
#define WGL_AUX1_ARB                       0x2088
#define WGL_AUX2_ARB                       0x2089
#define WGL_AUX3_ARB                       0x208A
#define WGL_AUX4_ARB                       0x208B
#define WGL_AUX5_ARB                       0x208C
#define WGL_AUX6_ARB                       0x208D
#define WGL_AUX7_ARB                       0x208E
#define WGL_AUX8_ARB                       0x208F
#define WGL_AUX9_ARB                       0x2090
#endif

#ifndef WGL_EXT_make_current_read
#define ERROR_INVALID_PIXEL_TYPE_EXT   0x2043
#endif

#ifndef WGL_EXT_pixel_format
#define WGL_NUMBER_PIXEL_FORMATS_EXT   0x2000
#define WGL_DRAW_TO_WINDOW_EXT         0x2001
#define WGL_DRAW_TO_BITMAP_EXT         0x2002
#define WGL_ACCELERATION_EXT           0x2003
#define WGL_NEED_PALETTE_EXT           0x2004
#define WGL_NEED_SYSTEM_PALETTE_EXT    0x2005
#define WGL_SWAP_LAYER_BUFFERS_EXT     0x2006
#define WGL_SWAP_METHOD_EXT            0x2007
#define WGL_NUMBER_OVERLAYS_EXT        0x2008
#define WGL_NUMBER_UNDERLAYS_EXT       0x2009
#define WGL_TRANSPARENT_EXT            0x200A
#define WGL_TRANSPARENT_VALUE_EXT      0x200B
#define WGL_SHARE_DEPTH_EXT            0x200C
#define WGL_SHARE_STENCIL_EXT          0x200D
#define WGL_SHARE_ACCUM_EXT            0x200E
#define WGL_SUPPORT_GDI_EXT            0x200F
#define WGL_SUPPORT_OPENGL_EXT         0x2010
#define WGL_DOUBLE_BUFFER_EXT          0x2011
#define WGL_STEREO_EXT                 0x2012
#define WGL_PIXEL_TYPE_EXT             0x2013
#define WGL_COLOR_BITS_EXT             0x2014
#define WGL_RED_BITS_EXT               0x2015
#define WGL_RED_SHIFT_EXT              0x2016
#define WGL_GREEN_BITS_EXT             0x2017
#define WGL_GREEN_SHIFT_EXT            0x2018
#define WGL_BLUE_BITS_EXT              0x2019
#define WGL_BLUE_SHIFT_EXT             0x201A
#define WGL_ALPHA_BITS_EXT             0x201B
#define WGL_ALPHA_SHIFT_EXT            0x201C
#define WGL_ACCUM_BITS_EXT             0x201D
#define WGL_ACCUM_RED_BITS_EXT         0x201E
#define WGL_ACCUM_GREEN_BITS_EXT       0x201F
#define WGL_ACCUM_BLUE_BITS_EXT        0x2020
#define WGL_ACCUM_ALPHA_BITS_EXT       0x2021
#define WGL_DEPTH_BITS_EXT             0x2022
#define WGL_STENCIL_BITS_EXT           0x2023
#define WGL_AUX_BUFFERS_EXT            0x2024
#define WGL_NO_ACCELERATION_EXT        0x2025
#define WGL_GENERIC_ACCELERATION_EXT   0x2026
#define WGL_FULL_ACCELERATION_EXT      0x2027
#define WGL_SWAP_EXCHANGE_EXT          0x2028
#define WGL_SWAP_COPY_EXT              0x2029
#define WGL_SWAP_UNDEFINED_EXT         0x202A
#define WGL_TYPE_RGBA_EXT              0x202B
#define WGL_TYPE_COLORINDEX_EXT        0x202C
#endif

#ifndef WGL_EXT_pbuffer
#define WGL_DRAW_TO_PBUFFER_EXT        0x202D
#define WGL_MAX_PBUFFER_PIXELS_EXT     0x202E
#define WGL_MAX_PBUFFER_WIDTH_EXT      0x202F
#define WGL_MAX_PBUFFER_HEIGHT_EXT     0x2030
#define WGL_OPTIMAL_PBUFFER_WIDTH_EXT  0x2031
#define WGL_OPTIMAL_PBUFFER_HEIGHT_EXT 0x2032
#define WGL_PBUFFER_LARGEST_EXT        0x2033
#define WGL_PBUFFER_WIDTH_EXT          0x2034
#define WGL_PBUFFER_HEIGHT_EXT         0x2035
#endif

#ifndef WGL_EXT_depth_float
#define WGL_DEPTH_FLOAT_EXT            0x2040
#endif

#ifndef WGL_NV_render_texture_rectangle
#define WGL_BIND_TO_TEXTURE_RECTANGLE_RGB_NV    0x20A0
#define WGL_BIND_TO_TEXTURE_RECTANGLE_RGBA_NV   0x20A1
#define WGL_TEXTURE_RECTANGLE_NV                0x20A2
#endif

#ifndef WGL_NV_render_depth_texture
#define WGL_TEXTURE_DEPTH_COMPONENT_NV          0x20A6
#define WGL_DEPTH_TEXTURE_FORMAT_NV             0x20A5
#define WGL_BIND_TO_TEXTURE_DEPTH_NV            0x20A3
#define WGL_BIND_TO_TEXTURE_RECTANGLE_DEPTH_NV  0x20A4
#define WGL_DEPTH_COMPONENT_NV                  0x20A7
#endif

#ifndef WGL_3DFX_multisample
#define WGL_SAMPLE_BUFFERS_3DFX        0x2060
#define WGL_SAMPLES_3DFX               0x2061
#endif

#ifndef WGL_EXT_multisample
#define WGL_SAMPLE_BUFFERS_EXT         0x2041
#define WGL_SAMPLES_EXT                0x2042
#endif

#ifndef WGL_I3D_unknown_genlock_extension_name
#define WGL_GENLOCK_SOURCE_MULTIVIEW_I3D 0x2044
#define WGL_GENLOCK_SOURCE_EXTENAL_SYNC_I3D 0x2045
#define WGL_GENLOCK_SOURCE_EXTENAL_FIELD_I3D 0x2046
#define WGL_GENLOCK_SOURCE_EXTENAL_TTL_I3D 0x2047
#define WGL_GENLOCK_SOURCE_DIGITAL_SYNC_I3D 0x2048
#define WGL_GENLOCK_SOURCE_DIGITAL_FIELD_I3D 0x2049
#define WGL_GENLOCK_SOURCE_EDGE_FALLING_I3D 0x204A
#define WGL_GENLOCK_SOURCE_EDGE_RISING_I3D 0x204B
#define WGL_GENLOCK_SOURCE_EDGE_BOTH_I3D 0x204C
#endif

#ifndef WGL_I3D_unknown_gamma_extension_name
#define WGL_GAMMA_TABLE_SIZE_I3D       0x204E
#define WGL_GAMMA_EXCLUDE_DESKTOP_I3D  0x204F
#endif

#ifndef WGL_I3D_unknown_digital_video_cursor_extension_name
#define WGL_DIGITAL_VIDEO_CURSOR_ALPHA_FRAMEBUFFER_I3D 0x2050
#define WGL_DIGITAL_VIDEO_CURSOR_ALPHA_VALUE_I3D 0x2051
#define WGL_DIGITAL_VIDEO_CURSOR_INCLUDED_I3D 0x2052
#define WGL_DIGITAL_VIDEO_GAMMA_CORRECTED_I3D 0x2053
#endif


/*************************************************************/

#ifndef WGL_ARB_pbuffer
DECLARE_HANDLE(HPBUFFERARB);
#endif
#ifndef WGL_EXT_pbuffer
DECLARE_HANDLE(HPBUFFEREXT);
#endif

#ifndef WGL_ARB_buffer_region
#define WGL_ARB_buffer_region 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern HANDLE WINAPI wglCreateBufferRegionARB (HDC, int, UINT);
extern VOID WINAPI wglDeleteBufferRegionARB (HANDLE);
extern BOOL WINAPI wglSaveBufferRegionARB (HANDLE, int, int, int, int);
extern BOOL WINAPI wglRestoreBufferRegionARB (HANDLE, int, int, int, int, int, int);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef HANDLE (WINAPI * PFNWGLCREATEBUFFERREGIONARBPROC) (HDC hDC, int iLayerPlane, UINT uType);
typedef VOID (WINAPI * PFNWGLDELETEBUFFERREGIONARBPROC) (HANDLE hRegion);
typedef BOOL (WINAPI * PFNWGLSAVEBUFFERREGIONARBPROC) (HANDLE hRegion, int x, int y, int width, int height);
typedef BOOL (WINAPI * PFNWGLRESTOREBUFFERREGIONARBPROC) (HANDLE hRegion, int x, int y, int width, int height, int xSrc, int ySrc);
#endif

#ifndef WGL_ARB_extensions_string
#define WGL_ARB_extensions_string 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern const char * WINAPI wglGetExtensionsStringARB (HDC);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef const char * (WINAPI * PFNWGLGETEXTENSIONSSTRINGARBPROC) (HDC hdc);
#endif

#ifndef WGL_ARB_pixel_format
#define WGL_ARB_pixel_format 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern BOOL WINAPI wglGetPixelFormatAttribivARB (HDC, int, int, UINT, const int *, int *);
extern BOOL WINAPI wglGetPixelFormatAttribfvARB (HDC, int, int, UINT, const int *, FLOAT *);
extern BOOL WINAPI wglChoosePixelFormatARB (HDC, const int *, const FLOAT *, UINT, int *, UINT *);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBIVARBPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, const int *piAttributes, int *piValues);
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBFVARBPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, const int *piAttributes, FLOAT *pfValues);
typedef BOOL (WINAPI * PFNWGLCHOOSEPIXELFORMATARBPROC) (HDC hdc, const int *piAttribIList, const FLOAT *pfAttribFList, UINT nMaxFormats, int *piFormats, UINT *nNumFormats);
#endif

#ifndef WGL_ARB_make_current_read
#define WGL_ARB_make_current_read 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern BOOL WINAPI wglMakeContextCurrentARB (HDC, HDC, HGLRC);
extern HDC WINAPI wglGetCurrentReadDCARB (void);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef BOOL (WINAPI * PFNWGLMAKECONTEXTCURRENTARBPROC) (HDC hDrawDC, HDC hReadDC, HGLRC hglrc);
typedef HDC (WINAPI * PFNWGLGETCURRENTREADDCARBPROC) (void);
#endif

#ifndef WGL_ARB_pbuffer
#define WGL_ARB_pbuffer 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern HPBUFFERARB WINAPI wglCreatePbufferARB (HDC, int, int, int, const int *);
extern HDC WINAPI wglGetPbufferDCARB (HPBUFFERARB);
extern int WINAPI wglReleasePbufferDCARB (HPBUFFERARB, HDC);
extern BOOL WINAPI wglDestroyPbufferARB (HPBUFFERARB);
extern BOOL WINAPI wglQueryPbufferARB (HPBUFFERARB, int, int *);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef HPBUFFERARB (WINAPI * PFNWGLCREATEPBUFFERARBPROC) (HDC hDC, int iPixelFormat, int iWidth, int iHeight, const int *piAttribList);
typedef HDC (WINAPI * PFNWGLGETPBUFFERDCARBPROC) (HPBUFFERARB hPbuffer);
typedef int (WINAPI * PFNWGLRELEASEPBUFFERDCARBPROC) (HPBUFFERARB hPbuffer, HDC hDC);
typedef BOOL (WINAPI * PFNWGLDESTROYPBUFFERARBPROC) (HPBUFFERARB hPbuffer);
typedef BOOL (WINAPI * PFNWGLQUERYPBUFFERARBPROC) (HPBUFFERARB hPbuffer, int iAttribute, int *piValue);
#endif

#ifndef WGL_EXT_display_color_table
#define WGL_EXT_display_color_table 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern GLboolean WINAPI wglCreateDisplayColorTableEXT (GLushort);
extern GLboolean WINAPI wglLoadDisplayColorTableEXT (const GLushort *, GLuint);
extern GLboolean WINAPI wglBindDisplayColorTableEXT (GLushort);
extern VOID WINAPI wglDestroyDisplayColorTableEXT (GLushort);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef GLboolean (WINAPI * PFNWGLCREATEDISPLAYCOLORTABLEEXTPROC) (GLushort id);
typedef GLboolean (WINAPI * PFNWGLLOADDISPLAYCOLORTABLEEXTPROC) (const GLushort *table, GLuint length);
typedef GLboolean (WINAPI * PFNWGLBINDDISPLAYCOLORTABLEEXTPROC) (GLushort id);
typedef VOID (WINAPI * PFNWGLDESTROYDISPLAYCOLORTABLEEXTPROC) (GLushort id);
#endif

#ifndef WGL_EXT_extensions_string
#define WGL_EXT_extensions_string 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern const char * WINAPI wglGetExtensionsStringEXT (void);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef const char * (WINAPI * PFNWGLGETEXTENSIONSSTRINGEXTPROC) (void);
#endif

#ifndef WGL_EXT_make_current_read
#define WGL_EXT_make_current_read 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern BOOL WINAPI wglMakeContextCurrentEXT (HDC, HDC, HGLRC);
extern HDC WINAPI wglGetCurrentReadDCEXT (void);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef BOOL (WINAPI * PFNWGLMAKECONTEXTCURRENTEXTPROC) (HDC hDrawDC, HDC hReadDC, HGLRC hglrc);
typedef HDC (WINAPI * PFNWGLGETCURRENTREADDCEXTPROC) (void);
#endif

#ifndef WGL_EXT_pbuffer
#define WGL_EXT_pbuffer 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern HPBUFFEREXT WINAPI wglCreatePbufferEXT (HDC, int, int, int, const int *);
extern HDC WINAPI wglGetPbufferDCEXT (HPBUFFEREXT);
extern int WINAPI wglReleasePbufferDCEXT (HPBUFFEREXT, HDC);
extern BOOL WINAPI wglDestroyPbufferEXT (HPBUFFEREXT);
extern BOOL WINAPI wglQueryPbufferEXT (HPBUFFEREXT, int, int *);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef HPBUFFEREXT (WINAPI * PFNWGLCREATEPBUFFEREXTPROC) (HDC hDC, int iPixelFormat, int iWidth, int iHeight, const int *piAttribList);
typedef HDC (WINAPI * PFNWGLGETPBUFFERDCEXTPROC) (HPBUFFEREXT hPbuffer);
typedef int (WINAPI * PFNWGLRELEASEPBUFFERDCEXTPROC) (HPBUFFEREXT hPbuffer, HDC hDC);
typedef BOOL (WINAPI * PFNWGLDESTROYPBUFFEREXTPROC) (HPBUFFEREXT hPbuffer);
typedef BOOL (WINAPI * PFNWGLQUERYPBUFFEREXTPROC) (HPBUFFEREXT hPbuffer, int iAttribute, int *piValue);
#endif

#ifndef WGL_EXT_pixel_format
#define WGL_EXT_pixel_format 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern BOOL WINAPI wglGetPixelFormatAttribivEXT (HDC, int, int, UINT, int *, int *);
extern BOOL WINAPI wglGetPixelFormatAttribfvEXT (HDC, int, int, UINT, int *, FLOAT *);
extern BOOL WINAPI wglChoosePixelFormatEXT (HDC, const int *, const FLOAT *, UINT, int *, UINT *);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBIVEXTPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, int *piAttributes, int *piValues);
typedef BOOL (WINAPI * PFNWGLGETPIXELFORMATATTRIBFVEXTPROC) (HDC hdc, int iPixelFormat, int iLayerPlane, UINT nAttributes, int *piAttributes, FLOAT *pfValues);
typedef BOOL (WINAPI * PFNWGLCHOOSEPIXELFORMATEXTPROC) (HDC hdc, const int *piAttribIList, const FLOAT *pfAttribFList, UINT nMaxFormats, int *piFormats, UINT *nNumFormats);
#endif

#ifndef WGL_EXT_swap_control
#define WGL_EXT_swap_control 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern BOOL WINAPI wglSwapIntervalEXT (int);
extern int WINAPI wglGetSwapIntervalEXT (void);
#endif /* WGL_WGLEXT_PROTOTYPES */
typedef BOOL (WINAPI * PFNWGLSWAPINTERVALEXTPROC) (int interval);
typedef int (WINAPI * PFNWGLGETSWAPINTERVALEXTPROC) (void);
#endif

#ifndef WGL_WGL_EXT_depth_float
#define WGL_WGL_EXT_depth_float 1
#endif

#ifndef WGL_WGL_3DFX_multisample
#define WGL_WGL_3DFX_multisample 1
#endif

#ifndef WGL_WGL_EXT_multisample
#define WGL_WGL_EXT_multisample 1
#endif

/* added by Cass -- but this should already be in here! */
#ifndef WGL_NV_allocate_memory
#define WGL_NV_allocate_memory 1
#ifdef WGL_WGLEXT_PROTOTYPES
extern void * wglAllocateMemoryNV(int size, float readfreq, float writefreq, float priority);
extern void wglFreeMemoryNV(void * pointer); 
#endif
typedef void * (APIENTRY * PFNWGLALLOCATEMEMORYNVPROC) (int size, float readfreq, float writefreq, float priority);
typedef void (APIENTRY * PFNWGLFREEMEMORYNVPROC) (void *pointer);
#endif

/* WGL_ARB_render_texture */
#ifndef WGL_ARB_render_texture
#define WGL_ARB_render_texture 1
typedef BOOL (WINAPI * PFNWGLBINDTEXIMAGEARBPROC) (HPBUFFERARB hPbuffer, int iBuffer);
typedef BOOL (WINAPI * PFNWGLRELEASETEXIMAGEARBPROC) (HPBUFFERARB hPbuffer, int iBuffer);
typedef BOOL (WINAPI * PFNWGLSETPBUFFERATTRIBARBPROC) (HPBUFFERARB hPbuffer, const int * piAttribList);
#endif

#ifndef WGL_NV_render_texture_rectangle
#define WGL_NV_render_texture_rectangle 1
#endif

#ifndef WGL_NV_render_depth_texture
#define WGL_NV_render_depth_texture 1
#endif

#ifdef __cplusplus
}
#endif

#endif









nvparticles-public-016a08f98fd3/base/third/include/multithreading.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef MULTITHREADING_H
#define MULTITHREADING_H


//Simple portable thread library.

#if _WIN32
    //Windows threads.
    #include <windows.h>

    typedef HANDLE CUTThread;
    typedef unsigned (WINAPI *CUT_THREADROUTINE)(void *);

    #define CUT_THREADPROC unsigned WINAPI
    #define  CUT_THREADEND return 0

#else
    //POSIX threads.
    #include <pthread.h>

    typedef pthread_t CUTThread;
    typedef void *(*CUT_THREADROUTINE)(void *);

    #define CUT_THREADPROC void
    #define  CUT_THREADEND 
#endif


#ifdef __cplusplus
    extern "C" {
#endif

//Create thread.
CUTThread cutStartThread(CUT_THREADROUTINE, void *data);

//Wait for thread to finish.
void cutEndThread(CUTThread thread);

//Destroy thread.
void cutDestroyThread(CUTThread thread);

//Wait for multiple threads.
void cutWaitForThreads(const CUTThread *threads, int num);

#ifdef __cplusplus
} //extern "C"
#endif

#endif //MULTITHREADING_H







nvparticles-public-016a08f98fd3/base/third/include/nvGlutWidgets.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// nvGlutWidgets
//
//  Adaptor classes to integrate the nvWidgets UI library with the GLUT windowing
// toolkit. The adaptors convert native GLUT UI data to native nvWidgets data. All
// adaptor classes are implemented as in-line code in this header. The adaptor
// defaults to using the standard OpenGL paintor implementation.
//
// Author: Ignacio Castano, Samuel Gateau, Evan Hart
// Email: sdkfeedback@nvidia.com
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////////////////////////

#ifndef NV_GLUT_WIDGETS_H
#define NV_GLUT_WIDGETS_H

#include <GL/glut.h>
#include <nvGLWidgets.h>


namespace nv {

class GlutUIContext : public UIContext {

protected:

    bool _ownPainter;

public:

    //
    // Default UI constructor
    //
    //  Creates private OpenGL painter
    //////////////////////////////////////////////////////////////////
    GlutUIContext() :
      UIContext( *(new GLUIPainter()) ),
      _ownPainter(true) 
    {
    }

    //
    // Alternate UI constructor
    //
    //  Allows for overriding the standard painter
    //////////////////////////////////////////////////////////////////
    GlutUIContext(UIPainter& painter) : 
        UIContext( painter ),
        _ownPainter(false)
    {
    }

    //
    // UI  destructor
    //
    //  Destroy painter if it is private
    //////////////////////////////////////////////////////////////////
    ~GlutUIContext() {
        if (_ownPainter) delete getPainter();
    }

    //
    // UI method for processing GLUT mouse button events
    //
    //  Call this method from the glutMouseFunc callback, the
    // modifier parameter maps to glutGetModifiers.
    //////////////////////////////////////////////////////////////////
    virtual void mouse(int button, int state, int modifier, int x, int y) { 
        int modifierMask = 0;

        if ( button == GLUT_LEFT_BUTTON) button = MouseButton_Left;
        else if ( button == GLUT_MIDDLE_BUTTON) button = MouseButton_Middle;
        else if ( button == GLUT_RIGHT_BUTTON) button = MouseButton_Right;

        if ( modifier & GLUT_ACTIVE_ALT) modifierMask |= ButtonFlags_Alt;
        if ( modifier & GLUT_ACTIVE_SHIFT) modifierMask |= ButtonFlags_Shift;
        if ( modifier & GLUT_ACTIVE_CTRL) modifierMask |= ButtonFlags_Ctrl;

        if ( state == GLUT_DOWN) state = 1; else state = 0;

        UIContext::mouse( button, state, modifierMask, x, y);
    }

    //
    // UI method for processing key events
    //
    //  Call this method from the glutReshapeFunc callback
    //////////////////////////////////////////////////////////////////
    void specialKeyboard(int k, int x, int y) { UIContext::keyboard( translateKey(k), x, y); }

    //
    //  Translate non-ascii keys from GLUT to nvWidgets
    //////////////////////////////////////////////////////////////////
    unsigned char translateKey( int k )
    {
        switch (k)
        {
        case GLUT_KEY_F1 :
            return Key_F1;
        case GLUT_KEY_F2 :
            return Key_F2;
        case GLUT_KEY_F3 :
            return Key_F3;
        case GLUT_KEY_F4 :
            return Key_F4;
        case GLUT_KEY_F5 :
            return Key_F5;
        case GLUT_KEY_F6 :
            return Key_F6;
        case GLUT_KEY_F7 :
            return Key_F7;
        case GLUT_KEY_F8 :
            return Key_F8;
        case GLUT_KEY_F9 :
            return Key_F9;
        case GLUT_KEY_F10 :
            return Key_F10;
        case GLUT_KEY_F11 :
            return Key_F11;
        case GLUT_KEY_F12 :
            return Key_F12;
        case GLUT_KEY_LEFT :
            return Key_Left;
        case GLUT_KEY_UP :
            return Key_Up;
        case GLUT_KEY_RIGHT :
            return Key_Right;
        case GLUT_KEY_DOWN :
            return Key_Down;
        case GLUT_KEY_PAGE_UP :
            return Key_PageUp;
        case GLUT_KEY_PAGE_DOWN :
            return Key_PageDown;
        case GLUT_KEY_HOME :
            return Key_Home;
        case GLUT_KEY_END :
            return Key_End;
        case GLUT_KEY_INSERT :
            return Key_Insert;
        default:
            return 0;
        } 
    }
};

};



#endif







nvparticles-public-016a08f98fd3/base/third/include/nvGLWidgets.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// nvGLWidgets.h - User Interface library
//
//
// Author: Ignacio Castano, Samuel Gateau, Evan Hart
// Email: sdkfeedback@nvidia.com
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////
#ifndef NV_GL_WIDGETS_H
#define NV_GL_WIDGETS_H

#include "nvWidgets.h"

namespace nv {

    //*************************************************************************
    // GLUIPainter
    class GLUIPainter : public UIPainter
    {
    public:

        NVSDKENTRY GLUIPainter();

        NVSDKENTRY virtual void begin( const Rect& window );
        NVSDKENTRY virtual void end();

        // These methods should be called between begin/end
        NVSDKENTRY virtual void drawFrame(const Rect & r, int margin, int style);

        NVSDKENTRY virtual Rect getLabelRect(const Rect & r, const char * text, Rect & rt, int& nbLines) const;
        NVSDKENTRY virtual void drawLabel(const Rect & r, const char * text, const Rect & rt, const int& nbLines, bool isHover, int style);
     
        NVSDKENTRY virtual Rect getButtonRect(const Rect & r, const char * text, Rect & rt) const;
        NVSDKENTRY virtual void drawButton(const Rect & r, const char * text, const Rect & rt, bool isDown, bool isHover, bool isFocus, int style);
    
        NVSDKENTRY virtual Rect getCheckRect(const Rect & r, const char * text, Rect & rt, Rect & rc) const;
        NVSDKENTRY virtual void drawCheckButton(const Rect & r, const char * text, const Rect & rt, const Rect & rr, bool isChecked, bool isHover, bool isFocus, int style);

        NVSDKENTRY virtual Rect getRadioRect(const Rect & r, const char * text, Rect & rt, Rect & rr) const;
        NVSDKENTRY virtual void drawRadioButton(const Rect & r, const char * text, const Rect & rt, const Rect & rr, bool isOn, bool isHover, bool isFocus, int style);

        NVSDKENTRY virtual Rect getHorizontalSliderRect(const Rect & r, Rect& rs, float v, Rect& rc) const;
        NVSDKENTRY virtual void drawHorizontalSlider(const Rect & r, Rect& rs, float v, Rect& rc, bool isHover, int style);

        NVSDKENTRY virtual Rect getItemRect(const Rect & r, const char * text, Rect & rt) const;
        NVSDKENTRY virtual Rect getListRect(const Rect & r, int numOptions, const char * options[], Rect& ri, Rect & rt) const;
        NVSDKENTRY virtual void drawListItem(const Rect & r, const char * text, const Rect & rt, bool isSelected, bool isHover, int style);
        NVSDKENTRY virtual void drawListBox(const Rect & r, int numOptions, const char * options[], const Rect& ri, const Rect & rt, int selected, int hovered, int style);

        NVSDKENTRY virtual Rect getComboRect(const Rect & r, int numOptions, const char * options[], int selected, Rect& rt, Rect& ra) const;
        NVSDKENTRY virtual Rect getComboOptionsRect(const Rect & rCombo, int numOptions, const char * options[], Rect& ri, Rect & rit) const;
        NVSDKENTRY virtual void drawComboBox(const Rect & rect, int numOptions, const char * options[], const Rect & rt, const Rect& rd, int selected, bool isHover, bool isFocus, int style);
        NVSDKENTRY virtual void drawComboOptions(const Rect & rect, int numOptions, const char * options[], const Rect& ri, const Rect & rit, int selected, int hovered, bool isHover, bool isFocus, int style);

        NVSDKENTRY virtual Rect getLineEditRect(const Rect & r, const char * text, Rect & rt) const;
        NVSDKENTRY virtual void drawLineEdit(const Rect & r, const char * text, const Rect & rt, int caretPos, bool isSelected, bool isHover, int style);

        NVSDKENTRY virtual Rect getPanelRect(const Rect & r, const char * text, Rect& rt, Rect& ra) const;
        NVSDKENTRY virtual void drawPanel(const Rect & rect, const char * text, const Rect & rt, const Rect & ra, bool isUnfold, bool isHover, bool isFocus, int style);

        NVSDKENTRY virtual Rect getTextureViewRect(const Rect & rect, Rect& rt) const;
        NVSDKENTRY virtual void drawTextureView(const Rect & rect, const void* texID, const Rect& rt, const Rect & rz, int mipLevel, int style);

        // Eval widget dimensions
        NVSDKENTRY virtual int getCanvasMargin() const;
        NVSDKENTRY virtual int getCanvasSpace() const;
        NVSDKENTRY virtual int getFontHeight() const;
        NVSDKENTRY virtual int getTextLineWidth(const char * text) const;		
        NVSDKENTRY virtual int getTextSize(const char * text, int& nbLines) const;	
        NVSDKENTRY virtual int getTextLineWidthAt(const char * text, int charNb) const;
        NVSDKENTRY virtual int getPickedCharNb(const char * text, const Point& at) const;		

        NVSDKENTRY virtual void drawDebugRect(const Rect & r);

    protected:

        // Draw primitive shapes
        NVSDKENTRY void drawText( const Rect& r , const char * text, int nbLines = 1, int caretPos = -1, bool isHover = false, bool isOn = false, bool isFocus = false );
        NVSDKENTRY void drawFrame( const Rect& rect, const Point& corner, bool isHover = false, bool isOn = false, bool isFocus = false ) const;
        NVSDKENTRY void drawBoolFrame( const Rect& rect, const Point& corner, bool isHover = false, bool isOn = false, bool isFocus = false ) const;

        NVSDKENTRY void drawString( int x, int y, const char * text, int nbLines );
        NVSDKENTRY void drawRect( const Rect& rect, int fillColorId, int borderColorId ) const;
        NVSDKENTRY void drawRoundedRect( const Rect& rect, const Point& corner, int fillColorId, int borderColorId ) const;
        NVSDKENTRY void drawRoundedRectOutline( const Rect& rect, const Point& corner, int borderColorId ) const;
        NVSDKENTRY void drawCircle( const Rect& rect, int fillColorId, int borderColorId ) const;
        NVSDKENTRY void drawMinus( const Rect& rect, int width, int fillColorId, int borderColorId ) const;
        NVSDKENTRY void drawPlus( const Rect& rect, int width, int fillColorId, int borderColorId ) const;
        NVSDKENTRY void drawDownArrow( const Rect& rect, int width, int fillColorId, int borderColorId ) const;
        NVSDKENTRY void drawUpArrow( const Rect& rect, int width, int fillColorId, int borderColorId ) const;

        NVSDKENTRY void init();

        enum Color
        {
            cBase = 0,
            cBool = 8,
            cOutline = 16,
            cFont = 20,
            cFontBack = 24,
            cTranslucent = 32,
            cNbColors = 33,
        };

    private:

        GLuint m_setupStateDL;
        GLuint m_restoreStateDL;
		GLuint m_textListBase;
        GLuint m_foregroundDL;

        GLuint m_widgetProgram;
        GLuint m_originUniform;
        GLuint m_sizeUniform;
        GLuint m_fillColorUniform;
        GLuint m_borderColorUniform;
        GLuint m_zonesUniform;
         
        vec4f m_colors[cNbColors];
    };
};


#endif 







nvparticles-public-016a08f98fd3/base/third/include/nvMath.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// Template math library for common 3D functionality
//
// This code is in part deriver from glh, a cross platform glut helper library.
// The copyright for glh follows this notice.
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////

/*
    Copyright (c) 2000 Cass Everitt
	Copyright (c) 2000 NVIDIA Corporation
    All rights reserved.

    Redistribution and use in source and binary forms, with or
	without modification, are permitted provided that the following
	conditions are met:

     * Redistributions of source code must retain the above
	   copyright notice, this list of conditions and the following
	   disclaimer.

     * Redistributions in binary form must reproduce the above
	   copyright notice, this list of conditions and the following
	   disclaimer in the documentation and/or other materials
	   provided with the distribution.

     * The names of contributors to this software may not be used
	   to endorse or promote products derived from this software
	   without specific prior written permission. 

       THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
	   ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
	   LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
	   FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
	   REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
	   INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
	   BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
	   LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
	   CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
	   LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
	   ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 
	   POSSIBILITY OF SUCH DAMAGE. 


    Cass Everitt - cass@r3.nu
*/

#ifndef NV_MATH_H
#define NV_MATH_H

#include <math.h>

#include <nvVector.h>
#include <nvMatrix.h>
#include <nvQuaternion.h>

#define NV_PI   float(3.1415926535897932384626433832795)

namespace nv {

typedef vec2<float> vec2f;
typedef vec3<float> vec3f;
typedef vec3<int> vec3i;
typedef vec3<unsigned int> vec3ui;
typedef vec4<float> vec4f;
typedef matrix4<float> matrix4f;
typedef quaternion<float> quaternionf;


inline void applyRotation(const quaternionf & r)
{
	float angle;
	vec3f axis;
	r.get_value(axis, angle);
	glRotatef( angle/3.1415926f * 180.0f, axis[0], axis[1], axis[2]);
}



};

#endif







nvparticles-public-016a08f98fd3/base/third/include/nvMatrix.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// Template math library for common 3D functionality
//
// nvMatrix.h - template matrix code
//
// This code is in part deriver from glh, a cross platform glut helper library.
// The copyright for glh follows this notice.
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////

/*
    Copyright (c) 2000 Cass Everitt
	Copyright (c) 2000 NVIDIA Corporation
    All rights reserved.

    Redistribution and use in source and binary forms, with or
	without modification, are permitted provided that the following
	conditions are met:

     * Redistributions of source code must retain the above
	   copyright notice, this list of conditions and the following
	   disclaimer.

     * Redistributions in binary form must reproduce the above
	   copyright notice, this list of conditions and the following
	   disclaimer in the documentation and/or other materials
	   provided with the distribution.

     * The names of contributors to this software may not be used
	   to endorse or promote products derived from this software
	   without specific prior written permission. 

       THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
	   ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
	   LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
	   FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
	   REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
	   INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
	   BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
	   LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
	   CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
	   LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
	   ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 
	   POSSIBILITY OF SUCH DAMAGE. 


    Cass Everitt - cass@r3.nu
*/

#ifndef NV_MATRIX_H
#define NV_MATRIX_H

namespace nv {

template <class T> class vec2;
template <class T> class vec3;
template <class T> class vec4;

////////////////////////////////////////////////////////////////////////////////
//
//  Matrix
//
////////////////////////////////////////////////////////////////////////////////
template<class T>
class matrix4
{

public:

    matrix4() { make_identity(); }

    matrix4( T t ) 
    { set_value(t); }

    matrix4( const T * m )
    { set_value(m); }

    matrix4( T a00, T a01, T a02, T a03,
        T a10, T a11, T a12, T a13,
        T a20, T a21, T a22, T a23,
        T a30, T a31, T a32, T a33 ) :
    _11(a00), _12(a01), _13(a02), _14(a03),
    _21(a10), _22(a11), _23(a12), _24(a13),
    _31(a20), _32(a21), _33(a22), _34(a23),
    _41(a30), _42(a31), _43(a32), _44(a33)
    {}


    void get_value( T * mp ) const {
        int c = 0;
        for(int j=0; j < 4; j++)
            for(int i=0; i < 4; i++)
                mp[c++] = element(i,j);
    }

    const T * get_value() const {
        return _array;
    }

    void set_value( T * mp) {
        int c = 0;
        for(int j=0; j < 4; j++)
            for(int i=0; i < 4; i++)
                element(i,j) = mp[c++];
    }

    void set_value( T r ) {
        for(int i=0; i < 4; i++)
            for(int j=0; j < 4; j++)
                element(i,j) = r;
    }

    void make_identity() {
        element(0,0) = 1.0;
        element(0,1) = 0.0;
        element(0,2) = 0.0; 
        element(0,3) = 0.0;

        element(1,0) = 0.0;
        element(1,1) = 1.0; 
        element(1,2) = 0.0;
        element(1,3) = 0.0;

        element(2,0) = 0.0;
        element(2,1) = 0.0;
        element(2,2) = 1.0;
        element(2,3) = 0.0;

        element(3,0) = 0.0; 
        element(3,1) = 0.0; 
        element(3,2) = 0.0;
        element(3,3) = 1.0;
    }

    // set a uniform scale
    void set_scale( T s ) {
        element(0,0) = s;
        element(1,1) = s;
        element(2,2) = s;
    }

    void set_scale( const vec3<T> & s ) {
        for (int i = 0; i < 3; i++) element(i,i) = s[i];
    }


    void set_translate( const vec3<T> & t ) {
        for (int i = 0; i < 3; i++) element(i,3) = t[i];
    }

    void set_row(int r, const vec4<T> & t) {
        for (int i = 0; i < 4; i++) element(r,i) = t[i];
    }

    void set_column(int c, const vec4<T> & t) {
        for (int i = 0; i < 4; i++) element(i,c) = t[i];
    }

    vec4<T> get_row(int r) const {
        vec4<T> v;
        for (int i = 0; i < 4; i++) v[i] = element(r,i);
        return v;
    }

    vec4<T> get_column(int c) const {
        vec4<T> v;
        for (int i = 0; i < 4; i++) v[i] = element(i,c);
        return v;
    }

    friend matrix4 inverse( const matrix4 & m) {
        matrix4 minv;

        T r1[8], r2[8], r3[8], r4[8];
        T *s[4], *tmprow;

        s[0] = &r1[0];
        s[1] = &r2[0];
        s[2] = &r3[0];
        s[3] = &r4[0];

        register int i,j,p,jj;
        for(i=0;i<4;i++) {
            for(j=0;j<4;j++) {
                s[i][j] = m.element(i,j);
                if(i==j) s[i][j+4] = 1.0;
                else     s[i][j+4] = 0.0;
            }
        }
        T scp[4];
        for(i=0;i<4;i++) {
            scp[i] = T(fabs(s[i][0]));
            for(j=1;j<4;j++)
                if(T(fabs(s[i][j])) > scp[i]) scp[i] = T(fabs(s[i][j]));
            if(scp[i] == 0.0) return minv; // singular matrix!
        }

        int pivot_to;
        T scp_max;
        for(i=0;i<4;i++) {
            // select pivot row
            pivot_to = i;
            scp_max = T(fabs(s[i][i]/scp[i]));
            // find out which row should be on top
            for(p=i+1;p<4;p++)
                if (T(fabs(s[p][i]/scp[p])) > scp_max) {
                    scp_max = T(fabs(s[p][i]/scp[p]));
                    pivot_to = p;
                }
            // Pivot if necessary
            if(pivot_to != i) {
                tmprow = s[i];
                s[i] = s[pivot_to];
                s[pivot_to] = tmprow;
                T tmpscp;
                tmpscp = scp[i];
                scp[i] = scp[pivot_to];
                scp[pivot_to] = tmpscp;
            }

            T mji;
            // perform gaussian elimination
            for(j=i+1;j<4;j++) {
                mji = s[j][i]/s[i][i];
                s[j][i] = 0.0;
                for(jj=i+1;jj<8;jj++)
                    s[j][jj] -= mji*s[i][jj];
            }
        }
        if(s[3][3] == 0.0) return minv; // singular matrix!

        //
        // Now we have an upper triangular matrix.
        //
        //  x x x x | y y y y
        //  0 x x x | y y y y 
        //  0 0 x x | y y y y
        //  0 0 0 x | y y y y
        //
        //  we'll back substitute to get the inverse
        //
        //  1 0 0 0 | z z z z
        //  0 1 0 0 | z z z z
        //  0 0 1 0 | z z z z
        //  0 0 0 1 | z z z z 
        //

        T mij;
        for(i=3;i>0;i--) {
            for(j=i-1;j > -1; j--) {
                mij = s[j][i]/s[i][i];
                for(jj=j+1;jj<8;jj++)
                    s[j][jj] -= mij*s[i][jj];
            }
        }

        for(i=0;i<4;i++)
            for(j=0;j<4;j++)
                minv(i,j) = s[i][j+4] / s[i][i];

        return minv;
    }


    friend matrix4 transpose( const matrix4 & m) {
        matrix4 mtrans;

        for(int i=0;i<4;i++)
            for(int j=0;j<4;j++)
                mtrans(i,j) = m.element(j,i);		
        return mtrans;
    }

    matrix4 & operator *= ( const matrix4 & rhs ) {
        matrix4 mt(*this);
        set_value(T(0));

        for(int i=0; i < 4; i++)
            for(int j=0; j < 4; j++)
                for(int c=0; c < 4; c++)
                    element(i,j) += mt(i,c) * rhs(c,j);
        return *this;
    }

    friend matrix4 operator * ( const matrix4 & lhs, const matrix4 & rhs ) {
        matrix4 r(T(0));

        for(int i=0; i < 4; i++)
            for(int j=0; j < 4; j++)
                for(int c=0; c < 4; c++)
                    r.element(i,j) += lhs(i,c) * rhs(c,j);
        return r;
    }

    // dst = M * src
    vec4<T> operator *( const vec4<T> &src) const {
        vec4<T> r;
        for ( int i = 0; i < 4; i++)
            r[i]  = ( src[0] * element(i,0) + src[1] * element(i,1) +
                      src[2] * element(i,2) + src[3] * element(i,3));
        return r;
    }

    // dst = src * M
    friend vec4<T> operator *( const vec4<T> &lhs, const matrix4 &rhs) {
        vec4<T> r;
        for ( int i = 0; i < 4; i++)
            r[i]  = ( lhs[0] * rhs.element(0,i) + lhs[1] * rhs.element(1,i) +
                      lhs[2] * rhs.element(2,i) + lhs[3] * rhs.element(3,i));
        return r;
    }

    T & operator () (int row, int col) {
        return element(row,col);
    }

    const T & operator () (int row, int col) const {
        return element(row,col);
    }

    T & element (int row, int col) {
        return _array[row | (col<<2)];
    }

    const T & element (int row, int col) const {
        return _array[row | (col<<2)];
    }

    matrix4 & operator *= ( const T & r ) {
        for (int i = 0; i < 4; ++i) {
            element(0,i) *= r;
            element(1,i) *= r;
            element(2,i) *= r;
            element(3,i) *= r;
        }
        return *this;
    }

    matrix4 & operator += ( const matrix4 & mat ) {
        for (int i = 0; i < 4; ++i) {
            element(0,i) += mat.element(0,i);
            element(1,i) += mat.element(1,i);
            element(2,i) += mat.element(2,i);
            element(3,i) += mat.element(3,i);
        }
        return *this;
    }

    
    friend bool operator == ( const matrix4 & lhs, const matrix4 & rhs ) {
        bool r = true;
        for (int i = 0; i < 16; i++)
            r &= lhs._array[i] == rhs._array[i];
        return r;
    }

    friend bool operator != ( const matrix4 & lhs, const matrix4 & rhs )  {
        bool r = true;
        for (int i = 0; i < 16; i++)
            r &= lhs._array[i] != rhs._array[i];
        return r;
    }

    union {
        struct {
            T _11, _12, _13, _14;   // standard names for components
            T _21, _22, _23, _24;   // standard names for components
            T _31, _32, _33, _34;   // standard names for components
            T _41, _42, _43, _44;   // standard names for components
        };
        T _array[16];     // array access
    };
};

};

#endif







nvparticles-public-016a08f98fd3/base/third/include/nvQuaternion.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// Template math library for common 3D functionality
//
// nvQuaterion.h - quaternion template and utility functions
//
// This code is in part deriver from glh, a cross platform glut helper library.
// The copyright for glh follows this notice.
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////

/*
    Copyright (c) 2000 Cass Everitt
	Copyright (c) 2000 NVIDIA Corporation
    All rights reserved.

    Redistribution and use in source and binary forms, with or
	without modification, are permitted provided that the following
	conditions are met:

     * Redistributions of source code must retain the above
	   copyright notice, this list of conditions and the following
	   disclaimer.

     * Redistributions in binary form must reproduce the above
	   copyright notice, this list of conditions and the following
	   disclaimer in the documentation and/or other materials
	   provided with the distribution.

     * The names of contributors to this software may not be used
	   to endorse or promote products derived from this software
	   without specific prior written permission. 

       THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
	   ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
	   LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
	   FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
	   REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
	   INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
	   BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
	   LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
	   CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
	   LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
	   ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 
	   POSSIBILITY OF SUCH DAMAGE. 


    Cass Everitt - cass@r3.nu
*/
#ifndef NV_QUATERNION_H
#define NV_QUATERNION_H

namespace nv {

template <class T> class vec2;
template <class T> class vec3;
template <class T> class vec4;

////////////////////////////////////////////////////////////////////////////////
//
//  Quaternion
//
////////////////////////////////////////////////////////////////////////////////

template< class T>
class quaternion
{
public:

    quaternion() : x(0.0), y(0.0), z(0.0), w(0.0)
    {
    }

    quaternion( const T v[4] )
    {
        set_value( v );
    }


    quaternion( T q0, T q1, T q2, T q3 )
    {
        set_value( q0, q1, q2, q3 );
    }


    quaternion( const matrix4<T> & m )
    {
        set_value( m );
    }


    quaternion( const vec3<T> &axis, T radians )
    {
        set_value( axis, radians );
    }


    quaternion( const vec3<T> &rotateFrom, const vec3<T> &rotateTo )
    {
        set_value( rotateFrom, rotateTo );
    }

    quaternion( const vec3<T> & from_look, const vec3<T> & from_up,
        const vec3<T>& to_look, const vec3<T>& to_up)
    {
        set_value(from_look, from_up, to_look, to_up);
    }

    const T * get_value() const
    {
        return  &_array[0];
    }

    void get_value( T &q0, T &q1, T &q2, T &q3 ) const
    {
        q0 = _array[0];
        q1 = _array[1];
        q2 = _array[2];
        q3 = _array[3];
    }

    quaternion & set_value( T q0, T q1, T q2, T q3 )
    {
        _array[0] = q0;
        _array[1] = q1;
        _array[2] = q2;
        _array[3] = q3;
        return *this;
    }

    void get_value( vec3<T> &axis, T &radians ) const
    {
        radians = T(acos( _array[3] ) * T(2.0));
        if ( radians == T(0.0) )
            axis = vec3<T>( 0.0, 0.0, 1.0 );
        else
        {
            axis[0] = _array[0];
            axis[1] = _array[1];
            axis[2] = _array[2];
            axis = normalize(axis);
        }
    }

    void get_value( matrix4<T> & m ) const
    {
        T s, xs, ys, zs, wx, wy, wz, xx, xy, xz, yy, yz, zz;

        T norm = _array[0] * _array[0] + _array[1] * _array[1] + _array[2] * _array[2] + _array[3] * _array[3];

        s = ( norm == T(0.0)) ? T(0.0) : ( T(2.0) / norm );

        xs = _array[0] * s;
        ys = _array[1] * s;
        zs = _array[2] * s;

        wx = _array[3] * xs;
        wy = _array[3] * ys;
        wz = _array[3] * zs;

        xx = _array[0] * xs;
        xy = _array[0] * ys;
        xz = _array[0] * zs;

        yy = _array[1] * ys;
        yz = _array[1] * zs;
        zz = _array[2] * zs;

        m(0,0) = T( T(1.0) - ( yy + zz ));
        m(1,0) = T ( xy + wz );
        m(2,0) = T ( xz - wy );

        m(0,1) = T ( xy - wz );
        m(1,1) = T ( T(1.0) - ( xx + zz ));
        m(2,1) = T ( yz + wx );

        m(0,2) = T ( xz + wy );
        m(1,2) = T ( yz - wx );
        m(2,2) = T ( T(1.0) - ( xx + yy ));

        m(3,0) = m(3,1) = m(3,2) = m(0,3) = m(1,3) = m(2,3) = T(0.0);
        m(3,3) = T(1.0);
    }

    quaternion & set_value( const T * qp )
    {
        for ( int i = 0; i < 4; i++) _array[i] = qp[i];

        return *this;
    }

    quaternion & set_value( const matrix4<T> & m )
    {
        T tr, s;
        int i, j, k;
        const int nxt[3] = { 1, 2, 0 };

        tr = m(0,0) + m(1,1) + m(2,2);

        if ( tr > T(0) )
        {
            s = T(sqrt( tr + m(3,3) ));
            _array[3] = T ( s * 0.5 );
            s = T(0.5) / s;

            _array[0] = T ( ( m(1,2) - m(2,1) ) * s );
            _array[1] = T ( ( m(2,0) - m(0,2) ) * s );
            _array[2] = T ( ( m(0,1) - m(1,0) ) * s );
        }
        else
        {
            i = 0;
            if ( m(1,1) > m(0,0) )
                i = 1;

            if ( m(2,2) > m(i,i) )
                i = 2;

            j = nxt[i];
            k = nxt[j];

            s = T(sqrt( ( m(i,j) - ( m(j,j) + m(k,k) )) + T(1.0) ));

            _array[i] = T ( s * 0.5 );
            s = T(0.5 / s);

            _array[3] = T ( ( m(j,k) - m(k,j) ) * s );
            _array[j] = T ( ( m(i,j) + m(j,i) ) * s );
            _array[k] = T ( ( m(i,k) + m(k,i) ) * s );
        }

        return *this;
    }

    quaternion & set_value( const vec3<T> &axis, T theta )
    {
        T sqnorm = square_norm(axis);

        if (sqnorm == T(0.0))
        {
            // axis too small.
            x = y = z = T(0.0);
            w = T(1.0);
        } 
        else 
        {
            theta *= T(0.5);
            T sin_theta = T(sin(theta));

            if ( sqnorm != T(1)) 
                sin_theta /= T(sqrt(sqnorm));
            x = sin_theta * axis[0];
            y = sin_theta * axis[1];
            z = sin_theta * axis[2];
            w = T(cos(theta));
        }
        return *this;
    }

    quaternion & set_value( const vec3<T> & rotateFrom, const vec3<T> & rotateTo )
    {
        vec3<T> p1, p2;
        T alpha;

        p1 = normalize(rotateFrom);
        p2 = normalize(rotateTo);

        alpha = dot( p1, p2);

        if( alpha == T(1.0) ) {
            *this = quaternion(); 
            return *this; 
        }

        // ensures that the anti-parallel case leads to a positive dot
        if( alpha == T(-1.0))
        {
            vec3<T> v;

            if(p1[0] != p1[1] || p1[0] != p1[2])
                v = vec3<T>(p1[1], p1[2], p1[0]);
            else
                v = vec3<T>(-p1[0], p1[1], p1[2]);

            v -= p1 * dot( p1, v);
            v = normalize(v);

            set_value(v, T(3.1415926));
            return *this;
        }

        p1 = normalize( cross( p1, p2));  
        
        set_value(p1,T(acos(alpha)));

        return *this;
    }

    quaternion & set_value( const vec3<T> & from_look, const vec3<T> & from_up,
        const vec3<T> & to_look, const vec3<T> & to_up)
    {
        quaternion r_look = quaternion(from_look, to_look);

        vec3<T> rotated_from_up(from_up);
        r_look.mult_vec(rotated_from_up);

        quaternion r_twist = quaternion(rotated_from_up, to_up);

        *this = r_twist;
        *this *= r_look;
        return *this;
    }

    quaternion & operator *= ( const quaternion<T> & qr ) {
        quaternion ql(*this);

        w = ql.w * qr.w - ql.x * qr.x - ql.y * qr.y - ql.z * qr.z;
        x = ql.w * qr.x + ql.x * qr.w + ql.y * qr.z - ql.z * qr.y;
        y = ql.w * qr.y + ql.y * qr.w + ql.z * qr.x - ql.x * qr.z;
        z = ql.w * qr.z + ql.z * qr.w + ql.x * qr.y - ql.y * qr.x;

        return *this;
    }

    friend quaternion normalize( const quaternion<T> &q) {
        quaternion r(q);
        T rnorm = T(1.0) / T(sqrt( q.w * q.w + q.x * q.x + q.y * q.y + q.z * q.z));
        
        r.x *= rnorm;
        r.y *= rnorm;
        r.z *= rnorm;
        r.w *= rnorm;
    }

    friend quaternion<T> conjugate( const quaternion<T> & q) {
        quaternion<T> r(q);
        r._array[0] *= T(-1.0);
        r._array[1] *= T(-1.0);
        r._array[2] *= T(-1.0);
        return r;
    }

    friend quaternion<T> inverse( const quaternion<T> & q) {
        return conjugate(q);
    }

    //
    // Quaternion multiplication with cartesian vector
    // v' = q*v*q(star)
    //
    void mult_vec( const vec3<T> &src, vec3<T> &dst ) const
    {
        T v_coef = w * w - x * x - y * y - z * z;                     
        T u_coef = T(2.0) * (src[0] * x + src[1] * y + src[2] * z);  
        T c_coef = T(2.0) * w;                                       

        dst.v[0] = v_coef * src.v[0] + u_coef * x + c_coef * (y * src.v[2] - z * src.v[1]);
        dst.v[1] = v_coef * src.v[1] + u_coef * y + c_coef * (z * src.v[0] - x * src.v[2]);
        dst.v[2] = v_coef * src.v[2] + u_coef * z + c_coef * (x * src.v[1] - y * src.v[0]);
    }

    void mult_vec( vec3<T> & src_and_dst) const
    {
        mult_vec(vec3<T>(src_and_dst), src_and_dst);
    }

    void scale_angle( T scaleFactor ) {
        vec3<T> axis;
        T radians;

        get_value(axis, radians);
        radians *= scaleFactor;
        set_value(axis, radians);
    }

    friend quaternion<T> slerp( const quaternion<T> & p, const quaternion<T> & q, T alpha )
    {
        quaternion r;

        T cos_omega = p.x * q.x + p.y * q.y + p.z * q.z + p.w * q.w;
        // if B is on opposite hemisphere from A, use -B instead

        int bflip;
        if ( ( bflip = (cos_omega < T(0))) )
            cos_omega = -cos_omega;

        // complementary interpolation parameter
        T beta = T(1) - alpha;     

        if(cos_omega >= T(1))
            return p;

        T omega = T(acos(cos_omega));
        T one_over_sin_omega = T(1.0) / T(sin(omega));

        beta    = T(sin(omega*beta)  * one_over_sin_omega);
        alpha   = T(sin(omega*alpha) * one_over_sin_omega);

        if (bflip)
            alpha = -alpha;

        r.x = beta * p._array[0]+ alpha * q._array[0];
        r.y = beta * p._array[1]+ alpha * q._array[1];
        r.z = beta * p._array[2]+ alpha * q._array[2];
        r.w = beta * p._array[3]+ alpha * q._array[3];
        return r;
    }

    T & operator []( int i ) {
        return _array[i];
    }

    const T & operator []( int i ) const {
        return _array[i];
    }

    
    friend bool operator == ( const quaternion<T> & lhs, const quaternion<T> & rhs ) {
        bool r = true;
        for (int i = 0; i < 4; i++)
            r &= lhs._array[i] == rhs._array[i]; 
        return r;
    }

    friend bool operator != ( const quaternion<T> & lhs, const quaternion<T> & rhs ) {
        bool r = true;
        for (int i = 0; i < 4; i++)
            r &= lhs._array[i] == rhs._array[i]; 
        return r;
    }

    friend quaternion<T> operator * ( const quaternion<T> & lhs, const quaternion<T> & rhs ) {	
        quaternion r(lhs); 
        r *= rhs; 
        return r; 
    }


    union 
    {
        struct
        {
            T x;
            T y;
            T z;
            T w;
        };
        T _array[4];
    };

};



};

#endif







nvparticles-public-016a08f98fd3/base/third/include/nvShaderUtils.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// Utility functions for compiling shaders and programs
//
// Author: Evan Hart
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////


#ifndef NV_SHADER_UTILS_H
#define NV_SHADER_UTILS_H

#include <stdio.h>
#include <string.h>

#include <GL/glew.h>

namespace nv
{


//
//
////////////////////////////////////////////////////////////
inline GLuint CompileGLSLShader( GLenum target, const char* shader)
{
    GLuint object;

    object = glCreateShader( target);

    if (!object)
        return object;

    glShaderSource( object, 1, &shader, NULL);

    glCompileShader(object);

    // check if shader compiled
    GLint compiled = 0;
    glGetShaderiv(object, GL_COMPILE_STATUS, &compiled);

    if (!compiled)
    {
#ifdef NV_REPORT_COMPILE_ERRORS
        char temp[256] = "";
        glGetShaderInfoLog( object, 256, NULL, temp);
        fprintf( stderr, "Compile failed:\n%s\n", temp);
#endif
        glDeleteShader( object);
        return 0;
    }

    return object;
}

//
//
////////////////////////////////////////////////////////////
inline GLuint CompileGLSLShaderFromFile( GLenum target, const char* filename)
{
    FILE *shaderFile;
    char *text;
    long size;
    size_t fsize = 0;

    // read files as binary to prevent problems from newline translation
    #ifdef _WIN32
        if (fopen_s(&shaderFile, filename, "rb") != 0)
    #else
        if ((shaderFile = fopen(filename, "rb")) == 0)
    #endif
        {
            return 0;
        }

    // Get the length of the file
    fseek( shaderFile, 0, SEEK_END);
    size = ftell(shaderFile);

    // Read the file contents from the start, then close file and add a null terminator
    fseek( shaderFile, 0, SEEK_SET);
    text = new char[size+1];
    fsize = fread( text, size, 1, shaderFile);
    fclose( shaderFile);
    if (fsize == 0) 
       printf("CompileGLSLShaderFromFile(), error... fsize = 0\n");

    text[size] = '\0';

    GLuint object = CompileGLSLShader( target, text);

    delete []text;

    return object;
}


// Create a program composed of vertex and fragment shaders.
inline GLuint LinkGLSLProgram( GLuint vertexShader, GLuint fragmentShader)
{
    GLuint program = glCreateProgram();
    glAttachShader(program, vertexShader);
    glAttachShader(program, fragmentShader);
    glLinkProgram(program);

#ifdef NV_REPORT_COMPILE_ERRORS
    // Get error log.
    GLint charsWritten, infoLogLength;
    glGetProgramiv(program, GL_INFO_LOG_LENGTH, &infoLogLength);

    char * infoLog = new char[infoLogLength];
    glGetProgramInfoLog(program, infoLogLength, &charsWritten, infoLog);
    printf(infoLog);
    delete [] infoLog;
#endif

    // Test linker result.
    GLint linkSucceed = GL_FALSE;
    glGetProgramiv(program, GL_LINK_STATUS, &linkSucceed);
    
    if (linkSucceed == GL_FALSE)
    {
        glDeleteProgram(program);
        return 0;
    }

    return program;
}


// Create a program composed of vertex, geometry and fragment shaders.
inline GLuint LinkGLSLProgram( GLuint vertexShader, GLuint geometryShader, GLint inputType, GLint vertexOut, GLint outputType, GLuint fragmentShader)
{
    GLuint program = glCreateProgram();
    glAttachShader(program, vertexShader);
    glAttachShader(program, geometryShader);
	glProgramParameteriEXT(program, GL_GEOMETRY_INPUT_TYPE_EXT, inputType);
    glProgramParameteriEXT(program, GL_GEOMETRY_VERTICES_OUT_EXT, vertexOut);
    glProgramParameteriEXT(program, GL_GEOMETRY_OUTPUT_TYPE_EXT, outputType);
    glAttachShader(program, fragmentShader);
    glLinkProgram(program);

#ifdef NV_REPORT_COMPILE_ERRORS
    // Get error log.
    GLint charsWritten, infoLogLength;
    glGetProgramiv(program, GL_INFO_LOG_LENGTH, &infoLogLength);

    char * infoLog = new char[infoLogLength];
    glGetProgramInfoLog(program, infoLogLength, &charsWritten, infoLog);
    printf(infoLog);
    delete [] infoLog;
#endif

    // Test linker result.
    GLint linkSucceed = GL_FALSE;
    glGetProgramiv(program, GL_LINK_STATUS, &linkSucceed);
    
    if (linkSucceed == GL_FALSE)
    {
        glDeleteProgram(program);
        return 0;
    }

    return program;
}

//
//
////////////////////////////////////////////////////////////
inline GLuint CompileASMShader(GLenum program_type, const char *code)
{
    GLuint program_id;
    glGenProgramsARB(1, &program_id);
    glBindProgramARB(program_type, program_id);
    glProgramStringARB(program_type, GL_PROGRAM_FORMAT_ASCII_ARB, (GLsizei) strlen(code), (GLubyte *) code);

    GLint error_pos;
    glGetIntegerv(GL_PROGRAM_ERROR_POSITION_ARB, &error_pos);
    if (error_pos != -1) {
#ifdef NV_REPORT_COMPILE_ERRORS
        const GLubyte *error_string;
        error_string = glGetString(GL_PROGRAM_ERROR_STRING_ARB);
        fprintf(stderr, "Program error at position: %d\n%s\n", (int)error_pos, error_string);
#endif
        return 0;
    }
    return program_id;
}

//
//
////////////////////////////////////////////////////////////
inline GLuint CompileASMShaderFromFile( GLenum target, const char* filename)
{
    FILE *shaderFile;
    char *text;
    long size;
    size_t fsize = 0;

    // read files as binary to prevent problems from newline translation
    #ifdef _WIN32
        if (fopen_s(&shaderFile, filename, "rb") != 0)
    #else
        if ((shaderFile = fopen(filename, "rb")) == 0)
    #endif
        {
            return 0;
        }

    // Get the length of the file
    fseek( shaderFile, 0, SEEK_END);
    size = ftell(shaderFile);

    // Read the file contents from the start, then close file and add a null terminator
    fseek( shaderFile, 0, SEEK_SET);
    text = new char[size+1];
    fsize = fread( text, size, 1, shaderFile);
    fclose( shaderFile);
    if (fsize == 0) 
       printf("CompileGLSLShaderFromFile(), error... fsize = 0\n");

    text[size] = '\0';

    GLuint program_id = CompileASMShader( target, text);

    delete []text;

    return program_id;
}

} // nv namespace

#endif 








nvparticles-public-016a08f98fd3/base/third/include/nvVector.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// Template math library for common 3D functionality
//
// nvVector.h - 2-vector, 3-vector, and 4-vector templates and utilities
//
// This code is in part deriver from glh, a cross platform glut helper library.
// The copyright for glh follows this notice.
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////

/*
    Copyright (c) 2000 Cass Everitt
	Copyright (c) 2000 NVIDIA Corporation
    All rights reserved.

    Redistribution and use in source and binary forms, with or
	without modification, are permitted provided that the following
	conditions are met:

     * Redistributions of source code must retain the above
	   copyright notice, this list of conditions and the following
	   disclaimer.

     * Redistributions in binary form must reproduce the above
	   copyright notice, this list of conditions and the following
	   disclaimer in the documentation and/or other materials
	   provided with the distribution.

     * The names of contributors to this software may not be used
	   to endorse or promote products derived from this software
	   without specific prior written permission. 

       THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
	   ``AS IS'' AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
	   LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
	   FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
	   REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
	   INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
	   BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
	   LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
	   CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
	   LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
	   ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 
	   POSSIBILITY OF SUCH DAMAGE. 


    Cass Everitt - cass@r3.nu
*/
#ifndef NV_VECTOR_H
#define NV_VECTOR_H

namespace nv {

template <class T> class vec2;
template <class T> class vec3;
template <class T> class vec4;

//////////////////////////////////////////////////////////////////////
//
// vec2 - template class for 2-tuple vector
//
//////////////////////////////////////////////////////////////////////
template <class T>   
class vec2 {
public:

    typedef T value_type;
    int size() const { return 2;}

    ////////////////////////////////////////////////////////
    //
    //  Constructors
    //
    ////////////////////////////////////////////////////////

    // Default/scalar constructor
    vec2(const T & t = T()) {
        for(int i = 0; i < size(); i++) _array[i] = t;
    }

    // Construct from array
    vec2(const T * tp) {
        for(int i = 0; i < size(); i++) _array[i] = tp[i];
    }

    // Construct from explicit values
    vec2( const T v0, const T v1) {
        x = v0;
        y = v1;
    }

    explicit vec2( const vec3<T> &u) {
        for(int i = 0; i < size(); i++) _array[i] = u._array[i];
    }

    explicit vec2( const vec4<T> &u) {
        for(int i = 0; i < size(); i++) _array[i] = u._array[i];
    }
    
    const T * get_value() const {
        return _array;
    }
    
    vec2<T> & set_value( const T * rhs ) {
        for(int i = 0; i < size(); i++) _array[i] = rhs[i];
        return *this;
    }
    
    // indexing operators
    T & operator [] ( int i ) {
        return _array[i];
    }
    
    const T & operator [] ( int i ) const {
        return _array[i];
    }

    // type-cast operators
    operator T * () {
        return _array;
    }

    operator const T * () const {
        return _array;
    }

    ////////////////////////////////////////////////////////
    //
    //  Math operators
    //
    ////////////////////////////////////////////////////////

    // scalar multiply assign
    friend vec2<T> & operator *= ( vec2<T> &lhs, T d ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] *= d;
        return lhs;
    }

    // component-wise vector multiply assign
    friend vec2<T> & operator *= ( vec2<T> &lhs, const vec2<T> &rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] *= rhs[i];
        return lhs;
    }

    // scalar divide assign
    friend vec2<T> & operator /= ( vec2<T> &lhs, T d ) {
        if(d == 0) return lhs;
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] /= d;
        return lhs;
    }

    // component-wise vector divide assign
    friend vec2<T> & operator /= ( vec2<T> &lhs, const vec2<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] /= rhs._array[i];
        return lhs;
    }

    // component-wise vector add assign
    friend vec2<T> & operator += ( vec2<T> &lhs, const vec2<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] += rhs._array[i];
        return lhs;
    }

    // component-wise vector subtract assign
    friend vec2<T> & operator -= ( vec2<T> &lhs, const vec2<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] -= rhs._array[i];
        return lhs;
    }

    // unary negate
    friend vec2<T> operator - ( const vec2<T> &rhs) {
        vec2<T> rv;
        for(int i = 0; i < rhs.size(); i++) rv._array[i] = -rhs._array[i];
        return rv;
    }

    // vector add
    friend vec2<T> operator + ( const vec2<T> & lhs, const vec2<T> & rhs) {
        vec2<T> rt(lhs);
        return rt += rhs;
    }

    // vector subtract 
    friend vec2<T> operator - ( const vec2<T> & lhs, const vec2<T> & rhs) {
        vec2<T> rt(lhs);
        return rt -= rhs;
    }

    // scalar multiply
    friend vec2<T> operator * ( const vec2<T> & lhs, T rhs) {
        vec2<T> rt(lhs);
        return rt *= rhs;
    }

    // scalar multiply
    friend vec2<T> operator * ( T lhs, const vec2<T> & rhs) {
        vec2<T> rt(lhs);
        return rt *= rhs;
    }

    // vector component-wise multiply
    friend vec2<T> operator * ( const vec2<T> & lhs, const vec2<T> & rhs){
        vec2<T> rt(lhs);
        return rt *= rhs;
    }

    // scalar multiply
    friend vec2<T> operator / ( const vec2<T> & lhs, T rhs) {
        vec2<T> rt(lhs);
        return rt /= rhs;
    }

    // vector component-wise multiply
    friend vec2<T> operator / ( const vec2<T> & lhs, const vec2<T> & rhs){
        vec2<T> rt(lhs);
        return rt /= rhs;
    }

    ////////////////////////////////////////////////////////
    //
    //  Comparison operators
    //
    ////////////////////////////////////////////////////////

    // equality
    friend bool operator == ( const vec2<T> &lhs, const vec2<T> &rhs ) {
        bool r = true;
        for (int i = 0; i < lhs.size(); i++)
            r &= lhs._array[i] == rhs._array[i];
        return r;
    }

    // inequality
    friend bool operator != ( const vec2<T> &lhs, const vec2<T> &rhs ) {
        bool r = true;
        for (int i = 0; i < lhs.size(); i++)
            r &= lhs._array[i] != rhs._array[i];
        return r;
    }
   
    //data intentionally left public to allow vec2.x
    union {
        struct {
            T x,y;          // standard names for components
        };
        struct {
            T s,t;          // standard names for components
        };
        T _array[2];     // array access
    };
};

//////////////////////////////////////////////////////////////////////
//
// vec3 - template class for 3-tuple vector
//
//////////////////////////////////////////////////////////////////////
template <class T>
class vec3 {
public:

    typedef T value_type;
    int size() const { return 3;}

    ////////////////////////////////////////////////////////
    //
    //  Constructors
    //
    ////////////////////////////////////////////////////////

    // Default/scalar constructor
    vec3(const T & t = T()) {
        for(int i = 0; i < size(); i++) _array[i] = t;
    }

    // Construct from array
    vec3(const T * tp) {
        for(int i = 0; i < size(); i++) _array[i] = tp[i];
    }

    // Construct from explicit values
    vec3( const T v0, const T v1, const T v2) {
        x = v0;
        y = v1;
        z = v2;
    }

    explicit vec3( const vec4<T> &u) {
        for(int i = 0; i < size(); i++) _array[i] = u._array[i];
    }

    explicit vec3( const vec2<T> &u, T v0) {
        x = u.x;
        y = u.y;
        z = v0;
    }
    
    const T * get_value() const {
        return _array;
    }
    
    vec3<T> & set_value( const T * rhs ) {
        for(int i = 0; i < size(); i++) _array[i] = rhs[i];
        return *this;
    }
    
    // indexing operators
    T & operator [] ( int i ) {
        return _array[i];
    }
    
    const T & operator [] ( int i ) const {
        return _array[i];
    }

    // type-cast operators
    operator T * () {
        return _array;
    }

    operator const T * () const {
        return _array;
    }

    ////////////////////////////////////////////////////////
    //
    //  Math operators
    //
    ////////////////////////////////////////////////////////

    // scalar multiply assign
    friend vec3<T> & operator *= ( vec3<T> &lhs, T d ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] *= d;
        return lhs;
    }

    // component-wise vector multiply assign
    friend vec3<T> & operator *= ( vec3<T> &lhs, const vec3<T> &rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] *= rhs[i];
        return lhs;
    }

    // scalar divide assign
    friend vec3<T> & operator /= ( vec3<T> &lhs, T d ) {
        if(d == 0) return lhs;
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] /= d;
        return lhs;
    }

    // component-wise vector divide assign
    friend vec3<T> & operator /= ( vec3<T> &lhs, const vec3<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] /= rhs._array[i];
        return lhs;
    }

    // component-wise vector add assign
    friend vec3<T> & operator += ( vec3<T> &lhs, const vec3<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] += rhs._array[i];
        return lhs;
    }

    // component-wise vector subtract assign
    friend vec3<T> & operator -= ( vec3<T> &lhs, const vec3<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] -= rhs._array[i];
        return lhs;
    }

    // unary negate
    friend vec3<T> operator - ( const vec3<T> &rhs) {
        vec3<T> rv;
        for(int i = 0; i < rhs.size(); i++) rv._array[i] = -rhs._array[i];
        return rv;
    }

    // vector add
    friend vec3<T> operator + ( const vec3<T> & lhs, const vec3<T> & rhs) {
        vec3<T> rt(lhs);
        return rt += rhs;
    }

    // vector subtract 
    friend vec3<T> operator - ( const vec3<T> & lhs, const vec3<T> & rhs) {
        vec3<T> rt(lhs);
        return rt -= rhs;
    }

    // scalar multiply
    friend vec3<T> operator * ( const vec3<T> & lhs, T rhs) {
        vec3<T> rt(lhs);
        return rt *= rhs;
    }

    // scalar multiply
    friend vec3<T> operator * ( T lhs, const vec3<T> & rhs) {
        vec3<T> rt(lhs);
        return rt *= rhs;
    }

    // vector component-wise multiply
    friend vec3<T> operator * ( const vec3<T> & lhs, const vec3<T> & rhs){
        vec3<T> rt(lhs);
        return rt *= rhs;
    }

    // scalar multiply
    friend vec3<T> operator / ( const vec3<T> & lhs, T rhs) {
        vec3<T> rt(lhs);
        return rt /= rhs;
    }

    // vector component-wise multiply
    friend vec3<T> operator / ( const vec3<T> & lhs, const vec3<T> & rhs){
        vec3<T> rt(lhs);
        return rt /= rhs;
    }

    ////////////////////////////////////////////////////////
    //
    //  Comparison operators
    //
    ////////////////////////////////////////////////////////

    // equality
    friend bool operator == ( const vec3<T> &lhs, const vec3<T> &rhs ) {
        bool r = true;
        for (int i = 0; i < lhs.size(); i++)
            r &= lhs._array[i] == rhs._array[i];
        return r;
    }

    // inequality
    friend bool operator != ( const vec3<T> &lhs, const vec3<T> &rhs ) {
        bool r = true;
        for (int i = 0; i < lhs.size(); i++)
            r &= lhs._array[i] != rhs._array[i];
        return r;
    }

    ////////////////////////////////////////////////////////////////////////////////
    //
    // dimension specific operations
    //
    ////////////////////////////////////////////////////////////////////////////////

    // cross product
    friend vec3<T> cross( const vec3<T> & lhs, const vec3<T> & rhs) {
        vec3<T> r;

        r.x = lhs.y * rhs.z - lhs.z * rhs.y;
        r.y = lhs.z * rhs.x - lhs.x * rhs.z;
        r.z = lhs.x * rhs.y - lhs.y * rhs.x;

        return r;
    }
   
    //data intentionally left public to allow vec2.x
    union {
        struct {
            T x, y, z;          // standard names for components
        };
        struct {
            T s, t, r;          // standard names for components
        };
        T _array[3];     // array access
    };
};

//////////////////////////////////////////////////////////////////////
//
// vec4 - template class for 4-tuple vector
//
//////////////////////////////////////////////////////////////////////
template <class T>
class vec4 {
public:

    typedef T value_type;
    int size() const { return 4;}

    ////////////////////////////////////////////////////////
    //
    //  Constructors
    //
    ////////////////////////////////////////////////////////

    // Default/scalar constructor
    vec4(const T & t = T()) {
        for(int i = 0; i < size(); i++) _array[i] = t;
    }

    // Construct from array
    vec4(const T * tp) {
        for(int i = 0; i < size(); i++) _array[i] = tp[i];
    }

    // Construct from explicit values
    vec4( const T v0, const T v1, const T v2, const T v3) {
        x = v0;
        y = v1;
        z = v2;
        w = v3;
    }

    explicit vec4( const vec3<T> &u, T v0) {
        x = u.x;
        y = u.y;
        z = u.z;
        w = v0;
    }

    explicit vec4( const vec2<T> &u, T v0, T v1) {
        x = u.x;
        y = u.y;
        z = v0;
        w = v1;
    }
    
    const T * get_value() const {
        return _array;
    }
    
    vec4<T> & set_value( const T * rhs ) {
        for(int i = 0; i < size(); i++) _array[i] = rhs[i];
        return *this;
    }
    
    // indexing operators
    T & operator [] ( int i ) {
        return _array[i];
    }
    
    const T & operator [] ( int i ) const {
        return _array[i];
    }

    // type-cast operators
    operator T * () {
        return _array;
    }

    operator const T * () const {
        return _array;
    }

    ////////////////////////////////////////////////////////
    //
    //  Math operators
    //
    ////////////////////////////////////////////////////////

    // scalar multiply assign
    friend vec4<T> & operator *= ( vec4<T> &lhs, T d ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] *= d;
        return lhs;
    }

    // component-wise vector multiply assign
    friend vec4<T> & operator *= ( vec4<T> &lhs, const vec4<T> &rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] *= rhs[i];
        return lhs;
    }

    // scalar divide assign
    friend vec4<T> & operator /= ( vec4<T> &lhs, T d ) {
        if(d == 0) return lhs;
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] /= d;
        return lhs;
    }

    // component-wise vector divide assign
    friend vec4<T> & operator /= ( vec4<T> &lhs, const vec4<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] /= rhs._array[i];
        return lhs;
    }

    // component-wise vector add assign
    friend vec4<T> & operator += ( vec4<T> &lhs, const vec4<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] += rhs._array[i];
        return lhs;
    }

    // component-wise vector subtract assign
    friend vec4<T> & operator -= ( vec4<T> &lhs, const vec4<T> & rhs ) {
        for(int i = 0; i < lhs.size(); i++) lhs._array[i] -= rhs._array[i];
        return lhs;
    }

    // unary negate
    friend vec4<T> operator - ( const vec4<T> &rhs) {
        vec4<T> rv;
        for(int i = 0; i < rhs.size(); i++) rv._array[i] = -rhs._array[i];
        return rv;
    }

    // vector add
    friend vec4<T> operator + ( const vec4<T> & lhs, const vec4<T> & rhs) {
        vec4<T> rt(lhs);
        return rt += rhs;
    }

    // vector subtract 
    friend vec4<T> operator - ( const vec4<T> & lhs, const vec4<T> & rhs) {
        vec4<T> rt(lhs);
        return rt -= rhs;
    }

    // scalar multiply
    friend vec4<T> operator * ( const vec4<T> & lhs, T rhs) {
        vec4<T> rt(lhs);
        return rt *= rhs;
    }

    // scalar multiply
    friend vec4<T> operator * ( T lhs, const vec4<T> & rhs) {
        vec4<T> rt(lhs);
        return rt *= rhs;
    }

    // vector component-wise multiply
    friend vec4<T> operator * ( const vec4<T> & lhs, const vec4<T> & rhs){
        vec4<T> rt(lhs);
        return rt *= rhs;
    }

    // scalar multiply
    friend vec4<T> operator / ( const vec4<T> & lhs, T rhs) {
        vec4<T> rt(lhs);
        return rt /= rhs;
    }

    // vector component-wise multiply
    friend vec4<T> operator / ( const vec4<T> & lhs, const vec4<T> & rhs){
        vec4<T> rt(lhs);
        return rt /= rhs;
    }

    ////////////////////////////////////////////////////////
    //
    //  Comparison operators
    //
    ////////////////////////////////////////////////////////

    // equality
    friend bool operator == ( const vec4<T> &lhs, const vec4<T> &rhs ) {
        bool r = true;
        for (int i = 0; i < lhs.size(); i++)
            r &= lhs._array[i] == rhs._array[i];
        return r;
    }

    // inequality
    friend bool operator != ( const vec4<T> &lhs, const vec4<T> &rhs ) {
        bool r = true;
        for (int i = 0; i < lhs.size(); i++)
            r &= lhs._array[i] != rhs._array[i];
        return r;
    }
   
    //data intentionally left public to allow vec2.x
    union {
        struct {
            T x, y, z, w;          // standard names for components
        };
        struct {
            T s, t, r, q;          // standard names for components
        };
        T _array[4];     // array access
    };
};

////////////////////////////////////////////////////////////////////////////////
//
// Generic vector operations
//
////////////////////////////////////////////////////////////////////////////////

// compute the dot product of two vectors
template<class T>
inline typename T::value_type dot( const T & lhs, const T & rhs ) { 
    typename T::value_type r = 0;
    for(int i = 0; i < lhs.size(); i++) r += lhs._array[i] * rhs._array[i];
    return r;
}

// return the length of the provided vector
template< class T>
inline typename T::value_type length( const T & vec) {
    typename T::value_type r = 0;
    for(int i = 0; i < vec.size(); i++) r += vec._array[i]*vec._array[i]; 
    return typename T::value_type(sqrt(r));
}

// return the squared norm
template< class T>
inline typename T::value_type square_norm( const T & vec) {
    typename T::value_type r = 0;
    for(int i = 0; i < vec.size(); i++) r += vec._array[i]*vec._array[i]; 
    return r;
}

// return the normalized version of the vector
template< class T>
inline T normalize( const T & vec) { 
    typename T::value_type sum(0);
    T r;
    for(int i = 0; i < vec.size(); i++) 
        sum += vec._array[i] * vec._array[i];
    sum = typename T::value_type(sqrt(sum));
    if (sum > 0)
        for(int i = 0; i < vec.size(); i++) 
            r._array[i] = vec._array[i] / sum;
    return r;
}

// In VC8 : min and max are already defined by a #define...
#ifdef min
#undef min
#endif
#ifdef max
#undef max
#endif
//componentwise min
template< class T>
inline T min( const T & lhs, const T & rhs ) {
    T rt;
    for (int i = 0; i < lhs.size(); i++) rt._array[i] = std::min( lhs._array[i], rhs._array[i]);
    return rt;
}

// componentwise max
template< class T>
inline T max( const T & lhs, const T & rhs ) {
    T rt;
    for (int i = 0; i < lhs.size(); i++) rt._array[i] = std::max( lhs._array[i], rhs._array[i]);
    return rt;
}


};

#endif







nvparticles-public-016a08f98fd3/base/third/include/nvWidgets.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 //
// nvWidgets.h - User Interface library
//
//
// Author: Ignacio Castano, Samuel Gateau, Evan Hart
// Email: sdkfeedback@nvidia.com
//
// Copyright (c) NVIDIA Corporation. All rights reserved.
////////////////////////////////////////////////////////////////////////////////
#ifndef NV_WIDGETS_H
#define NV_WIDGETS_H

#include <GL/glut.h>
#include <time.h>   // clock
#include <nvMath.h>

#ifdef WIN32
#ifdef NVWIDGETS_EXPORTS
#define NVSDKENTRY __declspec(dllexport)
#else
#define NVSDKENTRY __declspec(dllimport)
#endif
#endif


namespace nv
{
    struct Point
    {
        NVSDKENTRY Point() : x(0), y(0) {}
        NVSDKENTRY Point(int ix, int iy) : x(ix), y(iy) {}
        NVSDKENTRY Point(const Point & p) : x(p.x), y(p.y) {}

        NVSDKENTRY const Point& operator= (const Point & p) { this->x = p.x; this->y = p.y; return *this; }

        int x, y;
    };

    struct Rect
    {
        NVSDKENTRY Rect() : x(0), y(0), w(0), h(0) {}
        NVSDKENTRY Rect(const Point & p) : x(p.x), y(p.y), w(0), h(0) {}
        NVSDKENTRY Rect(int ix, int iy, int iw = 0, int ih = 0) : x(ix), y(iy), w(iw), h(ih) {}
        NVSDKENTRY Rect(const Rect & r) : x(r.x), y(r.y), w(r.w), h(r.h) {}

        NVSDKENTRY const Rect& operator= (const Rect & r) { this->x = r.x; this->y = r.y; this->w = r.w; this->h = r.h; return *this; }

        int x, y;
        int w, h;

        NVSDKENTRY static const Rect null;
    };

    enum ButtonFlags
    {
        ButtonFlags_Off = 0x0,
        ButtonFlags_On = 0x1,
        ButtonFlags_Begin = 0x2,
        ButtonFlags_End = 0x4,
        ButtonFlags_Shift = 0x8,
        ButtonFlags_Alt = 0x10,
        ButtonFlags_Ctrl = 0x20,
    };

    struct ButtonState
    {
        int state;
        time_t time;
        Point cursor;
    };

    // An enum to identify the mouse buttons
    enum MouseButton
    {
        MouseButton_Left,
        MouseButton_Middle,
        MouseButton_Right,
    };

    // An enum to identify the special key buttons not translated with ASCII codes
    enum Key
    {
        Key_F1 = 128,
        Key_F2,
        Key_F3,
        Key_F4,
        Key_F5,
        Key_F6,
        Key_F7,
        Key_F8,
        Key_F9,
        Key_F10,
        Key_F11,
        Key_F12,

        Key_Left,
        Key_Up,
        Key_Right,
        Key_Down,
        Key_PageUp,
        Key_PageDown,
        Key_Home,
        Key_End,
        Key_Insert,
    };

     // The various flags to modify the behavior of the groups   
    enum GroupFlags
    {
        // Layout behavior flags
        GroupFlags_LayoutNone = 0x01,
        GroupFlags_LayoutVertical = 0x02,
        GroupFlags_LayoutHorizontal = 0x04,
        GroupFlags_LayoutMask = 0x07,
        GroupFlags_LayoutXMask = 0xffff ^ GroupFlags_LayoutMask,

        // Alignment flags for the widgets inserted in the group
        GroupFlags_AlignLeft = 0x10,
        GroupFlags_AlignRight = 0x20,
        GroupFlags_AlignTop = 0x40,
        GroupFlags_AlignBottom = 0x80,
        GroupFlags_AlignMask = 0xf0,
        GroupFlags_AlignXMask = 0xffff ^ GroupFlags_AlignMask,

        // Start flags defining the starting origin of the group
        GroupFlags_StartLeft = 0x100,
        GroupFlags_StartRight = 0x200,
        GroupFlags_StartTop = 0x400,
        GroupFlags_StartBottom = 0x800,
        GroupFlags_StartMask = 0xf00,
        GroupFlags_StartXMask = 0xffff ^ GroupFlags_StartMask,

        // Optional flags
        GroupFlags_LayoutForce = 0x8000,
        GroupFlags_LayoutDefault = 0x4000,
        GroupFlags_LayoutNoMargin = 0x2000,
        GroupFlags_LayoutNoSpace = 0x1000,

        // Predefined configurations
        GroupFlags_GrowRightFromBottom   = GroupFlags_LayoutHorizontal    | GroupFlags_StartLeft   | GroupFlags_AlignLeft   | GroupFlags_StartBottom | GroupFlags_AlignBottom ,
        GroupFlags_GrowRightFromTop      = GroupFlags_LayoutHorizontal    | GroupFlags_StartLeft   | GroupFlags_AlignLeft   | GroupFlags_StartTop    | GroupFlags_AlignTop ,
        GroupFlags_GrowLeftFromBottom    = GroupFlags_LayoutHorizontal    | GroupFlags_StartRight  | GroupFlags_AlignRight  | GroupFlags_StartBottom | GroupFlags_AlignBottom,
        GroupFlags_GrowLeftFromTop       = GroupFlags_LayoutHorizontal    | GroupFlags_StartRight  | GroupFlags_AlignRight  | GroupFlags_StartTop    | GroupFlags_AlignTop,
        GroupFlags_GrowUpFromLeft        = GroupFlags_LayoutVertical      | GroupFlags_StartBottom | GroupFlags_AlignBottom | GroupFlags_StartLeft   | GroupFlags_AlignLeft ,
        GroupFlags_GrowUpFromRight       = GroupFlags_LayoutVertical      | GroupFlags_StartBottom | GroupFlags_AlignBottom | GroupFlags_StartRight  | GroupFlags_AlignRight ,
        GroupFlags_GrowDownFromLeft      = GroupFlags_LayoutVertical      | GroupFlags_StartTop    | GroupFlags_AlignTop    | GroupFlags_StartLeft   | GroupFlags_AlignLeft ,
        GroupFlags_GrowDownFromRight     = GroupFlags_LayoutVertical      | GroupFlags_StartTop    | GroupFlags_AlignTop    | GroupFlags_StartRight  | GroupFlags_AlignRight ,

        GroupFlags_LayoutDefaultFallback = GroupFlags_GrowDownFromLeft,
    };

    struct Group
    {
        Rect bounds;  // anchor point + width and height of the region
        int flags;   // group behavior 
        int margin; // border 
        int space;  // interior
    };

    //*************************************************************************
    // UIPainter
    class UIPainter
    {
    public:
        NVSDKENTRY UIPainter() {}

        NVSDKENTRY virtual void begin( const Rect& window ) { init(); }
        NVSDKENTRY virtual void end() {}

        // These methods should be called between begin/end

        NVSDKENTRY virtual void drawFrame(const Rect & r, int margin, int style) = 0;

        NVSDKENTRY virtual Rect getLabelRect(const Rect & r, const char * text, Rect & rt, int& nbLines) const = 0;
        NVSDKENTRY virtual void drawLabel(const Rect & r, const char * text, const Rect & rt, const int& nbLines, bool isHover, int style) = 0;
      
        NVSDKENTRY virtual Rect getButtonRect(const Rect & r, const char * text, Rect & rt) const = 0;
        NVSDKENTRY virtual void drawButton(const Rect & r, const char * text, const Rect & rt, bool isDown, bool isHover, bool isFocus, int style) = 0;
    
        NVSDKENTRY virtual Rect getCheckRect(const Rect & r, const char * text, Rect & rt, Rect & rc) const = 0;
        NVSDKENTRY virtual void drawCheckButton(const Rect & r, const char * text, const Rect & rt, const Rect & rr, bool isChecked, bool isHover, bool isFocus, int style) = 0;

        NVSDKENTRY virtual Rect getRadioRect(const Rect & r, const char * text, Rect & rt, Rect & rr) const = 0;
        NVSDKENTRY virtual void drawRadioButton(const Rect & r, const char * text, const Rect & rt, const Rect & rr, bool isOn, bool isHover, bool isFocus, int style) = 0;

        NVSDKENTRY virtual Rect getHorizontalSliderRect(const Rect & r, Rect& rs, float v, Rect& rc) const = 0;
        NVSDKENTRY virtual void drawHorizontalSlider(const Rect & r, Rect& rs, float v, Rect& rc, bool isHover, int style) = 0;

        NVSDKENTRY virtual Rect getItemRect(const Rect & r, const char * text, Rect & rt) const = 0;
        NVSDKENTRY virtual void drawListItem(const Rect & r, const char * text, const Rect & rt, bool isSelected, bool isHover, int style) = 0;
 
        NVSDKENTRY virtual Rect getListRect(const Rect & r, int numOptions, const char * options[], Rect& ri, Rect & rt) const = 0;
        NVSDKENTRY virtual void drawListBox(const Rect & r, int numOptions, const char * options[], const Rect& ri, const Rect & rt, int selected, int hovered, int style) = 0;
      
        NVSDKENTRY virtual Rect getComboRect(const Rect & r, int numOptions, const char * options[], int selected, Rect& rt, Rect& ra) const = 0;
        NVSDKENTRY virtual Rect getComboOptionsRect(const Rect & rCombo, int numOptions, const char * options[], Rect& ri, Rect & rit) const = 0;
        NVSDKENTRY virtual void drawComboBox(const Rect & rect, int numOptions, const char * options[], const Rect & rt, const Rect & ra, int selected, bool isHover, bool isFocus, int style) = 0;
        NVSDKENTRY virtual void drawComboOptions(const Rect & rect, int numOptions, const char * options[], const Rect& ri, const Rect & rit, int selected, int hovered, bool isHover, bool isFocus, int style) = 0;

        NVSDKENTRY virtual Rect getLineEditRect(const Rect & r, const char * text, Rect & rt) const = 0;
        NVSDKENTRY virtual void drawLineEdit(const Rect & r, const char * text, const Rect & rt, int caretPos, bool isSelected, bool isHover, int style) = 0;

        NVSDKENTRY virtual Rect getPanelRect(const Rect & r, const char * text, Rect& rt, Rect& ra) const = 0;
        NVSDKENTRY virtual void drawPanel(const Rect & rect, const char * text, const Rect & rt, const Rect & ra, bool isUnfold, bool isHover, bool isFocus, int style) = 0;

        NVSDKENTRY virtual Rect getTextureViewRect(const Rect & rect, Rect& rt) const = 0;
        NVSDKENTRY virtual void drawTextureView(const Rect & rect, const void* texID, const Rect& rt, const Rect & rz, int mipLevel, int style) = 0;

        // Eval widget dimensions
        NVSDKENTRY virtual int getCanvasMargin() const = 0;
        NVSDKENTRY virtual int getCanvasSpace() const = 0;
        NVSDKENTRY virtual int getFontHeight() const = 0;
        NVSDKENTRY virtual int getTextLineWidth(const char * text) const = 0;
        NVSDKENTRY virtual int getTextSize(const char * text, int& nbLines) const = 0;
        NVSDKENTRY virtual int getPickedCharNb(const char * text, const Point& at) const = 0;

        NVSDKENTRY virtual void drawDebugRect(const Rect & r) = 0;

    protected:
    
        NVSDKENTRY void init() {}
    };


    class UIContext
    {
    public:
        NVSDKENTRY UIContext( UIPainter& painter );

        //
        // UI method for processing window size events
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void reshape(int w, int h);
       
        //
        // Check if the UI is currently on Focus
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY bool isOnFocus() const { return m_uiOnFocus; }

        //
        // UI method for processing mouse events
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void mouse(int button, int state, int modifier, int x, int y);
        NVSDKENTRY void mouse(int button, int state, int x, int y) { mouse( button, state, 0, x, y); }
 
        //
        // UI method for processing mouse motion events
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void mouseMotion(int x, int y);

        //
        // UI method for processing key events
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void keyboard(unsigned char k, int x, int y);

        //
        // UI method for entering UI processing mode
        //
        //  This function must be used to begin the UI processing
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void begin();

        //
        // UI method for leaving UI processing mode
        //
        //  This function must be used to end the UI processing
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void end();

        ////////////////////////////////////////////////////////////////////////////
        //
        //  UI element processing
        //
        // The following methods provide the interface for rendering and querying
        // UI objects. These methods must be called between begin/end.
        ////////////////////////////////////////////////////////////////////////////

        //
        //  UI method for drawing a static text label
        //
        // rect - optionally provides a location and size for the label
        // text - Text to display for the label
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY void doLabel(const Rect & rect, const char * text, int style = 0);
        
        //
        //  UI method for rendering and processing a push button
        //
        // rect - optionally provides a location and size for the button
        // text - text to display on the button
        // state -  whether the button is depressed
        //          if state is NULL, the buttoin behave like a touch button
        //          else, the button behave like a togle button
        // style - optional style flag to modify the look
        //////////////////////////////////////////////////////////////////
        NVSDKENTRY bool doButton(const Rect & rect, const char * text, bool * state = NULL, int style = 0);
        
        NVSDKENTRY bool doCheckButton(const Rect & rect, const char * text, bool * state, int style = 0);

        NVSDKENTRY bool doRadioButton(int reference, const Rect & r, const char * text, int * value, int style = 0);

        NVSDKENTRY bool doHorizontalSlider(const Rect & rect, float min, float max, float * value, int style = 0);

        NVSDKENTRY bool doListItem(int index, const Rect & rect, const char * text, int * selected, int style = 0);
        NVSDKENTRY bool doListBox(const Rect & rect, int numOptions, const char * options[], int * selected, int style = 0);
        NVSDKENTRY bool doComboBox(const Rect & rect, int numOptions, const char * options[], int * selected, int style = 0);

        NVSDKENTRY bool doLineEdit(const Rect & rect, char * text, int maxTextLength, int * nbCharsReturned, int style = 0);
        
        NVSDKENTRY void beginGroup(int groupFlags = GroupFlags_LayoutDefault, const Rect& rect = Rect::null);
        NVSDKENTRY void endGroup();

        NVSDKENTRY void beginFrame(int groupFlags = GroupFlags_LayoutDefault, const Rect& rect = Rect::null, int style = 0);
        NVSDKENTRY void endFrame();

        NVSDKENTRY bool beginPanel(Rect & rect, const char * text, bool * isUnfold, int groupFlags = GroupFlags_LayoutDefault, int style = 0);
        NVSDKENTRY void endPanel();

        NVSDKENTRY int getGroupWidth() { return m_groupStack[m_groupIndex].bounds.w; }
        NVSDKENTRY int getGroupHeight() { return m_groupStack[m_groupIndex].bounds.h; }

        NVSDKENTRY int getCursorX() { return m_currentCursor.x;}
        NVSDKENTRY int getCursorY() { return m_currentCursor.y;}

        NVSDKENTRY const ButtonState& getMouseState( int button) { return m_mouseButton[button]; }

        NVSDKENTRY void doTextureView(const Rect & rect, const void* texID, Rect & zoomRect, int mipLevel = 0, int style = 0);

    protected:
        NVSDKENTRY UIPainter* getPainter() { return m_painter; }

    private:
        NVSDKENTRY void setCursor(int x, int y);

        NVSDKENTRY static bool overlap(const Rect & rect, const Point & p);

        NVSDKENTRY bool hasFocus(const Rect & rect);
        NVSDKENTRY bool isHover(const Rect & rect);

        NVSDKENTRY Rect placeRect(const Rect & r);

    private:
        UIPainter * m_painter;
        
        int m_groupIndex;
        Group m_groupStack[64];

        Rect m_window;

        Point m_currentCursor;
        ButtonState m_mouseButton[3];
        unsigned char m_keyBuffer[32];
        int m_nbKeys;

        int m_focusCaretPos;
        Point m_focusPoint;
        bool m_twoStepFocus;
        bool m_uiOnFocus;
    };

};





#endif  // NV_WIDGETS_H







nvparticles-public-016a08f98fd3/base/third/include/param.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 /*
  Simple parameter system
  sgreen@nvidia.com 4/2001
*/

#ifndef PARAM_H
#define PARAM_H

#include <string>
#include <vector>
#include <map>
#include <iostream>
#include <sstream>
#include <iomanip>

// base class for named parameter
class ParamBase {
public:
    ParamBase(const char *name) : m_name(name) { }
    virtual ~ParamBase() { }

    std::string &GetName() { return m_name; }

    virtual float GetFloatValue() = 0;
    virtual int GetIntValue() = 0;
    virtual std::string GetValueString() = 0;

    virtual void Reset() = 0;
    virtual void Increment() = 0;
    virtual void Decrement() = 0;

    virtual float GetPercentage() = 0;
    virtual void SetPercentage(float p) = 0;

    virtual void Write(std::ostream &stream) = 0;
    virtual void Read(std::istream &stream) = 0;

    virtual bool IsList() = 0;

protected:
    std::string m_name;
};

// derived class for single-valued parameter
template<class T> class Param : public ParamBase {
public:
    Param(const char *name, T value = 0, T min = 0, T max = 10000, T step = 1, T* ptr = 0) :
        ParamBase(name),
        m_default(value),
        m_min(min),
        m_max(max),
        m_step(step),
        m_precision(3)
    {
        if (ptr) {
          m_ptr = ptr;
        } else {
          m_ptr = &m_value;
        }
        *m_ptr = value;
    }
    ~Param() { }

    T GetValue() const { return *m_ptr; }
    T SetValue(const T value) { *m_ptr = value; }

    float GetFloatValue() { return (float) *m_ptr; }
    int GetIntValue() { return (int) *m_ptr; }

    std::string GetValueString()
    {
        std::ostringstream ost;
        ost<<std::setprecision(m_precision)<<std::fixed;
        ost<<*m_ptr;
        return ost.str();
    }

    void SetPrecision(int x) { m_precision = x; }

    float GetPercentage()
    {
        return (*m_ptr - m_min) / (float) (m_max - m_min);
    }

    void SetPercentage(float p)
    {
        *m_ptr = (T)(m_min + p * (m_max - m_min));
    }

    void Reset() { *m_ptr = m_default; }

    void Increment()
    { 
        *m_ptr += m_step;
        if (*m_ptr > m_max)
            *m_ptr = m_max;
    }

    void Decrement()
    {
        *m_ptr -= m_step;
        if (*m_ptr < m_min)
            *m_ptr = m_min;
    }

    void Write(std::ostream &stream) { stream << m_name << " " << *m_ptr << '\n'; }
    void Read(std::istream &stream) { stream >> m_name >> *m_ptr; }

    bool IsList() { return false; }

private:
    T m_value;
    T *m_ptr;         // pointer to value declared elsewhere
    T m_default, m_min, m_max, m_step;
    int m_precision;  // number of digits after decimal point in string output
};


extern const Param<int> dummy;

// list of parameters
class ParamList : public ParamBase {
public:
    ParamList(const char *name = "") :
        ParamBase(name)
    {
        active = true;
    }
    ~ParamList() { }

    float GetFloatValue() { return 0.0f; }
    int GetIntValue() { return 0; }

    void AddParam(ParamBase *param)
    {
        m_params.push_back(param);  
        m_map[param->GetName()] = param;
        m_current = m_params.begin();
    }

    // look-up parameter based on name
    ParamBase *GetParam(char *name)
    {
        ParamBase *p = m_map[name];

        if (p)
            return p;
        else
            return (ParamBase *) &dummy;
    }

    ParamBase *GetParam(int i)
    {
        return m_params[i];
    }

    ParamBase *GetCurrent()
    {
        return *m_current;
    }

    int GetSize() { return (int)m_params.size(); }

    std::string GetValueString()
    {
        return m_name;
    }

    // functions to traverse list
    void Reset()
    {
        m_current = m_params.begin();
    }

    void Increment()
    {
        m_current++;
        if (m_current == m_params.end())
            m_current = m_params.begin();
    }

    void Decrement()
    {
        if (m_current == m_params.begin())
            m_current = m_params.end()-1;
        else
            m_current--;

    }

    float GetPercentage() { return 0.0f; }
    void SetPercentage(float /*p*/) {}

    void Write(std::ostream &stream)
    { 
        stream << m_name << '\n';
        for(std::vector<ParamBase *>::const_iterator p = m_params.begin(); p != m_params.end(); ++p) {
            (*p)->Write(stream);
        }
    }

    void Read(std::istream &stream)
    {
        stream >> m_name;
        for(std::vector<ParamBase *>::const_iterator p = m_params.begin(); p != m_params.end(); ++p) {
            (*p)->Read(stream);
        }
    }

    bool IsList() { return true; }

    void ResetAll()
    {
        for(std::vector<ParamBase *>::const_iterator p = m_params.begin(); p != m_params.end(); ++p) {
            (*p)->Reset();
        }
    }

protected:
    bool active;
    std::vector<ParamBase *> m_params;
    std::map<std::string, ParamBase *> m_map;
    std::vector<ParamBase *>::const_iterator m_current;
};

#endif







nvparticles-public-016a08f98fd3/base/third/include/paramgl.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
 /*
    ParamListGL
    - class derived from ParamList to do simple OpenGL rendering of a parameter list
    sgg 8/2001
*/

#ifndef PARAMGL_H
#define PARAMGL_H

#if defined(__APPLE__) || defined(MACOSX)
#include <GLUT/glut.h>
#else
#include <GL/freeglut.h>
#endif

#include <param.h>

void beginWinCoords();
void endWinCoords();
void glPrint(int x, int y, const char *s, void *font);
void glPrintShadowed(int x, int y, const char *s, void *font, float *color);

class ParamListGL : public ParamList {
public:
    ParamListGL(const char *name = "");

    void Render(int x, int y, bool shadow = false);
    bool Mouse(int x, int y, int button=GLUT_LEFT_BUTTON, int state=GLUT_DOWN);
    bool Motion(int x, int y);
    void Special(int key, int x, int y);

    void SetFont(void *font, int height) { m_font = font; m_font_h = height; }

    void SetSelectedColor(float r, float g, float b) { m_text_color_selected = Color(r, g, b); }
    void SetUnSelectedColor(float r, float g, float b) { m_text_color_unselected = Color(r, g, b); }
    void SetBarColorInner(float r, float g, float b) { m_bar_color_inner = Color(r, g, b); }
    void SetBarColorOuter(float r, float g, float b) { m_bar_color_outer = Color(r, g, b); }

private:
    void *m_font;
    int m_font_h;       // font height

    int m_bar_x;        // bar start x position
    int m_bar_w;        // bar width
    int m_bar_h;        // bar height
    int m_text_x;       // text start x position
    int m_separation;   // bar separation in y
    int m_value_x;      // value text x position
    int m_bar_offset;   // bar offset in y

    int m_start_x, m_start_y;

    struct Color {
        Color(float _r, float _g, float _b) { r = _r; g = _g; b = _b; }
        float r, g, b;
    };

    Color m_text_color_selected;
    Color m_text_color_unselected;
    Color m_text_color_shadow;
    Color m_bar_color_outer;
    Color m_bar_color_inner;
};

#endif







nvparticles-public-016a08f98fd3/base/third/include/rendercheck_d3d10.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#pragma once

#ifndef _RENDERCHECK_D3D10_H_
#define _RENDERCHECK_D3D10_H_

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <d3d10.h>
#include <d3dx10.h>

class CheckRenderD3D10
{
public:

	CheckRenderD3D10() {}

	static HRESULT ActiveRenderTargetToPPM(ID3D10Device  *pDevice, const char *zFileName);
	static HRESULT ResourceToPPM(ID3D10Device*pDevice, ID3D10Resource *pResource, const char *zFileName);

	static bool PPMvsPPM( const char *src_file, const char *ref_file, const char *exec_path, 
                          const float epsilon, const float threshold = 0.0f );
};

#endif






nvparticles-public-016a08f98fd3/base/third/include/rendercheck_d3d11.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

 
#pragma once

#ifndef _RENDERCHECK_D3D11_H_
#define _RENDERCHECK_D3D11_H_

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <d3d11.h>
#include <d3dx11.h>

class CheckRenderD3D11
{
public:

	CheckRenderD3D11() {}

	static HRESULT ActiveRenderTargetToPPM(ID3D11Device  *pDevice, const char *zFileName);
	static HRESULT ResourceToPPM(ID3D11Device *pDevice, ID3D11Resource *pResource, const char *zFileName);

	static bool PPMvsPPM( const char *src_file, const char *ref_file, const char *exec_path, 
                          const float epsilon, const float threshold = 0.0f );
};

#endif






nvparticles-public-016a08f98fd3/base/third/include/rendercheck_d3d9.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#pragma once

#ifndef _RENDERCHECK_D3D9_H_
#define _RENDERCHECK_D3D9_H_

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <d3d9.h>

class CheckRenderD3D9
{
public:

	CheckRenderD3D9() {}

	static HRESULT BackbufferToPPM(IDirect3DDevice9*pDevice, const char *zFileName);
	static HRESULT SurfaceToPPM(IDirect3DDevice9*pDevice, IDirect3DSurface9 *pSurface, const char *zFileName);

	static bool PPMvsPPM( const char *src_file, const char *ref_file, const char *exec_path, 
                          const float epsilon, const float threshold = 0.0f );
};

#endif






nvparticles-public-016a08f98fd3/base/third/include/rendercheck_gl.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef _RENDERCHECK_GL_H_
#define _RENDERCHECK_GL_H_

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>
#include <vector>
#include <map>
#include <string>

#include <GL/glew.h>

#if defined(__APPLE__) || defined(MACOSX)
#include <GLUT/glut.h>
#else
    #include <GL/freeglut.h>
#endif

#include <nvShaderUtils.h>

using std::vector;
using std::map;
using std::string;

#define BUFFER_OFFSET(i) ((char *)NULL + (i))

#if _DEBUG
#define CHECK_FBO     checkStatus(__FILE__, __LINE__, true)
#else
#define CHECK_FBO     true
#endif



class CheckRender
{
public:
    CheckRender(unsigned int width, unsigned int height, unsigned int Bpp,
   		bool bQAReadback, bool bUseFBO, bool bUsePBO);

    virtual ~CheckRender();

    virtual void allocateMemory( unsigned int width, unsigned int height, unsigned int Bpp,
	    	                    bool bQAReadback, bool bUseFBO, bool bUsePBO );

    virtual void setExecPath(char *path) {
        strcpy(m_ExecPath, path);
    }
    virtual void EnableQAReadback(bool bStatus) { m_bQAReadback = bStatus; }
    virtual bool IsQAReadback() { return m_bQAReadback; }
    virtual bool IsFBO()        { return m_bUseFBO; }
    virtual bool IsPBO()        { return m_bUsePBO; }
    virtual void * imageData()  { return m_pImageData; }

    // Interface to this class functions
    virtual void setPixelFormat(GLenum format) { m_PixelFormat = format; }
    virtual int  getPixelFormat() { return m_PixelFormat; }
    virtual bool checkStatus(const char *zfile, int line, bool silent) = 0;
    virtual bool readback( GLuint width, GLuint height ) = 0;
    virtual bool readback( GLuint width, GLuint height, GLuint bufObject ) = 0;
    virtual bool readback( GLuint width, GLuint height, unsigned char *membuf ) = 0;

    virtual void bindReadback();
    virtual void unbindReadback();

    virtual void savePGM(  const char *zfilename, bool bInvert, void **ppReadBuf );
    virtual void savePPM(  const char *zfilename, bool bInvert, void **ppReadBuf );

    virtual bool PGMvsPGM( const char *src_file, const char *ref_file, const float epsilon, const float threshold = 0.0f );
    virtual bool PPMvsPPM( const char *src_file, const char *ref_file, const float epsilon, const float threshold = 0.0f );

    void    setThresholdCompare(float value) { m_fThresholdCompare = value; }

    virtual void dumpBin(void *data, unsigned int bytes, const char *filename);
    virtual bool compareBin2BinUint(const char *src_file, const char *ref_file, unsigned int nelements, const float epsilon, const float threshold);
    virtual bool compareBin2BinFloat(const char *src_file, const char *ref_file, unsigned int nelements, const float epsilon, const float threshold);

protected:
    unsigned int  m_Width, m_Height, m_Bpp;
    unsigned char *m_pImageData;  // This is the image data stored in system memory
    bool          m_bQAReadback, m_bUseFBO, m_bUsePBO;
    GLuint        m_pboReadback;
    GLenum        m_PixelFormat;
    float         m_fThresholdCompare;
    char          m_ExecPath[256];
};


class CheckBackBuffer : public CheckRender
{
public:
    CheckBackBuffer(unsigned int width, unsigned int height, unsigned int Bpp, bool bUseOpenGL = true);
    virtual ~CheckBackBuffer();

    virtual bool checkStatus(const char *zfile, int line, bool silent);
    virtual bool readback( GLuint width, GLuint height );
    virtual bool readback( GLuint width, GLuint height, GLuint bufObject );
    virtual bool readback( GLuint width, GLuint height, unsigned char *membuf );

private:
    virtual void bindFragmentProgram() {}; 
    virtual void bindRenderPath() {};
    virtual void unbindRenderPath() {};

    // bind to the BackBuffer to Texture
    virtual void bindTexture() {}; 

    // release this bind
    virtual void unbindTexture() {}; 
};


// structure defining the properties of a single buffer
struct bufferConfig {
    string name;
    GLenum format;
    int bits;
};

// structures defining properties of an FBO
struct fboConfig {
    string name;
    GLenum colorFormat;
    GLenum depthFormat;
    int redbits;
    int depthBits;
    int depthSamples;
    int coverageSamples;
};

struct fboData {
    GLuint colorTex; //color texture
    GLuint depthTex; //depth texture
    GLuint fb;      // render framebuffer
    GLuint resolveFB; //multisample resolve target
    GLuint colorRB; //color render buffer
    GLuint depthRB; // depth render buffer
};


class CFrameBufferObject 
{
public:
    CFrameBufferObject (unsigned int width, unsigned int height, unsigned int Bpp, bool bUseFloat, GLenum eTarget);

    virtual ~CFrameBufferObject();

    GLuint createTexture(GLenum target, int w, int h, GLint internalformat, GLenum format);
    void    attachTexture(  GLenum texTarget, 
                            GLuint texId, 
                            GLenum attachment   = GL_COLOR_ATTACHMENT0_EXT, 
                            int mipLevel        = 0, 
                            int zSlice          = 0);

    bool initialize(unsigned width, unsigned height, fboConfig & rConfigFBO, fboData & rActiveFBO);
    bool create( GLuint width, GLuint height, fboConfig &config, fboData &data );
    bool createMSAA( GLuint width, GLuint height, fboConfig *p_config, fboData *p_data );
    bool createCSAA( GLuint width, GLuint height, fboConfig *p_config, fboData *p_data );

    virtual void freeResources();
    virtual bool checkStatus(const char *zfile, int line, bool silent);

    virtual void renderQuad(int width, int height, GLenum eTarget);

    // bind to the Fragment Program
    void bindFragmentProgram() {
       glBindProgramARB(GL_FRAGMENT_PROGRAM_ARB, m_textureProgram);
       glEnable(GL_FRAGMENT_PROGRAM_ARB);
    }

    // bind to the FrameBuffer Object
    void bindRenderPath() {
        glBindFramebufferEXT( GL_FRAMEBUFFER_EXT, m_fboData.fb );
    }

    // release current FrameBuffer Object
    void unbindRenderPath() {
        glBindFramebufferEXT( GL_FRAMEBUFFER_EXT, 0 );
    }

    // bind to the FBO to Texture
    void bindTexture() {
        glBindTexture( m_eGLTarget, m_fboData.colorTex );
    }

    // release this bind
    void unbindTexture() {
        glBindTexture( m_eGLTarget, 0 );
    }

    GLuint getFbo()      { return m_fboData.fb; }
    GLuint getTex()      { return m_fboData.colorTex; }
    GLuint getDepthTex() { return m_fboData.depthTex; }

private:
    GLuint    m_Width, m_Height;
    fboData   m_fboData;
    fboConfig m_fboConfig;

    GLuint    m_textureProgram;
    GLuint    m_overlayProgram;

    bool      m_bUseFloat;
    GLenum    m_eGLTarget;
};


// CheckFBO - render and verify contents of the FBO
class CheckFBO: public CheckRender
{
public:
	CheckFBO(unsigned int width, unsigned int height, unsigned int Bpp);
	CheckFBO(unsigned int width, unsigned int height, unsigned int Bpp, CFrameBufferObject *pFrameBufferObject);

	virtual ~CheckFBO();

	virtual bool checkStatus(const char *zfile, int line, bool silent);
	virtual bool readback( GLuint width, GLuint height );
	virtual bool readback( GLuint width, GLuint height, GLuint bufObject );
	virtual bool readback( GLuint width, GLuint height, unsigned char *membuf );

private:
	CFrameBufferObject *m_pFrameBufferObject;
};

#endif // _RENDERCHECK_GL_H_








nvparticles-public-016a08f98fd3/base/third/include/stopwatch.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
/* CUda UTility Library */

#ifndef _STOPWATCH_H_
#define _STOPWATCH_H_

// stop watch base class
#include <stopwatch_base.h>

// include OS specific policy
#ifdef _WIN32
# include <stopwatch_win.h>
typedef StopWatchWin  OSStopWatch;
#else
# include <stopwatch_linux.h>
typedef StopWatchLinux  OSStopWatch;
#endif

// concrete stop watch type
typedef StopWatchBase<OSStopWatch>  StopWatchC;

namespace StopWatch 
{
//! Create a stop watch
const unsigned int create();

//! Get a handle to the stop watch with the name \a name
StopWatchC& get( const unsigned int& name);

// Delete the stop watch with the name \a name
void destroy( const unsigned int& name);
} // end namespace, stopwatch

#endif // _STOPWATCH_H_








nvparticles-public-016a08f98fd3/base/third/include/stopwatch_base.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
/* CUda UTility Library */

#ifndef _STOPWATCH_BASE_H_
#define _STOPWATCH_BASE_H_

// includes, system
#include <vector>

//! Simple stop watch
template<class OSPolicy>
class StopWatchBase : public OSPolicy 
{
public:

    // generic, specialized type
    typedef StopWatchBase<OSPolicy>   SelfType;
    // generic, specialized type pointer
    typedef StopWatchBase<OSPolicy>*  SelfTypePtr;

    //! global index for all stop watches
    static  std::vector< SelfTypePtr > swatches;

public:

    //! Constructor, default
    StopWatchBase();

    // Destructor
    ~StopWatchBase();

public:

    //! Start time measurement
    inline void start();

    //! Stop time measurement
    inline void stop();

    //! Reset time counters to zero
    inline void reset();

    //! Time in msec. after start. If the stop watch is still running (i.e. there
    //! was no call to stop()) then the elapsed time is returned, otherwise the
    //! time between the last start() and stop call is returned
    inline const float getTime() const;

    //! Mean time to date based on the number of times the stopwatch has been 
    //! _stopped_ (ie finished sessions) and the current total time
    inline const float getAverageTime() const;

private:

    //! Constructor, copy (not implemented)
    StopWatchBase( const StopWatchBase&);

    //! Assignment operator (not implemented)
    StopWatchBase& operator=( const StopWatchBase&);
};

// include, implementation
#include <stopwatch_base.inl>

#endif // _STOPWATCH_BASE_H_








nvparticles-public-016a08f98fd3/base/third/include/stopwatch_base.inl

/*
* Copyright 1993-2010 NVIDIA Corporation. All rights reserved.
*
* Please refer to the NVIDIA end user license agreement (EULA) associated
* with this source code for terms and conditions that govern your use of
* this software. Any use, reproduction, disclosure, or distribution of
* this software and related documentation outside the terms of the EULA
* is strictly prohibited.
*
*/ 

/* CUda UTility Library */

////////////////////////////////////////////////////////////////////////////////
//! Constructor, default
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
StopWatchBase<OSPolicy>::StopWatchBase() :
OSPolicy()
{ }

////////////////////////////////////////////////////////////////////////////////
//! Destructor
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
StopWatchBase<OSPolicy>::~StopWatchBase() { }

///////////////////////////////////////////////////////////////////////////////
//! Start time measurement
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
inline void 
StopWatchBase<OSPolicy>::start() 
{
    OSPolicy::start();
}

////////////////////////////////////////////////////////////////////////////////
//! Stop time measurement
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
inline void 
StopWatchBase<OSPolicy>::stop() 
{
    OSPolicy::stop();
}


////////////////////////////////////////////////////////////////////////////////
//! Reset the timer to 0. Does not change the timer running state but does 
//! recapture this point in time as the current start time if it is running.
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
inline void 
StopWatchBase<OSPolicy>::reset() 
{
    OSPolicy::reset();
}

////////////////////////////////////////////////////////////////////////////////
//! Time in msec. after start. If the stop watch is still running (i.e. there
//! was no call to stop()) then the elapsed time is returned, otherwise the
//! time between the last start() and stop call is returned
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
inline const float
StopWatchBase<OSPolicy>::getTime() const 
{
    return OSPolicy::getTime();
}

////////////////////////////////////////////////////////////////////////////////
//! Time in msec. for a single run based on the total number of COMPLETED runs
//! and the total time.
////////////////////////////////////////////////////////////////////////////////
template<class OSPolicy>
inline const float
StopWatchBase<OSPolicy>::getAverageTime() const 
{
    return OSPolicy::getAverageTime();
}







nvparticles-public-016a08f98fd3/base/third/include/stopwatch_linux.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

/* CUda UTility Library */

#ifndef _STOPWATCH_LINUX_H_
#define _STOPWATCH_LINUX_H_

// includes, system
#include <ctime>
#include <sys/time.h>

//! Windows specific implementation of StopWatch
class StopWatchLinux {

protected:

    //! Constructor, default
    StopWatchLinux();

    // Destructor
    ~StopWatchLinux();

public:

    //! Start time measurement
    inline void start();

    //! Stop time measurement
    inline void stop();

    //! Reset time counters to zero
    inline void reset();

    //! Time in msec. after start. If the stop watch is still running (i.e. there
    //! was no call to stop()) then the elapsed time is returned, otherwise the
    //! time between the last start() and stop call is returned
    inline const float getTime() const;

    //! Mean time to date based on the number of times the stopwatch has been 
    //! _stopped_ (ie finished sessions) and the current total time
    inline const float getAverageTime() const;

private:

    // helper functions
  
    //! Get difference between start time and current time
    inline float getDiffTime() const;

private:

    // member variables

    //! Start of measurement
    struct timeval  start_time;

    //! Time difference between the last start and stop
    float  diff_time;

    //! TOTAL time difference between starts and stops
    float  total_time;

    //! flag if the stop watch is running
    bool running;

    //! Number of times clock has been started
    //! and stopped to allow averaging
    int clock_sessions;
};

// functions, inlined

////////////////////////////////////////////////////////////////////////////////
//! Start time measurement
////////////////////////////////////////////////////////////////////////////////
inline void
StopWatchLinux::start() {

  gettimeofday( &start_time, 0);
  running = true;
}

////////////////////////////////////////////////////////////////////////////////
//! Stop time measurement and increment add to the current diff_time summation
//! variable. Also increment the number of times this clock has been run.
////////////////////////////////////////////////////////////////////////////////
inline void
StopWatchLinux::stop() {

  diff_time = getDiffTime();
  total_time += diff_time;
  running = false;
  clock_sessions++;
}

////////////////////////////////////////////////////////////////////////////////
//! Reset the timer to 0. Does not change the timer running state but does 
//! recapture this point in time as the current start time if it is running.
////////////////////////////////////////////////////////////////////////////////
inline void
StopWatchLinux::reset() 
{
  diff_time = 0;
  total_time = 0;
  clock_sessions = 0;
  if( running )
    gettimeofday( &start_time, 0);
}

////////////////////////////////////////////////////////////////////////////////
//! Time in msec. after start. If the stop watch is still running (i.e. there
//! was no call to stop()) then the elapsed time is returned added to the 
//! current diff_time sum, otherwise the current summed time difference alone
//! is returned.
////////////////////////////////////////////////////////////////////////////////
inline const float 
StopWatchLinux::getTime() const 
{
    // Return the TOTAL time to date
    float retval = total_time;
    if( running) {

        retval += getDiffTime();
    }

    return retval;
}

////////////////////////////////////////////////////////////////////////////////
//! Time in msec. for a single run based on the total number of COMPLETED runs
//! and the total time.
////////////////////////////////////////////////////////////////////////////////
inline const float 
StopWatchLinux::getAverageTime() const
{
    return (clock_sessions > 0) ? (total_time/clock_sessions) : 0.0f;
}



////////////////////////////////////////////////////////////////////////////////

////////////////////////////////////////////////////////////////////////////////
inline float
StopWatchLinux::getDiffTime() const 
{
  struct timeval t_time;
  gettimeofday( &t_time, 0);

  // time difference in milli-seconds
  return  (float) (1000.0 * ( t_time.tv_sec - start_time.tv_sec) 
                + (0.001 * (t_time.tv_usec - start_time.tv_usec)) );
}

#endif // _STOPWATCH_LINUX_H_








nvparticles-public-016a08f98fd3/base/third/include/stopwatch_win.h

/*
 * Copyright 1993-2010 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */
 
/* CUda UTility Library */

#ifndef _STOPWATCH_WIN_H_
#define _STOPWATCH_WIN_H_

// includes, system
#define WINDOWS_LEAN_AND_MEAN
#include <windows.h>
#undef min
#undef max

//! Windows specific implementation of StopWatch
class StopWatchWin 
{
protected:

    //! Constructor, default
    StopWatchWin();

    // Destructor
    ~StopWatchWin();

public:

    //! Start time measurement
    inline void start();

    //! Stop time measurement
    inline void stop();

    //! Reset time counters to zero
    inline void reset();

    //! Time in msec. after start. If the stop watch is still running (i.e. there
    //! was no call to stop()) then the elapsed time is returned, otherwise the
    //! time between the last start() and stop call is returned
    inline const float getTime() const;

    //! Mean time to date based on the number of times the stopwatch has been 
    //! _stopped_ (ie finished sessions) and the current total time
    inline const float getAverageTime() const;

private:

    // member variables

    //! Start of measurement
    LARGE_INTEGER  start_time;
    //! End of measurement
    LARGE_INTEGER  end_time;

    //! Time difference between the last start and stop
    float  diff_time;

    //! TOTAL time difference between starts and stops
    float  total_time;

    //! flag if the stop watch is running
    bool running;

    //! Number of times clock has been started
    //! and stopped to allow averaging
    int clock_sessions;

    //! tick frequency
    static double  freq;

    //! flag if the frequency has been set
    static  bool  freq_set;
};

// functions, inlined

////////////////////////////////////////////////////////////////////////////////
//! Start time measurement
////////////////////////////////////////////////////////////////////////////////
inline void
StopWatchWin::start() 
{
    QueryPerformanceCounter((LARGE_INTEGER*) &start_time);
    running = true;
}

////////////////////////////////////////////////////////////////////////////////
//! Stop time measurement and increment add to the current diff_time summation
//! variable. Also increment the number of times this clock has been run.
////////////////////////////////////////////////////////////////////////////////
inline void
StopWatchWin::stop() 
{
    QueryPerformanceCounter((LARGE_INTEGER*) &end_time);
    diff_time = (float) 
        (((double) end_time.QuadPart - (double) start_time.QuadPart) / freq);

    total_time += diff_time;
    clock_sessions++;
    running = false;
}

////////////////////////////////////////////////////////////////////////////////
//! Reset the timer to 0. Does not change the timer running state but does 
//! recapture this point in time as the current start time if it is running.
////////////////////////////////////////////////////////////////////////////////
inline void
StopWatchWin::reset() 
{
    diff_time = 0;
    total_time = 0;
    clock_sessions = 0;
    if( running )
        QueryPerformanceCounter((LARGE_INTEGER*) &start_time);
}


////////////////////////////////////////////////////////////////////////////////
//! Time in msec. after start. If the stop watch is still running (i.e. there
//! was no call to stop()) then the elapsed time is returned added to the 
//! current diff_time sum, otherwise the current summed time difference alone
//! is returned.
////////////////////////////////////////////////////////////////////////////////
inline const float 
StopWatchWin::getTime() const 
{
    // Return the TOTAL time to date
    float retval = total_time;
    if(running) 
    {
        LARGE_INTEGER temp;
        QueryPerformanceCounter((LARGE_INTEGER*) &temp);
        retval += (float) 
            (((double) (temp.QuadPart - start_time.QuadPart)) / freq);
    }

    return retval;
}

////////////////////////////////////////////////////////////////////////////////
//! Time in msec. for a single run based on the total number of COMPLETED runs
//! and the total time.
////////////////////////////////////////////////////////////////////////////////
inline const float 
StopWatchWin::getAverageTime() const
{
	return (clock_sessions > 0) ? (total_time/clock_sessions) : 0.0f;
}

#endif // _STOPWATCH_WIN_H_
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nvparticles-public-016a08f98fd3/BUGS.TXT





nvparticles-public-016a08f98fd3/dist/linux64/libcudart.so.4.0.17





nvparticles-public-016a08f98fd3/dist/linux64_gcc4.1/libcudart.so.4





nvparticles-public-016a08f98fd3/dist/win64/cudart64_40_17.dll





nvparticles-public-016a08f98fd3/dist/win64/cutil64.dll





nvparticles-public-016a08f98fd3/dist/win64/freeglut.dll





nvparticles-public-016a08f98fd3/dist/win64/glew32.dll





nvparticles-public-016a08f98fd3/dist/win64/msvcp100.dll





nvparticles-public-016a08f98fd3/dist/win64/msvcr100.dll





nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/.hgignore

# use glob syntax.
syntax: glob

__release
__build
doc
bin
lib
src/particles
*.o
*.so
*.exe
*.dll
*.layout
*.depend

.mayaSwatches

# switch to regexp syntax.
# syntax: regexp
# ^\.pc/








nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/doc/css/main.css

pre {
	font-family: "Courier New", Courier, monospace;
	font-size: 12px;
	background-color: #CCCCCC;
	border-top-style: dashed;
	border-right-style: dashed;
	border-bottom-style: dashed;
	border-left-style: dashed;
	border-top-width: 1px;
	border-right-width: 1px;
	border-bottom-width: 1px;
	border-left-width: 1px;
	padding: 6px;
}







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/doc/index.html

NvParticles - User Guide for the NVIDIA Tech demo 



Version: public, Date: 31 July, 2012




 



Loading the plug-in



You can load the plug-in by opening the Window --> Settings/Preferences --> Plug-in Manager dialog, and selecting the plug-in entitled, NvParticlesForMaya-arch. Or you can use the mel script window. 



loadPlugin "NvParticlesForMaya-linux64_gcc4.1";



You will be able to tell if the plug-in loaded successfully because the NvParticles menu item will appear.



			Tip			If it fails to load then check the Output Window or command-line for information as to why. Usual cases are that the required dynamically loaded libraries are not in the path.
See the INSTALL.TXT in the installation directory for details.






Particles 



First we need to create an  nvParticlesParticle node. The fastest way is to simple create a standard particle type from the NvParticles menu... 



nvParticlesCreateParticleEmitterTank();



Now we can specify some solver parameters... 



// display as spheres with velocity...
setAttr -type "string" "nvParticlesParticleShape1.renderer" "spheres"; // display spheres.

setAttr "nvParticlesParticleShape1.solver_colorStyle" 3; // store the velocity into the color channel.
setAttr "nvParticlesParticleShape1.solver_colorScale" 1.0; // scale the velocity value.

// when the particles look chaotic then it's likely the speedOfSound is too high.
setAttr "nvParticlesParticleShape1.solver_speedOfSound" 8;




 



Emitters



Standard emitter nodes can be connected to an nvParticlesParticle node...



// create an emitter with a specified rate of particles a second (too few particles produces a bad solve, too many also causes problems).
emitter -pos 0 10 0 -type volume  -name "emitter1" -r 200 -vsh cube;
// do the equivalent of connectDynamic.
nvParticlesConnectEmitter emitter1 nvParticlesParticleShape1;



At this point we can test that it's working by setting the playback range and watching the emitter populate our nvParticles particles.

  We must tell the particles when they reset by setting the startTime. When this time is hit, it will reset the particles to the initial condition. (Currently, the only initial condition supported is to destroy them all.)



// set initial conditions at frame 0.
setAttr "nvParticlesParticleShape1.startTime" 0;
// loop.
playbackOptions -loop continuous;
playbackOptions -minTime 0 -maxTime 1000;
play -forward true;



 



Fields



We can add some of the maya fields to our particles...



// create radial field...
radial -pos 10 10 1 -name "radial1" -m -50 -att 0.3 -typ 1 -mxd 20;
nvParticlesConnectField radial1 nvParticlesParticleShape1;



			Tip			A subset of Maya's fields is supported. Gravity, Uniform, Drag, Radial and Vortex. Also, I do not yet support the volume control attributes, nor the falloff curves. Also, the radialField radialType attribute must be set to 1. 






 



Primitives



Collision handling is an area that needs improving. At the moment, we use special  primitive shape, known as nvParticlesPrimitive.

Currently primitives can be defined as one of the following geometry types: Box, Sphere, Plane, Capsule.



A primitive can be use in different ways. It can be a collision primitive - whereupon the nvParticles particles will interact with it during simulation. Alternatively, it can be used as an emission source (only valid for the Box primitive type). The valid attributes on the nvParticlesPrimitive have different meanings depending on which way the node is being used. 



 Primitive (Collision)



We can  specify whether it is an external surface or an internal surface. (This effectively flips the normal to point inwards.) 



You can transform the primitive by scaling, translating, and rotating its parent. Some primitives requiring extra control (such as the Capsule) can be modified using the extents vector. In the case of the capsule, you change the extent.z value to change its length. 



// create a sphere, scale it by 2, and move it up.
createNode nvParticlesPrimitive -n nvParticlesPrimitiveShape3;
setAttr "nvParticlesPrimitiveShape3.primitive" 1; // set to Sphere primitive.
setAttr "nvParticlesPrimitiveShape3.type" 1;
scale -r 4 4 4;
setAttr "nvParticlesPrimitive3.translateX" -10;
setAttr "nvParticlesPrimitive3.translateY" 5;
setAttr "nvParticlesPrimitive3.translateZ" -2;
nvParticlesConnectPrimitive nvParticlesPrimitive3 nvParticlesParticleShape1; 



You can parent a primitive directly under a regular dag node. All you need to do is select the node you wish to be a parent and click the create primitive from the NvParticles menu. 



Or you can use the mel function "nvParticlesCreatePrimitive(int $type)". But you must first select the would-be parent. 



If you optionally select the nvParticlesParticle node, then it will automatically connect it. Otherwise you must connect it manually using "nvParticlesConnectPrimitive". And remember to change the type of the primitive to "collision".



			Tip			If you feel the collisions cause too much water disturbance then you can turn down the solver_boundaryStiffness parameter. 






 



Primitive (Emission) - (Work-in-progress) 



Currently only the Box primitive is supported for this. 



// create a solid box of particles.
createNode nvParticlesPrimitive -n nvParticlesPrimitiveShape4;
setAttr "nvParticlesPrimitiveShape4.primitive" 3; // set to Box primitive.
setAttr "nvParticlesPrimitiveShape4.type" 2; // set to Emission type.
scale -r 2 2 2;
setAttr "nvParticlesPrimitive4.translateX" -10;
setAttr "nvParticlesPrimitive4.translateY" 15;
nvParticlesConnectPrimitive nvParticlesPrimitiveShape4 nvParticlesParticleShape1;



			Tip			There is a limit to the number of primitives (128) that you can specify 






 



Export



In order to save the simulation out for persistent results or rendering you can serialize the nvParticlesParticle node.



There is only one serializer available: RAW. This is a simple binary format mimicking how the data is stored to nvParticles internally for high performance. 



// tell the solver which buffers we want to export. (no spaces between each buffer name)
setAttr -type "string" nvParticlesParticleShape1.exportedBuffers "position,velocity,color";
// the basename for the exported files.
setAttr -type "string" nvParticlesParticleShape1.serializer_filename "X:/nvParticlestest.%04d.raw";

nvParticlesExport nvParticlesParticleShape1 0 48;



 



Import 



To display the cached contents, we can use an nParticles object. This may seem hacky, but it gives us the ability to use all the features built into the nParticles tool, such as rendering, meshing, etc. (If we wanted to render the nvParticles particles in anything other than the playblast or Maya hardware-renderer we would need to create importer for each renderer, such as mental-ray). 



We load the exported files by creating an nvParticlesParticleCache node.



First we have to disable the nvParticlesParticle node. This will prevent it from updating or rendering. 



setAttr "nvParticlesParticleShape1.enable" 0;



Then we need to create the cache node. We use the same filename formatting to make sure it loads the current frame.



nvParticlesCreateParticleCache;
setAttr -type "string" nvParticlesCache1.fileName "X:/nvParticlestest.%04d.raw";



 



Matching a displaced ocean surface 



The solver will warp the particles to  fit a displacement map.



First you must attach the mesh geometry to the nvParticlesParticle. 



// create a periodic particle ocean
nvParticlesCreateParticleOcean();

// create a plane at the water level height. (NB. the height is estimated by eye).
polyPlane -w 2 -h 2 -sx 20 -sy 20 -ax 0 1 0 -cuv 2 -ch 1 -name "oceanPlane";
setAttr "oceanPlane.translateY" 0;
parent -relative "oceanPlane" "domain";

// make it more interesting.
nonLinear -type wave -minRadius 0 -maxRadius 1 -amplitude 0.05 -wavelength 0.5 -dropoff 0 -offset 0;
$expr = "wave1.offset = (time / 10);";
expression -s $expr  -o wave1 -ae 1 -uc all;

// connect the mesh and its matrix to the nvParticlesParticle
connectAttr -f oceanPlaneShape.outMesh nvParticlesParticleShape1.inOceanGeometry;
connectAttr -f oceanPlaneShape.worldMatrix[0] nvParticlesParticleShape1.inOceanGeometryMat;

// create a simple cube with radius=1 (to act as a transform).
// The simple rule is: every triangle of the inOceanGeometryMat that
// falls within this cube will be captured using an orthogonal camera pointing down the z-axis.
polyCube -w 2 -h 2 -d 2 -sx 1 -sy 1 -sz 1 -ax 0 1 0 -cuv 4 -ch 1 -name "oceanCamera";
// rotate it so the z-axis is pointing at the surface we want to capture.
setAttr "oceanCamera.rotateX" 90;

// i.e. to make it fill the domain perfectly, I make this group a child of a "domain" group.
// the domain group is then stretched and scaled to fit the scene.
parent -relative oceanCamera "domain";

// connect our "camera" to the nvParticlesParticle.
connectAttr -f oceanCamera.worldInverseMatrix[0] nvParticlesParticleShape1.inOceanCameraInvMat;
// tell the nvParticlesParticle that we have a displacement map:
setAttr "nvParticlesParticleShape1.oceanTextureSize" 64;



You can see why the estimated surface height is important. The middle section of the periodic ocean will not use the displacement! You can adjust this height by changing the particle domain, in this case, adjusting the "domain" group 



If you turn on the   debug textures using "setAttr "nvParticlesParticleShape1.drawDebugTextures" 1;", then you will see the RGBA32F representation of the captured height-field. 



			Tip			If you want to export these "warped" particle positions to disk, then you must specify "warpedPosition" in the exported buffers.






 



Closing Remarks



Please note that this is a technical demo and as a result is likely to have bugs.



 



Known issues



There is a bug preventing multiple nvParticlesParticle nodes in one scene.



 Collisions can be delicate. The collision maths could do with being improved.
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Microsoft Visual Studio Solution File, Format Version 9.00
# Visual Studio 2005
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "emitterTestNode", "emitterTestNode.vcproj", "{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "cudaDeformer", "..\cuda_shape\cudaDeformer.vcproj", "{8CE9835A-DDEE-480F-B9A7-362307D89E56}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "easy", "..\..\misc\system\easy.vcproj", "{952AEE83-C3A8-4D19-B164-500E2BB1B530}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Win32 = Debug|Win32
		Release|Win32 = Release|Win32
		ReleaseDebug|Win32 = ReleaseDebug|Win32
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}.Debug|Win32.ActiveCfg = Debug|Win32
		{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}.Debug|Win32.Build.0 = Debug|Win32
		{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}.Release|Win32.ActiveCfg = Release|Win32
		{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}.Release|Win32.Build.0 = Release|Win32
		{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}.ReleaseDebug|Win32.ActiveCfg = ReleaseDebug|Win32
		{E08CF98E-FAF4-4DF2-BB70-5F4B9696E315}.ReleaseDebug|Win32.Build.0 = ReleaseDebug|Win32
		{8CE9835A-DDEE-480F-B9A7-362307D89E56}.Debug|Win32.ActiveCfg = Debug|Win32
		{8CE9835A-DDEE-480F-B9A7-362307D89E56}.Debug|Win32.Build.0 = Debug|Win32
		{8CE9835A-DDEE-480F-B9A7-362307D89E56}.Release|Win32.ActiveCfg = Release|Win32
		{8CE9835A-DDEE-480F-B9A7-362307D89E56}.Release|Win32.Build.0 = Release|Win32
		{8CE9835A-DDEE-480F-B9A7-362307D89E56}.ReleaseDebug|Win32.ActiveCfg = ReleaseDebug|Win32
		{8CE9835A-DDEE-480F-B9A7-362307D89E56}.ReleaseDebug|Win32.Build.0 = ReleaseDebug|Win32
		{952AEE83-C3A8-4D19-B164-500E2BB1B530}.Debug|Win32.ActiveCfg = Debug|Win32
		{952AEE83-C3A8-4D19-B164-500E2BB1B530}.Debug|Win32.Build.0 = Debug|Win32
		{952AEE83-C3A8-4D19-B164-500E2BB1B530}.Release|Win32.ActiveCfg = Release|Win32
		{952AEE83-C3A8-4D19-B164-500E2BB1B530}.Release|Win32.Build.0 = Release|Win32
		{952AEE83-C3A8-4D19-B164-500E2BB1B530}.ReleaseDebug|Win32.ActiveCfg = Debug|Win32
		{952AEE83-C3A8-4D19-B164-500E2BB1B530}.ReleaseDebug|Win32.Build.0 = Debug|Win32
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
EndGlobal
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#-
# ==========================================================================
#+
PROJECT_NAME := NvParticlesForMaya
TARGET_NAME := linux64_gcc4.1

CXX ?= g++-4.1
LINK  ?= g++-4.1 -fPIC 
CC  ?= gcc-4.1

SRCDIR := ../src/

OBJDIR := ../__build/$(PROJECT_NAME)/$(TARGET_NAME)

INCLUDES := \
    -I../../../base/src \
    -I../../../base/third/include \
    -I../../../library/src \
    -I../../../solvers/wcsph \
    -I$(MAYA_LOCATION)/include \
    -I$(CUDA_INSTALL_PATH)/include

LIBS := -L$(MAYA_LOCATION)/lib -lOpenMayaFX -lOpenMayaUI -lOpenMaya -lOpenMayaRender -lOpenMayaAnim -lFoundation \
            -L../../../dist/linux64_gcc4.1 -lGLEW -lglut \
			-L$(CUDA_LIB_PATH) -lcudart \
              -L../../../solvers/__build/NvParticlesSolverWcsph/$(TARGET_NAME) -lNvParticlesSolverWcsph_x86_64 \
              -L../../../library/__build/NvParticles/$(TARGET_NAME) -lNvParticles_x86_64 \
              -L../../../base/__build/NvParticlesBase/$(TARGET_NAME) -lNvParticlesBase_x86_64
            
TARGET := $(OBJDIR)/lib$(PROJECT_NAME)-$(TARGET_NAME).so
  
# Warning flags
CXXWARN_FLAGS := \
	-W \
	-Wimplicit \
	-Wswitch \
	-Wformat \
	-Wchar-subscripts \
	-Wparentheses \
	-Wmultichar \
	-Wtrigraphs \
	-Wpointer-arith \
	-Wcast-align \
	-Wreturn-type \
	-Wno-unused-function \
	$(SPACE)

CWARN_FLAGS := $(CXXWARN_FLAGS) \
	-Wstrict-prototypes \
	-Wmissing-prototypes \
	-Wmissing-declarations \
	-Wnested-externs \
	-Wmain \

C++FLAGS = -DREQUIRE_IOSTREAM -D_BOOL -DLINUX -DNDEBUG -DBits64_ -DEASY_USE_PROFILER -fPIC

CCFILES := \
		NvParticlesParticleCache.cpp \
		NvParticlesParticleShape.cpp \
		NvParticlesParticleShapeUI.cpp \
		NvParticlesShapeDrawOverride.cpp \
		NvParticlesPrimitiveShape.cpp \
		plugin.cpp \
		nvParticles_init.cpp

OBJS +=  $(patsubst %.cpp,$(OBJDIR)/%.cpp.o,$(notdir $(CCFILES)))
OBJS +=  $(patsubst %.c,$(OBJDIR)/%.c.o,$(notdir $(CFILES)))

# check if verbose 
ifeq ($(verbose), 1)
	VERBOSE :=
else
	VERBOSE := @
endif

.SUFFIXES: .cpp .cc .o .so .c .bundle 

$(OBJDIR)/%.c.o: $(SRCDIR)%.c
	$(VERBOSE)mkdir -p $(OBJDIR)
	$(CC) $(INCLUDES) $(CFLAGS) $(CWARN_FLAGS) -o $@ -c $<
	
$(OBJDIR)/%.cc.o: $(SRCDIR)%.cc
	$(VERBOSE)mkdir -p $(OBJDIR)
	$(CXX) $(INCLUDES) $(C++FLAGS) $(CXXWARN_FLAGS) -o $@ -c $<

$(OBJDIR)/%.cpp.o: $(SRCDIR)%.cpp
	$(VERBOSE)mkdir -p $(OBJDIR)
	$(CXX) $(INCLUDES) $(C++FLAGS) $(CXXWARN_FLAGS) -o $@ -c $<

$(TARGET): $(OBJS)
	$(VERBOSE)rm -f $@
	$(VERBOSE)mkdir -p $(OBJDIR)
	$(VERBOSE)$(LINK) -shared -s -o $@ $? $(LIBS)

clean:
	$(VERBOSE)rm -f $(OBJS)
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MAYA_SCRIPT_PATH=%MAYA_SCRIPT_PATH%;$(ProjectDir)\..\..\..\extras\NvParticlesForMaya\scripts
xxxXBMLANGPATH=%XBMLANGPATH%;$(ProjectDir)\..\..\..\extras\NvParticlesForMaya\icons
NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\..\
  
   
     
    
  
   
     WindowsLocalDebugger
     $(MAYA_LOCATION)\bin\maya.exe
     PATH=%PATH%;$(ProjectDir)../../../dist/$(Configuration);$(ProjectDir)\..\..\..\library\__build\NvParticles\$(Configuration)
MAYA_PLUG_IN_PATH=%MAYA_PLUG_IN_PATH%;$(ProjectDir)\..\..\..\extras\NvParticlesForMaya\__build\NvParticlesForMaya\$(Configuration)
MAYA_SCRIPT_PATH=%MAYA_SCRIPT_PATH%;$(ProjectDir)\..\..\..\extras\NvParticlesForMaya\scripts
xxxXBMLANGPATH=%XBMLANGPATH%;$(ProjectDir)\..\..\..\extras\NvParticlesForMaya\icons
NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\..\
  







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/scripts/nvParticlesParticleCache_AETemplate.mel

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

source "nvUtils";

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticleCache_AEtemplate( string $nodeName )
{
    editorTemplate -beginScrollLayout;

    editorTemplate -beginLayout "General Attributes" -collapse false;

    editorTemplate -addControl "fileType";
	editorTemplate -callCustom "AEnvParticlesParticleCache_fileName_New" "AEnvParticlesParticleCache_fileName_Replace" "fileName";
    editorTemplate -addControl "keep";

    editorTemplate -addSeparator;

    editorTemplate -addControl "debug";

    editorTemplate -endLayout;

    //AEabstractBaseCreateTemplate $nodeName;

    editorTemplate -addExtraControls;
    editorTemplate -endScrollLayout;
}

//-----------------------------------------------------------------------------------
/// filename
///
global proc AEnvParticlesParticleCache_fileName_New (string $attr)
{
    setUITemplate -pst attributeEditorTemplate;

    rowLayout -nc 3 AEnvParticlesParticleCache_fileName_layout;
    text -label "fileName";
    textField AEnvParticlesParticleCache_fileName_widget;
    symbolButton -image "navButtonBrowse.xpm" browserBtn;
    setParent ..;

    setUITemplate -ppt;
    AEnvParticlesParticleCache_fileName_Replace $attr;
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticleCache_fileName_Replace (string $attr)
{
    connectControl -fileName AEnvParticlesParticleCache_fileName_widget $attr;

    string $command = "AEnvParticlesParticleCache_browserCB "+$attr;

    button -e -c ("nvFileBrowser " + "\"AEnvParticlesParticleCache_fileName_widget\" \"image\" " + "\"" + $command + "\"" ) browserBtn;
}

//-----------------------------------------------------------------------------------
///	This procedure is called when the user changes the file texture name in
///	the edit box in the file texture attribute editor (whether by manually
///	typing it in, or by using the file browser to choose a new file).
///
global proc int AEnvParticlesParticleCache_browserCB( string $attr, string $filename, string $fileType )
{
    setAttr $attr -type "string" $filename;

    string $currentDir = `workspace -q -dir`;
    retainWorkingDirectory ($currentDir);

    // Extract the name of the node from the node.attribute name
    string $tokens[];
    tokenize($attr, ".", $tokens);
    string $node = $tokens[0];

    return true;
}

//-----------------------------------------------------------------------------------






nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/scripts/nvParticlesParticle_AETemplate.mel

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

source "nvUtils";

//-----------------------------------------------------------------------------------
//! Create or update the options layout, or attach the layout to a different cgfxShader node.
//!
global proc AEnvParticlesParticleShape_renderLayout_new( string $attribute )
{
    global int $gAEnvParticles_iLayout; // IN: AE template instance id

    string $nodeName = `match "[^.]*" $attribute`;

    print( "nvParticles - Building AEnvParticlesParticleShape_renderLayout for " + $nodeName+"\n");

    // Delete old layout...
    string $sLayoutRel = "AEnvParticlesParticleShape_renderLayout";
    string $sLayoutAbs = `setParent -q` + "|" + $sLayoutRel;
    if ( `layout -exists $sLayoutAbs` )
    {
        print( "deleting AEnvParticlesParticleShape_renderLayout "+"\n");
        deleteUI $sLayoutAbs;
    }

    // Create a column layout to hold the new controls.
    setUITemplate -pst attributeEditorTemplate;
    columnLayout -adj 1 -visible 0 $sLayoutRel;

    // add the options...
    string $style = `getAttr ($nodeName+".renderer")`;
    if($style == "points")
    {
        attrFieldSliderGrp -l "Point Size" -ann "size of the particles" -hideMapButton 1 -at ( $nodeName+".renderer_pointSize");
        attrControlGrp -l "Use Color" -ann "use this color" -a ($nodeName+".renderer_useColor");
		attrColorSliderGrp -l "Color" -ann "color of the points" -at ($nodeName+".renderer_color");
        attrFieldSliderGrp -l "Streak Length" -ann "length of the motion-streak" -hideMapButton 1 -at ( $nodeName+".renderer_streakLength");
        attrFieldSliderGrp -l "Streak Width" -ann "pixel-width of the streak" -hideMapButton 1 -at ( $nodeName+".renderer_streakWidth");
    }
    else if($style == "spheres")
    {
        attrFieldSliderGrp -l "Radius" -ann "radius" -hideMapButton 1 -at ( $nodeName+".renderer_radius");
        attrFieldSliderGrp -l "Radius Factor" -ann "radius factor" -hideMapButton 1 -at ( $nodeName+".renderer_radiusFactor");
        attrControlGrp -l "Use Lighting" -ann "shade the spheres" -a ($nodeName+".renderer_useLighting");
    }

    // Clean up and make the layout visible.
    setParent ..;
    setUITemplate -ppt;
    layout -e -visible 1 $sLayoutRel;

    // Rebuild layout when renderer is changed.
    $s = "AEnvParticlesParticleShape_renderLayout_replace " + $gAEnvParticles_iLayout + " 1 " + $nodeName;
    //$s = "AEnvParticles_renderparamLayout " + $nodeName;
    $s = "evalDeferred \"" + $s + "\"";
    scriptJob -parent $sLayoutRel -replacePrevious -killWithScene -runOnce 1 -compressUndo 1 -attributeChange ( $nodeName+".renderer") $s;
}

//-----------------------------------------------------------------------------------
//! scriptjob callback to update render-options layouts after style has been changed.
//!
global proc AEnvParticlesParticleShape_renderLayout_replace( int $iLayout, int $bNew, string $nodeName)
{
    global int $gAEnvParticles_bNew;
    global int $gAEnvParticles_iLayout;

    // Find the right AE scrollLayout and get the node name.
    string $sNodeName = $nodeName; //AEnvParticles_beginCallback( $iLayout );
    if ( $sNodeName == "" )
        return;
    string $sNodeAttr    = $sNodeName + ".renderer";
    string $sOuterLayout = `setParent -q`;

    // Pass some info via globals.  (No need to clean them up afterwards.)
    $gAEnvParticles_bNew    = $bNew;    // true => delete controls & build new ones
    $gAEnvParticles_iLayout = $iLayout; // AE instance id for callbacks

    setParent $sOuterLayout;

    // Build UI for parameters of new shader.
    setParent AEnvParticlesParticleShape_renderLayout;
    setParent ..;
    AEnvParticlesParticleShape_renderLayout_new( $sNodeAttr );
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_AEtemplate(string $nodeName)
{
    editorTemplate -beginScrollLayout;

    //---------------------------------------

    editorTemplate -addControl "enable";

    //---------------------------------------

    editorTemplate -beginLayout "Computation Attributes" -collapse false;

    editorTemplate -addControl "cudaDevice";

    editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -beginLayout "General Control Attributes" -collapse false;

    editorTemplate -suppress "bboxLow";
    editorTemplate -suppress "bboxHigh";
    editorTemplate -addControl "count";

    editorTemplate -endLayout;

    //---------------------------------------

    // solver:
    editorTemplate -beginLayout "Solver Attributes" -collapse false;
    editorTemplate -addControl "enableSolver";

    editorTemplate -addSeparator;

    editorTemplate -addControl "solver_particleRadius";
    editorTemplate -addControl "solver_smoothingFactor";
    editorTemplate -addControl "solver_deltaTime";
    editorTemplate -addControl "solver_restDensity";
    editorTemplate -addControl "solver_surfaceDistance";
    editorTemplate -addControl "solver_internalScale";
    editorTemplate -addControl "solver_speedOfSound";
    editorTemplate -addControl "solver_velocityLimit";
    editorTemplate -addControl "solver_gravity";

    editorTemplate -addSeparator;

    editorTemplate -addControl "solver_boundaryMode";
    editorTemplate -addControl "solver_boundaryDamping";
    editorTemplate -addControl "solver_boundaryStiffness";

    editorTemplate -addSeparator;

    editorTemplate -addControl "solver_colorScale";
    editorTemplate -addControl "solver_colorStyle";

    editorTemplate -addSeparator;

    editorTemplate -suppress "solver_glTexDisplacementSize";
    editorTemplate -suppress "solver_glTexDisplacement";

	//---------------------------------------

    editorTemplate -beginLayout "Emission Attributes" -collapse false;

    editorTemplate -addControl "maxCount";
    editorTemplate -addSeparator;
    editorTemplate -addControl "inheritFactor";
    editorTemplate -addControl "deltaTime";
    editorTemplate -addControl "seed";
    editorTemplate -suppress "isFull";

    editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -beginLayout "Time Attributes" -collapse false;

    editorTemplate -addControl "currentTime";
    editorTemplate -addControl "timeStep";
    editorTemplate -addControl "startTime";

    editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -beginLayout "Display Attributes" -collapse false;

    editorTemplate -addControl "drawBounds";
    editorTemplate -addControl "drawPrimitives";
    editorTemplate -addControl "drawGrid";

    editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -beginLayout "Renderer Attributes" -collapse false;

    editorTemplate -l "Renderer Type" -addControl "renderer";
    // these are handled by the dynamic AEnvParticles_paramLayout
    editorTemplate -suppress "renderer_surfaceColorStyle";
    editorTemplate -suppress "depthSort";
    editorTemplate -suppress "renderer_pointSize";
    editorTemplate -suppress "renderer_useLighting";
    editorTemplate -suppress "renderer_radius";
    editorTemplate -suppress "renderer_color";
    editorTemplate -suppress "renderer_radiusFactor";
    editorTemplate -callCustom AEnvParticlesParticleShape_renderLayout_new AEnvParticlesParticleShape_renderLayout_new "";

    editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -beginLayout "Export" -collapse false;

    editorTemplate -addControl "enableSerializer";
	editorTemplate -callCustom AEnvParticlesParticle_exportedBuffers_New AEnvParticlesParticle_exportedBuffers_Replace "exportedBuffers";
    editorTemplate -callCustom AEnvParticlesParticle_serializer_filename_New AEnvParticlesParticle_serializer_filename_Replace "serializer_filename";
    editorTemplate -l "Overwrite" -addControl "serializer_overwrite";

    editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -beginLayout "Debugging" -collapse false;
    editorTemplate -addControl "debugLevel";
    editorTemplate -addControl "drawDebugTextures";
    editorTemplate -addControl "drawProfile";
	editorTemplate -endLayout;

    //---------------------------------------

    editorTemplate -endLayout;

    //---------------------------------------

    AEshapeTemplate $nodeName;

    editorTemplate -addExtraControls;

    editorTemplate -endScrollLayout;
}


//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_serializer_filename_New (string $attr)
{
    setUITemplate -pst attributeEditorTemplate;

    rowLayout -nc 3 AEnvParticlesParticle_serializer_filename_layout;
    text -label "fileName";
    textField AEnvParticlesParticle_serializer_filename_widget;
    symbolButton -image "navButtonBrowse.xpm" browserBtn;
    setParent ..;

    setUITemplate -ppt;
    AEnvParticlesParticle_serializer_filename_Replace $attr;
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_serializer_filename_Replace (string $attr)
{
    connectControl -fileName AEnvParticlesParticle_serializer_filename_widget $attr;

    string $command = "AEnvParticlesParticle_serializer_browserCB "+$attr;

    button -e -c ("nvFileBrowser " + "\"AEnvParticlesParticle_serializer_filename_widget\" \"image\" " + "\"" + $command + "\"" ) browserBtn;
}
//-----------------------------------------------------------------------------------


//-----------------------------------------------------------------------------------
//!	This procedure is called when the user changes the file texture name in
//!	the edit box in the file texture attribute editor (whether by manually
//!	typing it in, or by using the file browser to choose a new file).
//!
global proc int AEnvParticlesParticle_serializer_browserCB( string $attr, string $filename, string $fileType )
{
    setAttr $attr -type "string" $filename;

    string $currentDir = `workspace -q -dir`;
    retainWorkingDirectory ($currentDir);

    // Extract the name of the node from the node.attribute name
    string $tokens[];
    tokenize($attr, ".", $tokens);
    string $node = $tokens[0];

    //AEfileTextureNameChanged($node);

    return true;
}

//-----------------------------------------------------------------------------------
// export layout:
//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_exportedBuffers_New ( string $attribute )
{
    optionMenuGrp -l "Exported buffers" exportedBuffers_popup;

    menuItem -label "Position only";
    menuItem -label "Position & Velocity";
	menuItem -label "Position, Velocity & Color";
    menuItem -label "Custom...";
	textFieldGrp exportedBuffers_custom;

    AEnvParticlesParticle_exportedBuffers_Replace( $attribute );
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_exportedBuffers_InitPopup( string $attribute )
{
	// nvPrintLn("AEnvParticlesParticle_exportedBuffers_InitPopup "+$attribute);
	// get the attribute value, and set the menu accordingly...
    string $value = `textFieldGrp -q -text exportedBuffers_custom`;

	int $enabled = 0;
	if ($value == "position")
		optionMenuGrp -e -select 1 exportedBuffers_popup;
	else if ($value == "position,velocity")
		optionMenuGrp -e -select 2 exportedBuffers_popup;
	else if ($value == "position,velocity,color")
		optionMenuGrp -e -select 3 exportedBuffers_popup;
	else
	{
		$enabled = 1;
		optionMenuGrp -e -select 4 exportedBuffers_popup;
	}

	if($enabled == 1)
		textFieldGrp -e -enable 1 exportedBuffers_custom;
	else
		textFieldGrp -e -enable 0 exportedBuffers_custom;
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_exportedBuffers_Replace( string $attribute )
{
    string $value = `getAttr $attribute`;

    optionMenuGrp -e -cc ("AEnvParticlesParticle_exportedBuffers_ChangePopup "+$attribute+" \"#1\"") exportedBuffers_popup;
    textFieldGrp -e -cc ("AEnvParticlesParticle_exportedBuffers_ChangedText "+$attribute) -text $value exportedBuffers_custom;
	connectControl exportedBuffers_custom $attribute;

	AEnvParticlesParticle_exportedBuffers_InitPopup($attribute);
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_exportedBuffers_ChangePopup( string $attribute, string $label )
{
	nvPrintLn("AEnvParticlesParticle_exportedBuffers_ChangePopup "+$label);
	if($label == "Custom...")
	{
		textFieldGrp -e -enable 1 exportedBuffers_custom;
		string $text = `textFieldGrp -q -text exportedBuffers_custom`;
		setAttr -type "string" $attribute $text;
	}
	else if ($label == "Position only")
	{
		textFieldGrp -e -enable 0 -text "position" exportedBuffers_custom;
		setAttr -type "string" $attribute "position";
	}
	else if ($label == "Position & Velocity")
	{
		textFieldGrp -e -enable 0 -text "position,velocity" exportedBuffers_custom;
		setAttr -type "string" $attribute "position,velocity";
	}
	else if ($label == "Position, Velocity & Color")
	{
		textFieldGrp -e -enable 0 -text "position,velocity,color" exportedBuffers_custom;
		setAttr -type "string" $attribute "position,velocity,color";
	}
}

//-----------------------------------------------------------------------------------
global proc AEnvParticlesParticle_exportedBuffers_ChangedText(string $attribute)
{
	nvPrintLn("AEnvParticlesParticle_exportedBuffers_ChangedText");

    string $value = `textFieldGrp -q -text exportedBuffers_custom`;
    setAttr -type "string" $attribute $value;

	AEnvParticlesParticle_exportedBuffers_InitPopup($attribute);
}

//-----------------------------------------------------------------------------------






nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/scripts/nvParticlesPrimitive_AETemplate.mel

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

source "nvUtils";

//-----------------------------------------------------------------------------------
global proc AEnvParticlesPrimitive_AEtemplate( string $nodeName )
{
    editorTemplate -beginScrollLayout;

    editorTemplate -beginLayout "General Attributes" -collapse false;

    editorTemplate -addSeparator;

    editorTemplate -addControl "primitive" AEnvParticlesPrimitive_primitive_changed;

    editorTemplate -addSeparator;

    editorTemplate -addControl "interior";
    editorTemplate -addControl "extents";

    editorTemplate -addControl "enable";
    editorTemplate -addControl "type";

    editorTemplate -endLayout;

    AEabstractBaseCreateTemplate $nodeName;

    editorTemplate -addExtraControls;
    editorTemplate -endScrollLayout;
}








nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/scripts/nvParticlesUI.mel

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

// This script sets up the nvParticles UI


//-----------------------------------------------------------------------------------

source "nvUtils";

//-----------------------------------------------------------------------------------
/// Bring up a browser pointed to the Gelato main documentation page
///
global proc nvParticlesShowHelp(string $localFile)
{
    if($localFile == "")
        $localFile = "index.html";

    int $rc = startsWith($localFile, "http://");
    if ($rc)
    {
        showHelp -absolute ($localFile);
    }
    else
    {
        string $home = getenv( "NVPARTICLES_INSTALL_PATH" );
        if (!size($home))
        {
             warning "The NVPARTICLES_INSTALL_PATH environment variable hasn't been set";
             return;
        }
        showHelp -absolute ( $home + "/NvParticlesForMaya/doc/" + $localFile);
    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesInteractivePlay()
{
    InteractivePlayback;
}

//-----------------------------------------------------------------------------------
/// Create a command.
///
proc _nvParticlesInitCommand(string $commandName, string $annotation, string $longCommand)
{
	if (!`runTimeCommand -exists ($commandName)`)
	{
		runTimeCommand -default true
			-annotation ($annotation)
			-category   ("nvParticles")
			-command    ($longCommand)
			$commandName;
	}
}

//-----------------------------------------------------------------------------------
/// Create the commands.
///
global proc nvParticlesInitCommands()
{
	_nvParticlesInitCommand("nvParticlesCmd_ConnectPrimitive",
		"Connect the selected primitives to the selected nvParticlesParticle",
		"nvParticlesConnectPrimitivesSelected");

	_nvParticlesInitCommand("nvParticlesCmd_ConnectEmitter",
		"Connect the selected emitters to the selected nvParticlesParticle",
		"nvParticlesConnectEmittersSelected");

	_nvParticlesInitCommand("nvParticlesCmd_ConnectField",
		"Connect the selected fields to the selected nvParticlesParticle",
		"nvParticlesConnectFieldsSelected");

	_nvParticlesInitCommand("nvParticlesCmd_CreateParticleEmitter",
		"Create an emission of particles",
		"nvParticlesCreateParticleEmitter");

	_nvParticlesInitCommand("nvParticlesCmd_CreateParticleEmitterTank",
		"Create an emission of particles in a fishtank.",
		"nvParticlesCreateParticleEmitterTank");

	_nvParticlesInitCommand("nvParticlesCmd_CreateParticleOcean",
		"Create a periodic ocean of particles.",
		"nvParticlesCreateParticleOcean");

	_nvParticlesInitCommand("nvParticlesCmd_CreatePrimitive_box",
		"Create a box primitive",
		"nvParticlesCreatePrimitive 3");

	_nvParticlesInitCommand("nvParticlesCmd_CreatePrimitive_sphere",
		"Create a sphere primitive",
		"nvParticlesCreatePrimitive 1");

	_nvParticlesInitCommand("nvParticlesCmd_CreatePrimitive_plane",
		"Create a plane primitive",
		"nvParticlesCreatePrimitive 2");

	_nvParticlesInitCommand("nvParticlesCmd_CreatePrimitive_capsule",
		"Create a capsule primitive",
		"nvParticlesCreatePrimitive 4");

	_nvParticlesInitCommand("nvParticlesCmd_CreateParticleCache",
		"Create Particle Cache using nParticles",
		"nvParticlesCreateParticleCache");

	_nvParticlesInitCommand("nvParticlesCmd_Help",
		"Get Help",
		"nvParticlesShowHelp(\"\")");

	_nvParticlesInitCommand("nvParticlesCmd_InteractivePlay",
		"Interactive playback",
		"nvParticlesInteractivePlay");

	_nvParticlesInitCommand("nvParticlesCmd_Primitive_EnableCollisions",
		"EnableCollisions",
		"nvParticlesParticles_Primitives_SetAttr \"type 1\"");

    _nvParticlesInitCommand("nvParticlesCmd_Primitive_DisableCollisions",
		"DisableCollisions",
		"nvParticlesParticles_Primitives_SetAttr \"type 0\"");

    _nvParticlesInitCommand("nvParticlesCmd_Primitive_HideAll",
		"HideAll",
		"nvParticlesParticles_Primitives_SetAttr \"visibility 0\"");

    _nvParticlesInitCommand("nvParticlesCmd_Primitive_ShowAll",
		"ShowAll",
		"nvParticlesParticles_Primitives_SetAttr \"visibility 1\"");

}

//-----------------------------------------------------------------------------------
/// delete the menu.
///
proc _nvParticlesDeleteMenu()
{
    if (`menu -exists nvParticlesGlobal_menu`)
		deleteUI nvParticlesGlobal_menu;
}

//-----------------------------------------------------------------------------------
/// build the menu.
///
global proc nvParticlesInitMenu()
{
    global string $gMainWindow;

	_nvParticlesDeleteMenu;

    //nvPrintLn ("NvParticles - building menu.");

    menu -parent $gMainWindow -tearOff true -aob true -label "NvParticles" nvParticlesGlobal_menu;
    {
        menuItem -subMenu true -l "Create Particles";

    	    menuItem -l "Create Emitter"
			    -c "nvParticlesCmd_CreateParticleEmitter"
			    -dmc "nvParticlesCmd_CreateParticleEmitter"
			    nvParticlesCmd_CreateParticleEmitter_menuItem;

    	    menuItem -l "Create Emitter Tank"
			    -c "nvParticlesCmd_CreateParticleEmitterTank"
			    -dmc "nvParticlesCmd_CreateParticleEmitterTank"
			    nvParticlesCmd_CreateParticleEmitterTank_menuItem;

    	    menuItem -l "Create Particle Ocean"
			    -c "nvParticlesCmd_CreateParticleOcean"
			    -dmc "nvParticlesCmd_CreateParticleOcean"
			    nvParticlesCmd_CreateParticleOcean_menuItem;

            setParent -menu ..;

        menuItem -subMenu true -l "Create Primitives";
            menuItem -l "Create Box"
			    -annotation "Create a box primitive that is automatically connected to an nvParticles shape if one is selected."
			    -c "nvParticlesCmd_CreatePrimitive_box"
			    -dmc "nvParticlesCmd_CreatePrimitive_box"
			    nvParticlesCreatePrimitiveBox_menuItem;

		    menuItem -l "Create Sphere"
			    -annotation "Create a sphere primitive that is automatically connected to a nvParticles shape if one is selected."
			    -c "nvParticlesCmd_CreatePrimitive_sphere"
			    -dmc "nvParticlesCmd_CreatePrimitive_sphere"
			    nvParticlesCreatePrimitiveSphere_menuItem;

		    menuItem -l "Create Plane"
			    -annotation "Create a plane primitive that is automatically connected to an nvParticles shape if one is selected."
			    -c "nvParticlesCmd_CreatePrimitive_plane"
			    -dmc "nvParticlesCmd_CreatePrimitive_plane"
			    nvParticlesCreatePrimitivePlane_menuItem;

		    menuItem -l "Create Capsule"
			    -annotation "Create a capsule primitive that is automatically connected to an nvParticles shape if one is selected."
			    -c "nvParticlesCmd_CreatePrimitive_capsule"
			    -dmc "nvParticlesCmd_CreatePrimitive_capsule"
			    nvParticlesCreatePrimitiveCapsule_menuItem;

            setParent -menu ..;


    	menuItem -l "Connect primitive"
			-annotation "Connect primitive: Select primitives to link to selected nvParticles object"
			-c "nvParticlesCmd_ConnectPrimitive"
			-dmc "nvParticlesCmd_ConnectPrimitive"
			nvParticlesCmd_ConnectPrimitive_menuItem;

    	menuItem -l "Connect emitter"
			-annotation "Connect emitter: Select emitters to link to selected nvParticles object"
			-c "nvParticlesCmd_ConnectEmitter"
			-dmc "nvParticlesCmd_ConnectEmitter"
			nvParticlesCmd_ConnectEmitter_menuItem;

    	menuItem -l "Connect field"
			-annotation "Connect field: Select fields to link to selected nvParticles object"
			-c "nvParticlesCmd_ConnectField"
			-dmc "nvParticlesCmd_ConnectField"
			nvParticlesCmd_ConnectField_menuItem;

		menuItem -divider true;

		menuItem -subMenu true -label "Primitives";

			menuItem -l "Enable collisions"
				-annotation "Enable collisions on selected primitive(s)."
				-c "nvParticlesCmd_Primitive_EnableCollisions"
				-dmc "nvParticlesCmd_Primitive_EnableCollisions"
				nvParticlesEnableShapeCollisionsItem;

			menuItem -l "Disable collisions"
				-annotation "Disable collisions on selected primitive(s)."
				-c "nvParticlesCmd_Primitive_DisableCollisions"
				-dmc "nvParticlesCmd_Primitive_DisableCollisions"
				nvParticlesDisableShapeCollisionsItem;

			menuItem -divider true;

			menuItem -l "Show All Primitives"
				-annotation "Show all nvParticles primitives applied on selected particles"
				-c "nvParticlesCmd_Primitive_ShowAll"
				-dmc "nvParticlesCmd_Primitive_ShowAll"
				nvParticlesShowAllShapesItem;

			menuItem -l "Hide All Primitives"
				-annotation "Hide all nvParticles primitives applied on selected particles"
				-c "nvParticlesCmd_Primitive_HideAll"
				-dmc "nvParticlesCmd_Primitive_HideAll"
				nvParticlesShowPhysicsShapesOnlyItem;

			setParent -menu ..;

		menuItem -divider true;

		menuItem -l "Create Particle Cache"
			-annotation "Create nParticles that are driven an nvParticlesParticleCache."
			-c "nvParticlesCmd_CreateParticleCache"
			-dmc "nvParticlesCmd_CreateParticleCache"
			nvParticlesConvertToParticlesItem;

		menuItem -divider true;

		menuItem -l "Interactive Playback"
			-annotation "Interactive Playback."
			-c "nvParticlesCmd_InteractivePlay"
			-dmc "nvParticlesCmd_InteractivePlay"
			nvParticlesCmd_InteractivePlay_menuItem;

		menuItem -divider true;

		menuItem -l "Help..."
			-annotation "Load the documentation."
			-c "nvParticlesCmd_Help"
			-dmc "nvParticlesCmd_Help"
			nvParticlesMenuItem_Help;

    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesUI()
{
    eval "nvParticlesInitCommands";
    eval "nvParticlesInitMenu";
}

//-----------------------------------------------------------------------------------
/// called from plugin.
///
global proc __nvParticlesCleanupUI()
{
    _nvParticlesDeleteMenu();
}

//-----------------------------------------------------------------------------------
global proc nvParticlesEnablePrimitivesSelected(int $enable)
{
    string $sel[] = `ls -sl`;
    for($s in $sel)
    {
        string $primitives[] = nvGetChildOfType($s, "nvParticlesPrimitive");
        for($c in $primitives)
        {
            eval("setAttr "+$c+".enable "+$enable);
        }
    }
}
//-----------------------------------------------------------------------------------
global proc nvParticlesEnablePrimitivesSelected(int $enable)
{
    string $sel[] = `ls -sl`;
    for($s in $sel)
    {
        string $primitives[] = nvGetChildOfType($s, "nvParticlesPrimitive");
        for($c in $primitives)
        {
            eval("setAttr "+$c+".enable "+$enable);
        }
    }
}

//-----------------------------------------------------------------------------------
/// Return the next index in the array which is free.
/// (Because many Maya arrays are sparse, it may not be at the end.)
///
proc int getNextFreeElement(int $indices[], int $offset)
{
    if(size($indices) > 0)
    {
        for($nextFreeIndex = $offset; $nextFreeIndex < $indices[size($indices)-1]; $nextFreeIndex++)
        {
            if($indices[$nextFreeIndex] != $nextFreeIndex)
                return $nextFreeIndex;
        }
        return max($offset, $indices[size($indices)-1]) + 1;
    }
    return $offset;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesConnectPrimitivesSelected()
{
    string $sel[] = `ls -sl`;
    int $lastIndex = size($sel)-1;
    if($lastIndex < 1)
        error("nvParticles - Select the primitives and then select the nvParticlesParticle.");

	string $particleShape = nvGetShape($sel[$lastIndex], "nvParticlesParticle");
    if($particleShape == "")
		error("nvParticles - Can't determine nvParticlesParticle from "+$sel[$lastIndex]);

    int $primitiveInputIndices[] = `getAttr -mi ($particleShape+".primitives")`;
    //nvPrintLn("numPrimitiveInputs = " + size($primitiveInputIndices));
    int $nextFreeInput = -1;

    for($i=0; $i<$lastIndex; $i++)
    {
        string $primitives[] = nvGetChildOfType($sel[$i], "nvParticlesPrimitive");
        for($primitive in $primitives)
        {
            // check we are not already connected...
            string $connections[] = eval("listConnections -sh 1 "+$primitive+".message");
            if(stringArrayContains($particleShape, $connections))
            {
                warning("nvParticles - "+$primitive+" is already connected to "+$particleShape);
                continue;
            }

            $nextFreeInput = getNextFreeElement($primitiveInputIndices, $nextFreeInput+1);

            nvPrintLn("nvParticles - Connecting " + $primitive + ".message to " + $particleShape + ".primitives[" + $nextFreeInput + "]");
            //print("numPrimitives: "+$numPrimitives+"\n");
            eval("connectAttr -f "+$primitive+".message "+$particleShape+".primitives["+$nextFreeInput+"]");

        }
    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesConnectEmittersSelected()
{
    string $sel[] = `ls -sl`;
    int $lastIndex = size($sel)-1;
    if($lastIndex < 1)
        error("nvParticles - Select the primitives and then select the nvParticlesParticle.");

    string $particleShape = nvGetShape($sel[$lastIndex], "nvParticlesParticle");
    if($particleShape == "")
		error("nvParticles - Can't determine nvParticlesParticle from "+$sel[$lastIndex]);

    int $emitterInputIndices[] = `getAttr -mi ($particleShape+".emitters")`;
    //nvPrintLn("numEmitterInputs = " + size($emitterInputIndices));
    int $nextFreeInput = -1;

    int $e = 0;
    for($e=0; $e<$lastIndex; $e++)
    {
        string $emitter = $sel[$e];

        // check we are not already connected...
        string $connections[] = eval("listConnections -sh 1 "+$emitter+".output");
        if(stringArrayContains($particleShape, $connections))
        {
            warning("nvParticles - "+$emitter+" is already connected to "+$particleShape);
            continue;
        }

        int $emitterOutputIndices[] = `getAttr -mi ($emitter+".output")`;
        //nvPrintLn("numEmitterOutputs = " + size($emitterOutputIndices));
        int $nextFreeOutput = getNextFreeElement($emitterOutputIndices, 0);

        $nextFreeInput = getNextFreeElement($emitterInputIndices, $nextFreeInput+1);

        nvPrintLn("nvParticles - Connecting " + $emitter + ".output[" + $nextFreeOutput + "] to " + $particleShape + ".emitters[" + $nextFreeInput + "]");

        int $i = $nextFreeOutput; // the output index for the emitter
        int $j = $nextFreeInput; // the emitter index for the nvParticlesShapes

        eval("connectAttr -f "+$emitter+".output["+$i+"] "+$particleShape+".emitters["+$j+"]");
        eval("connectAttr -f "+$particleShape+".isFull "+$emitter+".isFull["+$i+"]");
        eval("connectAttr -f "+$particleShape+".seed "+$emitter+".seed["+$i+"]");
        eval("connectAttr -f "+$particleShape+".startTime "+$emitter+".startTime["+$i+"]");
        eval("connectAttr -f "+$particleShape+".inheritFactor "+$emitter+".inheritFactor["+$i+"]");
        eval("connectAttr -f "+$particleShape+".deltaTime "+$emitter+".deltaTime["+$i+"]");
    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesConnectFieldsSelected()
{
    string $sel[] = `ls -sl`;
    int $lastIndex = size($sel)-1;
    if($lastIndex < 1)
        error("nvParticles - Select the primitives and then select the nvParticlesParticle.");

	string $particleShape = nvGetShape($sel[$lastIndex], "nvParticlesParticle");
    if($particleShape == "")
		error("nvParticles - Can't determine nvParticlesParticle from "+$sel[$lastIndex]);

    int $primitiveInputIndices[] = `getAttr -mi ($particleShape+".fields")`;
    //nvPrintLn("numPrimitiveInputs = " + size($primitiveInputIndices));
    int $nextFreeInput = -1;

    for($i=0; $i<$lastIndex; $i++)
    {
        string $primitives[];// = nvParticlesFindFieldsUnderShapeOwner($sel[$i]);
		$primitives[0] = $sel[$i];

        string $fieldType = `nodeType $primitives[0]`;
        int $isSupportedField = false;
		if($fieldType == "radialField")
			$isSupportedField = true;
		else if($fieldType == "uniformField")
			$isSupportedField = true;
		else if($fieldType == "gravityField")
			$isSupportedField = true;
		else if($fieldType == "dragField")
			$isSupportedField = true;
		else if($fieldType == "airField")
			$isSupportedField = true;
		else if($fieldType == "vortexField")
			$isSupportedField = true;

        if(!$isSupportedField)
        {
            warning("nvParticles - Field type of "+$fieldType+" is not yet supported: "+$primitives[0]);
            continue;
        }

        for($primitive in $primitives)
        {
            // check we are not already connected...
            string $connections[] = eval("listConnections -sh 1 "+$primitive+".message");
            if(stringArrayContains($particleShape, $connections))
            {
                warning("nvParticles - "+$primitive+" is already connected to "+$particleShape);
                continue;
            }

            $nextFreeInput = getNextFreeElement($primitiveInputIndices, $nextFreeInput+1);

            nvPrintLn("nvParticles - Connecting " + $primitive + ".message to " + $particleShape + ".fields[" + $nextFreeInput + "]");
            //print("numPrimitives: "+$numPrimitives+"\n");
            eval("connectAttr -f "+$primitive+".message "+$particleShape+".fields["+$nextFreeInput+"]");
        }
    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesParticles_Primitives_SetAttr(string $code)
{
    string $sel[] = `ls -sl`;
    if(size($sel) != 1)
        error("nvParticles - Select the particles object.");

	string $particleShape = nvGetShape($sel[0], "nvParticlesParticle");
    if($particleShape == "")
		error("nvParticles - Can't determine nvParticlesParticle from "+$sel[0]);

    int $primitiveInputIndices[] = `getAttr -mi ($particleShape+".primitives")`;
    //nvPrintLn("numPrimitiveInputs = " + size($primitiveInputIndices));
    int $numPrimitives = size($primitiveInputIndices);

    for($i=0; $i<$numPrimitives; $i++)
    {
        string $primitiveAttr = `connectionInfo -sfd ($particleShape+".primitives["+$primitiveInputIndices[$i]+"]")`;
        string $primitiveShape = `match "^[^.]*" $primitiveAttr`;
        //nvPrintLn("primitive = " + $primitiveShape);
        eval("setAttr "+$primitiveShape+"."+$code);
    }
}

//-----------------------------------------------------------------------------------
global proc string nvParticlesCreateParticleEmitter()
{
    string $particleShape = `createNode nvParticlesParticle`;
    select -cl;
    string $emitters[] = `emitter`;
	string $emitter = $emitters[0];
    select -r $emitter;
    select -add $particleShape;
    nvParticlesConnectEmittersSelected;
    select -r $particleShape;
	setAttr ($emitter+".emitterType") 4;
	setAttr ($emitter+".rate") 1000;
    return $particleShape;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesCreateParticleEmitterTank()
{
    string $particleShape = `createNode nvParticlesParticle`;

    setAttr ($particleShape+".maxCount") 200000;
    setAttr ($particleShape+".timeStep") 0.01;
    setAttr ($particleShape+".solver_particleRadius") 0.15; 
    setAttr ($particleShape+".solver_speedOfSound") 10;
    setAttr ($particleShape+".solver_colorStyle") 3;
    setAttr ($particleShape+".solver_colorScale") 5;
    setAttr ($particleShape+".solver_smoothingFactor") 0.9;
    setAttr ($particleShape+".solver_internalScale") 4;

    // create tank...
    select -r $particleShape;
    string $primShape = nvParticlesCreatePrimitive(3);
    string $p = firstParentOf($primShape);
    move -absolute 0 1 0 $p;
    scale -pivot 0 0 0 -absolute 20 10 10 $p;
    setAttr ($primShape+".type") 1;
    setAttr ($primShape+".interior") 1;
    // create emission...
    select -r $particleShape;
    $primShape = nvParticlesCreatePrimitive(3);
    $p = firstParentOf($primShape);
    move -absolute 0 1 0 $p;
    scale -pivot 0 0 0 -absolute 20 3 10 $p;
    setAttr ($primShape+".type") 2;
    setAttr ($primShape+".interior") 1;
    setKeyframe -attribute "enable" -v 0 -t 1 -t 3 $primShape;
    setKeyframe -attribute "enable" -v 1 -t 2 $primShape;
    select -r $particleShape;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesCreateParticleOcean()
{
    string $particleShape = `createNode nvParticlesParticle`;
    // set solver...
    setAttr ($particleShape+".maxCount") 300000;
    setAttr ($particleShape+".enableSolver") 1;
    setAttr ($particleShape+".timeStep") 0.02;

    string $domain = `group -em -n "domain"`;

    // create periodic boundary (NULL primitive box)...
    select -r $particleShape;

    setAttr ($domain+".translateY") 1;
    setAttr ($domain+".scaleX") 20;
    setAttr ($domain+".scaleY") 10;
    setAttr ($domain+".scaleZ") 20;

    connectAttr ($domain+".worldMatrix") ($particleShape+".solver_boundaryMatrix");
    setAttr ($particleShape+".solver_boundaryMode") 2; // set to XZ wrapping.
    setAttr ($particleShape+".solver_particleRadius") 0.2; 
    setAttr ($particleShape+".solver_speedOfSound") 25;
    setAttr ($particleShape+".solver_colorStyle") 3;
    setAttr ($particleShape+".solver_colorScale") 15;
    setAttr ($particleShape+".solver_smoothingFactor") 0.9;
    setAttr ($particleShape+".solver_surfaceDistance") 0.1;

    // create emission box for the water...
    select -r $particleShape;
    $primShape = nvParticlesCreatePrimitive(3);
    setAttr ($primShape+".type") 2;
    setAttr ($primShape+".interior") 1;

    $p = firstParentOf($primShape);
    parent -relative $p $domain;

    // add some key frames to make it emit only on the start frame, 
    // or else all watery hell will break loose.
    $expr = $primShape+".enable = (frame == 2);";
    expression -s $expr  -o $primShape -ae 1 -uc all;

    select -r $particleShape;
}

//-----------------------------------------------------------------------------------
global proc string nvParticlesCreatePrimitive(int $type)
{
	string $sel[] = `ls -sl`;

	string $particleShape = "";
	int $lastIndex = size($sel)-1;
	
	if ($lastIndex > 1)
		error("nvParticles - Too many nodes selected. Select an optional parent and optional nvParticlesParticle.");

	if ($lastIndex >= 0)
	{
		$particleShape = nvGetShape($sel[$lastIndex], "nvParticlesParticle");
		if ($particleShape != "")
    		$lastIndex--;
	}
		
	string $parent = "";
	if ($lastIndex >= 0)
	{
		// there must be a parent transform selected...
		$parent = $sel[$lastIndex];
	}

    string $c = `createNode nvParticlesPrimitive`;
    setAttr ($c+".primitive") $type;
    setAttr ($c+".extentsX") 1;
    setAttr ($c+".extentsY") 1;
    setAttr ($c+".extentsZ") 1;

	if ($parent != "")
	{
		$xform = firstParentOf($c);
		parent -relative $xform $parent;
	}
	
	if ($particleShape != "")
	{
		select -r $c;
		select -add $particleShape;
		nvParticlesConnectPrimitivesSelected;
	}
	select -r $c;

    return $c;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesEnsurePrimitiveSelected(int $type)
{
    string $sel[] = `ls -sl`;
    for($s in $sel)
    {
        string $primitives[] = nvGetChildOfType($s, "nvParticlesPrimitive");
        if(size($primitives) == 0)
        {
            string $c = nvParticlesCreatePrimitive($type);
            select -r $c;
            select -add $s;
            parent -r;
        }
    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesCreatePrimitiveGeometry(int $type)
{
    string $obj[];
    if($type == 3)
    {
        $obj = `polyCube -n primitiveProxy1 -ch 0 -cuv 0`;
        nvParticlesEnsurePrimitiveSelected(3);
    }
    else if($type == 1)
    {
        $obj = `polySphere -n primitiveProxy1 -ch 0 -cuv 0 -r 1`;
        nvParticlesEnsurePrimitiveSelected(1);
    }
    else if($type == 2)
    {
        $obj = `polyPlane -n primitiveProxy1 -ax 0 0 1 -ch 0 -cuv 2`;
        nvParticlesEnsurePrimitiveSelected(2);
    }
    else if($type == 4)
    {
        $obj = `polyCylinder -n primitiveProxy1 -ax 0 0 1 -h 1 -ch 0 -cuv 2`;
        nvParticlesEnsurePrimitiveSelected(4);
    }
}

//-----------------------------------------------------------------------------------
global proc nvParticlesConnectEmitter(string $n, string $nvParticlesParticles)
{
    string $old[] = `ls -sl`;
    select -r $n;
    select -add $nvParticlesParticles;
    nvParticlesConnectEmittersSelected;
    select -cl;
    for($s in $old)
        select -add $s;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesConnectPrimitive(string $n, string $nvParticlesParticles)
{
    string $old[] = `ls -sl`;
    select -r $n;
    select -add $nvParticlesParticles;
    nvParticlesConnectPrimitivesSelected;
    select -cl;
    for($s in $old)
        select -add $s;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesConnectField(string $n, string $nvParticlesParticles)
{
    string $old[] = `ls -sl`;
    select -r $n;
    select -add $nvParticlesParticles;
    nvParticlesConnectFieldsSelected;
    select -cl;
    for($s in $old)
        select -add $s;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesExport(string $node, int $in, int $out)
{
    string $particleShape = nvGetShape($node, "nvParticlesParticle");
    if($particleShape == "")
		error("nvParticles - Can't determine nvParticlesParticle from "+$node);

    if(`getAttr ($particleShape+".enable")` == 0)
		error("nvParticles - "+$particleShape+" must be enabled to allow export.");

    nvPrintLn ("nvParticles - Exporting: " +$particleShape);

    setAttr ($particleShape+".enableSerializer") 1;
    for($frame=$in; $frame<$out; $frame++)
        currentTime $frame;
    setAttr ($particleShape+".enableSerializer") 0;
}

//-----------------------------------------------------------------------------------
global proc nvParticlesCreateParticleCache()
{
	string $cache = `createNode nvParticlesParticleCache -n "nvParticlesCache1"`;
	connectAttr time1.outTime ($cache + ".currentTime");
	string $nparticle = `createNode nParticle`;

	setupNParticleConnections $nparticle;
    // undo the unnecessary connections from setupNParticleConnections
    //deleteAttr -attr "rgbPP" $nparticle;
    //addAttr -ln "rgbPP" -dt vectorArray $nparticle;
    //deleteAttr -attr "radiusPP" $nparticle;

	connectAttr ($cache + ".output[0]") ($nparticle + ".cacheArrayData");
	setAttr ($nparticle + ".playFromCache") 1;
    setAttr ($nparticle + ".particleRenderType") 3;
	connectAttr time1.outTime ($nparticle+".currentTime");
	select -r $cache;
}

//-----------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/scripts/nvParticles_initUI.mel

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

// This script is run automatically when the plug-in is loaded.
//

//-----------------------------------------------------------------------------------
/// Run this code when the plug-in is loaded.
///
{
    eval( "source \"nvParticlesUI.mel\"" );

    eval( "nvParticlesUI;" );

	addAttributeEditorNodeHelp("nvParticlesParticle", "nvParticlesShowHelp(\"\")");
}

//-----------------------------------------------------------------------------------
/// AETemplate for nvParticlesParticle
///
global proc AEnvParticlesParticleTemplate( string $node )
{
    // Load attribute editor template.
    eval( "source \"nvParticlesParticle_AETemplate.mel\"" );

    // Redefine this procedure so this dynamic loading stuff is done just once.
    evalDeferred ( "global proc AEnvParticlesParticleTemplate( string $node ) " +
                   "{ AEnvParticlesParticle_AEtemplate( $node ); }" );

    // Invoke the real template.
    eval ( "AEnvParticlesParticle_AEtemplate " + $node );
}

//-----------------------------------------------------------------------------------
//! AETemplate for nvParticlesPrimitive
//!
global proc AEnvParticlesPrimitiveTemplate( string $node )
{
    // Load attribute editor template.
    eval( "source \"nvParticlesPrimitive_AETemplate.mel\"" );

    // Redefine this procedure so this dynamic loading stuff is done just once.
    evalDeferred ( "global proc AEnvParticlesPrimitiveTemplate( string $node ) " +
                   "{ AEnvParticlesPrimitive_AEtemplate( $node ); }" );

    // Invoke the real template.
    eval ( "AEnvParticlesPrimitive_AEtemplate " + $node );
}

//-----------------------------------------------------------------------------------
//! AETemplate for nvParticlesParticleCache
//!
global proc AEnvParticlesParticleCacheTemplate( string $node )
{
    // Load attribute editor template.
    eval( "source \"nvParticlesParticleCache_AETemplate.mel\"" );

    // Redefine this procedure so this dynamic loading stuff is done just once.
    evalDeferred ( "global proc AEnvParticlesParticleCacheTemplate( string $node ) " +
                   "{ AEnvParticlesParticleCache_AEtemplate( $node ); }" );

    // Invoke the real template.
    eval ( "AEnvParticlesParticleCache_AEtemplate " + $node );
}
//-----------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/scripts/nvUtils.mel

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

// This script contains general utility functions
//

//-----------------------------------------------------------------------------------
global proc nvPrintLn( string $txt )
{
    print( $txt + "\n" );
}
//-----------------------------------------------------------------------------------
/// Return the path to the shape of the named object
///
global proc string nvGetShape( string $objPath, string $shapeType)
{
	int $rc = 0;
	if($shapeType == "")
	{
		if (`objectType -isType transform $objPath`)
			$rc = 1;
	}
	else
	{
		if (! `objectType -isType $shapeType $objPath`)
			$rc = 1;
	}
		
	if ($rc)
    {
		string $shapes[];
		if($shapeType == "")
			$shapes = `listRelatives -shapes -noIntermediate -path $objPath`;
		else
			$shapes = `listRelatives -shapes -noIntermediate -path -type $shapeType $objPath`;

		if (size($shapes))
			return $shapes[0];
		else
			return "";
	}
	return $objPath;
}

//-----------------------------------------------------------------------------------
/// Get array of children that are of type <nodeType>.
///
global proc string[] nvGetChildOfType(string $node, string $nodeType)
{
    string $c[] = `ls -l -dag -lf -type $nodeType $node`;
    return $c;
}
//-----------------------------------------------------------------------------------
//! file browser
//!
global proc nvFileBrowser( string $field, string $type, string $cmd)
{
    //get the directory where texture is put
    string $path = fromNativePath(`textField -q -text $field`);

	string $startDir = ".";

    //if file exist, then use it as start directory of file browser
    if(`filetest -f $path`)
    {
        $startDir = dirname( $path );
        workspace -dir $path;
    }
    else
    {
        string $workspace = `workspace -q -fn`;
        if($type == "image")
        {
            setWorkingDirectory $workspace "image" "sourceImages";
			
			// put this path into $startDir...
        }
    }

	// method 1:
	string $singleFilter = "All Files (*.*)";
	string $result[] = `fileDialog2 -dir $startDir -fileFilter $singleFilter -dialogStyle 2 -fm 1`;
	if(size($result) > 0)
	{
		evalEcho($cmd + " \"" + $result[0] + "\" \"\"" );
	}

	// method 2:
	// startDir is determined internally via "workspace" 
    //fileBrowser ($cmd, "Open", $type, 0);

	// method 3:
    // BUG: this fails with "Error: DSO <libSharedUI.so> failed to load properly or perhaps commandList is incorrect."
    //fileBrowserDialog -m 0 -fc $cmd -ft $fileType -an "Import_Image" -om "Import";
}
//-----------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/maya_utils.h

/* ---------------------------------------------------------------------------
 * This software is in the public domain, furnished "as is", without technical
 * support, and with no warranty, express or implied, as to its usefulness for
 * any purpose.

 * Author: Wil Braithwaite.
 *
 */

#ifndef MAYAUTILS_H_INCLUDED
#define MAYAUTILS_H_INCLUDED

#include <maya/MRenderUtil.h>
#include <maya/MFloatVector.h>
#include <maya/MFnDependencyNode.h>
#include <maya/MString.h>
#include <maya/MGlobal.h>
#include <maya/MFnEnumAttribute.h>
#include <set>

namespace Easy
{

//-----------------------------------------------------------------------------------
#ifndef STDERR_DEFINED
#define STDERR_DEFINED
#define STDERRSEP()      std::cerr << "---------------------------" << std::endl
#define STDERR(a)        std::cerr << #a ": "<<(a)<<std::endl
#define STDERR2(a,b)     std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<std::endl
#define STDERR3(a,b,c)   std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<"    "<< #c ": "<<(c)<<std::endl
#define STDERR4(a,b,c,d) std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<"    "<< #c ": "<<(c)<<"    "<< #d ": "<<(d)<<std::endl
#define STDERR5(a,b,c,d,e) std::cerr << #a ": "<<(a)<<"    "<< #b ": "<<(b)<<"    "<< #c ": "<<(c)<<"    "<< #d ": "<<(d)<<"    "<< #e ": "<<(e)<<std::endl
#define STDL() std::cerr << std::string(__FILE__) << ":" << int(__LINE__) << std::endl
#endif

//-----------------------------------------------------------------------------------
inline MStatus getFloat3Plug(MPlug plug, float* value)
{
    MStatus status = MS::kSuccess;
    MObject obj;
    CHECK_MSTATUS_AND_RETURN_IT( plug.getValue( obj ) );
    MFnNumericData data( obj, &status );
    CHECK_MSTATUS_AND_RETURN_IT( status );
    CHECK_MSTATUS_AND_RETURN_IT( data.getData(value[0], value[1], value[2]) );
    return status;
}

//-----------------------------------------------------------------------------------
inline MFloatVector getFloat3Attr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    MObject obj;
    CHECK_MSTATUS( plug.getValue( obj ) );
    MFnNumericData data( obj, &status );
    CHECK_MSTATUS( status );
    MFloatVector value;
    CHECK_MSTATUS( data.getData(value[0], value[1], value[2]) );
    return value;
}

//-----------------------------------------------------------------------------------
inline MFloatVector getFloat3Attr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
    MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);

    MFloatVector value = inputData.asFloatVector();
    /*MFnNumericData data( inputData.data(), &status );
    CHECK_MSTATUS( status );
    CHECK_MSTATUS( data.getData(value[0], value[1], value[2]) );
    */
    return value;
}

//-----------------------------------------------------------------------------------
inline float getFloatAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    float r = plug.asFloat(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    return r;
}

//-----------------------------------------------------------------------------------
inline float getFloatAttr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
	MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);
    return inputData.asFloat();
}

//-----------------------------------------------------------------------------------
inline bool getBoolAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    bool r = plug.asBool(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    return r;
}

//-----------------------------------------------------------------------------------
inline bool getBoolAttr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
	MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);
    return inputData.asBool();
}

//-----------------------------------------------------------------------------------
inline int getIntAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    int r = plug.asInt(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    return r;
}

//-----------------------------------------------------------------------------------
inline MObject getObjectAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    MObject r = plug.asMObject(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    return r;
}

//-----------------------------------------------------------------------------------
inline short getShortAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    short r = plug.asShort(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    return r;
}

//-----------------------------------------------------------------------------------
inline MString getEnumAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    short v = plug.asShort(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    MFnEnumAttribute eAttrFn(plug.attribute(), &status);
    CHECK_MSTATUS(status);
    MString x = eAttrFn.fieldName(v, &status);
    CHECK_MSTATUS(status);
    return x;
}

//-----------------------------------------------------------------------------------
inline int getIntAttr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
	MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);
    return inputData.asInt();
}

//-----------------------------------------------------------------------------------
inline short getShortAttr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
	MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);
    return inputData.asShort();
}

//-----------------------------------------------------------------------------------
inline MString getEnumAttr(MDataBlock& block, const MObject& attr)
{
    short v = getShortAttr(block, attr);
    MStatus status = MS::kSuccess;
    MFnEnumAttribute eAttrFn(attr, &status);
    CHECK_MSTATUS(status);
    MString s = eAttrFn.fieldName(v, &status);
    CHECK_MSTATUS(status);
    return s;
}

//-----------------------------------------------------------------------------------
inline MString getStringAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
    CHECK_MSTATUS(status);
    MString r = plug.asString(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);
    return r;
}

//-----------------------------------------------------------------------------------
inline MString getStringAttr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
	MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);
    return inputData.asString();
}

//-----------------------------------------------------------------------------------
inline MString getFileNamePlug(const MPlug &plug)
{
    MStatus status = MS::kSuccess;
    MString r = plug.asString(MDGContext::fsNormal, &status);
    CHECK_MSTATUS(status);

	MString exactName;
	MRenderUtil::exactFileTextureName (r, false, "", exactName, &status);
	CHECK_MSTATUS(status);
    return exactName;
}

//-----------------------------------------------------------------------------------
inline MString getFileNameAttr(const MFnDependencyNode &n, const MString& s)
{
    MStatus status = MS::kSuccess;
    MPlug plug = n.findPlug(s, &status);
	CHECK_MSTATUS(status);
	return getFileNamePlug(plug);
}

//-----------------------------------------------------------------------------------
inline MString getFileNameAttr(MDataBlock& block, const MObject& attr)
{
    MStatus status = MS::kSuccess;
	MDataHandle inputData = block.inputValue ( attr, &status );
    CHECK_MSTATUS(status);
	MString exactName("");
	MRenderUtil::exactFileTextureName (inputData.asString(), false, "", exactName, &status);
	CHECK_MSTATUS(status);
    return exactName;
}

//-----------------------------------------------------------------------------------
static std::set<std::string> usedMessageList;
static void MessageOnce(const MString& s)
{
	//std::set<std::string>::const_iterator it = usedMessageList.begin();
	if(usedMessageList.find(s.asChar()) == usedMessageList.end())
	{
		usedMessageList.insert(s.asChar());
		MGlobal::displayError(s);
	}
}

//-----------------------------------------------------------------------------------
}

#endif // MAYAUTILS_H_INCLUDED







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesMayaStringResources.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include <maya/MStringResource.h>
#include <maya/MStringResourceId.h>

// MStringResourceIds contain plugin id, unique resource id for
// each string and the default value for the string.

#define kNvParticlesPluginName  "nvParticles"
#define kNvParticlesParticleShapePluginName  kNvParticlesPluginName "Particle"
#define kNvParticlesPrimitiveShapePluginName  kNvParticlesPluginName "Primitive"
#define kNvParticlesParticleCachePluginName  kNvParticlesPluginName "ParticleCache"

// my allocated range from ADSK:
// 0x0011AA00 - 0x11AA7F

#define kNvParticlesParticleShapePluginId  (0x0011AA0+1)
#define kNvParticlesPrimitiveShapePluginId  (0x0011AA0+2)
#define kNvParticlesParticleCachePluginId  (0x0011AA0+3)








nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesParticleCache.cpp


nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesParticleCache.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleContainer.h"


#include "NvParticlesParticleSerializer.h"


#include "NvParticlesManager.h"





#include <maya/MIOStream.h>


#include <math.h>


#include <stdlib.h>





#include "NvParticlesParticleCache.h"


#include "NvParticlesMayaStringResources.h"





#include <maya/MVectorArray.h>


#include <maya/MDoubleArray.h>


#include <maya/MIntArray.h>


#include <maya/MMatrix.h>


#include <maya/MPlugArray.h>





#include <maya/MFnDagNode.h>


#include <maya/MFnNumericAttribute.h>


#include <maya/MFnUnitAttribute.h>


#include <maya/MFnVectorArrayData.h>


#include <maya/MFnDoubleArrayData.h>


#include <maya/MFnArrayAttrsData.h>


#include <maya/MFnMatrixData.h>


#include <maya/MFnTypedAttribute.h>


#include <maya/MFnEnumAttribute.h>


#include <maya/MFnStringData.h>





#include "maya_utils.h"





#include "NvParticlesParticleShape.h"





using namespace Easy;





static MStatus copyParticlesToArrayAttrs(NvParticles::ParticleContainer* particles, MObject& output, float currentTime);





//-----------------------------------------------------------------------------------


MTypeId NvParticlesParticleCache::id(kNvParticlesParticleCachePluginId);





//-----------------------------------------------------------------------------------


MObject NvParticlesParticleCache::attrFileName;


MObject NvParticlesParticleCache::attrKeep;


MObject NvParticlesParticleCache::attrFileType;


MObject NvParticlesParticleCache::attrDebug;





//-----------------------------------------------------------------------------------


NvParticlesParticleCache::NvParticlesParticleCache()


{


}





//-----------------------------------------------------------------------------------


NvParticlesParticleCache::~NvParticlesParticleCache()


{


}





//-----------------------------------------------------------------------------------


void *NvParticlesParticleCache::creator()


{


    return new NvParticlesParticleCache;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleCache::initialize()


{


    MStatus status;


    MStatus status2;


    MFnNumericAttribute nAttrFn;


    MFnTypedAttribute tAttrFn;


    MFnStringData stringData;


    MFnEnumAttribute eAttrFn;





    attrFileName = tAttrFn.create("fileName", "fn", MFnData::kString, stringData.create(&status2), &status);


    CHECK_MSTATUS_AND_RETURN_IT( status2 );


    CHECK_MSTATUS_AND_RETURN_IT( status );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setInternal(false) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrFileName) );





    attrFileType = eAttrFn.create("fileType", "ft", 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( status );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setKeyable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setConnectable(false) );





    std::vector<std::string> types = NvParticles::Manager::getSingleton().serializerFactory.getTypes();


    if (types.size() == 0)


    {


        eAttrFn.addField("No serializers available.", 0);


    }


    else


    {


        for (int i=0; i<types.size(); ++i)


        {


            status = eAttrFn.addField(types[i].c_str(), i);


            CHECK_MSTATUS_AND_RETURN_IT( status );


        }


    }


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrFileType) );





    attrDebug = nAttrFn.create( "debug", "dbg", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDebug));





    attrKeep = nAttrFn.create( "keep", "keep", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrKeep));





    CHECK_MSTATUS_AND_RETURN_IT( attributeAffects( attrFileName, mOutput) );


    CHECK_MSTATUS_AND_RETURN_IT( attributeAffects( attrFileType, mOutput) );


    CHECK_MSTATUS_AND_RETURN_IT( attributeAffects( mCurrentTime, mOutput) );





    return( MS::kSuccess );


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleCache::compute(const MPlug& plug, MDataBlock& block)


{


    MStatus status = MS::kUnknownParameter;





    if(plug == mOutput)


    {





        // Get the logical index of the element this plug refers to,


        // because the node can be emitting particles into more


        // than one particle shape.


        //


        int multiIndex = plug.logicalIndex( &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);





        // Get output data arrays (position, velocity, or parentId)


        // that the particle shape is holding from the previous frame.


        //


        MArrayDataHandle hOutArray = block.outputArrayValue( mOutput, &status);


        CHECK_MSTATUS_AND_RETURN_IT(status);





        // Create a builder to aid in the array construction efficiently.


        //


        MArrayDataBuilder bOutArray = hOutArray.builder( &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);





        // Get the appropriate data array that is being currently evaluated.


        //


        MDataHandle hOut = bOutArray.addElement(multiIndex, &status);


        CHECK_MSTATUS_AND_RETURN_IT(status);





        // Create the data and apply the function set,


        // particle array initialized to length zero,


        // fnOutput.clear()


        //





        MMatrix worldMatrix;


        status = getWorldMatrix( worldMatrix );





        // Get deltaTime, currentTime and startTime.


        // If deltaTime <= 0.0, or currentTime <= startTime,


        // do not emit new pariticles and return.


        //


        MTime cT = currentTimeValue( block );


        MTime sT = startTimeValue( multiIndex, block );


        MTime dT = deltaTimeValue( multiIndex, block );





        // Get rate and delta time...


        double rate = rateValue( block );


        float deltaTime = dT.as( MTime::kSeconds );


        float currentTime = cT.as(MTime::kSeconds);


        int currentFrame = int(cT.as(MTime::uiUnit()));





        // Get speed, direction vector, and inheritFactor attributes...


        double speed = speedValue( block );


        MVector dirV = directionVector( block );


        double inheritFactor = inheritFactorValue( multiIndex, block );





        // get the particles object we are emitting to...


        MPlug outputPlug( thisMObject(), mOutput );


        //int ne = outputPlug.numElements();


        outputPlug = outputPlug.elementByLogicalIndex( multiIndex, &status );


        CHECK_MSTATUS(status);


        //ne = outputPlug.numConnectedElements();


        //outputPlug = outputPlug.connectionByPhysicalIndex(0, &status);


        MPlugArray plugArray;


        outputPlug.connectedTo(plugArray, false, true, &status);


        CHECK_MSTATUS(status);





        assert(plugArray.length());


        outputPlug = plugArray[0];





        MObject ownerObject = outputPlug.node(&status);


        CHECK_MSTATUS(status);





        MObject ownerAttrObj = outputPlug.attribute(&status);


        CHECK_MSTATUS(status);


        MFnAttribute ownerAttr(ownerAttrObj, &status);


        CHECK_MSTATUS(status);





        //std::cout << ownerAttr.name().asChar() << std::endl;


        //std::cout << ownerObject.apiTypeStr() << std::endl;





        MFnDagNode fnOwnerNode(ownerObject, &status);


        CHECK_MSTATUS(status);


        //std::cout << fnOwnerNode.partialPathName().asChar() << std::endl;





        // get any of other attributes...


        bool debug = Easy::getBoolAttr(block, attrDebug);





        bool keep = Easy::getBoolAttr(block, attrKeep);





        MString fileType = Easy::getEnumAttr(block, attrFileType);





        MString fileName = Easy::getStringAttr(block, attrFileName);


        fileName = fileName.expandEnvironmentVariablesAndTilde();


        //std::cout << filename.asChar() << std::endl;





        bool supportedOutput = false;





        MObject dOutput = MObject::kNullObj;





        if (fnOwnerNode.typeId() == NvParticlesParticleShape::id)


        {


            if( !keep )


            {


                // clear the current particles inside the nvParticlesParticle node...


                NvParticlesParticleShape* particleShape = (NvParticlesParticleShape*)fnOwnerNode.userNode();


                assert( particleShape );





                particleShape->particleContainer->reset();


            }





            // create a new object.


            MFnArrayAttrsData fnOutput;


            dOutput = fnOutput.create ( &status );


            CHECK_MSTATUS_AND_RETURN_IT(status);





            supportedOutput = true;


        }


        else if (ownerObject.apiType() == MFn::kNParticle)


        {


            // check if this is driving an NParticle cache...





            if(ownerAttr.name() == "cacheArrayData")


            {


                // get the existing object.


                dOutput = hOut.data();


                if(dOutput == MObject::kNullObj)


                {


                    MFnArrayAttrsData fnOutput;


                    dOutput = fnOutput.create ( &status );


                    CHECK_MSTATUS_AND_RETURN_IT(status);


                }


            }





            supportedOutput = true;


        }


        else if (ownerObject.apiType() == MFn::kParticle)


        {


            // Check if the particle object has reached it's maximum,


            // hence is full. If it is full then just return with zero particles.


            //


            bool beenFull = isFullValue( multiIndex, block );


            if( beenFull )


            {


                return( MS::kSuccess );


            }





            // create a new object.


            MFnArrayAttrsData fnOutput;


            dOutput = fnOutput.create ( &status );


            CHECK_MSTATUS_AND_RETURN_IT(status);





            if( (cT <= sT) || (dT <= 0.0) )


            {


                // We do not emit particles before the start time,


                // and do not emit particles when moving backwards in time.


                hOut.set( dOutput );


                block.setClean( plug );


                return( MS::kSuccess );


            }





            //  Cull all existing particles in the particleShape...


            /*if( !keep )


            {


                // get the newParticles plug for this index...


                MPlug newParticlesPlug = fnOwnerNode.findPlug("newParticles", &status);


                CHECK_MSTATUS(status);


                newParticlesPlug = newParticlesPlug.elementByLogicalIndex(multiIndex, &status);


                CHECK_MSTATUS(status);


                MObject newParticlesObject;


                status = newParticlesPlug.getValue(newParticlesObject);


                CHECK_MSTATUS(status);


                MFnArrayAttrsData fnOwnerArrayAttrs(newParticlesObject);





                MFnArrayAttrsData::Type arrayType;


                if(fnOwnerArrayAttrs.checkArrayExist("lifespanPP", arrayType))


                {


                    assert(arrayType == MFnArrayAttrsData::Type::kDoubleArray);


                    MDoubleArray ownerLifespan = fnOwnerArrayAttrs.doubleArray("lifespanPP", &status);


                    CHECK_MSTATUS(status);


                    for (int i=0; i < ownerLifespan.length(); i++)


                        ownerLifespan[i] = -1000000.0;


                }


            }


            */





            supportedOutput = true;


        }





        if (!supportedOutput)


        {


            MGlobal::displayError(MString("NvParticlesParticleCache: Output type not supported: ")+fnOwnerNode.typeName());





            hOut.set( dOutput );


            block.setClean( plug );


            return( MS::kSuccess );


        }





        if (computeFile(dOutput, fileName, fileType, currentFrame, currentTime, debug) != MS::kSuccess)


        {


        }


        /*


        if (fnOwnerNode.typeId() == NvParticlesParticleShape::id)


        {


            // if we are using an nvParticlesParticle, then we need to run the modifier to get the GPU to update!


            NvParticlesParticleShape* particleShape = (NvParticlesParticleShape*)fnOwnerNode.userNode();


            assert( particleShape );


            particleShape->particleSolver->updateAsync();


        }*/





        // Update the data block with new dOutput and set plug clean...


        hOut.set( dOutput );


        block.setClean( plug );


        return( MS::kSuccess );


    }





    return status;


}





MStatus NvParticlesParticleCache::computeFile(MObject& outputObj, MString fileName, MString fileType, int currentFrame, float currentTime, bool debug)


{


    MStatus status = MS::kSuccess;





    if (fileName.length() == 0 || fileType == "None")


    {


        // nothing to do...


        return MS::kSuccess;


    }





    //-----------------------------------


    std::string filenameFormat(fileName.asChar());





    // now do the printf replacement...


    filenameFormat = Easy::Stringf(filenameFormat.c_str(), currentFrame);





    NvParticles::ParticleContainer* particles = new NvParticles::ParticleContainer();


    assert(particles);





    MString msg;


    msg.format("^1s: Importing ^2s file: ^3s", name(), fileType, MString(filenameFormat.c_str()));


    MGlobal::displayInfo(msg);





    NvParticles::ParticleSerializer serializer;


    serializer.setType("raw");





    if (!serializer.serialize(particles, false, NvParticles::Parameters().set("filename", filenameFormat)))


    {


        MString msg;


        msg.format("^1s: Failed to import ^2s file: ^3s", name(), fileType, MString(filenameFormat.c_str()));


        MGlobal::displayError(msg);


        delete particles;


        return MS::kSuccess;


    }





    if (debug)


        particles->dump();





    status = copyParticlesToArrayAttrs(particles, outputObj, currentTime);





    delete particles;


    return status;


}





//-----------------------------------------------------------------------------------


static MStatus copyParticlesToArrayAttrs(NvParticles::ParticleContainer* particles, MObject& outputObj, float currentTime)


{


    MStatus status;





    MFnArrayAttrsData fnOutput(outputObj);





    NvParticles::ParticleContainer* cit = particles;





    {


        int numParticles = cit->numParticles;





        NvParticles::ParticleBuffer* positionBuffer = cit->getBuffer("position");


        NvParticles::ParticleBuffer* velocityBuffer = cit->getBuffer("velocity");


        NvParticles::ParticleBuffer* colorBuffer = cit->getBuffer("color");


        NvParticles::ParticleBuffer* idBuffer = cit->getBuffer("id");


        NvParticles::ParticleBuffer* birthTimeBuffer = cit->getBuffer("birthTime");





        if(positionBuffer && positionBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            NvParticles::printError(positionBuffer->spec.name + " buffer is not current");


            positionBuffer = 0;


        }





        if(birthTimeBuffer && birthTimeBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            NvParticles::printError(birthTimeBuffer->spec.name + " buffer is not current");


            birthTimeBuffer = 0;


        }





        if(velocityBuffer && velocityBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            NvParticles::printError(velocityBuffer->spec.name + " buffer is not current");


            velocityBuffer = 0;


        }





        if(idBuffer && idBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            NvParticles::printError(idBuffer->spec.name + " buffer is not current");


            idBuffer = 0;


        }





        if(colorBuffer && colorBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            NvParticles::printError(colorBuffer->spec.name + " buffer is not current");


            colorBuffer = 0;


        }





        if(1)


        {


            MDoubleArray countArray = fnOutput.doubleArray("count", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            countArray.setLength(1);


            countArray[0] = numParticles;


        }





        if(1)


        {


            MVectorArray outArray = fnOutput.vectorArray("position", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);





            if(positionBuffer)


            {


                float* ptr = (float*)positionBuffer->hostPointer();


                for(int i=0; i<numParticles; ++i)


                {


                    MFloatVector fv(&ptr[i*4]);


                    MVector vec(fv);


                    outArray[i] = vec;


                }


            }


            /*else


            {


                MVector vec(0,0,0);


                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = vec;


                }


            }*/


        }





        if(1)


        {


            MDoubleArray outArray = fnOutput.doubleArray("birthTime", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);





            if(birthTimeBuffer)


            {


                float* ptr = (float*)birthTimeBuffer->hostPointer();





                for(int i=0; i<numParticles; ++i)


                {


                    float lifeTime = ptr[i];


                    outArray[i] = currentTime - lifeTime;


                }


            }


            else


            {


                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = 0;//currentTime;


                }


            }


        }





        if(1)


        {


            MVectorArray outArray = fnOutput.vectorArray("rgbPP", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);





            if(colorBuffer)


            {


                float* ptr = (float*)colorBuffer->hostPointer();





                for(int i=0; i<numParticles; ++i)


                {


                    MFloatVector fv(&ptr[i*4]);


                    MVector vec(fv);


                    outArray[i] = vec;


                }


            }


            /*else


            {


                MVector vec(0,0,0);


                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = vec;


                }


            }*/


        }





        if(1)


        {


            MDoubleArray outArray = fnOutput.doubleArray("opacityPP", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);





            if(colorBuffer)


            {


                float* ptr = (float*)colorBuffer->hostPointer();





                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = ptr[i*4+3];


                }


            }


            else


            {


                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = 1;


                }


            }


        }





        if(1)


        {


            MIntArray outArray = fnOutput.intArray("id", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);





            if(idBuffer)


            {


                int* ptr = (int*)idBuffer->hostPointer();





                for(int i=0; i<numParticles; ++i)


                {


                    int v = ptr[i];


                    outArray[i] = v;


                }


            }


            else


            {


                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = i;


                }


            }


        }





        if(1)


        {


            MVectorArray outArray = fnOutput.vectorArray("velocity", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);





            if(velocityBuffer)


            {


                float* ptr = (float*)velocityBuffer->hostPointer();


                float scale = 1.0f;


                for(int i=0; i<numParticles; ++i)


                {


                    MFloatVector fv(&ptr[i*4]);


                    MVector vec(fv);


                    outArray[i] = vec*scale;


                }


            }


            /*else


            {


                MVector vec(0,0,0);


                for(int i=0; i<numParticles; ++i)


                {


                    outArray[i] = vec;


                }


            }*/


        }





        if(1)


        {


            MDoubleArray outArray = fnOutput.doubleArray("timeInStep", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(numParticles);


        }


        // only do one container for now!


        //break;


    }





    return status;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleCache::getWorldMatrix( MMatrix &worldMatrix )


{


    MStatus status;





    MObject thisNode = thisMObject();


    MFnDependencyNode fnThisNode( thisNode );





    // get worldMatrix attribute.


    //


    MObject worldMatrixAttr = fnThisNode.attribute( "worldMatrix" );





    // build worldMatrix plug, and specify which element the plug refers to.


    // We use the first element(the first dagPath of this emitter).


    //


    MPlug matrixPlug( thisNode, worldMatrixAttr );


    matrixPlug = matrixPlug.elementByLogicalIndex( 0 );





    // Get the value of the 'worldMatrix' attribute


    //


    MObject matrixObject;


    status = matrixPlug.getValue( matrixObject );


    if( !status )


    {


        status.perror("NvParticlesParticleCache::getWorldPosition: get matrixObject");


        return( status );


    }





    MFnMatrixData worldMatrixData( matrixObject, &status );


    if( !status )


    {


        status.perror("NvParticlesParticleCache::getWorldPosition: get worldMatrixData");


        return( status );


    }





    worldMatrix = worldMatrixData.matrix( &status );


    if( !status )


    {


        status.perror("NvParticlesParticleCache::getWorldPosition: get worldMatrix");


        return( status );


    }





    return( status );


}





#if 0


//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleCache::getWorldMatrix( MDataBlock& block, MMatrix &worldMatrix )


{


    MStatus status;





    MObject thisNode = thisMObject();


    MFnDependencyNode fnThisNode( thisNode );





    // get worldMatrix attribute.


    //


    MObject worldMatrixAttr = fnThisNode.attribute( "worldMatrix" );





    // build worldMatrix plug, and specify which element the plug refers to.


    // We use the first element(the first dagPath of this emitter).


    //


    MPlug matrixPlug( thisNode, worldMatrixAttr );


    matrixPlug = matrixPlug.elementByLogicalIndex( 0 );


    MDataHandle hWMatrix = block.inputValue( matrixPlug, &status );





    CHECK_MSTATUS_AND_RETURN_IT(status);





    if( status == MS::kSuccess )


    {


        worldMatrix = hWMatrix.asMatrix();


    }


    return( status );


}


#endif





//-----------------------------------------------------------------------------------


void NvParticlesParticleCache::draw( M3dView& view, const MDagPath& path, M3dView::DisplayStyle style, M3dView:: DisplayStatus )


{


    // nothing to draw.


}
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/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include <maya/MIOStream.h>
#include <maya/MTime.h>
#include <maya/MVector.h>
#include <maya/MObject.h>
#include <maya/MPlug.h>
#include <maya/MDataBlock.h>
#include <maya/MPxEmitterNode.h>
#include "math_utils.h"

//-----------------------------------------------------------------------------------
class MIntArray;
class MDoubleArray;
class MVectorArray;
class MFnArrayAttrsData;

//-----------------------------------------------------------------------------------
class NvParticlesParticleCache: public MPxEmitterNode
{
public:

	NvParticlesParticleCache();
	virtual ~NvParticlesParticleCache();
	static void *creator();
	static MStatus initialize();
	virtual MStatus compute( const MPlug& plug, MDataBlock& block );
	static MTypeId id;

private:

    MStatus computeFile(MObject& outputObj, MString fileName, MString fileType, int currentFrame, float currentTime, bool debug);

	void emit( const MVectorArray &inPosAry, const MVectorArray &inVelAry,
					const MIntArray &countAry, double dt, double speed,
					double inheritFactor, MVector dirV,
					MVectorArray &outPos, MVectorArray &outVel, MDoubleArray &outTime );

    void emitBox(
        MVectorArray &outPos,
        MVectorArray &outVel,
	    MDoubleArray &outTime,
        MVectorArray &outRgb,
        MDoubleArray &birthTimeArray,
        MDoubleArray &outCount,
	    //MDoubleArray &outOpacity,
        int maxParticles,
        Easy::mat44f prevXform, 
        Easy::mat44f xform, 
        float spacing, 
        float jitter, 
        Easy::vec4f color, 
        float birthTime, 
        float birthTimeJitter
        );

protected:
	// methods to get emitter attribute values...

	/// Get the emitter position in the world space.
	///	The position value is from inherited attribute, mWorldMatrix.
	MStatus	getWorldMatrix( MMatrix &p );
	//MStatus getWorldMatrix( MDataBlock& block, MMatrix &p );
	double rateValue( MDataBlock& block );
	double speedValue( MDataBlock& block );
	MVector directionVector( MDataBlock& block );
	bool isFullValue( int plugIndex, MDataBlock& block );
	double inheritFactorValue( int plugIndex, MDataBlock& block );
	MTime currentTimeValue( MDataBlock& block );
	MTime startTimeValue( int plugIndex, MDataBlock& block );
	MTime deltaTimeValue( int plugIndex, MDataBlock& block );

	virtual void draw ( M3dView  & view, const  MDagPath  & path,  M3dView::DisplayStyle  style, M3dView:: DisplayStatus );

	static MObject attrFileName;
    static MObject attrFileType;
	static MObject attrKeep;
    static MObject attrDebug;
};

//-----------------------------------------------------------------------------------
inline double NvParticlesParticleCache::rateValue( MDataBlock& block )
{
	MStatus status;

	MDataHandle hValue = block.inputValue( mRate, &status );

	double value = 0.0;
	if( status == MS::kSuccess )
		value = hValue.asDouble();

	return( value );
}

//-----------------------------------------------------------------------------------
inline double NvParticlesParticleCache::speedValue( MDataBlock& block )
{
	MStatus status;

	MDataHandle hValue = block.inputValue( mSpeed, &status );

	double value = 0.0;
	if( status == MS::kSuccess )
		value = hValue.asDouble();

	return( value );
}

//-----------------------------------------------------------------------------------
inline MVector NvParticlesParticleCache::directionVector( MDataBlock& block )
{
	MStatus status;
	MVector dirV(0.0, 0.0, 0.0);

	MDataHandle hValue = block.inputValue( mDirection, &status );

	if( status == MS::kSuccess )
	{
		double3 &value = hValue.asDouble3();

		dirV[0] = value[0];
		dirV[1] = value[1];
		dirV[2] = value[2];
	}

	return( dirV );
}

//-----------------------------------------------------------------------------------
inline bool NvParticlesParticleCache::isFullValue( int plugIndex, MDataBlock& block )
{
	MStatus status;
	bool value = true;

	MArrayDataHandle mhValue = block.inputArrayValue( mIsFull, &status );
	if( status == MS::kSuccess )
	{
		status = mhValue.jumpToElement( plugIndex );
		if( status == MS::kSuccess )
		{
			MDataHandle hValue = mhValue.inputValue( &status );
			if( status == MS::kSuccess )
				value = hValue.asBool();
		}
	}

	return( value );
}

//-----------------------------------------------------------------------------------
inline double NvParticlesParticleCache::inheritFactorValue(int plugIndex,MDataBlock& block)
{
	MStatus status;
	double value = 0.0;

	MArrayDataHandle mhValue = block.inputArrayValue( mInheritFactor, &status );
	if( status == MS::kSuccess )
	{
		status = mhValue.jumpToElement( plugIndex );
		if( status == MS::kSuccess )
		{
			MDataHandle hValue = mhValue.inputValue( &status );
			if( status == MS::kSuccess )
				value = hValue.asDouble();
		}
	}

	return( value );
}

//-----------------------------------------------------------------------------------
inline MTime NvParticlesParticleCache::currentTimeValue( MDataBlock& block )
{
	MStatus status;

	MDataHandle hValue = block.inputValue( mCurrentTime, &status );

	MTime value(0.0);
	if( status == MS::kSuccess )
		value = hValue.asTime();

	return( value );
}

//-----------------------------------------------------------------------------------
inline MTime NvParticlesParticleCache::startTimeValue( int plugIndex, MDataBlock& block )
{
	MStatus status;
	MTime value(0.0);

	MArrayDataHandle mhValue = block.inputArrayValue( mStartTime, &status );
	if( status == MS::kSuccess )
	{
		status = mhValue.jumpToElement( plugIndex );
		if( status == MS::kSuccess )
		{
			MDataHandle hValue = mhValue.inputValue( &status );
			if( status == MS::kSuccess )
				value = hValue.asTime();
		}
	}

	return( value );
}

//-----------------------------------------------------------------------------------
inline MTime NvParticlesParticleCache::deltaTimeValue( int plugIndex, MDataBlock& block )
{
	MStatus status;
	MTime value(0.0);

	MArrayDataHandle mhValue = block.inputArrayValue( mDeltaTime, &status );
	if( status == MS::kSuccess )
	{
		status = mhValue.jumpToElement( plugIndex );
		if( status == MS::kSuccess )
		{
			MDataHandle hValue = mhValue.inputValue( &status );
			if( status == MS::kSuccess )
				value = hValue.asTime();
		}
	}

	return( value );
}

//-----------------------------------------------------------------------------------
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/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "gl_utils.h"





#include "NvParticlesParticleShape.h"


#include "NvParticlesPrimitiveShape.h"


#include "NvParticlesMayaStringResources.h"





#include <maya/MStatus.h>


#include <maya/MGlobal.h>


#include <maya/MObject.h>


#include <maya/MTypeId.h>





#include <maya/MAnimControl.h>


#include <maya/MSelectionList.h>





#include <maya/MItDependencyGraph.h>





#include <maya/MDataBlock.h>


#include <maya/MDataHandle.h>


#include <maya/MPlug.h>


#include <maya/MTime.h>


#include <maya/MVector.h>


#include <maya/MDoubleArray.h>


#include <maya/MFloatArray.h>


#include <maya/MIntArray.h>


#include <maya/MVectorArray.h>


#include <maya/MPlugArray.h>


#include <maya/MPointArray.h>


#include <maya/MFloatPointArray.h>


#include <maya/MFloatVector.h>


#include <maya/MDagPath.h>


#include <maya/MMatrix.h>


#include <maya/MFloatMatrix.h>





#include <maya/MFnTypedAttribute.h>


#include <maya/MFnNumericAttribute.h>


#include <maya/MFnCompoundAttribute.h>


#include <maya/MFnMessageAttribute.h>


#include <maya/MFnEnumAttribute.h>


#include <maya/MFnUnitAttribute.h>


#include <maya/MFnMatrixAttribute.h>


#include <maya/MFnGenericAttribute.h>





#include <maya/MFnDoubleArrayData.h>


#include <maya/MFnVectorArrayData.h>


#include <maya/MFnArrayAttrsData.h>


#include <maya/MFnStringData.h>


#include <maya/MFnStringArrayData.h>


#include <maya/MFnMatrixData.h>





#include <maya/MFnCamera.h>


#include <maya/MFnMesh.h>


#include <maya/MFnMeshData.h>





#include <maya/MFnField.h>


#include <maya/MFnGravityField.h>


#include <maya/MFnDragField.h>


#include <maya/MFnRadialField.h>


#include <maya/MFnVortexField.h>


#include <maya/MFnTurbulenceField.h>


#include <maya/MFnUniformField.h>


#include <maya/MFnVolumeAxisField.h>


#include <maya/MFnNewtonField.h>


#include <maya/MFnAirField.h>


#include <maya/MDynamicsUtil.h>





#include <maya/MMutexLock.h>


#include <maya/MItMeshPolygon.h>





#include <cassert>


#include "maya_utils.h"


#include "NvParticlesProfiler.h"


#include "NvParticlesManager.h"


#include "NvParticlesParticleRenderer.h"


#include "NvParticlesParticleModifier.h"


#include "NvParticlesParticleSolverImpl.h"


#include "NvParticlesParticleContainer.h"


#include "NvParticlesParticleSerializer.h"


#include "NvParticlesPrimitives.h"


#include "NvParticlesForces.h"





#include <algorithm>





#define NVPARTICLESFORMAYA_USE_ASYNC_UPDATE





/*


 * Known bugs:


 *


 * I acknowledge I've not been particularly clever with this implementation.


 * It's a demo :-)


 *


 * Due to primitives requiring persistence between frames for slerping transforms,


 * if you rename a primitive in maya, then it will fail to remove it from the


 * solver's primitives list when it is deleted in maya.


 * This can be solved by simply storing a "key" inside the primitive node, and then


 * using that as the solver's primitive name, rather than the dagnode's "partialName".


 * Field connections to solver forces due not suffer from this. They are


 * cleared every iteration as they do not require persistence between updates.


*/





using namespace Easy;


using std::cerr;


using std::cout;





static void drawMesh(TriangleMesh* triMesh);





//-----------------------------------------------------------------------------------


//


//-----------------------------------------------------------------------------------


MCallbackId NvParticlesParticleShape::nodeRemovedCallback;


MCallbackId NvParticlesParticleShape::nodePreConnectionCallback;


MTypeId NvParticlesParticleShape::id(kNvParticlesParticleShapePluginId);





// viewport 2.0


MString NvParticlesParticleShape::drawDbClassification("drawdb/geometry/" kNvParticlesParticleShapePluginName);


MString NvParticlesParticleShape::drawRegistrantId("NvParticlesParticleShapePlugin");





MObject NvParticlesParticleShape::attrDebugLevel;





MObject NvParticlesParticleShape::attrDummy;


MObject NvParticlesParticleShape::attrEmitters;


MObject NvParticlesParticleShape::attrFields;


MObject NvParticlesParticleShape::attrPrimitives;


MObject NvParticlesParticleShape::attrIsFull;


MObject NvParticlesParticleShape::attrStartTime;


MObject NvParticlesParticleShape::attrInheritFactor;


MObject NvParticlesParticleShape::attrTimeStep;


MObject NvParticlesParticleShape::attrSeed;


MObject NvParticlesParticleShape::attrEnable;





MObject NvParticlesParticleShape::attrSerializerType;





MObject NvParticlesParticleShape::attrRendererType;





// rendering attributes... (until we move into same mechanism as solver!)


MObject NvParticlesParticleShape::attrRendererRadius;


MObject NvParticlesParticleShape::attrRendererRadiusFactor;


MObject NvParticlesParticleShape::attrRendererPointSize;


MObject NvParticlesParticleShape::attrRendererColor;


MObject NvParticlesParticleShape::attrRendererUseLighting;


MObject NvParticlesParticleShape::attrRendererStreakWidth;


MObject NvParticlesParticleShape::attrRendererStreakLength;


MObject NvParticlesParticleShape::attrRendererUseColor;


MObject NvParticlesParticleShape::attrRendererDepthSort;





MObject NvParticlesParticleShape::attrDrawGrid;


MObject NvParticlesParticleShape::attrDrawPrimitives;


MObject NvParticlesParticleShape::attrDrawBounds;


MObject NvParticlesParticleShape::attrDrawDebugTextures;


MObject NvParticlesParticleShape::attrDrawProfile;





MObject NvParticlesParticleShape::cudaDeviceAttr;


MObject NvParticlesParticleShape::attrOutArrayAttrs;


MObject NvParticlesParticleShape::attrMaxParticles;


MObject NvParticlesParticleShape::attrNumParticles;


MObject NvParticlesParticleShape::attrLastTime;


MObject NvParticlesParticleShape::attrDeltaTime;


MObject NvParticlesParticleShape::attrCurrentTime;


MObject NvParticlesParticleShape::attrBoundsLow;


MObject NvParticlesParticleShape::attrBoundsHigh;


MObject NvParticlesParticleShape::attrSolverEnable;





MObject NvParticlesParticleShape::attrExportedBuffers;


MObject NvParticlesParticleShape::attrEnableSerializer;


MObject NvParticlesParticleShape::attrSerializerFilename;


MObject NvParticlesParticleShape::attrSerializerOverwrite;





MObject NvParticlesParticleShape::attrGlTexDisplacementSize;


MObject NvParticlesParticleShape::attrInGeometry;


MObject NvParticlesParticleShape::attrInGeometryMat;


MObject NvParticlesParticleShape::attrInCameraInvMat;





// these attribute objects are created from the parameter definitions...


std::vector< std::pair<MObject, Easy::NvParticles::ParameterSpecPtr> > NvParticlesParticleShape::_solverAttributes;





//-----------------------------------------------------------------------------------


#define STRINGIFY(A) #A


#define STRINGIFY2(A) STRINGIFY(A)





//------------------------------------------------------------------------------------------


// ocean height-field shaders





static const char *vertexShader = STRINGIFY(





uniform mat4 modelToWorldMat;





void main()


{


    vec4 pos = vec4(gl_Vertex.xyz, 1.0);


    vec4 worldPos = modelToWorldMat * pos;


    gl_Position = gl_ModelViewProjectionMatrix * pos;


    gl_Normal = gl_NormalMatrix * gl_Normal;


    gl_FrontColor = vec4(gl_Normal.xyz,1);


    gl_TexCoord[0] = vec4(worldPos.xyz, 1);


}


);





static const char *fragmentShader = STRINGIFY(





void main()


{


    vec3 worldPos = gl_TexCoord[0].xyz;


    gl_FragColor = vec4(worldPos.xyz, gl_Color.a);


}


);














//-----------------------------------------------------------------------------------


NvParticlesParticleShape::NvParticlesParticleShape()


    :


    _nvParticles(0),


    particleRenderer(0),


    particleContainer(0),


    particleSolver(0)


{


    _nvParticles = &NvParticles::Manager::getSingleton();





    _timeIsConnected = false;


    _dummyIsConnected = false;


    _isConstructed = false;





    particleContainer = new Easy::NvParticles::ParticleContainer;


    particleSolver = new Easy::NvParticles::ParticleSolver;


    particleSolver->setDebugLevel(1);


    particleSolver->setContainer(particleContainer);





    _fbo = 0;


    _program = 0;


    _pboId = 0;


    _glTexId = 0;


    _glTexDepthId = 0;


    _triMesh = 0;


}


//-----------------------------------------------------------------------------------


NvParticlesParticleShape::~NvParticlesParticleShape()


{


    _destroy();


}





//-----------------------------------------------------------------------------------


bool NvParticlesParticleShape::isTransparent() const


{


    return true;


}





//-----------------------------------------------------------------------------------


bool NvParticlesParticleShape::drawLast() const


{


    /// CAVEAT:


    // This doesn't work when we use high quality mode.


    return true;


}





//-----------------------------------------------------------------------------------


bool NvParticlesParticleShape::isBounded() const


{


    /// CAVEAT:


    // If we return true, then the renderer culls the shape.


    // But we affect the shearXY plug and it modifies the bbox.


    /// TODO:


    // Find a better way to force the redraw.


    return false;


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShape::postConstructor()


{


    MFnDependencyNode nodeFn(thisMObject());


    nodeFn.setName("nvParticlesParticleShape#");


    _isConstructed = true;


}





//-----------------------------------------------------------------------------------


/// Return the bounding-box.


/// The box is calculated inside the compute method for efficiency.


/// If the particles are empty, then we return a null bbox: (0,0,0)(0,0,0)


///


MBoundingBox NvParticlesParticleShape::boundingBox() const


{


    float3 low = {0,0,0};


    float3 high = {0,0,0};





    if (particleContainer)


    {


        particleContainer->getBounds(low, high);


    }





    return MBoundingBox( MPoint(low[0], low[1], low[2]), MPoint(high[0], high[1], high[2]) );


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::initialize()


{


    MStatus status = MS::kSuccess;


    MFnNumericAttribute nAttrFn;


    MFnTypedAttribute tAttrFn;


    MFnCompoundAttribute cAttrFn;


    MFnMessageAttribute mAttrFn;


    MFnEnumAttribute eAttrFn;


    MFnUnitAttribute uAttrFn;


    MFnGenericAttribute gAttrFn;


    MFnMatrixAttribute xAttrFn;





    MFnStringData stringDataFn;


    MFnStringArrayData  stringArrayDataFn;


    MStatus status2;





    // dummy output:


    attrDummy = nAttrFn.create( "dummy", "d", MFnNumericData::kFloat, 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDummy ));





    attrEnable = nAttrFn.create( "enable", "ena", MFnNumericData::kBoolean, true, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrEnable ) );





    attrDebugLevel = nAttrFn.create( "debugLevel", "dbg", MFnNumericData::kInt, 0, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(0) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(2) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDebugLevel ) );





    attrMaxParticles = nAttrFn.create( "maxCount", "mxc", MFnNumericData::kInt, 500000, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(256) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(50000000) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrMaxParticles));





    attrBoundsLow = nAttrFn.create( "bboxLow", "bbl", MFnNumericData::k3Float, 0, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrBoundsLow ));





    attrBoundsHigh = nAttrFn.create( "bboxHigh", "bbh", MFnNumericData::k3Float, 0, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrBoundsHigh ));





    attrEmitters = tAttrFn.create( "emitters", "emts", MFnData::kDynArrayAttrs, &status);


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setReadable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setArray(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrEmitters));





    attrFields = mAttrFn.create( "fields", "flds", &status);


    CHECK_MSTATUS_AND_RETURN_IT( mAttrFn.setReadable(false));


    CHECK_MSTATUS_AND_RETURN_IT( mAttrFn.setArray(true));


    mAttrFn.setHidden(false);


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrFields));





    attrPrimitives = mAttrFn.create( "primitives", "prms", &status);


    CHECK_MSTATUS_AND_RETURN_IT( mAttrFn.setReadable(false));


    CHECK_MSTATUS_AND_RETURN_IT( mAttrFn.setArray(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrPrimitives));





    // drawing diagnostics:





    attrDrawPrimitives = nAttrFn.create( "drawPrimitives", "drp", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDrawPrimitives));





    attrDrawProfile = nAttrFn.create( "drawProfile", "drs", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDrawProfile));





    attrDrawBounds = nAttrFn.create( "drawBounds", "drb", MFnNumericData::kBoolean, true, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDrawBounds));





    attrDrawGrid = nAttrFn.create( "drawGrid", "drg", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDrawGrid));





    attrDrawDebugTextures = nAttrFn.create( "drawDebugTextures", "drdt", MFnNumericData::kFloat, 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(0) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(1) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDrawDebugTextures));





    // solver attributes:





    NvParticles::ParticleSolverSpecPtr spec = NvParticles::Manager::getSingleton().getParticleSolverSpec("wcsph");


    if (spec)


    {


        NvParticles::ParameterSpecs::const_iterator it = spec->parameterDefinitions.begin();


        for (; it != spec->parameterDefinitions.end(); ++it)


        {


            std::string name = "solver_" + it->first;





            NvParticles::ParameterSpecPtr spec = it->second;


            MObject attr = MObject::kNullObj;





            if (spec->getType() == NvParticles::ParameterSpec::FLOAT)


            {


                attr = nAttrFn.create( name.c_str(), name.c_str(), MFnNumericData::kDouble, spec->_defaultValue.asFloat(), &status);


                CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


                CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));





                if (spec->getMeta().contains("ui-min"))


                    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(spec->getMeta().asFloat("ui-min")));


                if (spec->getMeta().contains("ui-max"))


                    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(spec->getMeta().asFloat("ui-max")));


                if (spec->getMeta().contains("ui-softmin"))


                    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMin(spec->getMeta().asFloat("ui-softmin")));


                if (spec->getMeta().contains("ui-softmax"))


                    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMax(spec->getMeta().asFloat("ui-softmax")));


            }


            else if (spec->getType() == NvParticles::ParameterSpec::INT)


            {


                std::string enums = spec->getMeta().asString("enum");


                if (enums.length() > 0)


                {


                    StringArray sa(enums);


                    attr = eAttrFn.create( name.c_str(), name.c_str(), 0, &status );


                    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setKeyable(false) );


                    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setConnectable(false) );


                    for (int i=0; i<sa.size(); ++i)


                    {


                        CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField(sa[i].c_str(), i) );


                    }


                }


                else


                {


                    attr = nAttrFn.create( name.c_str(), name.c_str(), MFnNumericData::kInt, spec->_defaultValue.asInt(), &status);


                    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


                    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));





                    if (spec->getMeta().contains("ui-min"))


                        CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(spec->getMeta().asInt("ui-min")));


                    if (spec->getMeta().contains("ui-max"))


                        CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(spec->getMeta().asInt("ui-max")));


                    if (spec->getMeta().contains("ui-softmin"))


                        CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMin(spec->getMeta().asInt("ui-softmin")));


                    if (spec->getMeta().contains("ui-softmax"))


                        CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMax(spec->getMeta().asInt("ui-softmax")));


                }


            }


            else if (spec->getType() == NvParticles::ParameterSpec::BOOL)


            {


                attr = nAttrFn.create( name.c_str(), name.c_str(), MFnNumericData::kBoolean, spec->_defaultValue.asBool(), &status);


                CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


                CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


            }


            else if (spec->getType() == NvParticles::ParameterSpec::MATRIX)


            {


                attr = xAttrFn.create( name.c_str(), name.c_str(), MFnMatrixAttribute::kFloat, &status );


                mat44f m = it->second->_defaultValue.asMatrix44();


                float m16[4][4];


                memcpy(m16, &m, sizeof(float)*4*4);


                xAttrFn.setDefault(MFloatMatrix(m16));


                CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setWritable(true));


                CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setReadable(true));


            }


            else if (spec->getType() == NvParticles::ParameterSpec::STRING)


            {


                attr = tAttrFn.create(name.c_str(), name.c_str(), MFnData::kString, stringDataFn.create(spec->_defaultValue.asString().c_str(), &status2), &status);


                CHECK_MSTATUS_AND_RETURN_IT( status2 );


                CHECK_MSTATUS_AND_RETURN_IT( status );


                CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setWritable(true));


                CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setReadable(true));


            }





            if (attr != MObject::kNullObj)


            {


                CHECK_MSTATUS_AND_RETURN_IT( addAttribute(attr));





                _solverAttributes.push_back(std::make_pair(attr, spec));


            }


        }


    }





    attrGlTexDisplacementSize = nAttrFn.create( "oceanTextureSize", "oceanTexSize", MFnNumericData::kInt, 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(0));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(1024));





    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrGlTexDisplacementSize));





    attrInGeometry = gAttrFn.create("inOceanGeometry", "inOceanGeom");


    CHECK_MSTATUS_AND_RETURN_IT( gAttrFn.addAccept(MFnData::kMesh) );


    CHECK_MSTATUS_AND_RETURN_IT( gAttrFn.addAccept(MFnData::kDynSweptGeometry) );


    CHECK_MSTATUS_AND_RETURN_IT( gAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( gAttrFn.setWritable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrInGeometry ) );





    attrInGeometryMat = xAttrFn.create("inOceanGeometryMat", "inOceanGeomMat");


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setHidden(false) );


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setReadable(false));


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setWritable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrInGeometryMat ) );





    attrInCameraInvMat = xAttrFn.create("inOceanCameraInvMat", "inOceanCamInvMat");


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setHidden(false) );


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setReadable(false));


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( xAttrFn.setWritable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrInCameraInvMat ) );





    // misc:





    attrNumParticles = nAttrFn.create( "count", "cnt", MFnNumericData::kInt, 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(false));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(false));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrNumParticles));





    // startTime:


    attrStartTime = nAttrFn.create( "startTime", "stt", MFnNumericData::kDouble, 1, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrStartTime));





    // timeStep:


    attrTimeStep = nAttrFn.create( "timeStep", "ts", MFnNumericData::kDouble, 0.04, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(0.001) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(1.0) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrTimeStep));





    // deltaTime: (required for emitter to compute)


    attrDeltaTime = nAttrFn.create( "deltaTime", "odt", MFnNumericData::kDouble, 1.0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(false));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrDeltaTime));





    // inheritFactor: (required for emitter to compute)


    attrInheritFactor = nAttrFn.create( "inheritFactor", "ihn_", MFnNumericData::kDouble, 1.0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrInheritFactor));





    // isFull: (tell emitter not to produce more particles)


    attrIsFull = nAttrFn.create( "isFull", "ifl", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrIsFull));





    // seed:


    attrSeed = nAttrFn.create( "seed", "sd", MFnNumericData::kInt, 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrSeed));





    // cuda device:


    cudaDeviceAttr = nAttrFn.create( "cudaDevice", "cud", MFnNumericData::kInt, 0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( cudaDeviceAttr));





    // time:


    attrCurrentTime = uAttrFn.create( "currentTime", "cti", MFnUnitAttribute::kTime, 0.0 );


    CHECK_MSTATUS_AND_RETURN_IT( uAttrFn.setReadable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( uAttrFn.setWritable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( uAttrFn.setHidden(true) );


    CHECK_MSTATUS_AND_RETURN_IT( uAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( uAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( uAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrCurrentTime ) );





    // output the buffer arrays:


    MFnArrayAttrsData fnArrayAttrsData;


    MObject objArrayAttrsData = fnArrayAttrsData.create ( &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    attrOutArrayAttrs = tAttrFn.create( "outArrays", "oarr", MFnData::kDynArrayAttrs, objArrayAttrsData, &status );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setWritable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setStorable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrOutArrayAttrs) );





    // output lastTime:


    attrLastTime = nAttrFn.create( "lastTime", "oldt", MFnNumericData::kDouble, 0.0, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setHidden(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrLastTime) );





    //------------------------------------------------------------------------


    // solver attributes:





    attrSolverEnable = nAttrFn.create( "enableSolver", "e_so", MFnNumericData::kBoolean, true, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrSolverEnable ) );





    //------------------------------------------------------------------------


    // exporter attributes:





    attrExportedBuffers = tAttrFn.create("exportedBuffers", "expb", MFnData::kString, stringDataFn.create("", &status2), &status);


    CHECK_MSTATUS_AND_RETURN_IT( status2 );


    CHECK_MSTATUS_AND_RETURN_IT( status );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setInternal(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrExportedBuffers) );





    attrEnableSerializer = nAttrFn.create( "enableSerializer", "e_se", MFnNumericData::kBoolean, false, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrEnableSerializer ) );





    attrSerializerFilename = tAttrFn.create("serializer_filename", "s_fn", MFnData::kString, stringDataFn.create("", &status2), &status);


    CHECK_MSTATUS_AND_RETURN_IT( status2 );


    CHECK_MSTATUS_AND_RETURN_IT( status );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setInternal(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrSerializerFilename) );





    attrSerializerOverwrite = nAttrFn.create( "serializer_overwrite", "s_ov", MFnNumericData::kBoolean, false, &status);


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setWritable(true));


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setReadable(true));


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrSerializerOverwrite));





    //------------------------------------------------------------------------


    // renderer attributes:





    attrRendererType = tAttrFn.create( "renderer", "ren",  MFnData::kString, stringDataFn.create("points"), &status );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setKeyable(false) );


    CHECK_MSTATUS_AND_RETURN_IT( tAttrFn.setConnectable(false) );





    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererType ) );





    attrRendererRadius = nAttrFn.create( "renderer_radius", "rrad", MFnNumericData::kFloat, 0, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(0.0) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMax(10.0) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererRadius ) );





    attrRendererRadiusFactor = nAttrFn.create( "renderer_radiusFactor", "rraf", MFnNumericData::kFloat, 1, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMin(0.001) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMax(5.0) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererRadiusFactor ) );





    attrRendererPointSize = nAttrFn.create( "renderer_pointSize", "rps", MFnNumericData::kInt, 2, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMin(1) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setMax(75) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererPointSize ) );





    attrRendererColor = nAttrFn.createColor( "renderer_color", "rcol" );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererColor ) );





    attrRendererUseLighting = nAttrFn.create( "renderer_useLighting", "rul", MFnNumericData::kBoolean, true, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererUseLighting ) );





    attrRendererUseColor = nAttrFn.create( "renderer_useColor", "ruc", MFnNumericData::kBoolean, false, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererUseColor ) );





    attrRendererStreakLength = nAttrFn.create( "renderer_streakLength", "rstl", MFnNumericData::kFloat, 0, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMin(0) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMax(5) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererStreakLength ) );





    attrRendererStreakWidth = nAttrFn.create( "renderer_streakWidth", "rstw", MFnNumericData::kFloat, 2, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMin(1) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setSoftMax(5) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrRendererStreakWidth ) );





    return status;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::setDependentsDirty(MPlug const & inPlug, MPlugArray& affectedPlugs)


{


    if ( inPlug.attribute() == attrCurrentTime || inPlug.attribute() == attrMaxParticles )


    {


        MObject thisNode = thisMObject();





        MPlug plug(thisNode, attrDummy);


        affectedPlugs.append(plug);





        // can we move these to be dependent on dummy?


        //


        plug.setAttribute(attrOutArrayAttrs);


        affectedPlugs.append(plug);





        return MS::kSuccess;


    }


    else if ( inPlug.attribute() == attrDummy )


    {


        MObject thisNode = thisMObject();





        MPlug plug(thisNode, attrOutArrayAttrs);


        affectedPlugs.append(plug);


    }





    return MS::kSuccess;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::_updateParticlesFromAttributes(MDataBlock& block)


{


    MStatus status = MS::kUnknownParameter;


    MDataHandle inputData;





    NvParticles::Parameters attributes;





    inputData = block.inputValue ( attrLastTime, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    float lastTime = inputData.asDouble();





    inputData = block.inputValue ( attrCurrentTime, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    float currentTime = inputData.asTime().as(MTime::uiUnit());


    attributes["time"].setFloat(currentTime);





    inputData = block.inputValue ( attrTimeStep, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    float timeStep = inputData.asDouble();


    attributes["frameRate"].setFloat(1.0f/timeStep);





    inputData = block.inputValue ( attrStartTime, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    float startTime = inputData.asDouble();





    inputData = block.inputValue ( attrMaxParticles, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    int maxParticles = inputData.asInt();





    inputData = block.inputValue ( attrSeed, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    attributes["seed"].setInt(inputData.asInt());





    inputData = block.inputValue ( attrInheritFactor, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    attributes["inheritFactor"].setFloat(inputData.asDouble());





    // solver attributes:





    for (int i=0; i<_solverAttributes.size(); ++i)


    {


        MObject attr = _solverAttributes[i].first;


        NvParticles::ParameterSpecPtr spec = _solverAttributes[i].second;





        inputData = block.inputValue ( attr, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);





        if (spec->getType() == NvParticles::ParameterSpec::FLOAT)


        {


            attributes[spec->getName()].setFloat(inputData.asDouble());


        }


        else if (spec->getType() == NvParticles::ParameterSpec::INT)


        {


            attributes[spec->getName()].setInt(inputData.asInt());


        }


        else if (spec->getType() == NvParticles::ParameterSpec::STRING)


        {


            attributes[spec->getName()].setString(inputData.asString().asChar());


        }


        else if (spec->getType() == NvParticles::ParameterSpec::BOOL)


        {


            attributes[spec->getName()].setBool(inputData.asBool());


        }


        else if (spec->getType() == NvParticles::ParameterSpec::MATRIX)


        {


            MFloatMatrix fm = inputData.asFloatMatrix();


            attributes[spec->getName()].setMatrix44(mat44f::fromArray((float*)&fm));


        }


    }





    // use the internal values.


    inputData = block.inputValue ( attrGlTexDisplacementSize, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    attributes["glTexDisplacementSize"].setInt(inputData.asInt());


    attributes["glTexDisplacement"].setInt(_pboId);





    inputData = block.inputValue ( attrDebugLevel, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    int debugLevel = inputData.asInt();


    particleSolver->setDebugLevel(debugLevel);





    inputData = block.inputValue ( cudaDeviceAttr, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    int cudaDevice = inputData.asInt();





    /// CAVEAT:


    // if we are going to change then we must destroy the particles


    // BEFORE we create new CUDA contexts.


    // Alternatively, we could remove the Sync and Destroy from Setup.


    if (cudaDevice != particleSolver->_cudaDevice || particleContainer->maxParticles != maxParticles)


    {


        // wipe the solver (and all the GPU resources) before we change the configuration...


        particleSolver->destroy();


        


        particleContainer->setMaxParticles(maxParticles);


        particleContainer->addBuffer(NvParticles::ParticleBufferSpec("position", NvParticles::ParticleBufferSpec::FLOAT4));


        particleContainer->addBuffer(NvParticles::ParticleBufferSpec("velocity", NvParticles::ParticleBufferSpec::FLOAT4));


        particleContainer->addBuffer(NvParticles::ParticleBufferSpec("color", NvParticles::ParticleBufferSpec::FLOAT4));


        particleContainer->addBuffer(NvParticles::ParticleBufferSpec("id", NvParticles::ParticleBufferSpec::UINT));


        particleContainer->addBuffer(NvParticles::ParticleBufferSpec("birthTime", NvParticles::ParticleBufferSpec::FLOAT));





        // setup the cuda context we are using.


#ifdef _WIN32


        particleSolver->setCudaDeviceConfig(cudaDevice, M3dView::active3dView().deviceContext(), M3dView::active3dView().display());


#else


        particleSolver->setCudaDeviceConfig(cudaDevice, M3dView::active3dView().display(), M3dView::active3dView().glxContext());


#endif


    }





    particleSolver->setSolverType("wcsph");


    particleSolver->setParameters(attributes);


    particleSolver->updateContext();





    inputData = block.inputValue ( attrEnableSerializer, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    bool enableSerializer = inputData.asBool();





    if (enableSerializer)


    {


        // update the csv list of buffers to export...


        inputData = block.inputValue ( attrExportedBuffers, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        particleContainer->setExportedBuffers(inputData.asString().asChar());


    }


    else


    {


        particleContainer->setExportedBuffers("");


    }





    return MS::kSuccess;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::_computeSerialize(MDataBlock& block)


{


    MStatus status = MS::kUnknownParameter;


    MDataHandle inputData;


    /// CAVEAT:


    // this is sub-optimal. Ideally we should do this inside the UpdateAsync or in another sychronized thread.


    // check if are exporting...





    if (! Easy::getBoolAttr(block, attrEnableSerializer))


        return MS::kSuccess;





    NvParticles::Parameters serializeParams;





    bool serializer_overwrite = Easy::getBoolAttr(block, attrSerializerOverwrite);





    MString serializer_filename = Easy::getStringAttr(block, attrSerializerFilename);





    serializeParams = NvParticles::Parameters().


        set("frame", int(particleSolver->_currentTime)).


        set("filename", std::string(serializer_filename.asChar()));








    serializeParams.set("overwrite", serializer_overwrite);





    NvParticles::ParticleSerializer serializer;


    serializer.setType("raw");





    std::string resultFilename;


    if (!serializer.serialize(particleContainer, true, serializeParams, false, &resultFilename))


    {


        MGlobal::displayError("nvParticles - Can't export file: "+MString(resultFilename.c_str()));


    }


    else


    {


        MGlobal::displayInfo("nvParticles - Exported file: "+MString(resultFilename.c_str()));


    }





    return MS::kSuccess;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::compute( const MPlug& plug, MDataBlock& block )


{


    MStatus status = MS::kUnknownParameter;


    MDataHandle inputData;





    if (!_nvParticles)


        return MS::kFailure;





    if (!particleContainer)


        return MS::kFailure;





    if( plug == attrDummy )


    {


        gl::initialize();





        // the time has been updated, so do an update...





        inputData = block.inputValue ( attrEnable, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        bool enabled = inputData.asBool();


        if (!enabled)


        {


            CHECK_MSTATUS_AND_RETURN_IT( block.setClean( plug ) );


            return MS::kSuccess;


        }





        inputData = block.inputValue ( attrLastTime, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        float lastFrame = inputData.asDouble();





        inputData = block.inputValue ( attrCurrentTime, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        float currentFrame = inputData.asTime().as(MTime::uiUnit());


        float currentTime = inputData.asTime().as(MTime::kSeconds);





        inputData = block.inputValue ( attrStartTime, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        float startFrame = inputData.asDouble();





        particleSolver->sync();





        _updateOcean(block);





        _updateParticlesFromAttributes(block);








        if (currentFrame == startFrame)


        {


            usedMessageList.clear();


            NvParticles::Profiler::getSingleton().Reset();





            if (particleSolver->_context)


            {


                // clear these for good measure.


                particleSolver->_context->particleForces->clear();


                particleSolver->_context->primitives->clear();


            }


            particleSolver->setTime(currentFrame);





            particleContainer->reset();





            status = _readEmitters(plug, block);


            status = _readFields();


            status = _readPrimitives();





            // force the update on this start frame.


            particleSolver->updateAsync(false, true);


            // we need another one because the render buffers are double buffered.


            particleSolver->updateAsync(false, true);


            particleSolver->sync();


        }


        else //if (currentFrame >= lastFrame)


        {


            /// CAVEAT: do we need to force only evaluating when going forwards in time?





            float frameDiff = currentFrame - lastFrame;





            particleSolver->setTime(currentFrame);





            status = _readEmitters( plug, block );


            status = _readFields();


            status = _readPrimitives();





            if (Easy::getBoolAttr(block, attrSolverEnable))


            {


                particleSolver->updateAsync();





#if !defined(NVPARTICLESFORMAYA_USE_ASYNC_UPDATE)


                particleSolver->sync();


#endif


            }


        }





        _computeSerialize(block);





        lastFrame = currentFrame;


        MDataHandle hLastTime = block.outputValue( attrLastTime, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        hLastTime.setDouble(lastFrame);


        hLastTime.setClean();





        // update the particle count


        MDataHandle hNumParticles = block.outputValue( attrNumParticles, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        hNumParticles.setInt(particleContainer->getParticleCount());


        hNumParticles.setClean();








        MDataHandle hDummy = block.outputValue( attrDummy, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        hDummy.setFloat(lastFrame);


        hDummy.setClean();


        //CHECK_MSTATUS_AND_RETURN_IT( block.setClean( plug ) );





        NvParticles::Profiler::getSingleton().IncrementFrame();





        return MS::kSuccess;


    }


    else if(plug == attrOutArrayAttrs)


    {


        // ensure an update at this frame.


        inputData = block.inputValue ( attrDummy, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        float t = inputData.asFloat();





        _computeOutputArrayAttrs(plug, block);





        CHECK_MSTATUS_AND_RETURN_IT( block.setClean( plug ) );


        return MS::kSuccess;


    }








    return status;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::_updateOcean(MDataBlock& block)


{


    MDataHandle inData, outData;


    MStatus status;





    if (_program == 0)


    {


        _program = new GLSLProgram(vertexShader, fragmentShader);


    }





    MDataHandle geomData = block.inputValue ( attrInGeometry, &status );


    MObject geomObj = geomData.data();


    _updateMeshData(geomObj);





    if (_triMesh == 0)


    {


        return MS::kSuccess;


    }





    float m16f[4][4];


    inData = block.inputValue ( attrInGeometryMat, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    inData.asMatrix().get(m16f);


    mat44f geomXform = mat44f::fromArray((float*)m16f);





    mat44f cameraXform = mat44f::identity();


    mat44f cameraProjMat = mat44f::identity();





    inData = block.inputValue ( attrInCameraInvMat, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    inData.asMatrix().get(m16f);


    cameraXform = mat44f::fromArray((float*)m16f);





    // create a frustum...





    float left = -1;


    float right = 1;


    float top = 1;


    float bottom = -1;


    float _near = -1;


    float _far = 1;





    float tx = -(right+left)/(right-left);


    float ty = -(top+bottom)/(top-bottom);


    float tz = -(_far+_near)/(_far-_near);





    cameraProjMat.m[0] = make_vec4f(2/(right-left),0,0,0);


    cameraProjMat.m[1] = make_vec4f(0,2/(top-bottom),0,0);


    cameraProjMat.m[2] = make_vec4f(0,0,-2/(_far-_near),0);


    cameraProjMat.m[3] = make_vec4f(tx,ty,tz,1);





    inData = block.inputValue ( attrGlTexDisplacementSize, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    int size = inData.asInt();





    float extents[3];


    extents[0] = std::max(64, size);


    extents[1] = std::max(64, size);


    extents[2] = 1;





    if (_pboId == 0 || extents[0] != _extents[0] || extents[1] != _extents[1] || extents[2] != _extents[2])


    {


        _extents[0] = extents[0];


        _extents[1] = extents[1];


        _extents[2] = extents[2];





        if (_pboId != 0)


        {


            glDeleteBuffers(1, &_pboId);


            _pboId = 0;


            glDeleteTextures(1, &_glTexId);


            _glTexId = 0;


            glDeleteTextures(1, &_glTexDepthId);


            _glTexDepthId = 0;


        }





        if (size > 0)


        {


            glGenBuffers( 1, &_pboId );


            glBindBuffer( GL_PIXEL_PACK_BUFFER, _pboId );


            glBufferData( GL_PIXEL_PACK_BUFFER, extents[0] * extents[1] * extents[2] * sizeof(float) * 4, NULL, GL_STREAM_READ );


            glBindBuffer( GL_PIXEL_PACK_BUFFER, 0 );





            _glTexId = Easy::gl::createTexture2D(GL_TEXTURE_2D, extents[0], extents[1], GL_RGBA32F, GL_RGBA);


            _glTexDepthId = Easy::gl::createTexture2D(GL_TEXTURE_2D, extents[0], extents[1], GL_DEPTH_COMPONENT24, GL_DEPTH_COMPONENT);





            glBindTexture(GL_TEXTURE_2D, 0);





            if (_fbo == 0)


                _fbo = new FrameBufferObject();





            _fbo->AttachTexture(GL_TEXTURE_2D, _glTexId, GL_COLOR_ATTACHMENT0_EXT);


            _fbo->AttachTexture(GL_TEXTURE_2D, _glTexDepthId, GL_DEPTH_ATTACHMENT_EXT);


            _fbo->IsValid();





            glCheckErrors();


        }


    }





    if (_pboId && _triMesh)


    {


        glPushAttrib(GL_VIEWPORT_BIT);


        _fbo->Bind();





        glClearColor(1.0, 0.0, 0.0, 0.0);


        glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);


        glViewport(0, 0, extents[0], extents[1]);





        glMatrixMode(GL_MODELVIEW);


        glPushMatrix();


        glLoadMatrixf((GLfloat*)&cameraXform);


        glMultMatrixf((GLfloat*)&geomXform);





        glMatrixMode(GL_PROJECTION);


        glPushMatrix();


        glLoadMatrixf((GLfloat*)&cameraProjMat);





        _program->enable();


        _program->setUniformMatrix4fv("modelToWorldMat", (GLfloat*)&geomXform, false);





        drawMesh(_triMesh);





        _program->disable();





        glMatrixMode(GL_PROJECTION);


        glPopMatrix();





        glMatrixMode(GL_MODELVIEW);


        glPopMatrix();





        glCheckErrors();





        // blit into pbo...


        //glReadBuffer(GL_FRONT);





        glBindBuffer(GL_PIXEL_PACK_BUFFER, _pboId);


        glReadPixels(0, 0, extents[0], extents[1], GL_RGBA, GL_FLOAT, 0);


        glBindBuffer(GL_PIXEL_PACK_BUFFER, 0);





        _fbo->Disable();





        glPopAttrib();





        glFlush();





        glCheckErrors();


    }





    return MS::kSuccess;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::_computeBounds(MDataBlock& block)


{


    MStatus status;





    MDataHandle hLow = block.outputValue( attrBoundsLow, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);


    MDataHandle hHigh = block.outputValue( attrBoundsHigh, &status );


    CHECK_MSTATUS_AND_RETURN_IT(status);





    float3 &low = hLow.asFloat3();


    float3 &high = hHigh.asFloat3();





    particleContainer->getBounds((float*)low, (float*)high);





    hLow.setClean();


    hHigh.setClean();





    return status;


}





//-----------------------------------------------------------------------------------


/// Ensure we are connected to the time attribute.


///


MStatus NvParticlesParticleShape::_ensureTimeConnection()


{


    MStatus status;


    MPlug timePlug( thisMObject(), attrCurrentTime );





    MSelectionList sList;


    MGlobal::getSelectionListByName("time1", sList);


    unsigned int nMatches = sList.length();


    if ( nMatches > 0 )


    {


        MObject timeDepObj;


        sList.getDependNode(0, timeDepObj);


        MFnDependencyNode timeDep( timeDepObj );


        MPlug outTimePlug = timeDep.findPlug("outTime",&status);


        CHECK_MSTATUS(status);


        if ( !timePlug.isConnected() )


        {


            Easy::NvParticles::printInfo("Connecting time attribute.");


            MDGModifier mod;


            mod.connect( outTimePlug, timePlug );


            mod.doIt();


            _timeIsConnected = true;


        }


        else


        {


            _timeIsConnected = true;


        }


    }





    return status;


}





//-----------------------------------------------------------------------------------


/// Ensure we are connected to something that updates the render.


///


MStatus NvParticlesParticleShape::_connectDummyToShear()


{


    MStatus status;





    MFnDagNode dagFn(thisMObject(), &status);


    CHECK_MSTATUS(status);


    MObject parent = dagFn.parent(0, &status);


    if(parent.isNull())


        return MS::kFailure;





    dagFn.setObject(parent);


    MPlug triggerPlug = dagFn.findPlug("shearXY",&status);


    //MPlug triggerPlug = dagFn.findPlug("selectHandleX",&status);





    CHECK_MSTATUS(status);


    MPlug dummyPlug = MPlug(thisMObject(), attrDummy);


    if(!dummyPlug.isConnected())


    {


        MDGModifier mod;


        mod.connect( dummyPlug, triggerPlug );


        mod.doIt();





        Easy::NvParticles::printInfo("Connecting output to shear attribute.");


        _dummyIsConnected = true;


    }


    return status;


}





//-----------------------------------------------------------------------------------


static MStatus getWorldMatrix( const MObject& thisNode, MMatrix &worldMatrix )


{


    MStatus status;





    MFnDependencyNode fnThisNode( thisNode );





    // get worldMatrix attribute.


    //


    MObject worldMatrixAttr = fnThisNode.attribute( "worldMatrix" );





    // build worldMatrix plug, and specify which element the plug refers to.


    // We use the first element(the first dagPath of this emitter).


    //


    MPlug matrixPlug( thisNode, worldMatrixAttr );


    matrixPlug = matrixPlug.elementByLogicalIndex( 0 );





    // Get the value of the 'worldMatrix' attribute


    //


    MObject matrixObject;


    status = matrixPlug.getValue( matrixObject );


    if( !status )


    {


        status.perror("getWorldPosition: get matrixObject");


        return( status );


    }





    MFnMatrixData worldMatrixData( matrixObject, &status );


    if( !status )


    {


        status.perror("NvParticlesParticleEmitter::getWorldPosition: get worldMatrixData");


        return( status );


    }





    worldMatrix = worldMatrixData.matrix( &status );


    if( !status )


    {


        status.perror("NvParticlesParticleEmitter::getWorldPosition: get worldMatrix");


        return( status );


    }





    return( status );


}





//-----------------------------------------------------------------------------------


/// Read any connected primitives and pass their information to the particleSolver.


/// n.b.


/// This is not as efficient as it could be as it is evaluated every update.


/// For example, we could run this method only if a primitive changes.


///


MStatus NvParticlesParticleShape::_readPrimitives()


{


    MStatus status = MS::kSuccess;





    // get the connected primitives...


    MObject thisObject(thisMObject());


    MPlug plugs(thisObject, attrPrimitives);


    unsigned int count = plugs.numElements();





    for (unsigned int i=0; i<count; ++i)


    {


        MPlugArray connections;


        if (!plugs[i].connectedTo(connections, true, false, &status))


            continue;


        CHECK_MSTATUS(status);


        if (connections.length() != 1)


            continue;





        MObject object = connections[0].node();





        MFnDagNode fnDagNode(object, &status);


        CHECK_MSTATUS(status);





        // ensure we are a valid node type.


        if(fnDagNode.typeId() != NvParticlesPrimitiveShape::id)


            continue;





        // get the matrix.


        MDagPath dagPath;


        CHECK_MSTATUS(fnDagNode.getPath(dagPath));


        MMatrix mxform = dagPath.inclusiveMatrix();


        float m16f[4][4];


        mxform.get(m16f);


        mat44f xform = mat44f::fromArray((float*)m16f);





        bool enabled = getBoolAttr(fnDagNode, "enable");





        std::string primitiveName(dagPath.partialPathName().asChar());





        if (enabled)


        {


            MFloatVector extent = getFloat3Attr(fnDagNode, "extents");


            bool interior = getBoolAttr(fnDagNode, "interior");


            int primitive = getShortAttr(fnDagNode, "primitive");


            int type = getShortAttr(fnDagNode, "type");





            int flags = 0;


            if(interior)


                flags |= 0x01;





            NvParticles::Primitive prim;


            prim.type = 0;


            prim.extents = vec3f::fromArray((float*)&extent);


            prim.xform = xform;


            prim.flags = flags;


            prim.prevXform = xform;





            if (type == NvParticlesPrimitiveShape_TYPE_COLLISION)


            {


                if (primitive == NvParticlesPrimitiveShape_PRIMITIVE_SPHERE)


                {


                    prim.type = Easy::NvParticles::Primitive::PRIMITIVE_SPHERE;


                    particleSolver->addPrimitive(primitiveName, prim);


                }


                else if (primitive == NvParticlesPrimitiveShape_PRIMITIVE_BOX)


                {


                    prim.type = Easy::NvParticles::Primitive::PRIMITIVE_BOX;


                    particleSolver->addPrimitive(primitiveName, prim);


                }


                else if (primitive == NvParticlesPrimitiveShape_PRIMITIVE_PLANE)


                {


                    prim.type = Easy::NvParticles::Primitive::PRIMITIVE_PLANE;


                    particleSolver->addPrimitive(primitiveName, prim);


                }


                else if (primitive == NvParticlesPrimitiveShape_PRIMITIVE_CAPSULE)


                {


                    prim.type = Easy::NvParticles::Primitive::PRIMITIVE_CAPSULE;


                    particleSolver->addPrimitive(primitiveName, prim);


                }


            }


            else


            {


                if(particleSolver->_primitives)


                    particleSolver->_primitives->remove(primitiveName);





                if(type == NvParticlesPrimitiveShape_TYPE_EMISSION)


                {


                    if (primitive == Easy::NvParticles::Primitive::PRIMITIVE_BOX)


                    {


                        particleContainer->emitBox(xform, particleSolver->getParticleSpacing(), 0, make_vec4f(1), particleSolver->_currentTime);


                    }


                }


            }


        }


        else


        {


            // if disabled, then remove...


            if(particleSolver->_primitives)


                particleSolver->_primitives->remove(primitiveName);


        }


    }





    return status;


}





//------------------------------------------------------------------------------------------


/// Read any connected fields and pass their information to the particles.


/// n.b.


/// This is not as efficient as it could be as it is evaluated every update.


/// For example, we could run this method only if a value in the Field changes.


///


MStatus NvParticlesParticleShape::_readFields()


{


    MStatus status = MS::kSuccess;





    // unlike primitives, we do not need any pre-existing data in the forces.


    // so we may as well clear them.


    particleSolver->_forces->clear();





    // get the connected fields...


    MObject thisObject(thisMObject());


    MPlug plugs(thisObject, attrFields);


    unsigned int count = plugs.numElements();





    for(unsigned int i=0; i<count; ++i)


    {


        unsigned int logicalIndex = plugs[i].logicalIndex();





        MPlugArray connections;


        if (!plugs[i].connectedTo(connections, true, false, &status))


            continue;


        CHECK_MSTATUS(status);


        if (connections.length() != 1)


            continue;





        MObject object = connections[0].node();





        MFnField fnField(object, &status);


        CHECK_MSTATUS(status);





        MDagPath dagPath;


        CHECK_MSTATUS(fnField.getPath(dagPath));





        MString type = fnField.typeName();


        MString name = dagPath.partialPathName();





        // collect base attributes...


        float magnitude = (float)fnField.magnitude();


        float attenuation = (float)fnField.attenuation();


        bool useMaxDistance = fnField.useMaxDistance();


        float maxDistance = (useMaxDistance)?(float)fnField.maxDistance():-1;





        /// TODO:


        /// should probably get ALL instances of this dagnode.


        MMatrix mat = dagPath.inclusiveMatrix();


        float m16[4][4];


        mat.get(m16);





        // get the origin from the matrix.


        MFloatVector origin(m16[3][0],m16[3][1],m16[3][2]);





        if(type == "gravityField")


        {


            MFnGravityField fnF(object);


            MFloatVector direction = fnF.direction();





            NvParticles::ForceData force;


            force.axis = vec3f::fromArray((float*)&direction[0]);


            force.origin = vec3f::fromArray((float*)&origin[0]);


            force.type = NvParticles::ForceData::FORCE_UNIFORM;


            force.magnitude = magnitude;


            force.maxDistance = maxDistance;


            force.attenuation = attenuation;


            particleSolver->addForce(name.asChar(), force);


        }


        else if(type == "uniformField")


        {


            MFnUniformField fnF(object);


            MFloatVector direction = fnF.direction();





            NvParticles::ForceData force;


            force.axis = vec3f::fromArray((float*)&direction[0]);


            force.origin = vec3f::fromArray((float*)&origin[0]);


            force.type = NvParticles::ForceData::FORCE_UNIFORM;


            force.magnitude = magnitude;


            force.maxDistance = maxDistance;


            force.attenuation = attenuation;


            particleSolver->addForce(name.asChar(), force);


        }


        else if(type == "radialField")


        {


            MFnRadialField fnF(object);


            double type = fnF.radialType();


            if(type != 1)


            {


                MessageOnce("nvParticles - \"radialType\" attribute must be 1: " + name + " = " + type);


                continue;


            }





            NvParticles::ForceData force;


            force.origin = vec3f::fromArray((float*)&origin[0]);


            force.type = NvParticles::ForceData::FORCE_RADIAL;


            force.magnitude = magnitude;


            force.maxDistance = maxDistance;


            force.attenuation = attenuation;


            particleSolver->addForce(name.asChar(), force);


        }


        else if(type == "vortexField")


        {


            MFnVortexField fnF(object);


            MFloatVector axis = fnF.axis();





            NvParticles::ForceData force;


            force.axis = vec3f::fromArray((float*)&axis[0]);


            force.origin = vec3f::fromArray((float*)&origin[0]);


            force.type = NvParticles::ForceData::FORCE_VORTEX;


            force.magnitude = magnitude;


            force.maxDistance = maxDistance;


            force.attenuation = attenuation;


            particleSolver->addForce(name.asChar(), force);


        }


        else if(type == "dragField")


        {


            MFnDragField fnF(object);


            MFloatVector axis(0,0,0);


            if(fnF.useDirection())


                axis = fnF.direction();





            NvParticles::ForceData force;


            force.axis = vec3f::fromArray((float*)&axis[0]);


            force.origin = vec3f::fromArray((float*)&origin[0]);


            force.type = NvParticles::ForceData::FORCE_DRAG;


            force.magnitude = magnitude;


            force.maxDistance = maxDistance;


            force.attenuation = attenuation;


            particleSolver->addForce(name.asChar(), force);


        }


        else if(type == "airField")


        {


            MFnAirField fnF(object);


            MFloatVector axis = fnF.direction() * magnitude;





            // use the magnitude to store the speed.


            magnitude = fnF.speed();





            double inheritVelocity = fnF.inheritVelocity();





            if (inheritVelocity > 0)


            {


                // get the velocity direction of the transform.


                /// CAVEAT:


                // This does not include angular velocity.


            }





            if (fnF.inheritRotation())


            {


                /// TODO:


                // Do we want to remove the scaling factor?





                // rotate axis by the rotation-matrix.


                MFloatMatrix m(m16);


                axis = axis * m;


            }





            if (fnF.enableSpread())


            {


                MessageOnce("nvParticles - \"spread\" attribute is not supported from: " + name + " = " + type);


            }





            NvParticles::ForceData force;


            force.axis = vec3f::fromArray((float*)&axis[0]);


            force.origin = vec3f::fromArray((float*)&origin[0]);


            force.type = NvParticles::ForceData::FORCE_AIR;


            force.magnitude = magnitude;


            force.maxDistance = maxDistance;


            force.attenuation = attenuation;


            particleSolver->addForce(name.asChar(), force);


        }


        else


        {


            MessageOnce("nvParticles - Unsupported field type: " + name + " = " + type);


        }


    }





    return status;


}





//-----------------------------------------------------------------------------------


/// Get any new particles created by emitters and pass them to the particles.


///


MStatus NvParticlesParticleShape::_readEmitters( const MPlug& plug, MDataBlock& block )


{


    MStatus status = MS::kSuccess;





    MObject thisObject(thisMObject());


    MPlug plugs(thisObject, attrEmitters);


    unsigned int count = plugs.numElements();





    for (unsigned int i=0; i<count; ++i)


    {


        MPlugArray connections;


        if (!plugs[i].connectedTo(connections, true, false, &status))


            continue;





        CHECK_MSTATUS(status);


        if (connections.length() != 1)


            continue;





        MObject object = connections[0].asMObject();


        MFnArrayAttrsData fnEmitterData( object, &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);





        //get the emitters arrays for debugging


        MStringArray emitterDataNames = fnEmitterData.list(&status);


        CHECK_MSTATUS_AND_RETURN_IT(status);





        // get the basics:


        MVectorArray emitterPositions = fnEmitterData.vectorArray( "position", &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        MVectorArray emitterVelocities = fnEmitterData.vectorArray( "velocity", &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);


        MDoubleArray emitterTimeInSteps = fnEmitterData.doubleArray( "timeInStep", &status );


        CHECK_MSTATUS_AND_RETURN_IT(status);





        // now get the optional arrays:


        MVectorArray emitterColors;


        MFnArrayAttrsData::Type arrayType;


        if(fnEmitterData.checkArrayExist( "rgbPP", arrayType))


        {


            assert(arrayType == MFnArrayAttrsData::kVectorArray);


            emitterColors = fnEmitterData.vectorArray( "rgbPP", &status );


            CHECK_MSTATUS_AND_RETURN_IT(status);


        }





        MDoubleArray emitterOpacity;


        if(fnEmitterData.checkArrayExist( "opacityPP", arrayType))


        {


            assert(arrayType == MFnArrayAttrsData::kDoubleArray);


            emitterOpacity = fnEmitterData.doubleArray( "opacityPP", &status );


            CHECK_MSTATUS_AND_RETURN_IT(status);


        }





        float currentTime = particleSolver->_currentTime;





        unsigned int n = emitterPositions.length();





        if (n > 0)


        {


            double* rgbPP = 0;


            double* opacityPP = 0;





            if(emitterColors.length() > 0)


                rgbPP = (double*)&emitterColors[0];





            if(emitterOpacity.length() == n)


                opacityPP = (double*)&emitterOpacity[0];





            particleContainer->emitBuffers(n, currentTime, (double*)&emitterPositions[0], (double*)&emitterVelocities[0], (double*)&emitterTimeInSteps[0], rgbPP, emitterColors.length(), opacityPP);


        }


    }


    return status;


}





//-----------------------------------------------------------------------------------


void* NvParticlesParticleShape::creator()


{


    return new NvParticlesParticleShape();


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShape::onNodeRemoved(MObject &obj, void* clientData)


{


    MFnDependencyNode fnNode(obj);


    NvParticlesParticleShape *pxNode = static_cast<NvParticlesParticleShape *>(fnNode.userNode());


    pxNode->_destroy();


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::connectionBroken( const MPlug& plug, const MPlug& otherPlug, bool asSrc )


{


    MStatus status;





    const MPlug &root = plug.isChild() ? plug.parent() : plug;


    //MGlobal::displayInfo(MString("connectionBroken: dest=") + plug.name());





    if ( plug == attrEmitters )


    {


        MObject thisObj = thisMObject();


        MPlug plug( thisObj, attrEmitters );


    }


    else if ( plug == attrFields )


    {


        // this is unnecessary because we are clearing the forces every frame.


        // but let's keep it here for good measure.





        MObject srcNode = otherPlug.node(&status);


        CHECK_MSTATUS(status);





        MFnField fieldFn(srcNode, &status);


        CHECK_MSTATUS(status);





        if (status == MS::kSuccess)


        {


            MDagPath srcDagPath;


            CHECK_MSTATUS(fieldFn.getPath(srcDagPath));





            std::string name = srcDagPath.partialPathName().asChar();


            particleSolver->_forces->remove(name);


        }


    }


    else if ( plug == attrPrimitives )


    {


        MObject srcNode = otherPlug.node(&status);


        CHECK_MSTATUS(status);


        MFnDagNode srcNodeFn(srcNode, &status);





        if(srcNodeFn.typeId() == NvParticlesPrimitiveShape::id)


        {


            MDagPath srcDagPath;


            CHECK_MSTATUS(srcNodeFn.getPath(srcDagPath));





            /// BUG:


            /// If the primitive is renamed in Maya, then this will


            /// fail to remove it.





            std::string name = srcDagPath.partialPathName().asChar();


            particleSolver->_primitives->remove(name);


        }


    }





    return MPxNode::connectionBroken( plug, otherPlug, asSrc );


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShape::_destroy()


{


    delete particleSolver;


    particleSolver = 0;





    delete particleRenderer;


    particleRenderer = 0;





    delete particleContainer;


    particleContainer = 0;





    delete _fbo;


    _fbo = 0;


    delete _program;


    _program = 0;





    if (_pboId != 0)


    {


        glDeleteBuffers(1, &_pboId);


        _pboId = 0;


        glDeleteTextures(1, (GLuint*)&_glTexId);


        _glTexId = 0;


        glDeleteTextures(1, (GLuint*)&_glTexDepthId);


        _glTexDepthId = 0;


    }





    delete _triMesh;


    _triMesh = 0;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesParticleShape::_computeOutputArrayAttrs( const MPlug& plug, MDataBlock& block )


{


    MStatus status = MS::kSuccess;





    MDataHandle hdl = block.outputValue(plug.attribute(), &status);


    CHECK_MSTATUS_AND_RETURN_IT(status);





    MFnArrayAttrsData fn;


    //MObject outputObject = fn.create(&status);


    MObject obj = hdl.data();





    CHECK_MSTATUS_AND_RETURN_IT(status);


    status = fn.setObject(obj);


    CHECK_MSTATUS_AND_RETURN_IT(status);





    /// CAVEAT:


    // nParticles's cache-array requires "id", "position", and "count" arrays.





    /// TODO:


    // I think we want to merge all containers into one big maya array.





    NvParticles::ParticleContainer* cit = particleContainer;





    if (1)


    {


        NvParticles::ParticleBuffer* positionBuffer = cit->getBuffer("position");


        if (positionBuffer && positionBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            Easy::NvParticles::printError(positionBuffer->spec.name + " buffer is not current.");


            positionBuffer = 0;


        }





        NvParticles::ParticleBuffer* birthTimeBuffer = cit->getBuffer("birthTime");


        if (birthTimeBuffer && birthTimeBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            Easy::NvParticles::printError(birthTimeBuffer->spec.name + " buffer is not current.");


            birthTimeBuffer = 0;


        }





        NvParticles::ParticleBuffer* velocityBuffer = cit->getBuffer("velocity");


        if (velocityBuffer && velocityBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            Easy::NvParticles::printError(velocityBuffer->spec.name + " buffer is not current.");


            velocityBuffer = 0;


        }





        NvParticles::ParticleBuffer* idBuffer = cit->getBuffer("id");


        if (idBuffer && idBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            Easy::NvParticles::printError(idBuffer->spec.name + " buffer is not current.");


            idBuffer = 0;


        }





        NvParticles::ParticleBuffer* colorBuffer = cit->getBuffer("color");


        if (colorBuffer && colorBuffer->getUpdateId() != cit->_currentUpdateState)


        {


            Easy::NvParticles::printError(colorBuffer->spec.name + " buffer is not current.");


            colorBuffer = 0;


        }





        MDoubleArray countArray = fn.doubleArray("count", &status);


        CHECK_MSTATUS_AND_RETURN_IT(status);


        countArray.setLength(1);


        countArray[0] = cit->numParticles;





        if (positionBuffer)


        {


            MVectorArray outArray = fn.vectorArray("position", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(cit->numParticles);





            float* ptr = (float*)positionBuffer->hostPointer();





            for (int i=0; i<cit->numParticles; ++i)


            {


                MFloatVector fv(&ptr[i*4]);


                MVector vec(fv);


                outArray[i] = vec;


            }


        }





        if (birthTimeBuffer)


        {


            MDoubleArray outArray = fn.doubleArray("birthTime", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(cit->numParticles);





            float* ptr = (float*)birthTimeBuffer->hostPointer();





            for (int i=0; i<cit->numParticles; ++i)


            {


                outArray[i] = ptr[i];


            }


        }





        if (colorBuffer)


        {


            MVectorArray outArray = fn.vectorArray("rgbPP", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(cit->numParticles);





            float* ptr = (float*)colorBuffer->hostPointer();





            for (int i=0; i<cit->numParticles; ++i)


            {


                MFloatVector fv(&ptr[i*4]);


                MVector vec(fv);


                outArray[i] = vec;


            }


        }





        if (colorBuffer)


        {


            MDoubleArray outArray = fn.doubleArray("opacityPP", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(cit->numParticles);





            float* ptr = (float*)colorBuffer->hostPointer();





            for (int i=0; i<cit->numParticles; ++i)


            {


                outArray[i] = ptr[i*4+3];


            }


        }





        if (idBuffer)


        {


            MIntArray outArray = fn.intArray("id", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(cit->numParticles);





            int* ptr = (int*)idBuffer->hostPointer();





            for (int i=0; i<cit->numParticles; ++i)


            {


                outArray[i] = ptr[i];


            }


        }





        if (velocityBuffer)


        {


            MVectorArray outArray = fn.vectorArray("velocity", &status);


            CHECK_MSTATUS_AND_RETURN_IT(status);


            outArray.setLength(cit->numParticles);





            float* ptr = (float*)velocityBuffer->hostPointer();





            for (int i=0; i<cit->numParticles; ++i)


            {


                MFloatVector fv(&ptr[i*4]);


                MVector vec(fv);


                outArray[i] = vec;


            }


        }


    }





    // do we need to do this?


    //fn.set(outArray);





    hdl.set(obj);





    return status;


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShape::_updateMeshData(const MObject& meshObj)


{


    MStatus status;





    if (_triMesh == 0)


    {


        _triMesh = _buildMeshData(meshObj);


        return;


    }





    MFnMesh meshFn(meshObj);





    int nv = meshFn.numVertices();


    bool rebuild = false;





    if (nv != _triMesh->nVertices)


    {


        delete _triMesh;


        _triMesh = _buildMeshData(meshObj);


        return;


    }





    const float* rawPoints = meshFn.getRawPoints(&status);


    CHECK_MSTATUS( status );





    memcpy(&_triMesh->vertices[0], rawPoints, nv*3*sizeof(float));


}





//-----------------------------------------------------------------------------------


TriangleMesh* NvParticlesParticleShape::_buildMeshData(const MObject& meshObj)


{


    MStatus status;


    MFnMesh meshFn(meshObj);





    int nv = meshFn.numVertices();


    if(nv == 0)


        return NULL;





    ScopedTimer _st("_buildMeshData");





    TriangleMesh* triMesh = new TriangleMesh;





    triMesh->nVertices = nv;


    triMesh->vertices.resize(nv*3);


    triMesh->normals.resize(nv*3, 0);





    MItMeshPolygon polyIt(meshObj, &status);


    CHECK_MSTATUS( status );





    MPointArray mpoints;


    MIntArray mindices;





    bool isLocked = true;


    MMutexLock fCriticalSection;


    fCriticalSection.lock();





    triMesh->nTriangles = 0;





    for (; !polyIt.isDone(); polyIt.next())


    {


        if (polyIt.hasValidTriangulation())


        {


            //  Get the number of triangles in the current polygon.


            int numPolyTriangles = 0;


            polyIt.numTriangles(numPolyTriangles);





            for(int ti=0; ti<numPolyTriangles; ++ti)


            {


                status = polyIt.getTriangle(ti, mpoints, mindices, MSpace::kObject);





                for(int tvi=0; tvi<mindices.length(); ++tvi)


                {


                    MVector mnormal;


                    status = polyIt.getNormal(tvi, mnormal, MSpace::kObject);





                    int vindex = mindices[tvi];


                    triMesh->indices.push_back(vindex);





                    // modify the vertex to be in world-space!


                    triMesh->vertices[vindex*3+0] = mpoints[tvi].x;


                    triMesh->vertices[vindex*3+1] = mpoints[tvi].y;


                    triMesh->vertices[vindex*3+2] = mpoints[tvi].z;





                    triMesh->normals[vindex*3+0] += mnormal.x;


                    triMesh->normals[vindex*3+1] += mnormal.y;


                    triMesh->normals[vindex*3+2] += mnormal.z;


                }


            }





            triMesh->nTriangles += numPolyTriangles;





            //  If hasValidTriangulation() was going to triangulate the


            //  mesh it will have done so by now. Subsequent calls will


            //  use the existing triangulation so it's safe to remove the lock now.


            if (isLocked)


            {


                fCriticalSection.unlock();


                isLocked = false;


            }


        }


    }





    for (int vindex=0; vindex<nv; ++vindex)


    {


        float nx = triMesh->normals[vindex*3+0];


        float ny = triMesh->normals[vindex*3+1];


        float nz = triMesh->normals[vindex*3+2];


        float nlen = sqrtf(nx*nx+ny*ny+nz*nz);


        triMesh->normals[vindex*3+0] = nx / nlen;


        triMesh->normals[vindex*3+1] = ny / nlen;


        triMesh->normals[vindex*3+2] = nz / nlen;


    }





    return triMesh;


}








//-----------------------------------------------------------------------------------


static void drawMesh(TriangleMesh* triMesh)


{


    MStatus status;





    int nTriangles = 0;


    int nVertices = 0;





    if (triMesh == 0)


        return;





    nVertices = triMesh->nVertices;


    nTriangles = triMesh->nTriangles;


    float* posPtr = &triMesh->vertices[0];


    float* normalPtr = &triMesh->normals[0];


    int* idx = &triMesh->indices[0];





    glMatrixMode(GL_MODELVIEW);





    glEnableClientState(GL_VERTEX_ARRAY);


    glVertexPointer(3, GL_FLOAT, 0, posPtr);





    glEnableClientState(GL_NORMAL_ARRAY);


    glNormalPointer(GL_FLOAT, 0, normalPtr);





/*


    MDagPathArray dagPaths;


    meshFn.getAllPaths(dagPaths);





    for (unsigned int j = 0; j < dagPaths.length(); j++ )


    {


        const MDagPath& dagPath = dagPaths[j];





        MMatrix mxform = dagPath.inclusiveMatrix();


        float m16f[4][4];


        mxform.get(m16f);


        mat44f xform = mat44f::fromArray((float*)m16f);





        glPushMatrix();


        glMultMatrixf((GLfloat*)&xform);


*/





        if(idx)


        {


            glDrawElements(GL_TRIANGLES, nTriangles*3, GL_UNSIGNED_INT, idx);


        }


        else


        {


            glDrawArrays(GL_POINTS, 0, nVertices);


        }


/*


        glPopMatrix();


    }


*/





    glDisableClientState(GL_VERTEX_ARRAY);


    glDisableClientState(GL_NORMAL_ARRAY);


}





//-----------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesParticleShape.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLESPARTICLESHAPE_H_INCLUDED
#define NVPARTICLESPARTICLESHAPE_H_INCLUDED

#include "gl_utils.h"
#include "math_utils.h"

#include <maya/MStatus.h>
#include <maya/MObject.h>
#include <maya/MPxLocatorNode.h>
#include <maya/MPxSurfaceShape.h>
#include <maya/MDGMessage.h>
#include <maya/MStringArray.h>

#include "NvParticlesTypes.h"

#include <vector>

namespace Easy
{
namespace NvParticles
{
class Manager;
class ParticleContainer;
class ParticleRenderer;
class ParticleSolver;
}
}

//-----------------------------------------------------------------------------------
class MPlug;
class MDataBlock;

//-----------------------------------------------------------------------------------
class TriangleMesh
{
public:
	Easy::vec3f minCorner;
	Easy::vec3f maxCorner;
	int nVertices;
	int nTriangles;
	std::vector<float> vertices;
    std::vector<float> normals;
	std::vector<int> indices;

	TriangleMesh()
	{
		nVertices = 0;
		nTriangles = 0;
	}
};

//-----------------------------------------------------------------------------------
class NvParticlesParticleShape : public MPxSurfaceShape
{
    friend class NvParticlesParticleShapeUI;

public:
	static void* creator();
	static MStatus initialize();

    NvParticlesParticleShape();
	virtual ~NvParticlesParticleShape();

    virtual MStatus connectionBroken( const MPlug& plug, const MPlug& otherPlug, bool asSrc );

    virtual void postConstructor();
    virtual MStatus compute( const MPlug& plug, MDataBlock& block );

    virtual bool isBounded() const;
    virtual MBoundingBox boundingBox() const;

	virtual bool isTransparent() const;
	virtual bool drawLast() const;

    virtual MStatus setDependentsDirty(MPlug const & inPlug, MPlugArray  & affectedPlugs);

    void glDraw(const MDagPath& path, int width, int height, float fov, const MMatrix& modelViewMat, bool drawDiagnostics);

    void drawView( M3dView & view, const MDagPath & path, M3dView::DisplayStyle style, M3dView::DisplayStatus displaystatus );

protected:

    MStatus _updateOcean(MDataBlock& block);

    MStatus _updateParticlesFromAttributes(MDataBlock& block);

	MStatus _readEmitters(const MPlug& plug, MDataBlock& block);

	MStatus _readFields();

    MStatus _readPrimitives();

    MStatus _ensureTimeConnection();
    bool _timeIsConnected;

    MStatus _connectDummyToShear();
    bool _dummyIsConnected;

    void _destroy();

    MStatus _computeOutputArrayAttrs( const MPlug& plug, MDataBlock& block );

    MStatus _computeBounds(MDataBlock& block);

    MStatus _computeSerialize(MDataBlock& block);

    void _updateRenderer();

public:
	static MTypeId id;
    static MCallbackId nodeRemovedCallback;
    static MCallbackId nodePreConnectionCallback;

    static void onNodeRemoved(MObject &obj, void* clientData);
    static void onNodePreConnection(MPlug &srcPlug, MPlug &destPlug, bool made, void *clientData);

    // attributes:

    static std::vector< std::pair<MObject, Easy::NvParticles::ParameterSpecPtr> > _solverAttributes;

	static MObject attrDebugLevel;
    static MObject attrEnable;
    static MObject attrMaxParticles;

    static MObject attrCurrentTime;
    static MObject attrTimeStep;
    static MObject attrStartTime;

    // emitter, field, and primitive inputs:
	static MObject attrEmitters;
    static MObject attrFields;
	static MObject attrPrimitives;

    // outputs (for emitters)
    static MObject attrIsFull;
    static MObject attrDeltaTime;
    static MObject attrSeed;
    static MObject attrInheritFactor;

    // rendering:
    static MObject attrRendererType;
    static MObject attrRendererRadius;
    static MObject attrRendererRadiusFactor;
    static MObject attrRendererColor;
    static MObject attrRendererPointSize;
    static MObject attrRendererDepthSort;
    static MObject attrRendererUseLighting;
	static MObject attrRendererStreakWidth;
	static MObject attrRendererStreakLength;
	static MObject attrRendererUseColor;

    // diagnostics:
    static MObject attrDrawPrimitives;
    static MObject attrDrawGrid;
    static MObject attrDrawBounds;
    static MObject attrDrawDebugTextures;
    static MObject attrDrawProfile;

	// outputs:
	static MObject attrOutArrayAttrs;

    // internal:
    static MObject attrBoundsLow;
    static MObject attrBoundsHigh;
	static MObject attrDummy;
    static MObject attrLastTime;
    static MObject attrNumParticles;

    // exporting:
    static MObject attrEnableSerializer;
    static MObject attrSerializerType;
    static MObject attrExportedBuffers;
    static MObject attrSerializerFilename;
    static MObject attrSerializerOverwrite;

    static MObject attrSolverEnable;
   
    static MObject attrGlTexDisplacementSize;
	static MObject attrInGeometry;
    static MObject attrInGeometryMat;
    static MObject attrInCameraInvMat;

    static MObject cudaDeviceAttr;

    Easy::NvParticles::ParticleContainer* particleContainer;
    Easy::NvParticles::ParticleSolver* particleSolver;
    Easy::NvParticles::ParticleRenderer* particleRenderer;

    // Viewport 2.0 Draw Registration...
	static MString drawDbClassification;
	static MString drawRegistrantId;

private:

	// This is set to true after the postConstructor.
	bool _isConstructed;
	Easy::NvParticles::Manager* _nvParticles;

    // for building the ocean geometry:

    TriangleMesh* _buildMeshData(const MObject& meshObj);
    void _updateMeshData(const MObject& meshObj);

    GLSLProgram* _program;
    FrameBufferObject* _fbo;
    GLuint _glTexDepthId;
    GLuint _glTexId;
    GLuint _pboId;
    float _extents[3];
    TriangleMesh* _triMesh;
};
//-----------------------------------------------------------------------------------

#endif // NVPARTICLESPARTICLESHAPE_H_INCLUDED
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nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesParticleShapeUI.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleShapeUI.h"


#include "NvParticlesParticleShape.h"


#include <maya/MMaterial.h>


#include <maya/MDagPath.h>


#include <maya/MSelectionMask.h>


#include <maya/MSelectionList.h>








#include <maya/MTime.h>


#include <maya/MMatrix.h>


#include <maya/MFnCamera.h>





#include "NvParticlesProfiler.h"


#include "maya_utils.h"


#include "NvParticlesParticleRenderer.h"


#include "NvParticlesParticleModifier.h"





using namespace Easy;


using std::cerr;


using std::cout;





//-----------------------------------------------------------------------------------


#define LEAD_COLOR              18  // green


#define ACTIVE_COLOR            15  // white


#define ACTIVE_AFFECTED_COLOR   8   // purple


#define DORMANT_COLOR           4   // blue


#define HILITE_COLOR            17  // pale blue





//-----------------------------------------------------------------------------------


NvParticlesParticleShapeUI::NvParticlesParticleShapeUI() {}


NvParticlesParticleShapeUI::~NvParticlesParticleShapeUI() {}





//-----------------------------------------------------------------------------------


void* NvParticlesParticleShapeUI::creator()


{


    return new NvParticlesParticleShapeUI();


}





//-----------------------------------------------------------------------------------


/* override */


void NvParticlesParticleShapeUI::getDrawRequests( const MDrawInfo & info,


                             bool /*objectAndActiveOnly*/,


                             MDrawRequestQueue & queue )


{


    // are we displaying particles?


    if ( ! info.objectDisplayStatus( M3dView::kDisplayDynamics ) )


        return;





    MDrawRequest request = info.getPrototype( *this );


    NvParticlesParticleShape* shapeNode = (NvParticlesParticleShape*)surfaceShape();





    /// er.... should we pass something more lightweight than the shape ptr? (but why?)


    MDrawData data;


    getDrawData( NULL, data );





    // build the request


    request.setDrawData( data );


    request.setDrawLast(shapeNode->drawLast());


    request.setIsTransparent(shapeNode->isTransparent());





/*


    switch ( info.displayStyle() )


    {


        case M3dView::kWireFrame :


        case M3dView::kGouraudShaded :


        case M3dView::kFlatShaded :


            //request.setToken( kDrawFlatShaded );


            getDrawRequestsShaded( request, info, queue, data );


            queue.add( request );


            break;


        default:


            break;


    }


*/


    switch ( info.displayStyle() )


    {


        case M3dView::kWireFrame :


            getDrawRequestsWireframe( request, info );


            queue.add( request );


            break;





        case M3dView::kGouraudShaded :


            request.setToken( kDrawSmoothShaded );


            getDrawRequestsShaded( request, info, queue, data );


            queue.add( request );


            break;





        case M3dView::kFlatShaded :


            request.setToken( kDrawFlatShaded );


            getDrawRequestsShaded( request, info, queue, data );


            queue.add( request );


            break;





        default:


            break;


    }


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShapeUI::draw( const MDrawRequest & request, M3dView & view ) const


{


    MDrawData data = request.drawData();





    /// am I allowed to get the shape here (or must I use the drawdata)?


    //quadricGeom * geom = (quadricGeom*)data.geometry();


    NvParticlesParticleShape* shapeNode = (NvParticlesParticleShape*)surfaceShape();





    int token = request.token();


    bool drawTexture = false;





    view.beginGL();





    if ( (token == kDrawSmoothShaded) || (token == kDrawFlatShaded) )


    {


#if     defined(SGI) || defined(MESA)


        glEnable( GL_POLYGON_OFFSET_EXT );


#else


        glEnable( GL_POLYGON_OFFSET_FILL );


#endif





        MMaterial material = request.material();


        material.setMaterial( request.multiPath(), request.isTransparent() );





        drawTexture = material.materialIsTextured();


        if ( drawTexture )


        {


            glEnable(GL_TEXTURE_2D);


            material.applyTexture( view, data );


        }





        shapeNode->drawView(view, request.multiPath(), request.displayStyle(), request.displayStatus());


    }


    else


    {


        shapeNode->drawView(view, request.multiPath(), request.displayStyle(), request.displayStatus());


    }





    view.endGL();


}





//-----------------------------------------------------------------------------------


/* override */


bool NvParticlesParticleShapeUI::select( MSelectInfo &selectInfo,


                             MSelectionList &selectionList,


                             MPointArray &worldSpaceSelectPts ) const


{


    /// BUG:


    /// We must ignore selection inside viewport, because it stalls Maya.


    /// (Presumably because of bbox; maybe the shearing)


    return false;





    MSelectionMask priorityMask( MSelectionMask::kSelectObjectsMask );


    MSelectionList item;


    item.add( selectInfo.selectPath() );


    MPoint xformedPt;


    selectInfo.addSelection( item, xformedPt, selectionList, worldSpaceSelectPts, priorityMask, false );


    return true;


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShapeUI::getDrawRequestsWireframe( MDrawRequest& request, const MDrawInfo& info )


{


    request.setToken( kDrawWireframe );





    M3dView::DisplayStatus displayStatus = info.displayStatus();


    M3dView::ColorTable activeColorTable = M3dView::kActiveColors;


    M3dView::ColorTable dormantColorTable = M3dView::kDormantColors;


    switch ( displayStatus )


    {


        case M3dView::kLead :


            request.setColor( LEAD_COLOR, activeColorTable );


            break;


        case M3dView::kActive :


            request.setColor( ACTIVE_COLOR, activeColorTable );


            break;


        case M3dView::kActiveAffected :


            request.setColor( ACTIVE_AFFECTED_COLOR, activeColorTable );


            break;


        case M3dView::kDormant :


            request.setColor( DORMANT_COLOR, dormantColorTable );


            break;


        case M3dView::kHilite :


            request.setColor( HILITE_COLOR, activeColorTable );


            break;


        default:


            break;


    }


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShapeUI::getDrawRequestsShaded( MDrawRequest& request,


                                            const MDrawInfo& info,


                                            MDrawRequestQueue& queue,


                                            MDrawData& data )


{


    // Need to get the material info


    //


    MDagPath path = info.multiPath();


    M3dView view = info.view();


    MMaterial material = MPxSurfaceShapeUI::material( path );


    M3dView::DisplayStatus displayStatus = info.displayStatus();





    // Evaluate the material and if necessary, the texture.


    //


    if ( ! material.evaluateMaterial( view, path ) )


    {


        cerr << "Couldnt evaluate\n";


    }





    bool drawTexture = true;


    if ( drawTexture && material.materialIsTextured() )


    {


        material.evaluateTexture( data );


    }





    request.setMaterial( material );





    bool materialTransparent = false;


    material.getHasTransparency( materialTransparent );


    if ( materialTransparent ) {


        request.setIsTransparent( true );


    }


/*


    // create a draw request for wireframe on shaded if


    // necessary.


    //


    if ( (displayStatus == M3dView::kActive) ||


         (displayStatus == M3dView::kLead) ||


         (displayStatus == M3dView::kHilite) )


    {


        MDrawRequest wireRequest = info.getPrototype( *this );


        wireRequest.setDrawData( data );


        getDrawRequestsWireframe( wireRequest, info );


        wireRequest.setToken( kDrawWireframeOnShaded );


        wireRequest.setDisplayStyle( M3dView::kWireFrame );


        queue.add( wireRequest );


    }*/


}








//-----------------------------------------------------------------------------------


//! This function takes in a screen x and y value and converts it to values


//! on the near and far clipping planes.


//! (Taken from Sony Imageworks's: spReticle)


static MPoint getPoint(float x, float y, M3dView & view, const MMatrix& worldInvMat)


{


    MPoint p, ncp, fcp;


    view.viewToWorld(int(x), int(y), ncp, fcp);


    MVector v = fcp - ncp;


    v.normalize();


    p = (ncp + v) * worldInvMat;


    return p;


}





//-----------------------------------------------------------------------------------


static void drawText(MString text, double tx, double ty,


                             MColor textColor, M3dView::TextPosition textAlign,


                             M3dView & view, const MMatrix& worldInvMat)


{


    // Turn off z-depth test


    glDisable( GL_DEPTH_TEST );


    glDepthMask( GL_FALSE );





    MPoint textPos = getPoint((float)tx, (float)ty, view, worldInvMat);





    //STDERR3(tx, ty, textPos);





    glColor4f( textColor.r, textColor.g, textColor.b, textColor.a );


    view.drawText(text, textPos, textAlign);





    // Turn on z-depth test


    glDepthMask( GL_TRUE );


    glEnable( GL_DEPTH_TEST );


}





//-----------------------------------------------------------------------------------


static void recurse_profile(M3dView & view, const MMatrix& worldInvMat, Easy::Profiler::ProfileIterator *iter,int global_xoffset, int &yoffset,int indent,float scale,int numFrames)


{


    int xoffset;


    for (;iter->IsDone() == false;iter->Next())


    {


        if (iter->Calls() == 0)


            continue;





        float thisscale = 1.f;


        if (iter->ParentElapsedTime() > 0.f)


            thisscale = iter->ElapsedTime()/iter->ParentElapsedTime();





        // percentage shows total time (over all functions!)


        int percentage = (int)(100.f*thisscale*scale);





        float count = numFrames;


        FORCE_MAX(count,1);





        float averageTimePerCall = float(iter->ElapsedTime()*1000.f)/iter->Calls();


        float timePerFrame = float(iter->ElapsedTime()*1000.f)/count;


        int callsPerFrame = int(iter->Calls()/count);








        const int NAME_XOFFSET=0+global_xoffset;


        const int GRAPH_XOFFSET=256+global_xoffset;


        const int INDENT_PIXELS=20;


        const int GRAPH_SIZE=30;


        const int YSPACING=16;








        MColor col(1*thisscale,1,1,1);





        xoffset = NAME_XOFFSET+indent*INDENT_PIXELS;


        drawText(iter->Name(), xoffset, yoffset, col, M3dView::kLeft, view, worldInvMat);





        xoffset = GRAPH_XOFFSET;


        //Easy::Gl::DrawSolidRectangle(xoffset,yoffset, xoffset+GRAPH_SIZE*(thisscale*scale),yoffset+10);





        xoffset = GRAPH_XOFFSET+GRAPH_SIZE+INDENT_PIXELS;


        std::string t = Easy::Stringf("calls=%05d time=%05fms avg/frame=%05fms -- %03d%%", callsPerFrame, timePerFrame, averageTimePerCall, percentage);


        drawText(t.c_str(), xoffset, yoffset, col, M3dView::kLeft, view, worldInvMat);





        yoffset -= YSPACING;





        Easy::Profiler::ProfileIterator iter2(iter->ThisNode());


        recurse_profile(view, worldInvMat, &iter2, global_xoffset,yoffset,indent+1,thisscale*scale,numFrames);


    }


}





//-----------------------------------------------------------------------------------


static void drawProfile(M3dView& view, const MMatrix& worldInvMat)


{


    Easy::Profiler::ProfileIterator *iter = NvParticles::Profiler::getSingleton().CreateIterator();


    int numFrames = NvParticles::Profiler::getSingleton().ElapsedFrames();





    if (!iter->IsDone())


    {


        int startx = 32;


        int starty = 48;


        int y = view.portHeight()-starty;


        recurse_profile(view, worldInvMat, iter,startx,y,0,1,numFrames);


    }





    delete iter;


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShape::glDraw( const MDagPath& path, int width, int height, float fov, const MMatrix& modelViewMat, bool drawDiagnostics)


{


    gl::initialize();





    MStatus status;





    // this ensures we are connected to time.


    if ( !_timeIsConnected )


        _ensureTimeConnection();





    MObject thisNode = thisMObject();


    MFnDependencyNode nodeFn(thisNode);





    MPlug plug(thisNode, attrDummy);


    plug.asFloat();





    plug.setAttribute(attrCurrentTime);


    float frame = plug.asMTime().as( MTime::uiUnit() );





    plug.setAttribute(attrEnable);


    bool enabled = plug.asBool();


    if (!enabled)


        return;





    // pass these to the particles object for its diagnostic render...





    plug.setAttribute(attrDrawBounds);


    bool drawBounds = plug.asBool();





    plug.setAttribute(attrDrawPrimitives);


    bool drawPrimitives = plug.asBool();





    plug.setAttribute(attrDrawGrid);


    bool drawGrid = plug.asBool();





    plug.setAttribute(attrRendererType);


    MString rendererType = plug.asString();





    glCheckErrors();





    // get rid of the particles transformation; they should always be in world-space...


    MMatrix modelMatInv = path.inclusiveMatrixInverse();


    MMatrix viewMat = modelMatInv * modelViewMat;


    float viewMat16[4][4];


    viewMat.get(viewMat16);





    glPushAttrib( GL_ALL_ATTRIB_BITS);


    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glLoadMatrixf((float*)viewMat16);





    // ensure we have a particleRenderer object...


    if (!particleRenderer)


    {


        particleRenderer = new NvParticles::ParticleRenderer();


    }





    // draw particles


    if (rendererType != "" && particleRenderer->setType(rendererType.asChar()))


    {


        // setup the renderer parameters...





        NvParticles::Parameters parameters;





        parameters["environment"] = 0;





        if (rendererType == "points")


        {


            plug.setAttribute(attrRendererPointSize);


            parameters["renderer_pointSize"].setInt(plug.asInt());





            plug.setAttribute(attrRendererStreakLength);


            parameters["renderer_streakLength"].setFloat(plug.asFloat());





            plug.setAttribute(attrRendererStreakWidth);


            parameters["renderer_streakWidth"].setFloat(plug.asFloat());





            plug.setAttribute(attrRendererUseColor);


            parameters["renderer_useColor"].setBool(plug.asBool());


        }


        else if (rendererType == "spheres")


        {


            plug.setAttribute(attrRendererRadius);


            parameters["renderer_absoluteRadius"].setFloat(plug.asFloat());





            plug.setAttribute(attrRendererRadiusFactor);


            parameters["renderer_radiusFactor"].setFloat(plug.asFloat());





            plug.setAttribute(attrRendererUseLighting);


            parameters["renderer_useLighting"].setBool(plug.asBool());


        }





        // it's not the most efficient to call this every frame,


        // but there is logic in here to avoid unnecessary reallocation.


        particleRenderer->resize(width, height, fov);





        particleRenderer->readColorTexture();


        particleRenderer->readDepthTexture();





        vec4f renderColor = parameters.asVector4("renderer_color", make_vec4f(0.0f, 0.8f, 1.0f,1));





        glColor4f(renderColor.x, renderColor.y, renderColor.z, 1.0);





        mat44f mat;


        glGetFloatv(GL_MODELVIEW_MATRIX, (GLfloat*)&mat);


        parameters["modelViewMatrix"] = mat;


        glGetFloatv(GL_PROJECTION_MATRIX, (GLfloat*)&mat);


        parameters["projectionMatrix"] = mat;





        particleRenderer->updateParameters(parameters);





        particleSolver->render(particleRenderer, drawBounds, drawGrid, drawPrimitives);





        glColor4f(1,1,1,1);


    }


    else


    {


        MString msg;


        msg.format("Unknown particle-renderer: ^1s", rendererType);


        MessageOnce(msg);


    }





    if(1) // overlay


    {


        plug.setAttribute(attrDrawDebugTextures);


        float debugTextureOpacity = plug.asFloat();


        if (debugTextureOpacity > 0)


        {


            glColor4f(1.f, 1.f, 1.f, debugTextureOpacity);





            // screen projection:


            glMatrixMode(GL_PROJECTION);


            glPushMatrix();


            glLoadIdentity();


            int w = std::max(width,64);


            int h = std::max(height,64);


            glOrtho(0, w, 0, h, -1, 1);





            glMatrixMode(GL_MODELVIEW);


            glPushMatrix();


            glLoadIdentity();





            if (particleRenderer)


                particleRenderer->renderDebugTextures(0, 0, 0.10f);





            glActiveTexture(GL_TEXTURE0);


            glMatrixMode(GL_TEXTURE);


            glPushMatrix();


            glLoadIdentity();


            glEnable(GL_TEXTURE_2D);


            glDisable(GL_BLEND);


            glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);


            glBindTexture(GL_TEXTURE_2D, _glTexId);





            glTexEnvi(GL_TEXTURE_ENV, GL_TEXTURE_ENV_MODE, GL_REPLACE);


            float sx = _extents[0], sy = _extents[1];


            float scale = 0.5;





            glBegin(GL_QUADS);


            glTexCoord2f(0,0);


            glVertex3f(width-sx*scale, 0,0);


            glTexCoord2f(1,0);


            glVertex3f(width, 0,0);


            glTexCoord2f(1,1);


            glVertex3f(width, sy*scale,0);


            glTexCoord2f(0,1);


            glVertex3f(width-sx*scale, sy*scale,0);


            glEnd();





            glBindTexture(GL_TEXTURE_2D, 0);


            glDisable(GL_TEXTURE_2D);


            glMatrixMode(GL_TEXTURE);


            glPopMatrix();


            glGetError();





            glMatrixMode(GL_PROJECTION);


            glPopMatrix();





            glMatrixMode(GL_MODELVIEW);


            glPopMatrix();





            glCheckErrors();


        }


    }





    ///glClientActiveTexture(GL_TEXTURE0);





    glPopMatrix(); // inverse worldXform


    glPopAttrib();


    glCheckErrors();


}





//-----------------------------------------------------------------------------------


void NvParticlesParticleShape::drawView( M3dView & view, const MDagPath & path, M3dView::DisplayStyle style, M3dView::DisplayStatus displaystatus )


{


    if (!particleContainer)


        return;





    int width = view.portWidth();


    int height = view.portHeight();





    MDagPath thisCameraView;


    view.getCamera( thisCameraView );


    MFnCamera fnCam(thisCameraView);


    double horizontalFOV, verticalFOV;


    fnCam.getPortFieldOfView(width, height, horizontalFOV, verticalFOV);





    MMatrix modelViewMat;


    view.modelViewMatrix(modelViewMat);





    // main rendering happens in here.


    glDraw( path, width, height, verticalFOV, modelViewMat, true );





    MObject thisNode = thisMObject();


    MPlug plug(thisNode, attrDrawProfile);


    plug.setAttribute(attrDrawProfile);


    bool isDrawingProfile = plug.asBool();





    if (isDrawingProfile)


    {


        glPushAttrib( GL_ALL_ATTRIB_BITS);


        glDisable(GL_LIGHTING);


        glDisable(GL_DEPTH_TEST);


        glActiveTexture(GL_TEXTURE0);


        glDisable(GL_TEXTURE_RECTANGLE);


        glDisable(GL_TEXTURE_2D);


        glDisable(GL_TEXTURE_2D_ARRAY);





        MMatrix modelMatInv = path.inclusiveMatrixInverse();


        drawProfile(view, modelMatInv);





        glPopAttrib();


    }


}







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesParticleShapeUI.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLESPARTICLESHAPEUI_H_INCLUDED
#define NVPARTICLESPARTICLESHAPEUI_H_INCLUDED

#include "gl_utils.h"
#include <maya/MPxSurfaceShapeUI.h>
#include <maya/MDrawData.h>
#include <maya/MDrawRequest.h>
#include <maya/MPlug.h>

class NvParticlesParticleShapeUI : public MPxSurfaceShapeUI
{
public:
	NvParticlesParticleShapeUI();
	virtual ~NvParticlesParticleShapeUI();

	virtual void	getDrawRequests( const MDrawInfo & info,
									 bool objectAndActiveOnly,
									 MDrawRequestQueue & requests );
	virtual void	draw( const MDrawRequest & request,
						  M3dView & view ) const;
	virtual bool	select( MSelectInfo &selectInfo,
							MSelectionList &selectionList,
							MPointArray &worldSpaceSelectPts ) const;

	void			getDrawRequestsWireframe( MDrawRequest&,
											  const MDrawInfo& );
	void			getDrawRequestsShaded(	  MDrawRequest&,
											  const MDrawInfo&,
											  MDrawRequestQueue&,
											  MDrawData& data );

	static void* creator();

private:
	enum {
		kDrawCylinder,
		kDrawDisk,
		kDrawPartialDisk,
		kDrawSphere
	};

	enum {
		kDrawWireframe,
		kDrawWireframeOnShaded,
		kDrawSmoothShaded,
		kDrawFlatShaded,
		kLastToken
	};
};

#endif // NVPARTICLESPARTICLESHAPEUI_H_INCLUDED







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesPrimitiveShape.cpp


nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesPrimitiveShape.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "gl_utils.h"





#include "NvParticlesPrimitiveShape.h"


#include "NvParticlesMayaStringResources.h"





#include <maya/MStatus.h>


#include <maya/MGlobal.h>


#include <maya/MObject.h>


#include <maya/MTypeId.h>





#include <maya/MAnimControl.h>


#include <maya/MSelectionList.h>





#include <maya/MItDependencyGraph.h>





#include <maya/MDataBlock.h>


#include <maya/MDataHandle.h>


#include <maya/MPlug.h>


#include <maya/MTime.h>


#include <maya/MVector.h>


#include <maya/MDoubleArray.h>


#include <maya/MFloatArray.h>


#include <maya/MVectorArray.h>


#include <maya/MPlugArray.h>


#include <maya/MPointArray.h>


#include <maya/MFloatVector.h>


#include <maya/MDagPath.h>


#include <maya/MMatrix.h>


#include <maya/MFloatMatrix.h>





#include <maya/MGeometryManager.h>


#include <maya/MGeometryRequirements.h>





#include <maya/MFnTypedAttribute.h>


#include <maya/MFnNumericAttribute.h>


#include <maya/MFnCompoundAttribute.h>


#include <maya/MFnMessageAttribute.h>


#include <maya/MFnEnumAttribute.h>


#include <maya/MFnUnitAttribute.h>


#include <maya/MFnGenericAttribute.h>





#include <maya/MFnDoubleArrayData.h>


#include <maya/MFnVectorArrayData.h>


#include <maya/MFnArrayAttrsData.h>





#include <maya/MFnCamera.h>


#include <maya/MFnMesh.h>


#include <maya/MFnDynSweptGeometryData.h>


#include <maya/MDynSweptTriangle.h>





#include <maya/MDynamicsUtil.h>





#include <maya/MItMeshPolygon.h>





#include <cassert>





#include "maya_utils.h"





#include "NvParticlesPrimitives.h"





using namespace Easy;





//-----------------------------------------------------------------------------------





MTypeId NvParticlesPrimitiveShape::id(kNvParticlesPrimitiveShapePluginId);





MObject NvParticlesPrimitiveShape::attrPrimitive;


MObject NvParticlesPrimitiveShape::attrType;


MObject NvParticlesPrimitiveShape::attrIsInterior;


MObject NvParticlesPrimitiveShape::attrEnabled;


MObject NvParticlesPrimitiveShape::attrExtents;





//-----------------------------------------------------------------------------------


void* NvParticlesPrimitiveShape::creator()


{


    return new NvParticlesPrimitiveShape();


}





//-----------------------------------------------------------------------------------


NvParticlesPrimitiveShape::NvParticlesPrimitiveShape()


{


}





//-----------------------------------------------------------------------------------


NvParticlesPrimitiveShape::~NvParticlesPrimitiveShape()


{


}





//-----------------------------------------------------------------------------------


void NvParticlesPrimitiveShape::draw( M3dView& view, const MDagPath& dagPath, M3dView::DisplayStyle style, M3dView::DisplayStatus displaystatus )


{


    MStatus status;





    MObject thisNode = thisMObject();





    MPlug plug(thisNode, attrPrimitive);





    plug.setAttribute(attrPrimitive);


    int primitive = plug.asShort();





    bool renderBounds = true;


    if (displaystatus != M3dView::kDormant)


        renderBounds = true;





    Easy::gl::initialize();





    // For consistency in primitive drawing,


    // get the worldmatrix and use that to draw.


    MMatrix modelViewMat;


    view.modelViewMatrix(modelViewMat);


    modelViewMat = dagPath.inclusiveMatrixInverse() * modelViewMat;


    float modelViewMat16[4][4];


    modelViewMat.get(modelViewMat16);





    MMatrix mxform = dagPath.inclusiveMatrix();


    float m16f[4][4];


    mxform.get(m16f);


    mat44f xform = mat44f::fromArray((float*)m16f);





    plug.setAttribute(attrExtents);


    vec3f extents;


    getFloat3Plug(plug, (float*)&extents);





    view.beginGL();





    glGetError();


    glCheckErrors();


    glPushAttrib( GL_ALL_ATTRIB_BITS);





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glLoadMatrixf((float*)modelViewMat16);





    if ( ( style == M3dView::kFlatShaded ) || ( style == M3dView::kGouraudShaded ) )


    {


        if ( status == M3dView::kActive )


        {


            view.setDrawColor( 13, M3dView::kActiveColors );


        }


        else


        {


            view.setDrawColor( 13, M3dView::kDormantColors );


        }


    }





    NvParticles::Primitive p;


    memset(&p, 0, sizeof(NvParticles::Primitive));


    p.xform = xform;


    p.extents = extents;





    if(primitive == NvParticlesPrimitiveShape_PRIMITIVE_SPHERE)


    {


        NvParticles::Primitives::drawSphere(p);


    }


    else if(primitive == NvParticlesPrimitiveShape_PRIMITIVE_BOX)


    {


        NvParticles::Primitives::drawBox(p);


    }


    else if(primitive == NvParticlesPrimitiveShape_PRIMITIVE_PLANE)


    {


        NvParticles::Primitives::drawPlane(p);


    }


    else if(primitive == NvParticlesPrimitiveShape_PRIMITIVE_CAPSULE)


    {


        NvParticles::Primitives::drawCapsule(p);


    }





    glMatrixMode(GL_MODELVIEW);


    glPopMatrix();


    glPopAttrib();





    view.endGL();


}





//-----------------------------------------------------------------------------------


bool NvParticlesPrimitiveShape::isBounded() const


{


    return false;


}





//-----------------------------------------------------------------------------------


MBoundingBox NvParticlesPrimitiveShape::boundingBox() const


{


    return inherited::boundingBox();


}





//-----------------------------------------------------------------------------------


bool NvParticlesPrimitiveShape::excludeAsLocator() const


{


    return false;


}





//-----------------------------------------------------------------------------------


bool NvParticlesPrimitiveShape::isTransparent() const


{


    return false;


}





//-----------------------------------------------------------------------------------


bool NvParticlesPrimitiveShape::drawLast() const


{


    return false;


}





//-----------------------------------------------------------------------------------


void NvParticlesPrimitiveShape::postConstructor()


{


    MFnDependencyNode nodeFn(thisMObject());


    nodeFn.setName("nvParticlesPrimitiveShape#");


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesPrimitiveShape::initialize()


{


    MStatus status = MS::kSuccess;


    MFnNumericAttribute nAttrFn;


    MFnTypedAttribute tAttrFn;


    MFnCompoundAttribute cAttrFn;


    MFnMessageAttribute mAttrFn;


    MFnEnumAttribute eAttrFn;


    MFnUnitAttribute uAttrFn;


    MFnGenericAttribute gAttrFn;





    attrIsInterior = nAttrFn.create( "interior", "int", MFnNumericData::kBoolean, false, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrIsInterior ) );





    attrEnabled = nAttrFn.create( "enable", "ena", MFnNumericData::kBoolean, true, &status );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrEnabled ) );





    attrExtents = nAttrFn.createPoint( "extents", "ext" );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( nAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrExtents ) );





    attrPrimitive = eAttrFn.create( "primitive", "prim", 1, &status );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("sphere", NvParticlesPrimitiveShape_PRIMITIVE_SPHERE) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("plane", NvParticlesPrimitiveShape_PRIMITIVE_PLANE) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("box", NvParticlesPrimitiveShape_PRIMITIVE_BOX) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("capsule", NvParticlesPrimitiveShape_PRIMITIVE_CAPSULE) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrPrimitive ) );





    attrType = eAttrFn.create( "type", "pt", 0, &status );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setStorable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setKeyable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.setConnectable(true) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("none", 0) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("collision", NvParticlesPrimitiveShape_TYPE_COLLISION) );


    CHECK_MSTATUS_AND_RETURN_IT( eAttrFn.addField("emission", NvParticlesPrimitiveShape_TYPE_EMISSION) );


    CHECK_MSTATUS_AND_RETURN_IT( addAttribute( attrType ) );





    return status;


}





//-----------------------------------------------------------------------------------


MStatus NvParticlesPrimitiveShape::compute( const MPlug& plug, MDataBlock& block )


{


    MStatus status = MS::kUnknownParameter;


    MDataHandle outputData;





    return status;


}








//-----------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesPrimitiveShape.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PRIMITIVE_SHAPE_H_INCLUDED
#define NVPARTICLES_PRIMITIVE_SHAPE_H_INCLUDED

#include "gl_utils.h"
#include <maya/MStatus.h>
#include <maya/MObject.h>
#include <maya/MPxLocatorNode.h>
#include <maya/MDGMessage.h>

//-----------------------------------------------------------------------------------
/* 
NvParticlesPrimitiveShape:

This is just a placeholder in the Maya node graph for an nvParticles primitive's data.
The majority of the functionality happens inside the nvParticlesParticleShape.
*/
//-----------------------------------------------------------------------------------

//-----------------------------------------------------------------------------------
#define NvParticlesPrimitiveShape_PRIMITIVE_SPHERE 1
#define NvParticlesPrimitiveShape_PRIMITIVE_PLANE 2
#define NvParticlesPrimitiveShape_PRIMITIVE_BOX 3
#define NvParticlesPrimitiveShape_PRIMITIVE_CAPSULE 4

#define NvParticlesPrimitiveShape_TYPE_COLLISION 1
#define NvParticlesPrimitiveShape_TYPE_EMISSION 2

//-----------------------------------------------------------------------------------
class NvParticlesPrimitiveShape : public MPxLocatorNode
{
    typedef MPxLocatorNode inherited;
public:
    NvParticlesPrimitiveShape();
	virtual ~NvParticlesPrimitiveShape();
	static void* creator();
	static MStatus initialize();

	virtual MStatus compute( const MPlug& plug, MDataBlock& block );

    virtual void postConstructor();

    virtual bool isBounded() const;
    virtual MBoundingBox boundingBox() const;

    virtual void draw( M3dView & view, const MDagPath & path, M3dView::DisplayStyle style, M3dView::DisplayStatus displaystatus);
    virtual bool excludeAsLocator() const;
	virtual bool isTransparent() const;
	virtual bool drawLast() const;

public:
	static MTypeId id;

	static MObject attrUpdateId;
    static MObject attrPrimitive;
    static MObject attrType;
    static MObject attrIsInterior;
    static MObject attrEnabled;
    static MObject attrExtents;
};

//-----------------------------------------------------------------------------------
#endif // NVPARTICLES_PRIMITIVE_SHAPE_H_INCLUDED
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nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/NvParticlesShapeDrawOverride.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesShapeDrawOverride.h"


#include <maya/MSelectionList.h>


#include <maya/MGlobal.h>


#include <maya/MDagPath.h>


#include <maya/MDrawContext.h>


#include <maya/MDrawContext.h>


#include <maya/MFnDependencyNode.h>


#include "NvParticlesParticleShape.h"


#include <cassert>





NvParticlesShapeDrawOverride::NvParticlesShapeDrawOverride(const MObject& obj)


    :


    MHWRender::MPxDrawOverride(obj, NvParticlesShapeDrawOverride::draw)


{


}





NvParticlesShapeDrawOverride::~NvParticlesShapeDrawOverride()


{


}





bool NvParticlesShapeDrawOverride::getSelectionStatus(const MDagPath& objPath) const


{


    // retrieve the selection status of the node


    MStatus status;


    MSelectionList selectedList;


    status = MGlobal::getActiveSelectionList(selectedList);


    if(!status)


        return false;





    MDagPath pathCopy = objPath;


    do


    {


        if(selectedList.hasItem(pathCopy))


            return true;





        status = pathCopy.pop();


    }while(status);





    return false;


}





MBoundingBox NvParticlesShapeDrawOverride::boundingBox(


    const MDagPath& objPath,


    const MDagPath& cameraPath) const


{


    MPoint corner1( -1, -1, -1 );


    MPoint corner2( 1, 1, 1 );





    //STDL();





    return MBoundingBox(corner1, corner2);


}





MUserData* NvParticlesShapeDrawOverride::prepareForDraw(


    const MDagPath& objPath,


    const MDagPath& cameraPath,


    MUserData* oldData)


{


    MStatus status;


    //STDL();


    // Cache multiplier attribute value for draw callback


    NvParticlesShapeDrawOverrideData* data = dynamic_cast<NvParticlesShapeDrawOverrideData*>(oldData);


    if (!data)


    {


        // data did not exist or was incorrect type, create new


        data = new NvParticlesShapeDrawOverrideData();


    }





    data->dagpath = objPath;


    data->fIsSelected = false;//getSelectionStatus(objPath);





    //MObject mobj = objPath.node();


    //STDERR(objPath.partialPathName().asChar());


    MFnDependencyNode node(objPath.node());





    data->shapeNode = dynamic_cast<NvParticlesParticleShape*>(node.userNode(&status));


    CHECK_MSTATUS(status);





    return data;


}





void NvParticlesShapeDrawOverride::draw(const MHWRender::MDrawContext& context, const MUserData* data)


{


    // get cached data


    NvParticlesParticleShape* shapeNode = NULL;


    bool isSelected = false;


    MDagPath dagpath;





    const NvParticlesShapeDrawOverrideData* userData = dynamic_cast<const NvParticlesShapeDrawOverrideData*>(data);


    if (userData)


    {


        //multiplier = userData->fMultiplier;


        isSelected = userData->fIsSelected;


        shapeNode = userData->shapeNode;


        dagpath = userData->dagpath;


    }


    else


        return;





    //STDERR2(shapeNode, isSelected);


    assert(shapeNode);





    // set colour


    static const float colorData[] = {1.0f, 0.0f, 0.0f};


    static const float selectedColorData[] = {0.0f, 1.0f, 0.0f};


    if(isSelected)


        glColor3fv(selectedColorData);


    else


        glColor3fv(colorData);








    MStatus status;





    // set world matrix


    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    MMatrix transform = context.getMatrix(MHWRender::MDrawContext::kWorldViewMtx, &status);


    if (status)


    {


        glLoadMatrixd(transform.matrix[0]);


    }





    // set projection matrix


    glMatrixMode(GL_PROJECTION);


    glPushMatrix();


    MMatrix projection = context.getMatrix(MHWRender::MDrawContext::kProjectionMtx, &status);


    if (status)


    {


        glLoadMatrixd(projection.matrix[0]);


    }





    const int displayStyle = context.getDisplayStyle();





    int sx,sy,sw,sh;


    context.getViewportDimensions(sx,sy,sw,sh);





    shapeNode->glDraw(dagpath, sw, sh, 60, transform, false);





    glMatrixMode(GL_PROJECTION);


    glPopMatrix();





    glMatrixMode(GL_MODELVIEW);


    glPopMatrix();





    glCheckErrors();


}
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/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLESSHAPEDRAWOVERRIDE_H_INCLUDED
#define NVPARTICLESSHAPEDRAWOVERRIDE_H_INCLUDED

#include <maya/MPxDrawOverride.h>
#include <maya/MUserData.h>
#include <maya/MDagPath.h>


class NvParticlesParticleShape;

//---------------------------------------------------------------------------
//! Viewport 2.0 override implementation.
//!
class NvParticlesShapeDrawOverrideData : public MUserData
{
public:
	NvParticlesShapeDrawOverrideData() : MUserData(false) {} // don't delete after draw
	virtual ~NvParticlesShapeDrawOverrideData() {}

	NvParticlesParticleShape* shapeNode;
	bool fIsSelected;
	MDagPath dagpath;
};

//---------------------------------------------------------------------------
class NvParticlesShapeDrawOverride : public MHWRender::MPxDrawOverride
{
public:
	static MHWRender::MPxDrawOverride* Creator(const MObject& obj)
	{
		return new NvParticlesShapeDrawOverride(obj);
	}

	virtual ~NvParticlesShapeDrawOverride();

	virtual MBoundingBox boundingBox(
		const MDagPath& objPath,
		const MDagPath& cameraPath) const;

	virtual MUserData* prepareForDraw(
		const MDagPath& objPath,
		const MDagPath& cameraPath,
		MUserData* oldData);

	static void draw(const MHWRender::MDrawContext& context, const MUserData* data);

private:
	NvParticlesShapeDrawOverride(const MObject& obj);

	//float getMultiplier(const MDagPath& objPath) const;
	bool getSelectionStatus(const MDagPath& objPath) const;
};

#endif // NVPARTICLESSHAPEDRAWOVERRIDE_H_INCLUDED
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/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





 #include "../../../solvers/wcsph/Wcsph.h"





void nvParticles_init()


{


    new Easy::NvParticles::Manager;





    Easy::NvParticles::Manager::getSingleton().solverFactory.registerType("wcsph", Easy::NvParticles::Wcsph::Solver::creator);


}
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nvparticles-public-016a08f98fd3/extras/NvParticlesForMaya/src/plugin.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include <maya/MStatus.h>


#include <maya/MGlobal.h>


#include <maya/MFnPlugin.h>


#include <maya/MDagModifier.h>


#include "NvParticlesMayaStringResources.h"


#include "NvParticlesParticleShape.h"


#include "NvParticlesParticleShapeUI.h"


#include "NvParticlesPrimitiveShape.h"





// viewport 2.0...


#include <maya/MDrawRegistry.h>


#include "NvParticlesShapeDrawOverride.h"


#include "NvParticlesParticleCache.h"


#include "NvParticlesManager.h"





extern void nvParticles_init();





//-----------------------------------------------------------------------------------


namespace NvParticlesForMaya


{


static MString pluginPath;


}





//-----------------------------------------------------------------------------------


// Register all strings used by the plugin C++ code


static MStatus registerMStringResources(void)


{


    return MS::kSuccess;


}





//-----------------------------------------------------------------------------------


MStatus initializePlugin( MObject obj )


{


    MStatus status;


    MFnPlugin pluginFn( obj, "NVIDIA", "1.0", "Any");





    nvParticles_init();





    // Get the path of the plugin.


    // We can use this to set the environment correctly.


    NvParticlesForMaya::pluginPath = pluginFn.loadPath();





    //-----------------------------------------------------------------------------------


    // primitives...





    CHECK_MSTATUS_AND_RETURN_IT( pluginFn.registerNode( 


        kNvParticlesPrimitiveShapePluginName,


        NvParticlesPrimitiveShape::id,


        NvParticlesPrimitiveShape::creator,


        NvParticlesPrimitiveShape::initialize,


        MPxNode::kLocatorNode


        ) );





    //-----------------------------------------------------------------------------------


    // Emitters...





    CHECK_MSTATUS_AND_RETURN_IT( pluginFn.registerNode( 


        kNvParticlesParticleCachePluginName, 


        NvParticlesParticleCache::id,


        &NvParticlesParticleCache::creator, &NvParticlesParticleCache::initialize,


        MPxNode::kEmitterNode


        ) );





    //-----------------------------------------------------------------------------------


    // shapes





    CHECK_MSTATUS_AND_RETURN_IT( pluginFn.registerShape( 


        kNvParticlesParticleShapePluginName,


        NvParticlesParticleShape::id,


        &NvParticlesParticleShape::creator,


        &NvParticlesParticleShape::initialize,


        &NvParticlesParticleShapeUI::creator,


        &NvParticlesParticleShape::drawDbClassification


        ) );





    NvParticlesParticleShape::nodeRemovedCallback = MDGMessage::addNodeRemovedCallback(NvParticlesParticleShape::onNodeRemoved, kNvParticlesParticleShapePluginName, &status);


    CHECK_MSTATUS_AND_RETURN_IT(status);





    /*NvParticlesParticleShape::nodePreConnectionCallback = MDGMessage::addPreConnectionCallback(NvParticlesParticleShape::onNodePreConnection, kNvParticlesParticleShapePluginName, &status);


    CHECK_MSTATUS_AND_RETURN_IT(status);*/





    // viewport 2.0 rendering...


    CHECK_MSTATUS_AND_RETURN_IT( MHWRender::MDrawRegistry::registerDrawOverrideCreator(


        NvParticlesParticleShape::drawDbClassification,


        NvParticlesParticleShape::drawRegistrantId,


        NvParticlesShapeDrawOverride::Creator


        ) );





    //-----------------------------------------------------------------------------------


    // Run MEL script for user interface initialization.


    if (MGlobal::mayaState() == MGlobal::kInteractive)


    {


        MString sCmd = "evalDeferred \"source \\\"nvParticles_initUI.mel\\\"\"";


        MGlobal::executeCommand( sCmd );


    }





    MGlobal::displayInfo(kNvParticlesPluginName " loaded.");


    return status;


}





//-----------------------------------------------------------------------------------


MStatus uninitializePlugin( MObject obj )


{


    MStatus   status;


    MFnPlugin pluginFn( obj );





    MMessage::removeCallback( NvParticlesParticleShape::nodeRemovedCallback );


    //MMessage::removeCallback( NvParticlesParticleShape::nodePreConnectionCallback );





    CHECK_MSTATUS( MHWRender::MDrawRegistry::deregisterGeometryOverrideCreator(


                NvParticlesParticleShape::drawDbClassification,


                NvParticlesParticleShape::drawRegistrantId) );





    CHECK_MSTATUS( pluginFn.deregisterNode( NvParticlesParticleShape::id ) );


    CHECK_MSTATUS( pluginFn.deregisterNode( NvParticlesPrimitiveShape::id ) );





    // Run MEL script for user interface cleanup.


    if (MGlobal::mayaState() == MGlobal::kInteractive)


    {


        MString sCmd = "evalDeferred \"__nvParticlesCleanupUI\"";


        MGlobal::executeCommand( sCmd );


    }





    MGlobal::displayInfo(kNvParticlesPluginName " unloaded.");





    return status;


}


//-----------------------------------------------------------------------------------
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Installation and compilation notes:
-----------------------------------------------------------------------------------

These are not particularly verbose instructions because... 
if you know how to interpret fluid-dynamics in CUDA, and are competent with Maya plug-ins, then you should have no problems deciphering this. :-)


Prerequisites:
-----------------------------------------------------------------------------------

You will need a Cuda4.0 capable driver and Maya2012 installed.


Contents
-----------------------------------------------------------------------------------

�	base
	o	Contains utility classes and functions.
�	library
	o	Contains the code for the particle system architecture. 
�	solvers
	o	Code for the core solver of the particle system.
�	testing
	o	A simple test application.
�	scripts
	o	Installation and Launch shell scripts.
�	props
	o	MSVC 2010 property files.
�	dist
	o	External libraries required for execution.
�	extras
	o	Contains the Maya plug-in code and scripts.


Compilation (Windows)
-----------------------------------------------------------------------------------

This is compiled in msvc2010. Simply load the nvparticles-all.sln solution and build.


Compilation (Linux)
-----------------------------------------------------------------------------------

There are project files for Codeblocks. But you can also use the Makefile tree.
It's pretty self explanatory, just hack the Makefile as you see fit.
You may want to install gcc4.1.2 if you are building the plug-in for Maya.


Running a compilation build
-----------------------------------------------------------------------------------

There are numerous scripts in the "scripts" directory. 
If you are testing a compilation, rather than running a final installation, then you will want to use the commands which start with "__".
A quick glance at the __install scripts should tell you that these "__" scripts are not copied to the installation directory.


Installation (Windows7 - x64):
-----------------------------------------------------------------------------------

Copy the demo into any appropriate directory.

Provided the "maya" executable is in the PATH, you can launch maya with all the correct environment by running "bin\run_maya_win64.bat"

However if you wish to build the environment yourself then set the following environment variables:

NVPARTICLES_INSTALL_PATH = <installdir>
PATH = <installdir>\lib\win64;<installdir>\lib\win64\third;%PATH%

MAYA_PLUG_IN_PATH = <installdir>\NvParticlesForMaya\maya2012\plug-ins;%MAYA_PLUG_IN_PATH%
MAYA_SCRIPT_PATH = <installdir>\NvParticlesForMaya\module\scripts;%MAYA_SCRIPT_PATH%
XBMLANGPATH = <installdir>\NvParticlesForMaya\module\icons;%XBMLANGPATH%

Now you should be able to load the plug-in from within Maya2012.
The file to load is: "maya2012\NvParticlesForMaya-win64.mll"

You can tell if it was successful if the NvParticles menu appears.


Installation (Linux - x64):
-----------------------------------------------------------------------------------

Copy the demo into any appropriate directory.

Provided the "maya" executable is in the PATH, you can launch maya with all the correct environment by running "bin\run_maya_linux64.bat"

However if you wish to build the environment yourself then set the following environment variables:

NVPARTICLES_INSTALL_PATH = <installdir>
LD_LIBRARY_PATH = <installdir>\lib\linux64:<installdir>\lib\linux64\third:$LD_LIBRARY_PATH

MAYA_PLUG_IN_PATH = <installdir>\NvParticlesForMaya\maya2012\plug-ins:$MAYA_PLUG_IN_PATH%
MAYA_SCRIPT_PATH = <installdir>\NvParticlesForMaya\module\scripts:$MAYA_SCRIPT_PATH
XBMLANGPATH = <installdir>\NvParticlesForMaya\module\icons:$XBMLANGPATH

Now you should be able to load the plug-in from within Maya2012.
The file to load is: "maya2012\libNvParticlesForMaya-linux64.so"

You can tell if it was successful if the NvParticles menu appears.

You may need to run, "chmod -R 777 <installdir>/bin/*", so that you can execute the files after copying them.
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PROJECT_NAME := NvParticles
TARGET_NAME := linux64_gcc4.1

CCFILES := \
		NvParticlesManager.cpp \
		NvParticlesParameters.cpp \
		NvParticlesProfiler.cpp \
		NvParticlesPrimitives.cpp \
		NvParticlesForces.cpp \
		NvParticlesGrid.cpp \
		NvParticlesParticleBuffer.cpp \
		NvParticlesParticleContainer.cpp \
		NvParticlesParticleModifier.cpp \
		NvParticlesParticleRenderer.cpp \
		NvParticlesParticleSerializer.cpp \
		NvParticlesParticleSolverImpl.cpp \
		NvParticlesParticleRendererImpl_Point.cpp \
		NvParticlesParticleRendererImpl_Sphere.cpp \
		NvParticlesParticleSerializerImpl_Raw.cpp

CUFILES := \
		NvParticlesGridCuda.cu \
		NvParticlesParticleCUDA.cu

COMMONFLAGS := -DEASY_USE_PROFILER -DEASY_USE_GLUT 

COMMONLIBS := -L../../dist/linux64_gcc4.1 -lGLEW -lglut \
              -L../../base/__build/NvParticlesBase/lib -lNvParticlesBase_x86_64 \

INCLUDES := -I../../base/src \
            -I../../base/third/include \
            -I../src

SRCDIR := ../src/

ROOTDIR := ../__build/$(PROJECT_NAME)/$(TARGET_NAME)

STATIC_LIB := lib$(PROJECT_NAME).a

include ../../base/projects/common.mk









nvparticles-public-016a08f98fd3/library/src/NvParticlesCollisionMathInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_COLLISION_MATH_INLINE_H_INCLUDED
#define NVPARTICLES_COLLISION_MATH_INLINE_H_INCLUDED

namespace Collision
{

#define NVPARTICLES_UNITBOXLEN 1
#define NVPARTICLES_UNITSPHERELEN 1
#define NVPARTICLES_EPSILON 0.0000001f

//------------------------------------------------------------------------------------------
// given segment ab and point c, computes closest point d on ab
// also returns t for the position of d, d(t) = a + t(b-a)
inline static NVPARTICLES_CUDA_EXPORT
vec3f closestPointOnSegment(vec3f c, vec3f a, vec3f b, float &t)
{
    vec3f ab = b - a;
    t = dot(c - a, ab) / dot(ab, ab);
    t = clamp(t, 0.0f, 1.0f);
    return a + t * ab;
}

//------------------------------------------------------------------------------------------
/// plane
inline static NVPARTICLES_CUDA_EXPORT
float PlaneExt(vec3f Pw, vec3f V, float _collisionDist, mat44f xform, mat44f xformInv, vec3f extents, vec3f &contactPoint, vec3f &contactNormal)
{
    float penetration = 0;
    const float collisionDist = 0;

    vec3f Pb = xformInv.multiplyPoint(Pw);

    //if ((Pb.x >= -extents.x) && (Pb.x <= extents.x) && (Pb.y >= -extents.y) && (Pb.y <= extents.y))
    {
        // inside range.

        //V -= (prevPb - Pb);
        V = xformInv.multiply(V);

        // BUT we must be certain we were heading towards the exterior of the plane (so we need V).
        if (Pb.z < 0)// && (Pb.z-V.z) >= 0)
        {
            contactNormal = make_vec3f(0, 0, 1);
            contactPoint = (make_vec3f(Pb.x, Pb.y, 0) + contactNormal*collisionDist);

            contactPoint = xform.multiplyPoint(contactPoint);
            contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();

            penetration = length(contactPoint - Pw);
        }
    }

    return penetration;
}

//------------------------------------------------------------------------------------------
/// Evaluate a collision with a halfspace (0,0,1) and get the penetration.
/// (Note that Ncontact is simply the halfspace normal.)
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space point-radius.
/// @param	xform			cube-space to world-space transform.
/// @param	xformInv		world-space to cube-space transform.
/// @param	Pcontact		[out] world-space contact-point.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT
float UnitHalfSpace(vec3f Pw, float collisionDist, mat44f xform, mat44f xformInv, vec3f &Pcontact, vec3f &Ncontact)
{
    float penetration = 0;

	vec3f Pb = xformInv.multiplyPoint(Pw);
	vec3f collisionRadius = xformInv.multiply(make_vec3f(collisionDist));

    penetration = collisionRadius.z - Pb.z;

    Pcontact = make_vec3f(Pb.x, Pb.y, 0);

    Pcontact = xform.multiplyPoint(Pcontact);
	Ncontact = normalize(make_vec3f(xform.Z()));

    return penetration;
}

//------------------------------------------------------------------------------------------
/// Evaluate a collision with a halfspace and get the penetration.
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space point-radius.
/// @param	halfspace		(nx,ny,nz,d) where n is normalized, and d is the distance to the origin.
/// @param	Pcontact		[out] world-space contact-point.
/// @param	Ncontact		[out] world-space contact-normal.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT
float HalfSpace(vec3f Pw, float collisionDist, vec4f halfspace, vec3f &Pcontact, vec3f &Ncontact)
{
	Ncontact = make_vec3f(halfspace.x, halfspace.y, halfspace.z);

	vec3f relPos = Pw + (Ncontact * halfspace.w);

	float distance = -dot(relPos, Ncontact);

	Pcontact = Pw - Ncontact * distance;

    return collisionDist + distance;
}

//------------------------------------------------------------------------------------------
/// Evaluate a collision with the interior walls of a unit-cube (-1, +1).
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space collision radius.
/// @param	xform			cube-space to world-space transform.
/// @param	xformInv		world-space to cube-space transform.
/// @param	contactPoint	[out] world-space contact-point.
/// @param	contactNormal	[out] world-space contact-normal.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT
float UnitBoxInt(const vec3f Pw, const float collisionDist, const mat44f& xform, const mat44f& xformInv, vec3f& contactPoint, vec3f& contactNormal)
{
	// transform point into primitive-space.
	vec3f P = xformInv.multiplyPoint(Pw);
	contactNormal = make_vec3f(0);
	contactPoint = P;

	// TODO: transform collision-distance into primitive-space. (creating a non-uniform scaled sphere)
	vec3f collisionRadius = xformInv.multiply(make_vec3f(collisionDist));

	float xlen = length(xform.X());
	float ylen = length(xform.Y());
	float zlen = length(xform.Z());

	vec3f Pcontact[6];
	vec3f Ncontact[6];
	float penetration[6];

	penetration[0] = HalfSpace(P, collisionRadius.x, make_vec4f(-1,0,0,1), Pcontact[0], Ncontact[0]) * xlen;
	penetration[1] = HalfSpace(P, collisionRadius.x, make_vec4f(1,0,0,1), Pcontact[1], Ncontact[1]) * xlen;
	penetration[2] = HalfSpace(P, collisionRadius.y, make_vec4f(0,-1,0,1), Pcontact[2], Ncontact[2]) * ylen;
	penetration[3] = HalfSpace(P, collisionRadius.y, make_vec4f(0,1,0,1), Pcontact[3], Ncontact[3]) * ylen;
	penetration[4] = HalfSpace(P, collisionRadius.z, make_vec4f(0,0,-1,1), Pcontact[4], Ncontact[4]) * zlen;
	penetration[5] = HalfSpace(P, collisionRadius.z, make_vec4f(0,0,1,1), Pcontact[5], Ncontact[5]) * zlen;

	int maxIndex = 0;
	float maxPenetration = 0;
	for(int i=0;i<6;++i)
	{
		if (penetration[i] > maxPenetration)
		{
			maxPenetration = penetration[i];
			maxIndex = i;
		}
	}

    //contactPoint = xform.multiplyPoint(contactPoint);
	// flip the normal!
    contactNormal = normalize(xformInv.multiplyTranspose(Ncontact[maxIndex]));

    // get penetration in world-space!
	//if (maxPenetration > 0)
	//	maxPenetration = length(contactPoint-Pw);

	return maxPenetration;
}

//------------------------------------------------------------------------------------------
/// collide with a unit sphere's interior
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space collision radius.
/// @param	xform			cube-space to world-space transform.
/// @param	xformInv		world-space to cube-space transform.
/// @param	contactPoint	[out] world-space contact-point.
/// @param	contactNormal	[out] world-space contact-normal.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT
float UnitSphereInt(vec3f Pw, float _collisionDist, mat44f xform, mat44f xformInv, vec3f &contactPoint, vec3f &contactNormal)
{
    const float collisionDist = 0;
    const float bl = NVPARTICLES_UNITSPHERELEN;
    float penetration = 0;

    vec3f p = xformInv.multiplyPoint(Pw);

    //nb. collisionDist is already been scaled.
    float dist = length(p);
    contactNormal = -(p / dist);

    penetration = collisionDist + (dist - bl);

    contactPoint = p + (penetration*contactNormal);

	contactPoint = xform.multiplyPoint(contactPoint);
    contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();

    return penetration;
}

//------------------------------------------------------------------------------------------
/// collide with a unit sphere's exterior
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space collision radius.
/// @param	xform			cube-space to world-space transform.
/// @param	xformInv		world-space to cube-space transform.
/// @param	contactPoint	[out] world-space contact-point.
/// @param	contactNormal	[out] world-space contact-normal.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT
float UnitSphereExt(vec3f Pw, float _collisionDist, mat44f xform, mat44f xformInv, vec3f &contactPoint, vec3f &contactNormal)
{
    const float collisionDist = 0;
    const float radius = NVPARTICLES_UNITSPHERELEN;
    float penetration = 0;

    vec3f p = xformInv.multiplyPoint(Pw);

    //nb. collisionDist is already been scaled.
    float dist = length(p);
    contactNormal = (p / dist);

    penetration = collisionDist + (radius - dist);

    contactPoint = p + (penetration*contactNormal);

    contactPoint = xform.multiplyPoint(contactPoint);
    contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();

    // get penetration in world-space
    //penetration = ((penetration>0)?1:-1) * length(contactPoint-Pw);
    //penetration = collisionDist + (dist - bl);
    ///penetration = -(collisionDist + (dist - bl));

    return penetration;
}

//------------------------------------------------------------------------------------------
/// collide with a unit capsule's exterior
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space collision radius.
/// @param	xform			cube-space to world-space transform.
/// @param	xformInv		world-space to cube-space transform.
/// @param	contactPoint	[out] world-space contact-point.
/// @param	contactNormal	[out] world-space contact-normal.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT float
UnitCapsuleExt(const vec3f Pw, const float _collisionDist, const float len, const mat44f xform, const mat44f xformInv, vec3f &contactPoint, vec3f &contactNormal)
{
    const float collisionDist = 0;
    const float radius = NVPARTICLES_UNITSPHERELEN;
    float penetration = 0;
    float halflen = len/2.f;
	float t;
	vec3f nearestPt;

    vec3f p = xformInv.multiplyPoint(Pw);

    nearestPt = closestPointOnSegment(p, make_vec3f(0,0,-halflen), make_vec3f(0,0,halflen), t);

    vec3f relPos = p - nearestPt;
    float dist = length(relPos);
    contactNormal = relPos/dist;

    // get amount we have penetrated (negative if not)
    penetration = collisionDist + (radius - dist);

    contactPoint = p + contactNormal*penetration;

	contactPoint = xform.multiplyPoint(contactPoint);
    contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();

    return penetration;
}

//------------------------------------------------------------------------------------------
/// collide with a convex-hull (exterior)
///
/// @param	Pw				world-space point to test.
/// @param	collisionDist	world-space collision radius.
/// @param	xform			cube-space to world-space transform.
/// @param	xformInv		world-space to cube-space transform.
/// @param	numPlanes		number of convex planes.
/// @param	planes			Array of planes that fomr the convex-hull.
/// @param	contactPoint	[out] world-space contact-point.
/// @param	contactNormal	[out] world-space contact-normal.
///
/// @return					world-space penetration distance. (negative means outside object).
///
inline static NVPARTICLES_CUDA_EXPORT
float ConvexPlanesExt(vec3f Pw, float _collisionDist, mat44f xform, mat44f xformInv, const int numPlanes, const vec4f* planes, vec3f& contactPoint, vec3f& contactNormal)
{
    const float collisionDist = 0;
    float penetration = 0;

    vec3f p = xformInv.multiplyPoint(Pw);

    int isOutside = 0;
    float closestDist = -1e10;
    vec3f closestNormal;

    // test each plane...
    for (int i=0; i<numPlanes; i++)
	{
        const vec4f& plane = planes[i];
        float dist = dot(p, make_vec3f(plane.x,plane.y,plane.z)) - plane.w;

        if (dist < collisionDist)
		{
            // inside plane...
            if (dist > closestDist)
			{
                closestDist = dist;
                closestNormal = make_vec3f(plane.x,plane.y,plane.z);
            }
        }
		else
		{
            // outside
            isOutside = 1;
            break;
        }
    }

    if (!isOutside)
	{
        // point is inside all planes...
		penetration = collisionDist + closestDist;

        contactPoint = p + penetration*closestNormal;
		contactPoint = xform.multiplyPoint(contactPoint);
		contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();
    }

    return penetration;
}

//------------------------------------------------------------------------------------------
inline static NVPARTICLES_CUDA_EXPORT
float UnitBoxExt(vec3f p, float _collisionDist, mat44f xform, mat44f xformInv, vec3f &contactPoint, vec3f &contactNormal, float scale=1.f)
{
    float penetration = 0;
    const float collisionDist = 0;
    const float bl = NVPARTICLES_UNITBOXLEN;

    p = make_vec3f(xformInv * make_vec4f(p.x,p.y,p.z,1));

    // this MUST return true if p == low or high bounds (to avoid div by zero in other condition)
    if (((p.x >= -bl) && (p.x <= bl) && (p.y >= -bl) && (p.y <= bl) && (p.z >= -bl) && (p.z <= bl)))
    {
        // find closest plane
        float minDist = 1e10f;
        float d;
        d = bl - p.x;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(1, 0, 0);
        }
        d = bl - p.y;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, 1, 0);
        }
        d = bl - p.z;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, 0, 1);
        }

        d = p.x - -bl;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(-1, 0, 0);
        }
        d = p.y - -bl;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, -1, 0);
        }
        d = p.z - -bl;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, 0, -1);
        }

        // get amount we have penetrated (negative if not)
        penetration = (minDist + collisionDist);
        contactPoint = (p + contactNormal*penetration);// / scale;

        contactPoint = xform.multiplyPoint(contactPoint);
        contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();
    }
    else if(collisionDist != 0)
    {
        // find closest point on unit box
        // (this only works if point is outside box!)
        vec3f q = fmaxf(fminf(p, make_vec3f(bl)), make_vec3f(-bl));

        vec3f d = p - q;
        float dist = length(d);
        contactNormal = d / dist;   // not really correct on corners?

        // project outside of box
        contactPoint = (q + contactNormal*collisionDist);// / scale;

        contactPoint = xform.multiplyPoint(contactPoint);
        contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();

        penetration = -(dist - collisionDist);
    }

    // return penetration (negative if it is outside the box)
    return penetration;
}


//------------------------------------------------------------------------------------------
// test if point is inside box
inline static NVPARTICLES_CUDA_EXPORT
bool pointInsideBox(vec3f p, vec3f low, vec3f high)
{
    return ((p.x >= low.x) && (p.x <= high.x) &&
            (p.y >= low.y) && (p.y <= high.y) &&
            (p.z >= low.z) && (p.z <= high.z));
}

//------------------------------------------------------------------------------------------
// find closest point on box to p
// by clamping each coordinate to box min/max
// only works if point is outside box!
inline static NVPARTICLES_CUDA_EXPORT
vec3f closestPointOnBox(vec3f p, vec3f low, vec3f high)
{
    return fmaxf(fminf(p, high), low);
}

//------------------------------------------------------------------------------------------
inline static NVPARTICLES_CUDA_EXPORT
float collideBoxExt(vec3f p, float collisionDist, vec3f low, vec3f high, mat44f xform, mat44f xformInv, vec3f &contactPoint, vec3f &contactNormal)
{
    p = make_vec3f(xformInv * make_vec4f(p.x,p.y,p.z,1));

    // this MUST return true if p == low or high bounds
    // (to avoid div by zero in other condition)
    if (pointInsideBox(p, low, high))
    {
        // find closest plane
        float minDist = 1e10f;
        float d;
        d = high.x - p.x;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(1, 0, 0);
        }
        d = high.y - p.y;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, 1, 0);
        }
        d = high.z - p.z;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, 0, 1);
        }

        d = p.x - low.x;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(-1, 0, 0);
        }
        d = p.y - low.y;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, -1, 0);
        }
        d = p.z - low.z;
        if (d < minDist)
        {
            minDist = d;
            contactNormal = make_vec3f(0, 0, -1);
        }

        // get amount we have penetrated (negative if not)
        float penetration = (minDist + collisionDist);
        contactPoint = p + contactNormal*penetration;

        contactPoint = xform.multiplyPoint(contactPoint);
        contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();


        return -penetration;
    }
    else
    {
        // find closest point on box
        vec3f q = closestPointOnBox(p, low, high);

        vec3f d = p - q;
        float dist = length(d);
        contactNormal = d / dist;   // not really correct on corners?

        // project outside of box
        contactPoint = q + contactNormal*collisionDist;

        contactPoint = xform.multiplyPoint(contactPoint);
        contactNormal = xformInv.multiplyTranspose(contactNormal).normalized();

        // return penetration (negative if it is inside the box)
        return dist - collisionDist;
    }
}

} // end of namespace

#endif // NVPARTICLES_COLLISION_MATH_INLINE_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesColorMathCudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_COLOR_MATH_CUDA_INLINE_H_INCLUDED
#define NVPARTICLES_COLOR_MATH_CUDA_INLINE_H_INCLUDED

//------------------------------------------------------------------------------------------
enum COLOR_GRADIENT
{
	COLOR_GRADIENT_NONE,
	COLOR_GRADIENT_WHITE_TO_BLACK,
    COLOR_GRADIENT_BLACK_TO_WHITE,
	COLOR_GRADIENT_BLUE_TO_RED_HSV,
	COLOR_GRADIENT_TEMPERATURE,
};

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
float4 computeColorGradient(int colorGradient, float value)
{
	float4 color = make_float4(0,0,0,0);
	switch (colorGradient)
	{
    case COLOR_GRADIENT_BLACK_TO_WHITE:
        color = make_float4(value,value,value,1);
        break;

    case COLOR_GRADIENT_WHITE_TO_BLACK:
        color = make_float4(1-value,1-value,1-value,1);
        break;

	case COLOR_GRADIENT_BLUE_TO_RED_HSV:
		{
			float h = clamp((1-value)*245.0f,0.0f,245.0f);
			vec3f rgb = hsvToRgb(h,0.5f,1);
			color = make_float4(rgb.x,rgb.y,rgb.z,1);
		}
		break;

	case COLOR_GRADIENT_TEMPERATURE:
		{
			float v = value;
			vec3f rgb = pseudoTemperature(v);
			color = make_float4(rgb.x,rgb.y,rgb.z,1);
		}
		break;
	}
	return color;
}

//------------------------------------------------------------------------------------------
// a simple color palette for diagnostic coloring...
//
#define NVPARTICLES_COLOR_PALETTE_SIZE 10
#ifdef __CUDACC__
__constant__ float4 d_colorPalette[NVPARTICLES_COLOR_PALETTE_SIZE] = {{1,0,0,1}, {0,1,0,1}, {0,0,1,1}, {1,1,0,1}, {1,0,1,1}, {0,1,1,1}, {1,1,1,1}, {0.5,0.5,0.5,1}, {0.5,1,0,1}, {0.5,0,1,1}};
#endif
static const float4 h_colorPalette[NVPARTICLES_COLOR_PALETTE_SIZE] = {{1,0,0,1}, {0,1,0,1}, {0,0,1,1}, {1,1,0,1}, {1,0,1,1}, {0,1,1,1}, {1,1,1,1}, {0.5,0.5,0.5,1}, {0.5,1,0,1}, {0.5,0,1,1}};
#ifdef __CUDA_ARCH__
#define NVPARTICLES_PALETTE_COLOR(i) d_colorPalette[i%NVPARTICLES_COLOR_PALETTE_SIZE]
#else
#define NVPARTICLES_PALETTE_COLOR(i) h_colorPalette[i%NVPARTICLES_COLOR_PALETTE_SIZE]
#endif

//-----------------------------------------------------------------------------------
#endif // NVPARTICLES_COLOR_MATH_CUDA_INLINE_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesConfig.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#define NVPARTICLES_USE_DOUBLEBUFFERING

//#define NVPARTICLES_SCOPED_TIMER(x,s) NVPARTICLES_PROFILE(x);Easy::Cu::ScopedTimer __scopedTimer(x,(cudaStream_t)s)
#define NVPARTICLES_SCOPED_TIMER(x,s) NVPARTICLES_PROFILE(x);Easy::Cu::ScopedStream __scopedStream((cudaStream_t)s)
//#define NVPARTICLES_SCOPED_TIMER(x,s) NVPARTICLES_PROFILE(x);Easy::ScopedTimer __scopedTimer(x)
//#define NVPARTICLES_SCOPED_TIMER(x,s) NVPARTICLES_PROFILE(x)







nvparticles-public-016a08f98fd3/library/src/NvParticlesExports.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_EXPORTS_H_INCLUDED
#define NVPARTICLES_EXPORTS_H_INCLUDED

//----------------------------------------------------------------------------------------------
// export:

#if defined( __WIN32__ ) || defined( _WIN32 )

// If we're not including this from a client build, specify that the stuff
// should get exported. Otherwise, import it.
#if defined( NVPARTICLES_STATIC_LIB )

#define _NvParticlesExport
#define _NvParticlesPrivate
#else
#   	if defined( NVPARTICLES_NONCLIENT_BUILD )
#       	define _NvParticlesExport __declspec( dllexport )
#   	else
#           if defined( __MINGW32__ )
#               define _NvParticlesExport
#           else
#       	    define _NvParticlesExport __declspec( dllimport )
#           endif
#   	endif
#define _NvParticlesPrivate
#endif

#else

// Enable GCC symbol visibility
#   if defined( NVPARTICLES_GCC_VISIBILITY )
#       define _NvParticlesExport  __attribute__ ((visibility("default")))
#       define _NvParticlesPrivate __attribute__ ((visibility("hidden")))
#   else
#       define _NvParticlesExport
#       define _NvParticlesPrivate
#   endif
#endif

#endif // NVPARTICLES_EXPORTS_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesForces.cpp


nvparticles-public-016a08f98fd3/library/src/NvParticlesForces.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesForces.h"


#include "NvParticlesForcesData.h"


#include "cuda_utils.h"


#include "std_utils.h"


#include "NvParticlesProfiler.h"





namespace Easy


{


namespace NvParticles


{





int ParticleForces::debugLevel = 0;





ForceData ParticleForces::Invalid;





//------------------------------------------------------------------------------------------


ParticleForces::ParticleForces()


{


    clear();


    forces.globalDamping = 0.99;


    forces.particleMass = 1.0;


    forces.internalScale = 1.0;


    forces.scale = 1.0;


}





//------------------------------------------------------------------------------------------


ForceData& ParticleForces::get(const std::string& name)


{


    for (int i=0;i<nextForceIndex;++i)


    {


        if (names[i] == name)


            return forces.forces[i];


    }


    return Invalid;


}





//------------------------------------------------------------------------------------------


bool ParticleForces::remove(const std::string& name)


{


    ForceData& data = get(name);


    if (data.type == ForceData::FORCE_NONE)


        return false;





    if (debugLevel > 0)


        printInfo("Removing force: " + name);





    memset((void*)&data, 0, sizeof(ForceData));





    return true;


}





//------------------------------------------------------------------------------------------


bool ParticleForces::add(const std::string& name, ForceData f)


{


    bool rc = true;





    if (nextForceIndex == MAX_FORCES)


    {


        // compact the list of forces!


        for (int i=0;i<nextForceIndex;++i)


        {


            if (forces.forces[i].type != ForceData::FORCE_NONE)


                continue;


            --nextForceIndex;


            forces.forces[i] = forces.forces[nextForceIndex];


            forces.forces[nextForceIndex].type = ForceData::FORCE_NONE;


        }


    }





    int useIndex = nextForceIndex;


    for (int i=0;i<nextForceIndex;++i)


    {


        if (names[i] == name)


        {


            rc = false;


            useIndex = i;





            if (debugLevel > 0)


                printInfo("Updating force: " + name);


        }


    }





    if (useIndex < MAX_FORCES)


    {


        forces.forces[useIndex] = f;


        names[useIndex] = name;


        needUpload = true;





        if (useIndex == nextForceIndex)


        {


            if (debugLevel > 0)


                printInfo("Created force: " + name);





            nextForceIndex++;


        }


    }


    else


    {


        printError(Stringf("Unable to create force: %s (more than %d forces)", name.c_str(), MAX_FORCES));


        rc = false;


    }





    return rc;


}





//------------------------------------------------------------------------------------------


void ParticleForces::clear()


{


    for (int i=0;i<MAX_FORCES;++i)


        forces.forces[i].type = ForceData::FORCE_NONE;


    nextForceIndex = 0;


    needUpload = true;


}





//------------------------------------------------------------------------------------------


bool ParticleForces::add(const std::string& name, int type, float* origin, float* axis, float magnitude, float maxDistance, float attenuation)


{


    ForceData f;


    f.type = type;





    f.origin = make_vec3f(0);


    if (origin)


        f.origin = make_vec3f(origin[0], origin[1], origin[2]);





    f.axis = make_vec3f(0);


    if (axis)


        f.axis = make_vec3f(axis[0], axis[1], axis[2]);





    f.magnitude = magnitude;


    f.maxDistance = (maxDistance < 0)?9999999:maxDistance;


    f.attenuation = std::max(0.0f, attenuation);





    return add(name,f);


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesForces.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_FORCES_H_INCLUDED
#define NVPARTICLES_FORCES_H_INCLUDED

#include "NvParticlesExports.h"
#include "NvParticlesTypes.h"
#include "NvParticlesForcesData.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleForces
{
public:
    ForcesData forces;
    int nextForceIndex;
    bool needUpload;
    std::string names[MAX_FORCES];
    static int debugLevel;
    static ForceData Invalid;

public:

    ParticleForces();

    /// Clear all items.
    ///
    void clear();

    /// Get an item by name.
	/// If it doesn't exist then the type of the returned item will be invalid.
    ///
    ForceData& get(const std::string& name);

	/// Add an item.
	///
    bool add(const std::string& name, ForceData f);
	bool add(const std::string& name, int type, float* origin=0, float* axis=0, float magnitude=0, float maxDistance=-1, float attenuation=0);

	/// Remove an item by name.
	///
    bool remove(const std::string& name);
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_FORCES_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesForcesCudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "NvParticlesIteratorCudaInline.h"
#include "NvParticlesForcesMathInline.h"
#include "math_utils_cuda.h"

//------------------------------------------------------------------------------------------
#ifdef __CUDA_ARCH__
#define NVPARTICLES_FORCE_PARAM(x) d_forcesParams.x
#else
#define NVPARTICLES_FORCE_PARAM(x) h_forcesParams.x
#endif

__device__ __constant__ ForcesData d_forcesParams;
static ForcesData h_forcesParams;

#ifdef NVPARTICLES_USE_FORCE_DATA_TEXTURE
// not yet implemented...
texture<ForceData, 1, cudaReadModeElementType> d_forcesDataTexture;
#endif

//------------------------------------------------------------------------------------------
//! update constants
//!
extern "C" inline static
void uploadForces(const ForcesData& params, cudaStream_t stream=0)
{
#ifdef NVPARTICLES_USE_FORCE_DATA_TEXTURE
    h_forcesParams = params;
	NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_forcesParams, &params, sizeof(ForcesData)-(sizeof(ForceData)*MAX_FORCES), 0, cudaMemcpyHostToDevice, stream ));
    // not yet implemented...
	cudaChannelFormatDesc channelDesc = cudaCreateChannelDesc(MAX_FORCES, 0, 0, 0, cudaChannelFormatKindNone);
    NVPARTICLES_CUDA_SAFE_CALL(cudaBindTexture(0, d_forcesDataTexture, d_imageData, channelDesc, (sizeof(ForceData)*MAX_FORCES)));
#else
    h_forcesParams = params;
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_forcesParams, &params, sizeof(ForcesData), 0, cudaMemcpyHostToDevice, stream ));
#endif
}

//------------------------------------------------------------------------------------------
//! evaluate an external force.
//!
NVPARTICLES_CUDA_EXPORT static
float3 evaluateForce(const ForceData& c, float3 P, float3 V)
{
    // The positional units of forces is NOT the same as the magnitudes,
    // which are specified in world units such as (metres/second)
    float unitScaleRatio = NVPARTICLES_FORCE_PARAM(scale) / NVPARTICLES_FORCE_PARAM(internalScale);

    if(c.type == ForceData::FORCE_UNIFORM)
    {
        return Force::UniformFalloff(P, make_float3(c.origin*unitScaleRatio), make_float3(c.axis), c.magnitude, c.maxDistance*unitScaleRatio, c.attenuation);
    }
    else if(c.type == ForceData::FORCE_RADIAL)
    {
        return Force::RadialFalloff(P, make_float3(c.origin*unitScaleRatio), c.magnitude, c.maxDistance*unitScaleRatio, c.attenuation);
    }
    else if(c.type == ForceData::FORCE_VORTEX)
    {
		return Force::VortexFalloff(P, make_float3(c.origin*unitScaleRatio), make_float3(c.axis), c.magnitude, c.maxDistance*unitScaleRatio, c.attenuation);
    }
    else if(c.type == ForceData::FORCE_DRAG)
    {
        return Force::DragFalloff(P, V, make_float3(c.origin*unitScaleRatio), make_float3(c.axis), NVPARTICLES_FORCE_PARAM(deltaTime), c.magnitude, c.maxDistance*unitScaleRatio, c.attenuation);
    }
    else if(c.type == ForceData::FORCE_AIR)
    {
        return Force::AirFalloff(P, V, make_float3(c.origin*unitScaleRatio), make_float3(c.axis), NVPARTICLES_FORCE_PARAM(deltaTime), c.magnitude, c.maxDistance*unitScaleRatio, c.attenuation);
    }
    else if(c.type == ForceData::FORCE_AXIS)
    {
        return Force::AxisFalloff(P, make_float3(c.origin*unitScaleRatio), make_float3(c.axis), c.magnitude, c.maxDistance*unitScaleRatio, c.attenuation);
    }

    return make_float3(0);
}

//------------------------------------------------------------------------------------------
//! Default force iterator.
//!
struct DefaultForceIterator : SimpleIterator
{
    float3 result;
    float3 P;
    float3 V;

    inline static NVPARTICLES_CUDA_EXPORT
    void pre(DefaultForceIterator& it, const uint &i)
    {
        it.result = make_float3(0);
    }

    inline static NVPARTICLES_CUDA_EXPORT
    bool item(DefaultForceIterator& it, const uint &i)
    {
        const ForceData& c = NVPARTICLES_FORCE_PARAM(forces[it.__iteratorIndex]);
        it.result += evaluateForce(c, it.P, it.V);
        return true;
    }
};

//------------------------------------------------------------------------------------------
//! Accumulate all the forces.
//!
template<class Iterator>
inline NVPARTICLES_CUDA_EXPORT
void iterateForces(Iterator& it, const uint &i)
{
    simpleIterate<Iterator, MAX_FORCES>(it, i);
}

//------------------------------------------------------------------------------------------
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#ifndef NVPARTICLES_FORCES_DATA_H_INCLUDED
#define NVPARTICLES_FORCES_DATA_H_INCLUDED

#include <math_utils.h>

namespace Easy
{
namespace NvParticles
{

struct NVPARTICLES_ALIGN(16) ForceData
{
    enum {FORCE_NONE=0, FORCE_UNIFORM, FORCE_AIR, FORCE_DRAG, FORCE_VORTEX, FORCE_RADIAL, FORCE_TURBULENCE, FORCE_AXIS, NUM_FORCE_TYPES} ForceType;
    int type;
    vec3f axis;
    vec3f origin;
    float maxDistance;
    float magnitude;
    float attenuation;
};

const int MAX_FORCES = 10;

struct NVPARTICLES_ALIGN(16) ForcesData
{
    float time;
    float deltaTime;
    float globalDamping;
    float particleMass;
    float scale;
    float internalScale;
	// NB. this is unused if USE_FORCE_DATA_TEXTURE is defined.
    ForceData forces[MAX_FORCES];
};

}
}

#endif // NVPARTICLES_FORCES_DATA_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesForcesMathInline.h

#ifndef NVPARTICLES_FORCES_MATH_H
#define NVPARTICLES_FORCES_MATH_H

#include <cutil_math.h>
#include "math_utils.h"

namespace Force
{

//------------------------------------------------------------------------------------------
//! A force in a direction.
//!
inline NVPARTICLES_CUDA_EXPORT float3 Uniform(float3 dir, float magnitude)
{
    return dir * magnitude;
}

//------------------------------------------------------------------------------------------
//! A force in a direction, with falloff.
//!
inline NVPARTICLES_CUDA_EXPORT float3 UniformFalloff(float3 pos, float3 origin, float3 dir, float magnitude, float maxDistance, float attenuation)
{
    float3 relPos = pos - origin;
    float distance = length(relPos);
	float factor = 1.0f / (expf(distance * attenuation));

	if (distance > maxDistance)
		factor = 0;

	return magnitude * dir * factor;
}

//------------------------------------------------------------------------------------------
//! A force which opposes the velocity.
//!
inline NVPARTICLES_CUDA_EXPORT float3 Drag(float3 vel, float3 direction, float dt, float magnitude)
{
	if(direction.x == 0 && direction.y == 0 && direction.z == 0)
		direction = normalize(vel);
	float ufactor = dot(vel, direction) + 0.001f;
    magnitude *= -ufactor;// / (dt*dt);

    return direction * magnitude;
}

//------------------------------------------------------------------------------------------
//! A force which opposes the velocity, with falloff.
//!
inline NVPARTICLES_CUDA_EXPORT float3 DragFalloff(float3 pos, float3 vel, float3 origin, float3 direction, float dt, float magnitude, float maxDistance, float attenuation)
{
	if(direction.x == 0 && direction.y == 0 && direction.z == 0)
		direction = normalize(vel);
	float ufactor = dot(vel, direction) + 0.001f;
    magnitude *= -ufactor;// / (dt*dt);

    float3 relPos = pos - origin;
    float distance = length(relPos);
	float factor = 1.0f / (expf(distance * attenuation));

	if (distance > maxDistance)
		factor = 0;

	return direction * magnitude * factor;
}

//------------------------------------------------------------------------------------------
//! A force in a specific direction, with falloff and spread.
//! magnitude = speed the objects match the airvelocity. (NB. different than Maya)
//!
inline NVPARTICLES_CUDA_EXPORT float3 AirFalloff(float3 pos, float3 vel, float3 origin, float3 direction, float dt, float magnitude, float maxDistance, float attenuation)
{
	// direction has magnitude multiplied in.
	//direction *= magnitude;
	float3 relVel = (direction - vel);

    float3 relPos = pos - origin;
    float distance = length(relPos);
	float factor = 1.0f / (expf(distance * attenuation));
	if (distance > maxDistance)
		factor = 0;

    //float ufactor = dot(relVel, direction);

	return relVel * magnitude * factor;
}

//------------------------------------------------------------------------------------------
//! A force away from a point.
//! Negative values will attract.
//!
inline NVPARTICLES_CUDA_EXPORT float3 Radial(float3 pos, float3 origin, float magnitude)
{
    float3 relPos = pos - origin;
    return relPos * magnitude;
}

//------------------------------------------------------------------------------------------
//! A force away from a point, but with falloff.
//!
inline NVPARTICLES_CUDA_EXPORT float3 RadialFalloff(float3 pos, float3 origin, float magnitude, float maxDistance, float attenuation)
{
    float3 relPos = pos - origin;
    float distance = length(relPos);
	float factor = 1.0f / (expf(distance * attenuation));

	if (distance > maxDistance)
		factor = 0;

	return magnitude * (relPos/distance) * factor;
}

//------------------------------------------------------------------------------------------
//! A force around an axis, through a point.
//! (axis must be normalized)
//!
inline NVPARTICLES_CUDA_EXPORT float3 Vortex(float3 pos, float3 origin, float3 axis, float magnitude)
{
    float3 relPos = pos - origin;
    relPos = normalize(relPos);
    float3 force = cross(relPos, axis);

    return force * magnitude;
}

//------------------------------------------------------------------------------------------
//! A force around an axis, through a point, with falloff.
//! (axis must be normalized)
//!
inline NVPARTICLES_CUDA_EXPORT float3 VortexFalloff(float3 pos, float3 origin, float3 axis, float magnitude, float maxDistance, float attenuation)
{
    float3 relPos = pos - origin;
    float distance = length(relPos);
	float factor = 1.0f / (expf(distance * attenuation));

	if (distance > maxDistance)
		factor = 0;

	float3 force = cross(relPos/distance, axis);
	force = force * factor * magnitude;

    return force;
}

//------------------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT float3 AxisFalloff(float3 pos, float3 origin, float3 axis, float magnitude, float maxDistance, float attenuation)
{
    float3 relPos = pos - origin;
    float distance = length(relPos);
	float factor = 1.0f / (expf(distance * attenuation));

	if (distance > maxDistance)
		factor = 0;

	return make_float3(0);
/*
    float innerR = 0.0f;
    float outerR = 1.0f;
    float3 upVector = axis;
    float upStrength = 0.00005f;

    float3 pToAxis = origin - make_float3(P.x, 0.0f, P.z);
    float r = length(pToAxis);

    float distFalloff = 1.0f - smoothstep(innerR, outerR, r);
    float3 tangent = make_float3(pToAxis.z, 0.0f, -pToAxis.x);

    return distFalloff * ((pToAxis * magnitudeCentripetal) + (tangent * magnitudeTangent) + upVector*upStrength);
*/
}

} // end namespace

//------------------------------------------------------------------------------------------
#if 0
// collide two spheres using DEM method
__device__ float3 collideWithSphere(float3 *pP, float3 *pDP,
                                    float3 posB, float3 velB,
                                    float radiusA, float radiusB,
                                    float attraction,
                                    float spring,
                                    float damping,
                                    float shear)
{
    float3 posA = *pP;
    float3 velA = *pDP;

    float3 offset = posA - posB;
    float dist = length (offset);
    float collideDist = radiusA + radiusB;

    float3 force = make_float3(0.0f);
    if (dist < collideDist)
    {
        float3 normOffset = offset / dist;

        // position sphereA on the edge of sphereB
        *pP = (normOffset * collideDist) + posB;

        float3 relVel = velA - velB;

        float vdot = dot (relVel, normOffset);

        if (vdot < 0.0f)
        {
            // relative tangential velocity
            float3 velCorrection = (-vdot * normOffset);
            float3 tanVel = relVel + velCorrection;

            // spring force
            force = spring * (collideDist - dist) * normOffset;
            // dashpot (damping) force
            force += damping * relVel;
            // tangential shear force
            force += shear * tanVel;
            // attraction
            force += attraction * -offset;

            *pDP = force;
        }
    }

    return force;
}


__device__ __host__ void carveWithSphere(float3 *pP, float3 *pDP, float3 Origin, float Radius, float Restituion, float FrictionCooeficient)
{
    float3 Diff;
    float Distance;

    Diff = *pP - Origin;
    Distance = length (Diff);

    if (Distance - Radius > 0.1f)
    {
        float3 NormDiff = Diff * (1.0f / Distance);

        float3 V = *pDP;
        float VDot = dot (V, NormDiff);

        if (VDot < 0.0f)
        {
            // we are outside the sphere.
            *pP = (NormDiff * Radius) + Origin;
            float3 VelocityCorrection = NormDiff * -VDot;
            float3 VTangent = V + VelocityCorrection;
            *pDP = (VTangent * FrictionCooeficient) + (VelocityCorrection * Restituion);
        }
        /*else
        {
            // we are inside the sphere.
            float3 VelocityCorrection = NormDiff * VDot;
            float3 VTangent = V + VelocityCorrection;
            *pDP = (VTangent * FrictionCooeficient) + (VelocityCorrection * Restituion);
        }*/
    }
}


__device__ __host__ void collideWithSphere(float3 *pP, float3 *pDP, float3 Origin, float Radius, float Restituion, float FrictionCooeficient)
{
    float3 Diff;
    float Distance;

    Diff = *pP - Origin;
    Distance = length (Diff);

    if (Distance < Radius)
    {
        float3 NormDiff = Diff * (1.0f / Distance);
        *pP = (NormDiff * Radius) + Origin;

        float3 V = *pDP;
        float VDot = dot (V, NormDiff);

        if (VDot < 0.0f)
        {
            float3 VelocityCorrection = NormDiff * -VDot;
            float3 VTangent = V + VelocityCorrection;
            *pDP = (VTangent * FrictionCooeficient) + (VelocityCorrection * Restituion);
        }
    }
}


__device__ void collideWithPlane(float3 *pP, float3 *pDP, float3 Origin, float3 Axis, float Restituion, float FrictionCooeficient)
{
    float3 Diff;

    Diff = *pP - Origin;
    float Dot = dot (Axis, Diff);

    if (Dot < 0.0f)
    {
        *pP = (Axis * -Dot) + *pP;

        float3 V = *pDP;
        float VDot = dot (V, Axis);

        if (VDot < 0.0f)
        {
            float3 VelocityCorrection = Axis * -VDot;
            float3 VTangent = V + VelocityCorrection;
            *pDP = (VTangent * FrictionCooeficient) + (VelocityCorrection * Restituion);
        }
    }
}

#endif


#endif
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/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "gl_utils.h"


#include "math_utils.h"


#include "cuda_utils.h"


#include "std_utils.h"





#include "NvParticlesGrid.h"


#include "NvParticlesParticleSolverImpl.h"


#include "NvParticlesProfiler.h"


#include <float.h>





namespace Easy


{


namespace NvParticles


{





inline float4 ceil(const float4 v)


{


    return make_float4(::ceil(v.x), ::ceil(v.y), ::ceil(v.z), ::ceil(v.w));


}





//------------------------------------------------------------------------------------------


ParticleGrid::ParticleGrid()


{


    _init();


}


//------------------------------------------------------------------------------------------


void ParticleGrid::_init()


{


    drawLabels = false;


    _isGridDataCopiedToHost = false;





    // grid variables


    maxParticles = 0;


    numCells = 0;


    numAllocatedCells = 0;


    num_occupied_cells = 0;


    bucketCount = make_uint3(1);


    bucketSize = make_vec4f(1.0);





    adjacencyListMaxItems = 0;


    adjacencyListNumItems = 0;


    adjacencyListPitch = 0;





    xform = mat44f::identity();


}


//------------------------------------------------------------------------------------------


bool ParticleGrid::setup(int n)


{


    maxParticles = n;





    bool rc = true;





#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)


    // using radixsort (KeyValuePair)


    // double the length for ping-pong radix computation


    rc &= d_particlesBucketIdMem.Allocate(Cu::Buffer::CUDA, 2 * sizeof(uint2) * n, 0, "d_itemCellIndicesWithSorted");


    d_particlesBucketIdMem.Clear(-1);


    rc &= h_particlesBucketIdMem.Allocate(Cu::Buffer::HOST, sizeof(uint2) * n, 0, "h_itemCellIndicesWithSorted");


    h_particlesBucketIdMem.Clear(-1);





#else


    rc &= d_particlesBucketIdMem.Allocate(Cu::Buffer::CUDA, sizeof(uint) * n, 0, "d_itemCellIndices");


    d_particlesBucketIdMem.Clear(-1);


    rc &= h_particlesBucketIdMem.Allocate(Cu::Buffer::HOST, d_particlesBucketIdMem.Size(), 0, "h_itemCellIndices");


    h_particlesBucketIdMem.Clear(-1);





    rc &= d_particlesSortedIndexMem.Allocate(Cu::Buffer::CUDA, sizeof(uint)*n, 0, "d_sortedItemCellIndices");


    d_particlesSortedIndexMem.Clear(-1);


    rc &= h_particlesSortedIndexMem.Allocate(Cu::Buffer::HOST, d_particlesSortedIndexMem.Size(), 0, "h_sortedItemCellIndices");


    h_particlesSortedIndexMem.Clear(-1);





    rc &= d_itemUsedCells.Allocate(Cu::Buffer::CUDA, sizeof(uint) * n, 0, "d_itemUsedCells");


    d_itemUsedCells.Clear(-1);


    rc &= h_itemUsedCells.Allocate(Cu::Buffer::HOST, d_itemUsedCells.Size(), 0, "h_itemUsedCells");


    h_itemUsedCells.Clear(-1);





#endif





#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)





#if defined(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)





    adjacencyListNumItems = maxParticles;


    adjacencyListMaxItems = NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_MAX_NEIBS;


    adjacencyListMaxItems = max(adjacencyListMaxItems, NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE);





    assert(adjacencyListMaxItems%NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE == 0);





    adjacencyListPitch = adjacencyListMaxItems * NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;


    adjacencyListSize = adjacencyListMaxItems*(adjacencyListNumItems/NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE+1)*NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;





    rc &= d_neighborsBuffer.Allocate(Cu::Buffer::CUDA, sizeof(uint)*adjacencyListSize, 0, "d_neighbors");


    d_neighborsBuffer.Clear(-1);


#else


    // neighbor lists





    adjacencyListNumItems = maxParticles;


    adjacencyListMaxItems = ::min(maxParticles, 64);


    adjacencyListPitch = adjacencyListMaxItems;





    adjacencyListSize = adjacencyListNumItems*adjacencyListPitch;





    rc &= d_neighborsBuffer.Allocate(Cu::Buffer::CUDA, sizeof(uint)*adjacencyListSize, 0, "d_neighbors");


    d_neighborsBuffer.Clear(-1);


#endif





#endif





    return rc;


}





//------------------------------------------------------------------------------------------


ParticleGrid::~ParticleGrid()


{





}





//------------------------------------------------------------------------------------------


/// setup a new cell volume based around the particle bounds and the bucketSize


/// (i.e. quantize to bucketSize - this is easier to read on the screen)


///


bool ParticleGrid::setCellSize(boundingbox4f bbox, vec4f s, int nLevels)


{


    assert(s.x > 0 && s.y > 0 && s.z > 0);





    bucketSize = s;


    particles_bbox = bbox;


    vec4f bboxSize;





    const bool quantize = false;





    if (quantize)


    {


        // quantize to bucketSize...


        particles_bbox.low.x = floor(bbox.low.x/bucketSize.x) * bucketSize.x;


        particles_bbox.low.y = floor(bbox.low.y/bucketSize.y) * bucketSize.y;


        particles_bbox.low.z = floor(bbox.low.z/bucketSize.z) * bucketSize.z;


        particles_bbox.high = ceil(bbox.high/bucketSize)*bucketSize;


        bboxSize = particles_bbox.high - particles_bbox.low;





        bucketCount = make_uint3((uint)ceilf(bboxSize.x/bucketSize.x),


                                 (uint)ceilf(bboxSize.y/bucketSize.y),


                                 (uint)ceilf(bboxSize.z/bucketSize.z));


    }


    else


    {


        // expand bucketSize to fit the bounds precisely...


        /*particles_bbox.low.x = floor(bbox.low.x/bucketSize.x) * bucketSize.x;


        particles_bbox.low.y = floor(bbox.low.y/bucketSize.y) * bucketSize.y;


        particles_bbox.low.z = floor(bbox.low.z/bucketSize.z) * bucketSize.z;


        particles_bbox.high = ceil(bbox.high/bucketSize)*bucketSize;*/


        bboxSize = particles_bbox.high - particles_bbox.low;





        bucketCount.x = (uint)floor(bboxSize.x/bucketSize.x);


        bucketCount.y = (uint)floor(bboxSize.y/bucketSize.y);


        bucketCount.z = (uint)floor(bboxSize.z/bucketSize.z);





        bucketSize.x = bboxSize.x / (bucketCount.x);


        bucketSize.y = bboxSize.y / (bucketCount.y);


        bucketSize.z = bboxSize.z / (bucketCount.z);


    }





    // ensure at least 3 buckets in each dimension,


    // because we search adjacent cells.


    /// WHY IS THIS A PROBLEM?


    // if we have 1 cell, and we use wrapping for the cell-coord, then we might take the wrong cell?


    if (bucketCount.x < NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION)


        bucketCount.x = NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION;


    if (bucketCount.y < NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION)


        bucketCount.y = NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION;


    if (bucketCount.z < NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION)


        bucketCount.z = NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION;





    // clamp to max resolution...


    bool clamped = false;


    if (bucketCount.x > NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION)


    {


        bucketCount.x = NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION;


        bucketSize.x = bboxSize.x / (bucketCount.x-1);


        clamped = true;


    }


    if (bucketCount.y > NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION)


    {


        bucketCount.y = NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION;


        bucketSize.y = bboxSize.y / (bucketCount.y-1);


        clamped = true;


    }


    if (bucketCount.z > NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION)


    {


        bucketCount.z = NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION;


        bucketSize.z = bboxSize.z / (bucketCount.z-1);


        clamped = true;


    }





    if (clamped)


    {


        //ODD_LOG("nvParticles") << "Clamped spatial-grid size to: " << bucketCount.x << SP << bucketCount.y << SP << bucketCount.z << NL;


    }





    if (quantize)


    {


        // just in case we clamped the bucketCount, we have to quantize it again!


        particles_bbox.low.x = floor(bbox.low.x/bucketSize.x) * bucketSize.x;


        particles_bbox.low.y = floor(bbox.low.y/bucketSize.y) * bucketSize.y;


        particles_bbox.low.z = floor(bbox.low.z/bucketSize.z) * bucketSize.z;


        particles_bbox.high = ceil(bbox.high/bucketSize)*bucketSize;


    }





    return _ensureCellVolume(bucketCount, nLevels);


}





//------------------------------------------------------------------------------------------


/// Allocate memory for cell volume.


/// We allocate (sx*sy*sz)*(1<<level) for each level(0 - maxSubdivision)


///


bool ParticleGrid::_ensureCellVolume(uint3 bucketCount, int nLevels)


{


    bool rc = true;


    this->bucketCount = bucketCount;





    numCells = 0;


    for(int l=0; l<nLevels; ++l)


        numCells += (bucketCount.x * bucketCount.y * bucketCount.z) * (1<<l);


    numCells++; // for extra cell.





    assert(numCells > 0);





    // only reallocate if we need to.


    if (numCells > numAllocatedCells)


    {


        // reset this so we can use it to check for an allocation error.


        numAllocatedCells = 0;





        if(rc)


            rc &= h_cellsParticleStartMem.Allocate(Cu::Buffer::HOST, numCells * sizeof(uint));


        if(rc)


            rc &= h_cellsParticleEndMem.Allocate(Cu::Buffer::HOST, numCells * sizeof(uint));





        if(rc)


            rc &= d_cellsParticleStartMem.Allocate(Cu::Buffer::CUDA, numCells * sizeof(uint));


        if(rc)


            rc &= d_cellsParticleEndMem.Allocate(Cu::Buffer::CUDA, numCells * sizeof(uint));





        if(rc)


        {


            h_cellsParticleStartMem.Clear(-1);


            d_cellsParticleStartMem.Clear(-1);


            numAllocatedCells = numCells;


        }





        return true;


    }


    return false;


}





//------------------------------------------------------------------------------------------


// if the data has changed on the device, then copy it back to the host


void ParticleGrid::copyGridDataToHost(long stream)


{


    if (!_isGridDataCopiedToHost && numAllocatedCells>0)


    {


        NVPARTICLES_SCOPED_TIMER("ParticleGrid: transfer grid data", stream);





        h_particlesBucketIdMem.Copy(d_particlesBucketIdMem, 0, 0, -1, Cu::Buffer::CopyOptions().SetStream((long)stream));


        h_cellsParticleStartMem.Copy(d_cellsParticleStartMem, 0, 0, -1, Cu::Buffer::CopyOptions().SetStream((long)stream));


        h_cellsParticleEndMem.Copy(d_cellsParticleEndMem, 0, 0, -1, Cu::Buffer::CopyOptions().SetStream((long)stream));


        h_particlesSortedIndexMem.Copy(d_particlesSortedIndexMem, 0, 0, -1, Cu::Buffer::CopyOptions().SetStream((long)stream));





        num_occupied_cells = numCells;





        _isGridDataCopiedToHost = true;


    }


}





//------------------------------------------------------------------------------------------


SpatialGrid::SpatialGridData ParticleGrid::deviceData()


{


    SpatialGrid::SpatialGridData d;


    d.itemCellIndices = (uint*)d_particlesBucketIdMem.Data();


    d.cellFirstItemIndices = (uint*)d_cellsParticleStartMem.Data();


    d.cellLastItemIndices = (uint*)d_cellsParticleEndMem.Data();


    d.sortedItemCellIndices = (uint*)d_particlesSortedIndexMem.Data();


#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)


    d.adjacencyData.adjacencyListMaxItems = adjacencyListMaxItems;


    d.adjacencyData.adjacencyListNumItems = adjacencyListNumItems;


    d.adjacencyData.adjacencyListPitch = adjacencyListPitch;


    d.adjacencyData.adjacencyListPtr = (uint*)d_neighborsBuffer.Data();


    d.adjacencyData.adjacencyListSize = adjacencyListSize;


#endif


    return d;


}





//------------------------------------------------------------------------------------------


SpatialGrid::SpatialGridData ParticleGrid::hostData()


{


    copyGridDataToHost();


    SpatialGrid::SpatialGridData d;


    d.itemCellIndices = (uint*)h_particlesBucketIdMem.Data();


    d.cellFirstItemIndices = (uint*)h_cellsParticleStartMem.Data();


    d.cellLastItemIndices = (uint*)h_cellsParticleEndMem.Data();


    d.sortedItemCellIndices = (uint*)h_particlesSortedIndexMem.Data();


#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)


    d.adjacencyData.adjacencyListMaxItems = adjacencyListMaxItems;


    d.adjacencyData.adjacencyListNumItems = adjacencyListNumItems;


    d.adjacencyData.adjacencyListPitch = adjacencyListPitch;


    d.adjacencyData.adjacencyListPtr = NULL;


#endif


    return d;


}





//------------------------------------------------------------------------------------------


const SpatialGrid::SpatialGridParameters* ParticleGrid::getParameters()


{


    SpatialGrid::SpatialGridParameters d;


    d.bucketCount = bucketCount;


    d.low = particles_bbox.low;


    d.high = particles_bbox.high;


    d.cellSize = bucketSize;


    d.countPerCell.x = float(d.bucketCount.x) / (d.high.x-d.low.x);


    d.countPerCell.y = float(d.bucketCount.y) / (d.high.y-d.low.y);


    d.countPerCell.z = float(d.bucketCount.z) / (d.high.z-d.low.z);


    d.xform = xform;


    d.xformInv = xform.inverseAffine();


    d.boundaryMode = boundaryMode;


#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)


    d.adjacencyData.adjacencyListMaxItems = adjacencyListMaxItems;


    d.adjacencyData.adjacencyListNumItems = adjacencyListNumItems;


    d.adjacencyData.adjacencyListPitch = adjacencyListPitch;


    d.adjacencyData.adjacencyListPtr = NULL;


#endif


    parameters = d;


    return &parameters;


}





//------------------------------------------------------------------------------------------


void ParticleGrid::render(bool cells, bool bbox, bool bounds)


{


    ParticleGrid *grid = this;





    if (!_isGridDataCopiedToHost)


    {


        //printf("requires CopyGridDataToHost!");


        return;


    }





    uint *h_cells_particle_start = (uint *)h_cellsParticleStartMem.Data();


    uint *h_cells_particle_end = (uint *)h_cellsParticleEndMem.Data();


    uint *h_particlesBucketId = (uint *)h_particlesBucketIdMem.Data();


    uint *h_sortedIndices = (uint *)h_particlesSortedIndexMem.Data();





    // ----------------------------------


    // draw particle bounds


    if (bbox)


    {


        glColor3f(1, 0.2, 0.1);





        gl::drawWireBox((float*)&grid->particles_bbox.low, (float*)&grid->particles_bbox.high);





        glPushMatrix();


        glMultMatrixf((GLfloat*)&xform);


        gl::drawWireCube(1);


        glPopMatrix();


    }





    if (cells)


    {


        glEnable(GL_BLEND);


        glBlendFunc(GL_SRC_ALPHA,GL_ONE_MINUS_SRC_ALPHA);





        glColor4f(1,1,0,1);


        //glEnable(GL_LINE_STIPPLE);


        //glLineStipple(1, 0x0101);





        for (uint itemCellIndex=0; itemCellIndex<grid->numCells; ++itemCellIndex)


        {


            int firstItem = h_cells_particle_start[itemCellIndex];


            if (firstItem == -1)


                continue;





            int3 coord = SpatialGrid::CellHashFunctor<true,false>::getCoord(itemCellIndex, bucketCount);


            //float4 low = make_float4(coord.x, coord.y, coord.z, 0) * grid->bucketSize + grid->particles_bbox.low;


            vec4f low = SpatialGrid::PosCellFunctor<vec4f>::getPos(coord, xform, bucketCount);


            vec4f high = low + grid->bucketSize;





            gl::drawWireBox((float*)&low, (float*)&high);


        }





        //glDisable(GL_LINE_STIPPLE);


        glDisable(GL_BLEND);


    }


}





//------------------------------------------------------------------------------------------


void ParticleGrid::dump(int nItems, int step, long stream)


{


    if (1)


    {


        NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize((cudaStream_t)stream));


#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)


        d_particlesBucketIdMem.DumpAs<uint2>("uniformGrid.items[cell,oldIdx]",nItems, step);


#else


        d_particlesBucketIdMem.DumpAs<uint>("uniformGrid.items[cell]", nItems, step);


        d_particlesSortedIndexMem.DumpAs<uint>("uniformGrid.items[oldIdx]", nItems, step);


#endif


        dump();


    }


}





//------------------------------------------------------------------------------------------


void ParticleGrid::dump()


{


    if (!_isGridDataCopiedToHost)


    {


        return;


    }





    uint *h_cells_particle_start = (uint *)h_cellsParticleStartMem.Data();


    uint *h_cells_particle_end = (uint *)h_cellsParticleEndMem.Data();





    fprintf(stderr,"---------------------------------------\n");


    fprintf(stderr,"ParticleGrid Dump:\n\n");





    STDERR(maxParticles);





    fprintf(stderr,"Occupied Cells (total=%d:\n",numCells);


    for (uint i=0; i<numCells; ++i)


    {


        int cell_index = i;


        int p_start = h_cells_particle_start[cell_index];


        if (p_start != -1)


        {


            int p_end = h_cells_particle_end[cell_index];


            int count = p_end - p_start;


            STDERR4(cell_index,p_start,p_end,count);


        }


    }


    fprintf(stderr,"---------------------------------------\n");


}





//------------------------------------------------------------------------------------------


}


}













nvparticles-public-016a08f98fd3/library/src/NvParticlesGrid.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_GRID_H_INCLUDED
#define NVPARTICLES_PARTICLE_GRID_H_INCLUDED

#include "NvParticlesExports.h"
#include "NvParticlesConfig.h"
#include "NvParticlesTypes.h"
#include "NvParticlesGridCuda.h"


namespace Easy
{
namespace NvParticles
{
class SystemBase;

class _NvParticlesExport ParticleGrid
{
public:
    uint maxParticles;
    boundingbox4f particles_bbox;

    Cu::Buffer h_particlesSortedIndexMem;
    Cu::Buffer d_particlesSortedIndexMem;
    Cu::Buffer d_particlesBucketIdMem;
    Cu::Buffer h_particlesBucketIdMem;
    Cu::Buffer d_cellsParticleStartMem, d_cellsParticleEndMem;
    Cu::Buffer h_cellsParticleStartMem, h_cellsParticleEndMem;
	Cu::Buffer d_itemUsedCells, h_itemUsedCells;

	uint adjacencyListSize;
	uint adjacencyListMaxItems;
	uint adjacencyListNumItems;
    uint adjacencyListPitch;
    Cu::Buffer d_neighborsBuffer;
    Cu::Buffer h_neighborsBuffer;

	uint boundaryMode;
	mat44f xform;
    uint num_occupied_cells;
    uint numCells;
    uint numAllocatedCells;
    vec4f bucketSize;
    uint3 bucketCount;
    bool drawLabels;

    bool _isGridDataCopiedToHost;

public:
    ParticleGrid();
    ~ParticleGrid();

    void _init();

    /// update the size of the cell volume.
    /// this modified the bbox to be quantized to the cellsize.
    bool setCellSize(boundingbox4f bbox, vec4f s, int nLevels=1);

    /// allocate the cell volume data structures based on numCells.
    bool _ensureCellVolume(uint3 bucketCount, int nLevels);

    /// allocate the buffers based on numParticles.
    bool setup(int n);

    /// Dump the debug info.
    void dump();
    void dump(int nItems, int step, long stream);

    /// copy the data back to the host.
    void copyGridDataToHost(long stream=0);

    /// render the grid.
    void render(bool cells=true, bool bbox=false, bool bounds=false);

    SpatialGrid::SpatialGridData hostData();
    SpatialGrid::SpatialGridData deviceData();

    const SpatialGrid::SpatialGridParameters* getParameters();
    SpatialGrid::SpatialGridParameters parameters;
};

}
}

#endif // NVPARTICLES_PARTICLE_GRID_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesGridCuda.cu

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "NvParticlesGridCuda.h"
#include "cuda_utils.h"
#include "Profiler.h"

#if defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)

#include <thrust/iterator/counting_iterator.h>
#include <thrust/binary_search.h>
#include <thrust/transform_reduce.h>
#include <thrust/sort.h>
#include <thrust/unique.h>
#include <thrust/device_vector.h>
#include <thrust/adjacent_difference.h>
#include <thrust/remove.h>

#elif defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP)

/// TODO:
// add appropriate headers here.

#else

#include "radixsort.cuh"

#endif

#include "math_utils.h"
//#include "cutil_math.h"
#include "NvParticlesGrid.h"

namespace Easy
{
namespace NvParticles
{
namespace SpatialGrid
{

//------------------------------------------------------------------------------------------
/// Find start and end item-indices of each cell in the sorted particle-list by
/// comparing with previous cellIndex value.
///
__global__
void computeCellRangesKernel(int start, int count, int nCells, uint *out_cellsStartIndex, uint *out_cellsEndIndex, uint *itemCellIndices)
{
    int i = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (i >= count)
        return;
    i += start;

#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
    uint cellIndex = ((uint2*)itemCellIndices)[i].x;
#else
    uint cellIndex = itemCellIndices[i];
#endif

    // this shouldn't happen!
    if (cellIndex == uint(-1))
        return;

    if (i == start)
    {
        out_cellsStartIndex[cellIndex] = i;
    }
    else // i > 0
    {
        // Note that this MUST be volatile to ensure the value isn't changed by another thread during its usage.
        //volatile uint prevCellIndex = NVPARTICLES_SPATIAL_GRID_GET_ITEM_CELL_INDEX(itemCellIndices, i-1);
#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
        volatile uint prevCellIndex = ((uint2*)itemCellIndices)[i-1].x;
#else
        volatile uint prevCellIndex = itemCellIndices[i-1];
#endif
        if (cellIndex != prevCellIndex)
        {
            out_cellsStartIndex[cellIndex] = i;
            out_cellsEndIndex[prevCellIndex] = i;
        }
    }

    if (i == start+count-1)
    {
        out_cellsEndIndex[cellIndex] = i+1;
    }
}

//------------------------------------------------------------------------------------------
__global__
void computeCellStartKernel(int start, int count, uint *out_cellsStartIndex, uint* itemCellIndices)
{
    int i = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (i >= count)
        return;
    i += start;

#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
    uint cellIndex = ((uint2*)itemCellIndices)[i].x;
#else
    uint cellIndex = itemCellIndices[i];
#endif

    if (i == start)
    {
        out_cellsStartIndex[cellIndex] = i;
    }
    else // i > 0
    {
#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
        volatile uint prevCellIndex = ((uint2*)itemCellIndices)[i-1].x;
#else
        volatile uint prevCellIndex = itemCellIndices[i-1];
#endif
        if (cellIndex != prevCellIndex)
        {
            out_cellsStartIndex[cellIndex] = i;
        }
    }
}

//------------------------------------------------------------------------------------------
extern "C"
void gridComputeCellRanges(int start, int count, uint* itemCellIndices, uint nCells, uint* out_cellsStartIndex, uint* out_cellsEndIndex, cudaStream_t stream)
{
    if (count <= 0)
        return;
    assert(nCells>0);
    assert(itemCellIndices);
    assert(out_cellsStartIndex);
    assert(out_cellsEndIndex);

    // clear to -1 to mark unused cells
    NVPARTICLES_CUDA_SAFE_CALL(cudaMemsetAsync(out_cellsStartIndex, -1, nCells*sizeof(uint), stream));

    uint numThreads, numBlocks;
    computeGridSize(count, 256, numBlocks, numThreads);
    computeCellRangesKernel<<< numBlocks, numThreads, 0, stream >>>(start, count, nCells, out_cellsStartIndex, out_cellsEndIndex, itemCellIndices);
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeCellRangesKernel");
}

//------------------------------------------------------------------------------------------
extern "C"
void gridComputeCellStarts(int start, int count, uint* itemCellIndices, uint nCells, uint* out_cellsStartIndex, cudaStream_t stream)
{
    assert(count>0);
    assert(nCells>0);
    assert(itemCellIndices);
    assert(out_cellsStartIndex);

    uint numThreads, numBlocks;
    computeGridSize(count, 256, numBlocks, numThreads);

    // clear to -1 to mark unused cells
    NVPARTICLES_CUDA_SAFE_CALL(cudaMemsetAsync(out_cellsStartIndex, -1, nCells*sizeof(uint), stream));

    computeCellStartKernel<<< numBlocks, numThreads, 0, stream >>>(start, count, out_cellsStartIndex, itemCellIndices);
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeCellStartKernel");
}

//------------------------------------------------------------------------------------------
/// Sort the items by their cellIndex.
///
void gridSort(int start, int count, int maxItems, int maxCells, SpatialGridData data, cudaStream_t stream)
{
    int sortBits = (uint)::ceil(log2(float(maxCells)));
#if defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP)
    NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
    cudppSort(sortHandle, data.itemCellIndices + start, data.sortedItemCellIndices + start, sortBits, count);
#elif defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
    NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
    thrust::device_ptr<uint> d_sortedIndicesPtr((uint *)data.sortedItemCellIndices + start);
    thrust::device_ptr<uint> d_bucketIdsPtr((uint *)data.itemCellIndices + start);
    thrust::sort_by_key(d_bucketIdsPtr, d_bucketIdsPtr + count, d_sortedIndicesPtr);
#else
    /// CAVEAT:
    // sort bits must be even so that the ping-ponging ends up with the result in the first buffer!
    //if (sortBits&1)
    //    ++sortBits;
    sortBits = 32;
    RadixSort((KeyValuePair *)data.itemCellIndices + start, ((KeyValuePair*)data.itemCellIndices) + maxItems, count, sortBits, stream);
#endif
}

//------------------------------------------------------------------------------------------
/// Sort a single buffer using the ordering in spatialGridData.
///
template <class T>
__global__
void sortBufferKernel(int numElements, T* inBuffer, T* outBuffer, SpatialGrid::SpatialGridData spatialGridData )
{
    uint i = (blockIdx.x * blockDim.x) + threadIdx.x;
    if(i >= numElements)
        return;
	uint sortedIndex = NVPARTICLES_SPATIAL_GRID_GET_SORTED_ITEM_INDEX(spatialGridData, i);
    outBuffer[i] = inBuffer[sortedIndex];
}

//------------------------------------------------------------------------------------------
extern "C"
void gridSortBuffer(int numElements, int elementBytes, void* inData, void* outData, SpatialGrid::SpatialGridData spatialGridData, cudaStream_t stream)
{
    if(numElements == 0)
        return;
    assert(inData && outData && elementBytes>0 && numElements>0);

    uint numThreads, numBlocks;
    computeGridSize(numElements, 256, numBlocks, numThreads);

    if(elementBytes == sizeof(float4))
    {
        sortBufferKernel<float4> <<< numBlocks, numThreads, 0, stream>>> (
                numElements,
                (float4*)inData,
                (float4*)outData,
                spatialGridData);
        NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: sortBufferKernel<float4>");
    }
    else if(elementBytes == sizeof(float))
    {
        sortBufferKernel<float> <<< numBlocks, numThreads, 0, stream>>> (
                numElements,
                (float*)inData,
                (float*)outData,
                spatialGridData);
        NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: sortBufferKernel<float>");
    }
    else
    {
        // do it byte by byte...
        sortBufferKernel<unsigned char> <<< numBlocks, numThreads, 0, stream>>> (
                numElements*elementBytes,
                (unsigned char*)inData,
                (unsigned char*)outData,
                spatialGridData);
        NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: sortBufferKernel<unsigned char>");
    }
}

//------------------------------------------------------------------------------------------
}
}
}







nvparticles-public-016a08f98fd3/library/src/NvParticlesGridCuda.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_GRID_CUDA_H_INCLUDED
#define NVPARTICLES_GRID_CUDA_H_INCLUDED

#include "NvParticlesExports.h"
#include "math_utils.h"
#include "cuda_std_utils.h"
#include "std_utils.h"

#define NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST
#define NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE 32
#define NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_MAX_NEIBS 192
//#define NVPARTICLES_SPATIAL_GRID_USE_THRUST
//#define NVPARTICLES_SPATIAL_GRID_USE_CUDPP
#define NVPARTICLES_SPATIAL_GRID_MIN_RESOLUTION 3
#define NVPARTICLES_SPATIAL_GRID_MAX_RESOLUTION 256

namespace Easy
{
namespace NvParticles
{

class ParticleGrid;

namespace SpatialGrid
{

//------------------------------------------------------------------------------------------
#if !defined(NVPARTICLES_USE_SORT_CUDPP) && !defined(NVPARTICLES_USE_SORT_THRUST)

#define NVPARTICLES_SPATIAL_GRID_SET_ITEM_CELL_INDEX(spatialGridData, i, itemCellIndex) \
    ((uint2*)spatialGridData.itemCellIndices)[i] = make_uint2(itemCellIndex, i)

#define NVPARTICLES_SPATIAL_GRID_GET_SORTED_ITEM_INDEX(spatialGridData, i) \
	((uint2 *)spatialGridData.itemCellIndices)[i].y

#define NVPARTICLES_SPATIAL_GRID_GET_ITEM_CELL_INDEX(spatialGridData, i) \
	((uint2 *)spatialGridData.itemCellIndices)[i].x

#else

#define NVPARTICLES_SPATIAL_GRID_SET_ITEM_CELL_INDEX(spatialGridData, i, itemCellIndex) \
    spatialGridData.itemCellIndices[i] = itemCellIndex;\
    spatialGridData.sortedItemCellIndices[i] = i

#define NVPARTICLES_SPATIAL_GRID_GET_SORTED_ITEM_INDEX(spatialGridData, i) \
	spatialGridData.sortedItemCellIndices[i]

#define NVPARTICLES_SPATIAL_GRID_GET_ITEM_CELL_INDEX(spatialGridData, i) \
	spatialGridData.itemCellIndices[i]

#endif

//------------------------------------------------------------------------------------------
struct AdjacencyListData
{
	uint adjacencyListMaxItems;
	uint adjacencyListNumItems;
    uint adjacencyListPitch; // pitch, IN ELEMENTS, NOT BYTES
	uint adjacencyListSize;
	uint* adjacencyListPtr;
};

//------------------------------------------------------------------------------------------
struct SpatialGridData
{
    uint *cellFirstItemIndices;
    uint *cellLastItemIndices;
    uint *itemCellIndices;
    uint *sortedItemCellIndices;
    uint *itemUsedCellIndices;
#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)
	AdjacencyListData adjacencyData;
#endif
};

//------------------------------------------------------------------------------------------
struct SpatialGridParameters
{
    uint3 bucketCount;
    vec4f low;
    vec4f high;
    vec4f countPerCell;
    vec4f cellSize;
	mat44f xform;
	mat44f xformInv;
	uint boundaryMode;
#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)
	AdjacencyListData adjacencyData;
#endif
};

//------------------------------------------------------------------------------------------
extern "C" _NvParticlesExport void gridSort(int start, int count, int maxItems, int maxCells, SpatialGridData data, cudaStream_t stream=0);
extern "C" _NvParticlesExport void UploadParams(const SpatialGridParameters* h_parameters, cudaStream_t stream=0);
extern "C" _NvParticlesExport void gridComputeCellRanges(int start, int count, uint* itemCellIndices, uint numCells, uint* out_cellsStartIndex, uint* out_cellsEndIndex, cudaStream_t stream=0);
extern "C" _NvParticlesExport void gridComputeCellStarts(int start, int count, uint* itemCellIndices, uint nCells, uint* out_cellsStartIndex, cudaStream_t stream=0);
extern "C" _NvParticlesExport void gridSortBuffer(int numElements, int elementBytes, void* inData, void* outData, SpatialGrid::SpatialGridData spatialGridData, cudaStream_t stream=0);

//-------------------------------------------------------------------
/// Given a world-position, calculate the quantized cell-location.
/// This can return cell-locations that are out of bounds.
///
template <class T>
struct PosCellFunctor
{
    inline static NVPARTICLES_CUDA_EXPORT
	int3 getCoord(T pos, mat44f xformInv, uint3 cellCount)
    {
        int3 coord;
		vec3f gridPoint = xformInv.multiplyPoint(make_vec3f(pos.x, pos.y, pos.z));
		// floor it by converting to uint
        coord.x = int( ((gridPoint.x+1.0f)*0.5f) * (cellCount.x) );
        coord.y = int( ((gridPoint.y+1.0f)*0.5f) * (cellCount.y) );
        coord.z = int( ((gridPoint.z+1.0f)*0.5f) * (cellCount.z) );
        return coord;
    }

	inline static NVPARTICLES_CUDA_EXPORT
	T getPos(int3 coord, mat44f xform, uint3 cellCount)
	{
		vec3f gridPoint;
        gridPoint.x = (float(coord.x) / cellCount.x) * 2.0f - 1.0f;
        gridPoint.y = (float(coord.y) / cellCount.y) * 2.0f - 1.0f;
        gridPoint.z = (float(coord.z) / cellCount.z) * 2.0f - 1.0f;
		gridPoint = xform.multiplyPoint(gridPoint);
		T pos;
		pos.x = gridPoint.x;
		pos.y = gridPoint.y;
		pos.z = gridPoint.z;
		return pos;
	}

    inline static NVPARTICLES_CUDA_EXPORT
	int3 getCoord(T pos, vec4f low, vec4f countPerCell)
    {
        int3 coord;
        coord.x = int(floorf((pos.x - low.x) * countPerCell.x));
        coord.y = int(floorf((pos.y - low.y) * countPerCell.y));
        coord.z = int(floorf((pos.z - low.z) * countPerCell.z));
        return coord;
    }

    inline static NVPARTICLES_CUDA_EXPORT
	int3 getCoord(T pos, vec4f low, vec4f high, uint3 cellCount)
    {
        vec4f countPerCell;
        vec4f gridSize;
		gridSize.x = (high.x-low.x);
		gridSize.y = (high.y-low.y);
		gridSize.z = (high.z-low.z);
        countPerCell.x = (float)cellCount.x / gridSize.x;
        countPerCell.y = (float)cellCount.y / gridSize.y;
        countPerCell.z = (float)cellCount.z / gridSize.z;
		return Coord(pos, low, countPerCell);
    }

	inline static NVPARTICLES_CUDA_EXPORT
	T getPos(int3 coord, vec4f low, vec4f countPerCell)
	{
		T pos;
		pos.x = low.x + coord.x / countPerCell.x;
		pos.y = low.y + coord.y / countPerCell.y;
		pos.z = low.z + coord.z / countPerCell.z;
		return pos;
	}

	inline static NVPARTICLES_CUDA_EXPORT
	T getPos(int3 coord, uint3 cellCount, vec4f low, vec4f high)
	{
        vec4f gridSize;
		gridSize.x = (high.x-low.x);
		gridSize.y = (high.y-low.y);
		gridSize.z = (high.z-low.z);
		vec4f countPerCell;
        countPerCell.x = (float)cellCount.x / gridSize.x;
        countPerCell.y = (float)cellCount.y / gridSize.y;
        countPerCell.z = (float)cellCount.z / gridSize.z;
		return getPos(coord, low, countPerCell);
		/*
		float3 normCoord;
		normCoord.x = float(coord.x)/(cellCount.x-1) - 0.001f;
		normCoord.y = float(coord.y)/(cellCount.y-1) - 0.001f;
		normCoord.z = float(coord.z)/(cellCount.z-1) - 0.001f;
		float3 pos;
		pos.x = low.x + normCoord.x * gridSize.x;
		pos.y = low.y + normCoord.y * gridSize.y;
		pos.z = low.z + normCoord.z * gridSize.z;
		return pos;*/
	}
};

//-------------------------------------------------------------------
/// Get the hash-id from cell-position.
/// This has the option of clamping or wrapping out-of-bounds cells.
/// It also has a faster version which requires a power-of-two grid resolution.
///
template <bool IS_PERIODIC, bool IS_POWER_OF_TWO>
struct CellHashFunctor
{
    inline static NVPARTICLES_CUDA_EXPORT
	uint getHash(int3 coord, uint3 cellCount)
    {
		int gx, gy, gz;
		if (IS_PERIODIC)
		{
			int gsx = int(cellCount.x);
			int gsy = int(cellCount.y);
			int gsz = int(cellCount.z);

			if (IS_POWER_OF_TWO)
			{
	 			//power of 2 wrapping...
	 			gx = coord.x & (gsx-1);
	 			gy = coord.y & (gsy-1);
	 			gz = coord.z & (gsz-1);
			}
			else
			{
				// use slow modulus operation...
				gx = coord.x % gsx;
				gy = coord.y % gsy;
				gz = coord.z % gsz;
			}

			while(gx < 0)
				gx += gsx;
			while(gy < 0)
				gy += gsy;
			while(gz < 0)
				gz += gsz;
		}
		else
		{
			// clamp to the bounds...
            gx = max(0, gx);
            gy = max(0, gy);
            gz = max(0, gz);
			gx = min(coord.x, int(cellCount.x)-1);
			gy = min(coord.y, int(cellCount.y)-1);
			gz = min(coord.z, int(cellCount.z)-1);
		}

		// calculate the hash from the coordinate.
        return ((gz * cellCount.y) * cellCount.x) + (gy * cellCount.x) + gx;
    }

    inline static NVPARTICLES_CUDA_EXPORT
	int3 getCoord(uint hash, uint3 cellCount)
    {
		if (IS_POWER_OF_TWO)
		{
			int x = hash & (cellCount.x-1);
			int y = (hash / cellCount.x) & (cellCount.y-1);
			int z = hash / (cellCount.x*cellCount.y);
			return make_int3(x, y, z);
		}
		else
		{
			int x = hash % cellCount.x;
			int y = (hash / cellCount.x) % cellCount.y;
			int z = hash / (cellCount.x*cellCount.y);
			return make_int3(x, y, z);
		}
	}
};

}
}
}

#endif // NVPARTICLES_GRID_CUDA_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesGridCudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_SPATIAL_GRID_CUDA_INLINE_CC_INCLUDED
#define NVPARTICLES_SPATIAL_GRID_CUDA_INLINE_CC_INCLUDED

#include "NvParticlesGridCuda.h"

//-----------------------------------------------------------------------------------
/// NB.
/// There is nothing in this file specific to a particle system.
/// i.e. This can be included in any nvcc-compiled code.
/// The only caveat is that the textures are only be visible to kernels
/// within the same object file.

//-----------------------------------------------------------------------------------
/// constants and definitions.
///

#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(x) (x&15)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x) ((x>>4)&63)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXPOS(x) ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x)&1)!=0)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXNEG(x) ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x)&2)!=0)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYPOS(x) ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x)&4)!=0)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYNEG(x) ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x)&8)!=0)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZPOS(x) ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x)&16)!=0)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZNEG(x) ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAP(x)&32)!=0)

#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZMINUS				(1U<<31)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZPLUS				(1U<<30)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYMINUS				(1U<<29)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYPLUS				(1U<<28)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXMINUS				(1U<<27)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXPLUS				(1U<<26)
#define NVPARTICLES_SPATIAL_GRID_BOUNDARY_NOWARP					~(NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXPLUS|NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXMINUS|NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYPLUS|NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYMINUS|NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZPLUS|NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZMINUS)

#ifdef __CUDA_ARCH__
#define NVPARTICLES_SPATIAL_GRID_PARAM(x) d_spatialGridParams.x
#else
#define NVPARTICLES_SPATIAL_GRID_PARAM(x) h_spatialGridParams.x
#endif

__device__ __constant__	SpatialGrid::SpatialGridParameters d_spatialGridParams;
SpatialGrid::SpatialGridParameters h_spatialGridParams;

#define NVPARTICLES_SPATIAL_GRID_FETCH(a, t, i) a.t[i]
#define NVPARTICLES_SPATIAL_GRID_FETCH_NOTEX(a, t, i) a.t[i]

//------------------------------------------------------------------------------------------
/// Upload the SpatialGrid's parameters.
///
extern "C" static
void uploadSpatialGridParameters(const SpatialGrid::SpatialGridParameters* p, cudaStream_t stream=0)
{
    h_spatialGridParams = *p;
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_spatialGridParams, p, sizeof(SpatialGrid::SpatialGridParameters), 0, cudaMemcpyHostToDevice, stream));
}

//-----------------------------------------------------------------------------------
/// Iterator over items in the adjacent cells.
///
/// we can pass in float3 or float4, (or any other type which has x,y,z member variables)
///
template<class T, bool IS_PERIODIC>
struct IteratorFunctorBase3
{
	float3 periodicDisplacement;
	vec3f periodicSign;
	float3 position_i;

    inline static NVPARTICLES_CUDA_EXPORT
    int3 posToCell(T p)
    {
		if (IS_PERIODIC)
		{
			return SpatialGrid::PosCellFunctor<T>::getCoord(p, NVPARTICLES_SPATIAL_GRID_PARAM(xformInv), NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount));
		}
		else
		{
			return SpatialGrid::PosCellFunctor<T>::getCoord(p, NVPARTICLES_SPATIAL_GRID_PARAM(low), NVPARTICLES_SPATIAL_GRID_PARAM(countPerCell));
			//return SpatialGrid::PosCellFunctor<T>::getCoord(p, NVPARTICLES_SPATIAL_GRID_PARAM(low), NVPARTICLES_SPATIAL_GRID_PARAM(high), NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount));
		}
    }

    inline static NVPARTICLES_CUDA_EXPORT
    T cellToPos(int3 c)
    {
		if (IS_PERIODIC)
		{
			return SpatialGrid::PosCellFunctor<T>::getPos(c,NVPARTICLES_SPATIAL_GRID_PARAM(xform), NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount));
		}
		else
		{
			return SpatialGrid::PosCellFunctor<T>::getPos(c, NVPARTICLES_SPATIAL_GRID_PARAM(low), NVPARTICLES_SPATIAL_GRID_PARAM(countPerCell));
		}
    }

    inline static NVPARTICLES_CUDA_EXPORT
    uint cellToHash(int3 c)
    {
        return SpatialGrid::CellHashFunctor<IS_PERIODIC, false>::getHash(c, NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount));
    }

    inline static NVPARTICLES_CUDA_EXPORT
    int3 hashToCell(uint h)
    {
        return SpatialGrid::CellHashFunctor<IS_PERIODIC, false>::getCoord(h, NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount));
    }
};

//-----------------------------------------------------------------------------------
/// Iterate over the items in this bucket.
///
template<class Iterator, typename T>
inline static NVPARTICLES_CUDA_EXPORT
bool iterateCell(
    uint const &cellHash,
    Iterator &it,
    uint const &index_i,
    T const &position_i,
    SpatialGrid::SpatialGridData const &grid
)
{
    volatile uint startIndex = NVPARTICLES_SPATIAL_GRID_FETCH(grid, cellFirstItemIndices, cellHash);

    // First check if this bucket contains items...
    if (startIndex != uint(-1))
    {
        volatile uint endIndex = NVPARTICLES_SPATIAL_GRID_FETCH(grid, cellLastItemIndices, cellHash);

        for (uint index_j = startIndex; index_j < endIndex; ++index_j)
        {
            /// DEBUG:
            //printf("particle[%d]: index_j=%d\n", index_i, index_j);

            if (!Iterator::item(it, index_i, index_j, position_i))
                return false;
        }
    }

    return true;
}

//-----------------------------------------------------------------------------------
inline static NVPARTICLES_CUDA_EXPORT
vec3f periodicDisplacement(int x, int y, int z)
{
	vec3f sign = make_vec3f(0);

	if(NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)) != 2)
		return sign;

	if (x < 0 && NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXNEG(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)))
	{
		sign.x = -1;
	}
	else if (x >= NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.x) && NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXPOS(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)))
	{
		sign.x = 1;
	}

	if (y < 0 && NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYNEG(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)))
	{
		sign.y = -1;
	}
	else if (y >= NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.y) && NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYPOS(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)))
	{
		sign.y = 1;
	}

	if (z < 0 && NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZNEG(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)))
	{
		sign.z = -1;
	}
	else if (z >= NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.z) && NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZPOS(NVPARTICLES_SPATIAL_GRID_PARAM(boundaryMode)))
	{
		sign.z = 1;
	}

	return sign;
}

//-----------------------------------------------------------------------------------
/// Iterate over the specified bucket and its adjacent neighbours,
/// using a 3x3x3 grid.
///
template<class Iterator, bool IS_PERIODIC, int RADIUS>
inline static NVPARTICLES_CUDA_EXPORT
void iterateNeibs(
    Iterator &it,
    uint const &index_i,
    float3 const &position_i,
    SpatialGrid::SpatialGridData const& data
    )
{
	it.position_i = position_i;
    Iterator::pre(it, index_i);

	int3 cellCoord = Iterator::posToCell(make_float4(position_i.x, position_i.y, position_i.z, 0));

	it.periodicDisplacement = make_float3(0);

    for (int z=cellCoord.z-RADIUS; z<=cellCoord.z+RADIUS; ++z)
    {
        for (int y=cellCoord.y-RADIUS; y<=cellCoord.y+RADIUS; ++y)
        {
            for (int x=cellCoord.x-RADIUS; x<=cellCoord.x+RADIUS; ++x)
            {
				if (IS_PERIODIC)
				{
					// is this neighbor past the grid bounds?
					// (note that this doesn't mean it is wrapped around the entire particle boundary;
					// only that it is on the edge of the grid domain)
					//
					it.periodicSign = periodicDisplacement(x, y, z);
					// multiply by 2 because our box is from (-1 to 1)
					vec3f boxDisplacement = NVPARTICLES_SPATIAL_GRID_PARAM(xform).multiply(it.periodicSign*2.0f);
					it.periodicDisplacement = make_float3(boxDisplacement.x, boxDisplacement.y, boxDisplacement.z);
				}

				uint cellHash = Iterator::cellToHash(make_int3(x,y,z));

                if (!iterateCell<Iterator, float3>(cellHash, it, index_i, position_i, data))
                {
                    z = cellCoord.z+RADIUS+1;
                    y = cellCoord.y+RADIUS+1;
                    break;
                }
            }
        }
    }

    Iterator::post(it, index_i);
}

#if defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)

//------------------------------------------------------------------------------------------
/// Iterator to build adjacency data.
///
struct BuildNeibsIterator3 : public IteratorFunctorBase3<float4, true>
{
    typedef BuildNeibsIterator3 Iter;
    SpatialGrid::AdjacencyListData data;
    uint counter;
    float4* positions;

    inline static NVPARTICLES_CUDA_EXPORT
	void pre(Iter& it, uint const &index_i)
    {
        it.counter = 0;
    }

    inline static NVPARTICLES_CUDA_EXPORT
	bool item(Iter& it, uint const &index_i, uint const &index_j, float3 const &position_i)
    {
		if (it.counter < it.data.adjacencyListMaxItems)
		{
			// store the periodic sign within the adjacentIndex (so we can reconstruct later)
			uint indexWrap = index_j;

			if (1)//IS_PERIODIC)
			{
				if (it.periodicSign.x == 1)
					indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXPLUS;
				else if (it.periodicSign.x == -1)
					indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXMINUS;
				if (it.periodicSign.y == 1)
					indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYPLUS;
				else if (it.periodicSign.y == -1)
					indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYMINUS;
				if (it.periodicSign.z == 1)
					indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZPLUS;
				else if (it.periodicSign.z == -1)
					indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZMINUS;
			}

#if defined(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)

			const uint lane = index_i/NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;
			const uint offset = index_i&(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE-1);
            it.data.adjacencyListPtr[lane * it.data.adjacencyListPitch + it.counter*NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE + offset] = indexWrap;
#else
			it.data.adjacencyListPtr[index_i * it.data.adjacencyListPitch + it.counter] = indexWrap;
#endif
		}

	    it.counter++;

        return true;
    }

    inline static NVPARTICLES_CUDA_EXPORT
	void post(Iter& it, uint index_i)
    {
#if defined(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)
		const uint lane = index_i/NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;
		const uint offset = index_i&(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE-1);

        // invalidate any remaining neighbours.
        if (it.counter < it.data.adjacencyListMaxItems)
			it.data.adjacencyListPtr[lane * it.data.adjacencyListPitch + it.counter*NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE + offset] = 0xffffffff;
#endif
    }
};

//-----------------------------------------------------------------------------------
/// Iterate over items in the adjacent cells using adjacency data.
///
/// NB. the periodic and radius parameters are unused (as they are used when the list is built)
///
template<class Iterator, bool IS_PERIODIC, int RADIUS>
inline static NVPARTICLES_CUDA_EXPORT
void iterateNeibs(
    Iterator &it,
    uint const &index_i,
    float3 const &position_i,
    SpatialGrid::AdjacencyListData const& adjacencyData
)
{
	it.position_i = position_i;
    Iterator::pre(it, index_i);

#if defined(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)

	const uint lane = index_i/NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;
	const uint offset = index_i&(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE-1);

    for(uint counter = 0; counter < NVPARTICLES_SPATIAL_GRID_PARAM(adjacencyData.adjacencyListPitch); counter += NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)
	{
        const uint index_j = NVPARTICLES_SPATIAL_GRID_FETCH(adjacencyData, adjacencyListPtr, lane*NVPARTICLES_SPATIAL_GRID_PARAM(adjacencyData.adjacencyListPitch) + counter + offset);
#else
    for(uint counter = 0; counter < adjacencyData.adjacencyListMaxItems; counter++)
	{
        const uint index_j = NVPARTICLES_SPATIAL_GRID_FETCH(adjacencyData, adjacencyListPtr, index_i*NVPARTICLES_SPATIAL_GRID_PARAM(adjacencyData.adjacencyListPitch)+counter);
#endif

        if(index_j == uint(-1))
            break;

		uint indexNoWrap_j = index_j;
		vec3f periodicSign = make_vec3f(0);
		it.periodicDisplacement = make_float3(0);

		if (IS_PERIODIC)
		{
			if (index_j & NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXPLUS)
				periodicSign.x = 1;
			else if (index_j & NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXMINUS)
				periodicSign.x = -1;
			if (index_j & NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYPLUS)
				periodicSign.y = 1;
			else if (index_j & NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYMINUS)
				periodicSign.y = -1;
			if (index_j & NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZPLUS)
				periodicSign.z = 1;
			else if (index_j & NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZMINUS)
				periodicSign.z = -1;

			// remove the wrap-bits
			indexNoWrap_j = index_j&NVPARTICLES_SPATIAL_GRID_BOUNDARY_NOWARP;

			// reconstruct the periodicDisplacement.
			vec3f boxDisplacement = NVPARTICLES_SPATIAL_GRID_PARAM(xform).multiply(periodicSign*2.0f);
			it.periodicDisplacement = make_float3(boxDisplacement.x, boxDisplacement.y, boxDisplacement.z);
		}

        if (!Iterator::item(it, index_i, indexNoWrap_j, position_i))
            break;
    }

    Iterator::post(it, index_i);
}

//------------------------------------------------------------------------------------------
/// Kernel to build adjacency data.
///
template<int BLOCK_SIZE, class Iterator, bool IS_PERIODIC, int RADIUS>
__global__
void gridBuildNeibsKernel (
    int nGrids,
    int gridSize,
    int start,
    int count,
    float4* positions,
    SpatialGrid::SpatialGridData uniformGrid,
    uint* maxNeibsPtr,
    uint* sumNeibsPtr
)
{
    uint sumNeibs = 0;
    uint maxNeibs = 0;

    for (int grid = 0; grid < nGrids; ++grid)
    {
        const int index = (threadIdx.x) + (blockIdx.x*BLOCK_SIZE) + (grid*gridSize) + start;
        const bool valid = (index-start < count);

        if (!valid)
            break;

        Iterator it;
        it.counter = 0;
        it.positions = positions;
        it.data = uniformGrid.adjacencyData;

        float3 position_i = make_float3(positions[index]);

        iterateNeibs<Iterator, IS_PERIODIC, RADIUS> (it, index, position_i, uniformGrid);

        sumNeibs += it.counter;
        maxNeibs = max(maxNeibs, it.counter);

#if 0
#if (__CUDA_ARCH__ >= 200)

        if (maxNeibs > NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_MAX_NEIBS)
        {
            printf("particle[%d]: Too many neibs maxNeibs(%d)\n", index, maxNeibs);
        }
#endif
#endif
    }


#if defined(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)

	// Shared memory reduction...
	__shared__ volatile uint smem_sumNeibs[BLOCK_SIZE];
	__shared__ volatile uint smem_maxNeibs[BLOCK_SIZE];

	const uint tid = threadIdx.x;

	smem_sumNeibs[tid] = sumNeibs;
	smem_maxNeibs[tid] = maxNeibs;
	__syncthreads();

    for (uint i=blockDim.x/2; i>0; i/=2)
	{
		if (tid < i)
		{
            smem_sumNeibs[tid] += smem_sumNeibs[tid + i];

            // get max...
			const float a = smem_maxNeibs[tid];
			const float b = smem_maxNeibs[tid + i];
			if (b > a)
				smem_maxNeibs[tid] = b;
		}
		__syncthreads();
	}

	if (tid == 0)
	{
		atomicMax(maxNeibsPtr, smem_maxNeibs[0]);
        atomicAdd(sumNeibsPtr, smem_sumNeibs[0]);
	}
#endif
}

__device__ uint d_globalMaxNeibs;
__device__ uint d_globalSumNeibs;

//------------------------------------------------------------------------------------------
/// Build adjacency data using CUDA.
///
template<class Iterator>
static
void gridBuildNeibs_CUDA (
    int start,
    int count,
    float4* positions,
    SpatialGrid::SpatialGridData accel,
    cudaStream_t stream=0
)
{
    if (count <= 0)
        return;


    unsigned int nThreads, nBlocks;
#if defined(NVPARTICLES_HAS_FERMI)
	const int BLOCK_SIZE = 256;
#else
    const int BLOCK_SIZE = 128;
#endif

    computeGridSize(count, BLOCK_SIZE, nBlocks, nThreads);
	dim3 dimBlock = dim3( BLOCK_SIZE, 1, 1 );
	dim3 dimGrid = dim3( nBlocks, 1, 1 );

	const int gridSize = BLOCK_SIZE * nBlocks;
	const int nGrids = (count + gridSize-1) / gridSize;

    unsigned int* maxNeibsPtr = 0;
    NVPARTICLES_CUDA_SAFE_CALL( cudaGetSymbolAddress((void**)&maxNeibsPtr, d_globalMaxNeibs) );
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemsetAsync(maxNeibsPtr, 0, sizeof(unsigned int), stream) );

    unsigned int* sumNeibsPtr = 0;
    NVPARTICLES_CUDA_SAFE_CALL( cudaGetSymbolAddress((void**)&sumNeibsPtr, d_globalSumNeibs) );
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemsetAsync(sumNeibsPtr, 0, sizeof(unsigned int), stream) );

	// invalidate the neighbours list.
	NVPARTICLES_CUDA_SAFE_CALL( cudaMemsetAsync(accel.adjacencyData.adjacencyListPtr, 0xffffffff, accel.adjacencyData.adjacencyListSize * sizeof(uint), stream) );

	gridBuildNeibsKernel<BLOCK_SIZE, Iterator, true, 1> <<< dimGrid, dimBlock, 0, stream>>> (
        nGrids,
        gridSize,
        start,
 		count,
 		positions,
 		accel,
        maxNeibsPtr,
        sumNeibsPtr
 		);
    NVPARTICLES_CUDA_CHECK_ERROR("gridBuildNeibsKernel");

    unsigned int maxNeibs = 0;
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyAsync(&maxNeibs, maxNeibsPtr, sizeof(unsigned int), cudaMemcpyDeviceToHost, stream) );

    unsigned int sumNeibs = 0;
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyAsync(&sumNeibs, sumNeibsPtr, sizeof(unsigned int), cudaMemcpyDeviceToHost, stream) );

    NVPARTICLES_CUDA_SAFE_CALL( cudaStreamSynchronize(stream) );

    if (maxNeibs > NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_MAX_NEIBS)
    {
        printf("Warning: Too many neibs! maxNeibs(%d) maxAllowed(%d) avgNeibs(%d)\n", maxNeibs, NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_MAX_NEIBS, sumNeibs/count);
    }

#if 0
    printf("avgNeibs(%d)\n", sumNeibs/count);
#endif
}


//------------------------------------------------------------------------------------------
inline
void gridDumpNeibs(
    const char* title,
    int start,
    int count,
    SpatialGrid::SpatialGridData grid,
    cudaStream_t stream=0)
{
    const SpatialGrid::AdjacencyListData& adjacencyData = grid.adjacencyData;

    int* h_neibs = (int*)malloc(adjacencyData.adjacencyListSize * sizeof(int));
    if (h_neibs)
    {
        NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize((cudaStream_t)stream));
        NVPARTICLES_CUDA_SAFE_CALL(cudaMemcpy(h_neibs, adjacencyData.adjacencyListPtr, adjacencyData.adjacencyListSize * sizeof(int), cudaMemcpyDeviceToHost));

        if (title)
        {
            printf("%s:\n", title);
        }

        for (int tid = 0; tid < count; ++tid)
        {
            const int index_i = tid + start;

            printf("neibs[%d]: ", index_i);

            const int lane = index_i/NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;
	        const int offset = index_i&(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE-1);

            for (int counter = 0; counter < adjacencyData.adjacencyListMaxItems; ++counter)
	        {
                const int index_j = h_neibs[lane*adjacencyData.adjacencyListPitch + counter*NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE + offset];

                if (index_j != -1)
                    printf("%d ", index_j);
            }
            printf("\n");
        }
    }
    free(h_neibs);
}

//------------------------------------------------------------------------------------------
/// Build adjacency data on CPU.
///
template<class Iterator>
static
void gridBuildNeibs_CPU (
    uint numItems,
    float4* positions,
    SpatialGrid::SpatialGridData data
)
{
    for(int index_i=0; index_i<numItems; ++index_i)
    {
        Iterator it;
        it.data = data.adjacencyData;
        float3 position_i = make_float3(positions[index_i]);

        iterateNeibs<Iterator, true, 1> (it, index_i, position_i, data);
    }
}

#endif // defined(NVPARTICLES_SPATIAL_GRID_USE_ADJACENCY_LIST)


//------------------------------------------------------------------------------------------
/// Kernel arguments.
///
struct GridSortDataKernelParams
{
	ParticleData inData;
	ParticleData outData;
    SpatialGrid::SpatialGridData uniformGrid;
    uint* outSortedIndices;

	GridSortDataKernelParams()
	{
	}

	GridSortDataKernelParams(
		const ParticleData _inData,
		const ParticleData _outData,
        const SpatialGrid::SpatialGridData _uniformGrid,
        uint* _outSortedIndices
        )
		:
			inData(_inData),
			outData(_outData),
            uniformGrid(_uniformGrid),
            outSortedIndices(_outSortedIndices)
	{
	}
};

__device__ __constant__	GridSortDataKernelParams d_GridSortDataKernelParams;
static GridSortDataKernelParams h_GridSortDataKernelParams;

#ifdef NVPARTICLES_KERNEL_ARG
#error NVPARTICLES_KERNEL_ARG already defined!
#endif
#ifdef __CUDA_ARCH__
#define NVPARTICLES_KERNEL_ARG(x) d_GridSortDataKernelParams.x
#else
#define NVPARTICLES_KERNEL_ARG(x) h_GridSortDataKernelParams.x
#endif

//------------------------------------------------------------------------------------------
/// Sort multiple buffers using order in spatialGridData.
///
/// \param  start       The start in the buffer, (and the offset for the sorted item).
/// \param  end         The end in the buffer (not inclusive).
///
template<class F, class T>
__global__
void gridSortDataKernel(const int start, const int count/*, T inData, T outData, SpatialGrid::SpatialGridData grid*/)
{
    const int i = (blockIdx.x * blockDim.x) + threadIdx.x + start;
    if (i-start >= count)
        return;

    const int sortedIndex = NVPARTICLES_SPATIAL_GRID_GET_SORTED_ITEM_INDEX(NVPARTICLES_KERNEL_ARG(uniformGrid), i);
    if (sortedIndex < 0)
    {
#if (__CUDA_ARCH__ >= 200) && 0
        printf("Error in Kernel_SortData: sortedIndex out of bounds: (%d)\n", sortedIndex);
#endif
        return;
    }
    F::exchange(sortedIndex, NVPARTICLES_KERNEL_ARG(inData), i, NVPARTICLES_KERNEL_ARG(outData), NVPARTICLES_KERNEL_ARG(uniformGrid));
}

//------------------------------------------------------------------------------------------
__global__
void gridSortDataIndexKernel(const int start, const int count/*, uint* outData, SpatialGrid::SpatialGridData grid*/)
{
    const int i = (blockIdx.x * blockDim.x) + threadIdx.x + start;
    if (i-start >= count)
        return;

	const int sortedIndex = NVPARTICLES_SPATIAL_GRID_GET_SORTED_ITEM_INDEX(NVPARTICLES_KERNEL_ARG(uniformGrid), i);
    if (sortedIndex < 0)
    {
#if __CUDA_ARCH__ >= 200 && 0
        printf("Error in Kernel_SortDataIndex: sortedIndex out of bounds: (%d)\n", sortedIndex);
#endif
        return;
    }
    //printf("particle[%d+%d]: %d\n", start, i, sortedIndex);
    NVPARTICLES_KERNEL_ARG(outSortedIndices[sortedIndex]) = i;
}

//------------------------------------------------------------------------------------------
template<class DataSortFunctor, class T>
inline static
void gridSortData(const int start, const int count, T inData, T outData, SpatialGrid::SpatialGridData uniformGrid, cudaStream_t stream=0)
{
    if(count <= 0)
        return;

    uint numThreads, numBlocks;
    computeGridSize(count, 256, numBlocks, numThreads);

#if defined(NVPARTICLES_WCSPH_USE_MULTI_LEVEL)
    h_GridSortDataKernelParams = GridSortDataKernelParams(inData, outData, uniformGrid, outData.sortedIndex);
#else
    h_GridSortDataKernelParams = GridSortDataKernelParams(inData, outData, uniformGrid, 0);
#endif

	NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_GridSortDataKernelParams, &h_GridSortDataKernelParams, sizeof(GridSortDataKernelParams), 0, cudaMemcpyHostToDevice, stream) );

#if defined(NVPARTICLES_WCSPH_USE_MULTI_LEVEL)
    gridSortDataIndexKernel<<< numBlocks, numThreads, 0, stream>>> (
        start,
        count/*,
        outData.sortedIndex,
        uniformGrid*/
    );
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: gridSortDataIndexKernel");
#endif

    gridSortDataKernel<DataSortFunctor, T><<< numBlocks, numThreads, 0, stream>>> (
        start,
        count/*,
        inData,
        outData,
        uniformGrid*/
    );
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: gridSortDataKernel");
}

#undef NVPARTICLES_KERNEL_ARG

struct DefaultUniformGridAssignment
{
    static inline NVPARTICLES_CUDA_EXPORT
    uint cell(int index, float4 p)
    {
        uint itemCellIndex;

        if (p.w <= 0.f)
        {
            // this is a hack to make an extra "hidden" grid level.
            // if particle is dead, then move it to the hidden level for later rebirth!
            itemCellIndex = 0 + NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.x)*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.y)*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.z);
        }
        else
        {
            int3 coord = IteratorFunctorBase3<float4, true>::posToCell(p);
            itemCellIndex = IteratorFunctorBase3<float4, true>::cellToHash(coord);
        }

        return itemCellIndex;
    }
};

//-----------------------------------------------------------------------------------
/// assign items to buckets using templated functors,
/// but use the hidden cell to store DEAD items.
///
template <class T, typename Functor>
__global__
void gridInsertKernel(int start, int count, T *positions, SpatialGrid::SpatialGridData spatialGridData)
{
    uint i = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (i >= count)
        return;
    i += start;

    uint itemCellIndex = Functor::cell(i, positions[i]);

	NVPARTICLES_SPATIAL_GRID_SET_ITEM_CELL_INDEX(spatialGridData, i, itemCellIndex);
}

//------------------------------------------------------------------------------------------
template <typename Functor>
static
void gridInsert(int start, int count, float4 *d_particlesPos, SpatialGrid::SpatialGridData spatialGridData, cudaStream_t stream=0)
{
    if(count == 0)
        return;
    assert(d_particlesPos);
    assert(spatialGridData.itemCellIndices);

    uint numThreads, numBlocks;
    computeGridSize(count, 256, numBlocks, numThreads);

    gridInsertKernel <float4, Functor> <<< numBlocks, numThreads, 0, stream >>>(
        start, count, d_particlesPos,
        spatialGridData);
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: AssignParticlesBucketIdKernel");
}

//------------------------------------------------------------------------------------------
/// Update grid
///
template <typename GridInsertFunctor>
inline static
void updateSpatialGrid(ParticleGrid* grid, int start, int count, int maxParticles, float* positions, cudaStream_t stream=0, int dumpCount=0)
{
    if (count > maxParticles)
        count = maxParticles;

    if (grid)
    {
        if (1)
        {
            uploadSpatialGridParameters(grid->getParameters(), stream);
        }

        SpatialGrid::SpatialGridData spatialGridData = grid->deviceData();

        if (1)
        {
            NVPARTICLES_SCOPED_TIMER("gridInsert", stream);

            gridInsert<GridInsertFunctor>(start, count, (float4*)positions, spatialGridData, stream);
        }

        if (dumpCount > 0)
        {
            NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
            grid->d_particlesBucketIdMem.DumpAs<uint2>("uniformGrid.items[cell,oldIdx]", start+count+4, (start+count)/dumpCount);
#else
            grid->d_particlesBucketIdMem.DumpAs<uint>("uniformGrid.items[cell]", start+count+4, (start+count)/dumpCount);
            grid->d_particlesSortedIndexMem.DumpAs<uint>("uniformGrid.items[oldIdx]", start+count+4, (start+count)/dumpCount);
#endif
        }

        if (count > 0)
        {
            NVPARTICLES_SCOPED_TIMER("gridSort", stream);

			SpatialGrid::gridSort(start, count, maxParticles, grid->numCells, grid->deviceData(), stream);
		    grid->_isGridDataCopiedToHost = false;
        }

        /*if (dumpCount > 0)
        {
            NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
#if !defined(NVPARTICLES_SPATIAL_GRID_USE_CUDPP) && !defined(NVPARTICLES_SPATIAL_GRID_USE_THRUST)
            grid->d_particlesBucketIdMem.DumpAs<uint2>("sorted uniformGrid.items[cell,newIdx]", start+count+4, (start+count)/dumpCount);
#else
            grid->d_particlesBucketIdMem.DumpAs<uint>("sorted uniformGrid.items[cell]", start+count+4, (start+count)/dumpCount);
            grid->d_particlesSortedIndexMem.DumpAs<uint>("sorted uniformGrid.items[newIdx]", start+count+4, (start+count)/dumpCount);
#endif
        }*/

        if (1)
        {
            // get the ranges for ALL particles (even potentially dead ones)
            NVPARTICLES_SCOPED_TIMER("gridComputeCellRanges", stream);

            SpatialGrid::gridComputeCellRanges(start, count, spatialGridData.itemCellIndices, grid->numCells, spatialGridData.cellFirstItemIndices, spatialGridData.cellLastItemIndices, stream);
        }

        if (dumpCount > 0)
        {
            grid->dump(start+count+4, (start+count)/dumpCount, (long)stream);
        }
    }
}

//-----------------------------------------------------------------------------------
#endif // NVPARTICLES_SPATIAL_GRID_CUDA_INLINE_CC_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesIteratorCudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_ITERATOR_CUDA_INLINE_H_INCLUDED
#define NVPARTICLES_ITERATOR_CUDA_INLINE_H_INCLUDED

//------------------------------------------------------------------------------------------
struct SimpleIterator
{
    int __iteratorIndex;

    inline static NVPARTICLES_CUDA_EXPORT 
    void pre(SimpleIterator& data, const int &i)
    {
    }

    inline static NVPARTICLES_CUDA_EXPORT 
    bool item(SimpleIterator& data, const int &i)
    {
        return false;
    }

    inline static NVPARTICLES_CUDA_EXPORT 
    void post(SimpleIterator& data, const int &i)
    {
    }
};

//------------------------------------------------------------------------------------------
template <class Iterator, int N>
inline static NVPARTICLES_CUDA_EXPORT 
void simpleIterate(Iterator& data, const int& i)
{
    Iterator::pre(data, i);

    // we can unroll this!
    //#pragma unroll(N)
    for (int c=0; c<N; ++c)
    {
        data.__iteratorIndex = c;
        if (!Iterator::item(data, i))
            break;
    }

    Iterator::post(data, i);
}

//------------------------------------------------------------------------------------------
template <class Iterator>
inline static NVPARTICLES_CUDA_EXPORT 
void simpleIterate(Iterator& data, const int& i, const int& N)
{
    Iterator::pre(data, i);

    for(int c=0; c<N; ++c)
    {
        data.__iteratorIndex = c;
        if (!Iterator::item(data, i))
            break;
    }

    Iterator::post(data, i);
}

//------------------------------------------------------------------------------------------

#endif // NVPARTICLES_ITERATOR_CUDA_INLINE_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesManager.cpp


nvparticles-public-016a08f98fd3/library/src/NvParticlesManager.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesManager.h"


#include "NvParticlesProfiler.h"





#include "NvParticlesParticleSolverImpl.h"


#include "NvParticlesParticleRenderer.h"


#include "NvParticlesPrimitives.h"


#include "NvParticlesForces.h"


#include "NvParticlesParticleRendererImpl_Point.h"


#include "NvParticlesParticleRendererImpl_Sphere.h"


#include "NvParticlesParticleSerializerImpl_Raw.h"





//----------------------------------------------------------------------------------------------


template<> Easy::NvParticles::Manager* Easy::Singleton<Easy::NvParticles::Manager>::_singleton = 0;








namespace Easy


{


namespace NvParticles


{





//----------------------------------------------------------------------------------------------


Manager& Manager::getSingleton(void)


{


    assert( _singleton );


    return ( *_singleton );


}





//----------------------------------------------------------------------------------------------


Manager::Manager()


{


    printInfo("Creating NvParticles Manager.");





    new Profiler;





    // these are statically linked...


    rendererFactory.registerType("points", Easy::NvParticles::ParticleRendererImpl_Point::creator);


    rendererFactory.registerType("spheres", Easy::NvParticles::ParticleRendererImpl_Sphere::creator);


    serializerFactory.registerType("raw", Easy::NvParticles::ParticleSerializerImpl_Raw::creator);


}





//----------------------------------------------------------------------------------------------


Manager::~Manager()


{


    printInfo("Destroying NvParticles Manager.");





    rendererFactory.deregisterType("points");


    rendererFactory.deregisterType("spheres");


    solverFactory.deregisterType("wcsph");


    serializerFactory.deregisterType("raw");


}





//----------------------------------------------------------------------------------------------


ParticleSerializerImpl* Manager::createSerializer(const std::string& name) const


{


    return static_cast<ParticleSerializerImpl*>(serializerFactory.create(name));


}





//----------------------------------------------------------------------------------------------


ParticleRendererImpl* Manager::createRenderer(const std::string& name) const


{


    return static_cast<ParticleRendererImpl*>(rendererFactory.create(name));


}





//----------------------------------------------------------------------------------------------


ParticleSolverImpl* Manager::createSolver(const std::string& name) const


{


    return static_cast<ParticleSolverImpl*>(solverFactory.create(name));


}





//----------------------------------------------------------------------------------------------


ParticleSolverSpecPtr Manager::getParticleSolverSpec(const std::string& name)


{


    ParticleSolverSpecPtr spec;


    ParticleSolverSpecs::const_iterator it = _particleSolverSpecs.find(name);


    if (it != _particleSolverSpecs.end())


        spec = it->second;





    if (!spec)


    {


        // create a temporary solver to get the definition


        SharedPtr<ParticleSolverImpl> s = createSolver(name);





        /// OPTIMIZE:


        // do this all from static initializers so we don't need to create an instance!





        if(s)


        {


            s->initialize();





            spec = new ParticleSolverSpec();


            spec->parameterDefinitions = s->parameterDefinitions();


            spec->bufferSpecs = s->getBufferDefinitions();





            _particleSolverSpecs[name] = spec;


        }


    }





    return spec;


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesManager.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_MANAGER_H_INCLUDED
#define NVPARTICLES_MANAGER_H_INCLUDED

#include "NvParticlesExports.h"
#include "NvParticlesTypes.h"
#include "NvParticlesParticleSolverSpec.h"

namespace Easy
{
namespace NvParticles
{

//----------------------------------------------------------------------------------------------
/// This singleton controls the plugins and maintains the state shared by all
/// nvParticles objects in this application.
///
class _NvParticlesExport Manager : public Singleton<Manager>
{
private:
    virtual ~Manager();

    friend class Singleton<Manager>;

    ParticleSolverSpecs _particleSolverSpecs;

public:
    Manager();
    static Manager& getSingleton(void);

    GenericFactory<void> solverFactory;
    GenericFactory<void> rendererFactory;
    GenericFactory<void> serializerFactory;

    class ParticleSerializerImpl* createSerializer(const std::string& name) const;
    class ParticleRendererImpl* createRenderer(const std::string& name) const;
    class ParticleSolverImpl* createSolver(const std::string& name) const;

    ParticleSolverSpecPtr getParticleSolverSpec(const std::string& name);
};

}
}

#endif // NVPARTICLES_MANAGER_H_INCLUDED
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nvparticles-public-016a08f98fd3/library/src/NvParticlesParameters.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParameters.h"





namespace Easy


{


namespace NvParticles


{





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue()


{


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const ParameterValue& b)


{


    _any = b._any;


}





//-----------------------------------------------------------------------------------


ParameterValue& ParameterValue::operator=(const ParameterValue& b)


{


    _any = b._any;


    return (*this);


}





//-----------------------------------------------------------------------------------


bool ParameterValue::valid() const


{


    return !_any.empty();


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const float v)


{


    setFloat(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const int v)


{


    setInt(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const bool v)


{


    setBool(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const void* v)


{


    setPointer(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const char* v)


{


    setString(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const vec3f& v)


{


    setVector3(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const vec4f& v)


{


    setVector4(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const std::string& v)


{


    setString(v);


}





//-----------------------------------------------------------------------------------


ParameterValue::ParameterValue(const mat44f& v)


{


    setMatrix44(v);


}





//-----------------------------------------------------------------------------------


std::string ParameterValue::asString() const


{


    if (_any.empty())


        return "";


    return _any.operator()<std::string>();


}


//-----------------------------------------------------------------------------------


float ParameterValue::asFloat() const


{


    if (_any.empty())


        return 0.f;


    return _any.operator()<float>();


}





//-----------------------------------------------------------------------------------


bool ParameterValue::asBool() const


{


    if (_any.empty())


        return false;


    return _any.operator()<bool>();


}





//-----------------------------------------------------------------------------------


int ParameterValue::asInt() const


{


    if (_any.empty())


        return 0;


    return _any.operator()<int>();


}





//-----------------------------------------------------------------------------------


void* ParameterValue::asPointer() const


{


    if (_any.empty())


        return 0;


    return (void*)_any.operator()<unsigned char*>();


}





//-----------------------------------------------------------------------------------


vec4f ParameterValue::asVector4() const


{


    if (_any.empty())


        return make_vec4f(0,0,0,0);


    return _any.operator()<vec4f>();


}





//-----------------------------------------------------------------------------------


vec3f ParameterValue::asVector3() const


{


    if (_any.empty())


        return make_vec3f(0,0,0);


    return _any.operator()<vec3f>();


}





//-----------------------------------------------------------------------------------


mat44f ParameterValue::asMatrix44() const


{


    if (_any.empty())


        return mat44f::identity();


    return _any.operator()<mat44f>();


}





//-----------------------------------------------------------------------------------


mat33f ParameterValue::asMatrix33() const


{


    if (_any.empty())


        return mat33f::identity();


    return _any.operator()<mat33f>();


}





//-----------------------------------------------------------------------------------


void ParameterValue::setPointer(const void* v)


{


    _any = (unsigned char*)v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setString(const std::string& v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setMatrix33(const mat33f& v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setMatrix44(const mat44f& v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setVector4(const vec4f& v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setVector3(const vec3f& v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setFloat(const float v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setInt(const int v)


{


    _any = v;


}





//-----------------------------------------------------------------------------------


void ParameterValue::setBool(const bool v)


{


    _any = v;


}








//-----------------------------------------------------------------------------------


const Parameters& ParameterSpec::getMeta() const


{


    return _meta;


}





//-----------------------------------------------------------------------------------


int ParameterSpec::getTypeSize() const


{


    switch (_type)


    {


    case VEC3:


        return 3*sizeof(float);


    case VEC4:


        return 4*sizeof(float);


    case MATRIX:


        return 4*4*sizeof(float);


    case PTR:


        return sizeof(void*);


    case BOOL:


        return sizeof(bool);


    case INT:


        return sizeof(int);


    case FLOAT:


        return sizeof(float);


    case STRING:


        return sizeof(void*);


    default:


        return 0;


    }


}





//-----------------------------------------------------------------------------------


std::string ParameterSpec::getTypeName() const


{


    switch (_type)


    {


    case PTR:


        return "pointer";


    case BOOL:


        return "bool";


    case INT:


        return "int";


    case FLOAT:


        return "float";


    case VEC3:


        return "vec3";


    case VEC4:


        return "vec4";


    case STRING:


        return "string";


    case MATRIX:


        return "matrix";


    default:


        return "invalid";


    }


}





//-----------------------------------------------------------------------------------


std::string ParameterSpec::getName() const


{


    return _name;


}





//-----------------------------------------------------------------------------------


int ParameterSpec::getType() const


{


    return (int)_type;


}





//-----------------------------------------------------------------------------------


bool ParameterSpec::valid() const


{


    return (_type != INVALID);


}





Parameters::Parameters()


{


    specs = 0;


}





//-----------------------------------------------------------------------------------


void Parameters::setSpecs(const std::string& prefix, ParameterSpecs* s)


{


    specPrefix = prefix;


    specs = s;


}





//-----------------------------------------------------------------------------------


void Parameters::append(const Parameters& parameters, const std::string& prefix)


{


    Parameters::const_iterator it = parameters.begin();


    for (; it != parameters.end(); ++it)


    {


        Parameters::iterator thisIt = find(prefix + it->first);


        if (thisIt == end())


            insert(std::make_pair(prefix + it->first, it->second));


        else


            thisIt->second = it->second;


    }


}





//-----------------------------------------------------------------------------------


ParameterValuePtr Parameters::inputValue(const std::string& name, const ParameterValue& def)


{


    const_iterator it = find(name);





    if (it == end())


    {


        if (def.valid())


            return new ParameterValue(def);


        assert(0 && "Can't find ParameterValue in Parameters");


        return ParameterValuePtr();


    }





    return it->second;


}





//-----------------------------------------------------------------------------------


ParameterValuePtr Parameters::inputValue(const ParameterSpec* spec, const ParameterValue& def)


{


    if (!specs || !spec)


    {


        if (def.valid())


            return new ParameterValue(def);


        assert(0 && "Can't find ParameterValue in Parameters");


        return ParameterValuePtr();


    }





    std::string name = spec->_name;





    const_iterator it = find(specPrefix+name);





    if (it == end())


    {


        ParameterSpecs::const_iterator specIt = specs->find(name);


        // if we got the key...


        assert(specIt != specs->end());


        // use the default if specified...


        if (def.valid())


            return new ParameterValue(def);





        // otherwise return the spec default...


        return new ParameterValue(specIt->second->_defaultValue);


    }


    return it->second;


}





//-----------------------------------------------------------------------------------


Parameters& Parameters::set(std::string name, const ParameterValue& p)


{


    insert(std::make_pair(name, new ParameterValue(p)));


    return *this;


}





//-----------------------------------------------------------------------------------


bool Parameters::contains(std::string name) const


{


    const_iterator it = find(name);


    return (it != end());


}





//-----------------------------------------------------------------------------------


ParameterValue& Parameters::operator[] (std::string name)


{


    const_iterator it = find(name);


    ParameterValuePtr v;


    if (it == end())


    {


        v = new ParameterValue();


        insert(std::make_pair(name, v));


    }


    else


        v = it->second;


    return *v;


}





//-----------------------------------------------------------------------------------


const ParameterValue& Parameters::operator[] (std::string name) const


{


    const_iterator it = find(name);


    if (it == end())


        abort();


    return *it->second;


}





//-----------------------------------------------------------------------------------


std::string Parameters::asString(std::string name, std::string def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asString();


}


//-----------------------------------------------------------------------------------


float Parameters::asFloat(std::string name, float def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asFloat();


}





//-----------------------------------------------------------------------------------


bool Parameters::asBool(std::string name, bool def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asBool();


}





//-----------------------------------------------------------------------------------


int Parameters::asInt(std::string name, int def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asInt();


}





//-----------------------------------------------------------------------------------


void* Parameters::asPointer(std::string name, void* def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asPointer();


}





//-----------------------------------------------------------------------------------


vec4f Parameters::asVector4(std::string name, vec4f def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asVector4();


}





//-----------------------------------------------------------------------------------


vec3f Parameters::asVector3(std::string name, vec3f def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asVector3();


}





//-----------------------------------------------------------------------------------


mat44f Parameters::asMatrix44(std::string name, const mat44f& def) const


{


    const_iterator it = find(name);


    if (it == end())


        return def;


    return it->second->asMatrix44();


}





//------------------------------------------------------------------------------------------


ParameterSpecPtr HasParameterSpecs::defineParameter(const std::string& name, int type, const ParameterValue& def, const Parameters& meta)


{


    ParameterSpecPtr p = new ParameterSpec();


    p->_type = ParameterSpec::TypeType(type);


    p->_name = name;


    p->_meta = meta;


    p->_defaultValue = def;





    // this overwrites any existing definition.


    _parameterDefinitions[name] = p;





    return p;


}





//------------------------------------------------------------------------------------------


ParameterSpecPtr HasParameterSpecs::getParameter(const std::string& name)


{


    ParameterSpecs::const_iterator it = _parameterDefinitions.find(name);


    if (it == _parameterDefinitions.end())


        return ParameterSpecPtr();


    return it->second;


}





//-----------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParameters.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARAMETERS_H_INCLUDED
#define NVPARTICLES_PARAMETERS_H_INCLUDED

//#pragma warning(push)
//#pragma warning(disable:4251)

#include "NvParticlesTypes.h"
#include "math_utils.h"
#include <algorithm>
#include <typeinfo>

namespace Easy
{

//----------------------------------------------------------------------------------------------
/// Variant type that can hold Any other type.
///
class _NvParticlesExport Any
{
public:

    Any()
        : mContent(0)
    {
    }

    template<typename ValueType>
    explicit Any(const ValueType & value)
        : mContent(new Holder<ValueType>(value))
    {
    }

    Any(const Any & other)
        : mContent(other.mContent ? other.mContent->clone() : 0)
    {
    }

    virtual ~Any()
    {
        destroy();
    }

public:

    Any& swap(Any & rhs)
    {
        std::swap(mContent, rhs.mContent);
        return *this;
    }

    template<typename ValueType>
    Any& operator=(const ValueType & rhs)
    {
        Any(rhs).swap(*this);
        return *this;
    }

    Any & operator=(const Any & rhs)
    {
        Any(rhs).swap(*this);
        return *this;
    }

public: // queries

    bool empty() const
    {
        return !mContent;
    }

    const std::type_info& type() const
    {
        return mContent ? mContent->type() : typeid(void);
    }

    inline friend bool operator==(const Any& a, const Any& b)
    {
        if(a.mContent == b.mContent)
            return true;
        if(!a.mContent || !b.mContent)
            return false;
        return (a.mContent->compare(*b.mContent) != 0);
    }

    inline friend bool operator!=(const Any& a, const Any& b)
    {
        return !(a == b);
    }

    void destroy()
    {
        delete(mContent);
        mContent = NULL;
    }

protected: // types

    class Placeholder
    {
    public: // constructors

        virtual ~Placeholder()
        {
        }

    public: // queries

        virtual const std::type_info& type() const = 0;

        virtual Placeholder *clone() const = 0;

        virtual int compare(Placeholder& a) const = 0;

        inline friend int operator==(const Placeholder& a, Placeholder& b)
        {
            return a.compare(b);
        }
    };

    template<typename ValueType>
    class Holder : public Placeholder
    {
    public: // constructors

        Holder(const ValueType & value)
            : held(value)
        {
        }

    public: // queries

        virtual const std::type_info & type() const
        {
            return typeid(ValueType);
        }

        virtual Placeholder *clone() const
        {
            return new(Holder)(held);
        }

        virtual int compare(Placeholder& a) const
        {
            return held == static_cast<Any::Holder<ValueType> *>(&a)->held;
        }

    public:

        ValueType held;
    };

protected:
    Placeholder* mContent;

    template<typename ValueType>
    friend ValueType * any_cast(Any *);

public:

    template<typename ValueType>
    ValueType operator()() const
    {
        if (!mContent)
        {
            std::cerr << "Error casting from uninitialised Any" << std::endl;
            abort();
        }
        else if(type() != typeid(ValueType))
        {
            std::cerr << "Error casting from \"" << type().name() << "\" " << "to \"" << typeid(ValueType).name() << "\"" << std::endl;
        }

		return static_cast<Any::Holder<ValueType> *>(mContent)->held;
    }
};

//----------------------------------------------------------------------------------------------
template<typename ValueType>
ValueType* any_cast(Any * operand)
{
    return operand && operand->type() == typeid(ValueType)
           ? &static_cast<Any::Holder<ValueType> *>(operand->mContent)->held
           : 0;
}

//----------------------------------------------------------------------------------------------
template<typename ValueType>
const ValueType * any_cast(const Any * operand)
{
    return any_cast<ValueType>(const_cast<Any *>(operand));
}

//----------------------------------------------------------------------------------------------
template<typename ValueType>
ValueType any_cast(const Any & operand)
{
    const ValueType * result = any_cast<ValueType>(&operand);
    if(!result)
    {
        std::cerr << "Error casting from '" << operand.type().name() << "' " << "to '" << typeid(ValueType).name() << "'";
		abort();
    }
    return *result;
}


namespace NvParticles
{

//-----------------------------------------------------------------------------------
class _NvParticlesExport ParameterValue
{
public:
	ParameterValue();
	ParameterValue(const ParameterValue& b);
	ParameterValue& operator=(const ParameterValue& b);
	ParameterValue(const float v);
	ParameterValue(const int v);
	ParameterValue(const bool v);
	ParameterValue(const void* v);
	ParameterValue(const char* v);
	ParameterValue(const vec3f& v);
	ParameterValue(const vec4f& v);
	ParameterValue(const std::string& v);
	ParameterValue(const mat44f& v);

	bool valid() const;

	mat33f asMatrix33() const;
	mat44f asMatrix44() const;
	vec3f asVector3() const;
	vec4f asVector4() const;
	void* asPointer() const;
	int asInt() const;
	bool asBool() const;
	float asFloat() const;
    std::string asString() const;

    void setPointer(const void* v);
	void setString(const std::string& s);
	void setMatrix33(const mat33f& v);
	void setMatrix44(const mat44f& v);
	void setVector4(const vec4f& v);
	void setVector3(const vec3f& v);
	void setFloat(const float v);
	void setInt(const int v);
	void setBool(const bool v);

	friend int operator==(const ParameterValue& a, const ParameterValue& b)
	{
		return (a._any == b._any);
	}

	friend int operator!=(const ParameterValue& a, const ParameterValue& b)
	{
		return !(a==b);
	}

protected:
	Any _any;
};

class ParameterSpec;

typedef SharedPtr<ParameterValue> ParameterValuePtr;

//-----------------------------------------------------------------------------------
typedef SharedPtr<ParameterSpec> ParameterSpecPtr;
typedef std::map<std::string, ParameterSpecPtr > ParameterSpecs;

//-----------------------------------------------------------------------------------
/// class for the parameter block. (i.e. the parameter values)
///
class _NvParticlesExport Parameters : public std::map<std::string, ParameterValuePtr>
{
    friend class ParameterSpec;

	ParameterSpecs* specs;
	std::string specPrefix;

public:
    Parameters();

	void setSpecs(const std::string& specPrefix, ParameterSpecs* specs);

    /// Add more parameters with optional prefix.
    void append(const Parameters& parameters, const std::string& prefix="");

	ParameterValuePtr inputValue(const std::string& name, const ParameterValue& def=ParameterValue());
	ParameterValuePtr inputValue (const ParameterSpec* key, const ParameterValue& def=ParameterValue());
	ParameterValuePtr outputValue (const ParameterSpec* key);

    /// Get the parameter with this name, and create it if it doesn't exist.
	ParameterValue& operator[] (std::string name);
	const ParameterValue& operator[] (std::string name) const;

    /// Set a parameter.
	Parameters& set(std::string name, const ParameterValue& p);

    bool contains(std::string name) const;

    std::string asString(std::string name, std::string def="") const;
    float asFloat(std::string name, float def=0.f) const;
    int asInt(std::string name, int def=0) const;
    bool asBool(std::string name, bool def=false) const;
    void* asPointer(std::string name, void* def=0) const;
    vec3f asVector3(std::string name, vec3f def=make_vec3f(0)) const;
    vec4f asVector4(std::string name, vec4f def=make_vec4f(0)) const;
	mat44f asMatrix44(std::string name, const mat44f& def=mat44f::identity()) const;
};

//-----------------------------------------------------------------------------------
class _NvParticlesExport ParameterSpec
{
public:
	enum TypeType {INVALID=0,INT,FLOAT,BOOL,PTR,VEC3,VEC4,STRING,MATRIX,TEXTURE};

public:

	ParameterSpec()
	{
		_type = INVALID;
	}

	ParameterSpec& operator=(const ParameterSpec& p)
	{
		/// CAVEAT: don't copy the name as this is passed in from the Parameters class!
		//_name = p._name;
		_meta = p._meta;
		_type = p._type;
		_defaultValue = p._defaultValue;
		return (*this);
	}

	friend inline int operator==(const ParameterSpec& a, const ParameterSpec& b)
    {
        return (!(a != b));
    }

	friend inline bool operator!=(const ParameterSpec& a, const ParameterSpec& b)
	{
        if (a._name != b._name)
			return true;
        /*
		if (a._type != b._type)
			return true;
		if (a._defaultValue != b._defaultValue)
			return true;
		if (a._meta != b._meta)
			return true;*/
        return false;
	}

	ParameterSpec(TypeType t, const Parameters& m)
	{
		_type = t;
		_meta = m;
	}

	bool valid() const;

    std::string getName() const;
	const Parameters& getMeta() const;

    int getType() const;
	int getTypeSize() const;
	std::string getTypeName() const;

protected:
	std::string _name;
	Parameters _meta;
	TypeType _type;
public:
    /// TODO: make this private.
	ParameterValue _defaultValue;

    friend class Parameters;
    friend class HasParameterSpecs;
};

//----------------------------------------------------------------------------------------------
class _NvParticlesExport HasParameterSpecs
{
protected:

	ParameterSpecs _parameterDefinitions;

	ParameterSpecPtr defineParameter(const std::string& name, int type, const ParameterValue& def, const Parameters& meta=Parameters());

	ParameterSpecPtr getParameter(const std::string& name);

public:

	ParameterSpecs& parameterDefinitions()
	{
		return _parameterDefinitions;
	}
};

//----------------------------------------------------------------------------------------------
}
}

//#pragma warning(pop)

#endif // NVPARTICLES_PARAMETERS_H_INCLUDED
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/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleBuffer.h"





namespace Easy


{


namespace NvParticles


{





//------------------------------------------------------------------------------------------


ParticleBufferSpec::ParticleBufferSpec()


    :


    type(NONE),


    flags(0),


    elementBytes(0)


{


}





//------------------------------------------------------------------------------------------


ParticleBufferSpec::ParticleBufferSpec(const std::string& _name, const ParticleBufferSpec::Type _type, const int _flags, std::string _renderSemantic)


    :


    name(_name),


    type(_type),


    flags(_flags),


    elementBytes(0),


    renderSemantic(_renderSemantic)


{


    if(type == FLOAT)


        elementBytes = sizeof(float);


    else if(type == FLOAT4)


        elementBytes = sizeof(float)*4;


    else if(type == UINT)


        elementBytes = sizeof(unsigned int);


    else if(type == MAT33F)


        elementBytes = sizeof(mat33f);


    else


    {


        printError(Stringf("ParticleBufferSpec: type not yet implemented: %d", type));


    }





    if (_renderSemantic.length() == 0)


        renderSemantic = name;


}





//------------------------------------------------------------------------------------------


ParticleBuffer::ParticleBuffer(const ParticleBufferSpec& _spec)


    :


    spec(_spec),


    _deviceMapper(Cu::Buffer::CUDA),


    _hostMapper(Cu::Buffer::HOST),


    _lockLevel(0),


    _dirty(false),


    _current(0),


    _buffers(0),


    _nBuffers(0),


    _currentUpdateState(0)


{


    _nBuffers = 1;


    if (spec.flags & ParticleBufferSpec::DOUBLEBUFFER)


        _nBuffers = 2;


    _buffers = new Cu::Buffer[_nBuffers];


}





ParticleBuffer::~ParticleBuffer()


{


    delete[] _buffers;


}





//------------------------------------------------------------------------------------------


size_t ParticleBuffer::copy(const ParticleBuffer& src, size_t doff, size_t soff, size_t count, const Cu::Buffer::CopyOptions& options)


{


    _dirty = true;


    return buffer()->Copy(*src.buffer(), doff*spec.elementBytes, soff*spec.elementBytes, count*spec.elementBytes, options);


}





//------------------------------------------------------------------------------------------


int operator==(const ParticleBufferSpec& a, const ParticleBufferSpec& b)


{


    return ((a.name == b.name));// && (a.type == b.type) && (a.flags == b.flags));// && (a.renderSemantic == b.renderSemantic));


}





//------------------------------------------------------------------------------------------


int operator!=(const ParticleBufferSpec& a, const ParticleBufferSpec& b)


{


    return ((a.name != b.name));// || (a.type != b.type) || (a.flags != b.flags));


}





//------------------------------------------------------------------------------------------


unsigned long long ParticleBuffer::getUpdateId()


{


    return _currentUpdateState;


}





void ParticleBuffer::setUpdateId(unsigned long long v)


{


    _currentUpdateState = v;


}





//------------------------------------------------------------------------------------------


void ParticleBuffer::lock(long stream)


{


    if (_lockLevel>0)


        printError("Already locked: " + spec.name);





    ++_lockLevel;





    if (_lockLevel == 1)


    {


        if (_deviceMapper.Valid())


        {


            printError("Mapper already Valid: " + spec.name);


            return;


        }





        Cu::Buffer::MapOptions options;


        options.SetStream(stream);


        _deviceMapper.Map(_buffers[_current], options);


    }


}





//------------------------------------------------------------------------------------------


void ParticleBuffer::unlock()


{


    if (_lockLevel==0)


        printError("Not yet locked: " + spec.name);





    --_lockLevel;





    if (_lockLevel==0)


    {


        if(!_deviceMapper.Valid())


        {


            printError("Mapper is invalid: " + spec.name);


            return;


        }


        _deviceMapper.Unmap();


    }


}





//------------------------------------------------------------------------------------------


void* ParticleBuffer::devicePointer() const


{


    if (!_deviceMapper.Valid())


    {


        if(_buffers[_current].Type() == Cu::Buffer::CUDA)


            return _buffers[_current].Data();





        printError("Must lock device buffer: " + spec.name);


        return 0;


    }


    return (void*)_deviceMapper.Pointer();


}





//------------------------------------------------------------------------------------------


void* ParticleBuffer::hostPointer() const


{


    if (!_hostMapper.Valid())


    {


        if(_buffers[_current].Type() == Cu::Buffer::HOST)


            return _buffers[_current].Data();





        printError("Must lock host buffer: " + spec.name);


        return NULL;


    }


    return (void*)_hostMapper.Pointer();


}





//------------------------------------------------------------------------------------------


const Cu::Buffer& ParticleBuffer::operator[] (int i) const


{


    return _buffers[(_current+i)%_nBuffers];


}





//------------------------------------------------------------------------------------------


Cu::Buffer& ParticleBuffer::operator[] (int i)


{


    return _buffers[(_current+i)%_nBuffers];


}





//------------------------------------------------------------------------------------------


int ParticleBuffer::page() const


{


    return _current;


}





//------------------------------------------------------------------------------------------


void ParticleBuffer::flip()


{


    if(--_current < 0)


        _current = _nBuffers-1;


}





//------------------------------------------------------------------------------------------


Cu::Buffer* ParticleBuffer::buffer()


{


    if (_deviceMapper.Valid())


        return &_deviceMapper.internal;


    return &_buffers[_current];


}





//------------------------------------------------------------------------------------------


const Cu::Buffer* ParticleBuffer::buffer() const


{


    if (_deviceMapper.Valid())


        return &_deviceMapper.internal;


    return &_buffers[_current];


}





//------------------------------------------------------------------------------------------


bool ParticleBuffer::allocate(int n)


{


    if (n == 0)


        return false;


    int f = 0;


    _dirty = true;


    Cu::Buffer::MemType t = Cu::Buffer::HOST;


    bool rc = true;


    for(int i=0;rc && i<_nBuffers;++i)


        rc = _buffers[i].Allocate(t, spec.elementBytes*n, f, spec.name.c_str());


    return rc;


}





//------------------------------------------------------------------------------------------


void ParticleBuffer::clear(int v)


{


    for(int i=0;i<_nBuffers;++i)


        _buffers[i].Clear(v);


}





//------------------------------------------------------------------------------------------


void ParticleBuffer::dump(const char* msg, size_t count, size_t step) const


{


    std::string name = spec.name;


    if (msg)


        name = std::string(msg) + " " + name;





    if (!spec.renderSemantic.empty())


    {


        name += " (semantic = " + spec.renderSemantic + ")";


    }





    if(spec.type == ParticleBufferSpec::FLOAT4)


        _buffers[_current].DumpAs<vec4f>(name.c_str(), count, step);


    else if(spec.type == ParticleBufferSpec::FLOAT)


        _buffers[_current].DumpAs<float>(name.c_str(), count, step);


    else if(spec.type == ParticleBufferSpec::UINT)


        _buffers[_current].DumpAs<unsigned int>(name.c_str(), count, step);


    else if(spec.type == ParticleBufferSpec::MAT33F)


        _buffers[_current].DumpAs<mat33f>(name.c_str(), count, step);


}





//------------------------------------------------------------------------------------------


void HasParticleBuffers::setBuffer(const std::string& name, const ParticleBufferPtr& buffer)


{


    //ScopedMutex _sm(_bufferLock);


    _buffers.insert(make_pair(name, buffer));


}





//------------------------------------------------------------------------------------------


ParticleBufferPtr HasParticleBuffers::getBuffer(const std::string& name)


{


    //ScopedMutex _sm(_bufferLock);


    ParticleBuffers::const_iterator it = _buffers.find(name);





    if (it != _buffers.end())


        return it->second;





    return ParticleBufferPtr();


}





//------------------------------------------------------------------------------------------


const ParticleBufferPtr& HasParticleBuffers::getBuffer(const std::string& name) const


{


    ParticleBuffers::const_iterator it = _buffers.find(name);





    if (it != _buffers.end())


        return it->second;





    printError("Failed to find buffer: " + name);


    abort();





    return it->second;


}





//------------------------------------------------------------------------------------------


const ParticleBuffers& HasParticleBuffers::getBuffers() const


{


    return _buffers;


}





//------------------------------------------------------------------------------------------


void HasParticleBuffers::dump(size_t count, size_t step)


{


    //ScopedMutex _sm(_bufferLock);





    // allocate a sorted variant of all the persistent buffers...


    for (ParticleBuffers::const_iterator it=_buffers.begin(); it != _buffers.end(); ++it)


    {


        printf("---------------------------------------\n");


        it->second->dump("", count, step);


    }


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleBuffer.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLESPARTICLEBUFFER_H_INCLUDED
#define NVPARTICLESPARTICLEBUFFER_H_INCLUDED

#include "NvParticlesTypes.h"

namespace Easy
{
namespace NvParticles
{

//-----------------------------------------------------------------------------------
class _NvParticlesExport ParticleBufferSpec
{
public:
    enum Type {NONE=0, FLOAT, FLOAT4, UINT, MAT33F};
    enum Flags {DYNAMIC=0, STATIC=1, RENDERABLE=16, PERSISTENT=128, DOUBLEBUFFER=256};

    std::string name;
    Type type;
    int flags;
    size_t elementBytes;
    std::string renderSemantic;

public:
    ParticleBufferSpec();
    ParticleBufferSpec(const std::string& name, const Type type, const int flags=0, std::string _renderSemantic="");

	friend int operator==(const ParticleBufferSpec& a, const ParticleBufferSpec& b);
	friend int operator!=(const ParticleBufferSpec& a, const ParticleBufferSpec& b);
};

typedef std::map<std::string, ParticleBufferSpec> ParticleBufferSpecs;

//-----------------------------------------------------------------------------------
class _NvParticlesExport ParticleBuffer
{
public:
    ParticleBuffer(const ParticleBufferSpec& spec);
    ~ParticleBuffer();

    void dump(const char* msg="", size_t count=size_t(-1), size_t step=1) const;
    bool allocate(int n);
    void lock(long stream=0);
    void unlock();
    void* devicePointer() const;
	void* hostPointer() const;
	void* pointer() const;
    Cu::Buffer* buffer();
    const Cu::Buffer* buffer() const;

	void clear(int v);

    size_t copy(const ParticleBuffer& src, size_t doff=0, size_t soff=0, size_t count=size_t(-1), const Cu::Buffer::CopyOptions& options=Cu::Buffer::DefaultCopyOptions);

	// multi-page methods:
    const Cu::Buffer& operator[] (int i) const;
    Cu::Buffer& operator[] (int i);
    void flip();
    int page() const;

    unsigned long long getUpdateId();
    void setUpdateId(unsigned long long v);

    ParticleBufferSpec spec;

private:

    int _lockLevel;
    Cu::BufferMapper<unsigned char> _deviceMapper;
	Cu::BufferMapper<unsigned char> _hostMapper;

    bool _dirty;

    Cu::Buffer* _buffers;
	int _nBuffers;
	int _current;
    unsigned long long _currentUpdateState;

    friend class ParticleModifier;
};

typedef SharedPtr<ParticleBuffer> ParticleBufferPtr;
typedef std::map<std::string, ParticleBufferPtr> ParticleBuffers;

//-----------------------------------------------------------------------------------
class _NvParticlesExport HasParticleBuffers
{
public:
    /// Get the per-particle buffer.
    /// @param name The name of the buffer
    ///
    ParticleBufferPtr getBuffer(const std::string& name);
    const ParticleBufferPtr& getBuffer(const std::string& name) const;

	/// @brief		Dump the buffers.
	///
    void dump(size_t count=size_t(-1), size_t step=1);

    void setBuffer(const std::string& name, const ParticleBufferPtr& buffer);

    const ParticleBuffers& getBuffers() const;

protected:

    ParticleBuffers _buffers;
    Mutex _bufferLock;
};

//-----------------------------------------------------------------------------------
}
}

#endif // NVPARTICLESPARTICLEBUFFER_H_INCLUDED
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nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleContainer.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleContainer.h"


#include "NvParticlesConfig.h"


#include "NvParticlesManager.h"


#include "cuda_utils.h"





namespace Easy


{


namespace NvParticles


{





int ParticleContainer::debugLevel = 0;





//------------------------------------------------------------------------------------------


ParticleContainer::ParticleContainer()


{


    maxParticles = 0;





    _init();





    _currentUpdateState = requestedUpdateState = 0;





    clear();


}





//-----------------------------------------------------------------------------------


void ParticleContainer::_init()


{


    enableSimulation = true;


    initialized = false;


    numParticles = 0;


    enableSimulation = true;


    initialized = false;


    dirty = false;





    // we need to ensure these are reset properly, so we always create valid bounds.


    // i.e. high >= low (for all valid bounds)


    boundsLow = make_vec3f(+FLT_MAX);


    boundsHigh = make_vec3f(-FLT_MAX);


}





//-----------------------------------------------------------------------------------


unsigned long long ParticleContainer::getUpdateId()


{


    return _currentUpdateState;


}





//-----------------------------------------------------------------------------------


void ParticleContainer::setMaxParticles(int n)


{


    if (maxParticles != n)


    {


        // wipe all the existing buffers.


        clear();


        maxParticles = n;


    }


}





//-----------------------------------------------------------------------------------


int ParticleContainer::getParticleCount()


{


    return numParticles;


}





//------------------------------------------------------------------------------------------


void ParticleContainer::clear()


{


    _buffers.clear();


    bufferSpecs.clear();





    numParticles = 0;


    dirty = false;


    _firstTime = true;





    // we need to ensure these are reset properly, so we always create valid bounds.


    // i.e. high >= low (for all valid bounds)


    boundsLow = make_vec3f(+FLT_MAX);


    boundsHigh = make_vec3f(-FLT_MAX);


}





//------------------------------------------------------------------------------------------


ParticleBufferPtr ParticleContainer::_createBuffer(const ParticleBufferSpec& spec)


{


    printInfo(Stringf("particle-container - allocating: %s", spec.name.c_str()));





    ParticleBufferPtr buf = new ParticleBuffer(spec);





    bool rc = buf->allocate(maxParticles);


    if (!rc)


    {


        printError(Stringf("particle-container - unable to allocate buffer: %s", spec.name.c_str()));


        buf.setNull();


    }


    else


    {


        // zero the buffer.


        buf->clear(0);


    }





    return buf;


}





//------------------------------------------------------------------------------------------


bool ParticleContainer::addBuffer(const ParticleBufferSpec& spec)


{


    if (!maxParticles)


        return false;





    bool rc = false;





    _bufferLock.claim();





    ParticleBufferPtr buf;





    buf = getBuffer(spec.name);





    if (!buf || buf->spec != spec)


    {


        buf = _createBuffer(spec);





        if (buf.valid())


        {


            setBuffer(spec.name, buf);


            rc = true;


        }


    }





    _bufferLock.release();





    return rc;


}





//-----------------------------------------------------------------------------------


void ParticleContainer::emitContainer(ParticleContainer* masterContainer, float birthTime, float birthTimeJitter)


{


    if (!maxParticles)


        return;





    assert(masterContainer);


    if(masterContainer->numParticles == 0)


        return;





    float* p_birthTime = 0;


    if (getBuffer("birthTime"))


    {


        p_birthTime = (float*)getBuffer("birthTime")->buffer()->Data();





        for(int i=0; i<masterContainer->numParticles; ++i)


        {


            unsigned int seed = numParticles+i;


            p_birthTime[numParticles+i] = birthTime + birthTimeJitter*(random(seed)*2-1);


        }


    }





    if (masterContainer->getBuffer("position"))


    {


        float4* p_position = 0;


        if(getBuffer("position"))


            p_position = (float4*)getBuffer("position")->buffer()->Data();





        float4* p_positionSrc = (float4*)masterContainer->getBuffer("position")->buffer()->Data();





        for(int i=0; i<masterContainer->numParticles; ++i)


        {


            vec3f pos = make_vec3f(p_positionSrc[i].x, p_positionSrc[i].y, p_positionSrc[i].z);


            p_position[numParticles+i] = ::make_float4(pos.x, pos.y, pos.z, 3);


        }


    }





    // copy all the other buffers


    for (ParticleBuffers::const_iterator bit=masterContainer->getBuffers().begin(); bit != getBuffers().end(); ++bit)


    {


        if(bit->second->spec.name == "position" || bit->second->spec.name == "birthTime" || bit->second->spec.name == "id")


            continue;





        ParticleBuffer* destBuf = getBuffer(bit->second->spec.name.c_str());


        destBuf->copy(*bit->second.pointer(), numParticles, 0, masterContainer->numParticles);


    }





    if(debugLevel)


        printInfo(Stringf("particle-container emission - offset(%d) count(%d)", numParticles, masterContainer->numParticles));





    numParticles = numParticles + masterContainer->numParticles;





    dirty = true;


}





//------------------------------------------------------------------------------------------


/// Emit data into the pending buffers.


/// Positions and velocities are provided in worldScale.


/// However velocities need to be converted to the simulation scale.


///


void ParticleContainer::emitBuffers(int n, float birthTime, double* posd, double* vel, double* timestep, double* rgb, int rgbN, double* opacity)


{


    if (!maxParticles)


        return;





    // are we already full?


    if(numParticles >= maxParticles)


        return;





    // trim the count.


    if(numParticles + n >= maxParticles)


        n = maxParticles - numParticles;





    float4* p_position = 0;


    float4* p_velocity = 0;


    float4* p_color = 0;


    float* p_birthTime = 0;





    if(getBuffer("position"))


        p_position = (float4*)getBuffer("position")->buffer()->Data();


    if(getBuffer("velocity"))


        p_velocity = (float4*)getBuffer("velocity")->buffer()->Data();


    if(getBuffer("color"))


        p_color = (float4*)getBuffer("color")->buffer()->Data();


    if(getBuffer("birthTime"))


        p_birthTime = (float*)getBuffer("birthTime")->buffer()->Data();





    uint counter = numParticles;





    float positionScale = 1;


    float velocityScale = 1;





    for (uint i=0; i<n; i++)


    {





        vec3f pos = make_vec3f((float)posd[i*3+0], (float)posd[i*3+1], (float)posd[i*3+2]);





        double dt = timestep[i];


        if(p_position)


        {


            p_position[counter] = ::make_float4(pos.x, pos.y, pos.z, 0.f) * positionScale;


            p_position[counter].w = 3;


        }





        if(p_velocity)


            p_velocity[counter] = ::make_float4((float)vel[i*3+0], (float)vel[i*3+1], (float)vel[i*3+2], 0.f) * velocityScale;





        if(p_color)


        {


            int rgbi = i;


            if(rgbi >= rgbN)


                rgbi = 0;





            if(rgb)


            {


                p_color[counter] = ::make_float4(rgb[rgbi*3+0], rgb[rgbi*3+1], rgb[rgbi*3+2], 1);


            }


            else


                p_color[counter] = ::make_float4(1);





            if(opacity)


                p_color[counter].w = opacity[rgbi];


        }





        if(p_birthTime)


        {


            p_birthTime[counter] = birthTime + dt;


        }








        boundsLow = fminf(boundsLow, pos);


        boundsHigh = fmaxf(boundsHigh, pos);





        ++counter;


    }





    if (debugLevel > 0)


        printInfo(Stringf("particle-container emission - offset(%d) count(%d)", numParticles, counter-numParticles));





    numParticles = counter;





    dirty = true;


}





//-----------------------------------------------------------------------------------


void ParticleContainer::emitBox(const mat44f& xform, float spacing, float jitter,


    vec4f color,


    float birthTime, float birthTimeJitter)


{


    if (!maxParticles)


        return;





    float4* p_position = 0;


    float4* p_velocity = 0;


    float4* p_color = 0;


    float* p_birthTime = 0;





    if (!getBuffer("position"))


    {


        printError("particle container requires at least position for emission");


        return;


    }





    if (getBuffer("position"))


        p_position = (float4*)getBuffer("position")->hostPointer();


    if (getBuffer("velocity"))


        p_velocity = (float4*)getBuffer("velocity")->hostPointer();


    if (getBuffer("color"))


        p_color = (float4*)getBuffer("color")->hostPointer();


    if (getBuffer("birthTime"))


        p_birthTime = (float*)getBuffer("birthTime")->hostPointer();





    //get the worldLengths... (multiply by 2 because we go from -1 to +1)


    float scalex = length(xform.X())*2;


    float scaley = length(xform.Z())*2;


    float scalez = length(xform.Y())*2;





    // jittering is a factor of spacing.


    jitter *= spacing;





    // method: 0 = regular-lattice, 1 = hexagonal-close-packing, 2 = cubic-close-packing...


    const int method = 1;





    // these counts are floored if we have extra space...


    int rx = scalex / spacing;


    int ry = scaley / spacing;


    int rz = scalez / spacing;





    // recalculate the spacing to make the gap between


    // particles the same.


    float dx = scalex / rx;


    float dy = scaley / ry;


    float dz = scalez / rz;





    if(method != 0)


    {


        // get the close-packing spacing for each dimension...


        dx = dx;


        dy = sqrtf((3.f*dx*dx)/4.f);


        dz = sqrtf((3.f*dx*dx)/4.f);





        // update the num particles in each dimension...


        rx = scalex / dx;


        ry = scaley / dy;


        rz = scalez / dz;





        // make sure that z-axis is a multiple of 3.


        ry += ry%3;


        // make sure that x-axis is a multiple of 2.


        rx += rx%2;





        // recalculate the spacing to make the gap between


        // particles the same.


        dx = scalex / rx;


        dy = scaley / ry;


        dz = scalez / rz;





        // put into unit space.


        dx = dx / scalex;


        dy = dy / scaley;


        dz = dz / scalez;


    }





    // shift-offsets...


    float offsetx;


    float offsety;


    float offsetz;





    float fx;


    float fy;


    float fz;





    uint i = numParticles;


    unsigned int seed = i;





    fz = dz / 2;


    for (uint z=0; z<rz; z++)


    {


        offsety = 0;





        if (method==1)


        {


            if(z%2 == 0)


                offsety = dy/3;


        }


        else if(method==2)


        {


            if(z%3 == 1)


                offsety = dy/3;


            else if(z%3 == 2)


                offsety = (dy/3)/2;


        }





        //fz = float(z)/(rz);





        fy = dy / 2 + offsety;





        for (uint y=0; y<ry; y++)


        {


            offsetx = 0;





            if (method==1)


            {


                if(y%2 == 0)


                    offsetx = dx/2;


            }


            else if(method==2)


            {


                if(y%2 == 1)


                    offsetx = dx/2;


                if(z%3 == 2)


                    offsetx += dx/2;


            }





            //fy = float(y)/(ry);





            fx = offsetx + dx / 2;





            for (uint x=0; x<rx; x++)


            {


                // check we haven't reached our limit.


                if(i >= maxParticles)


                {


                    x = rx;


                    y = ry;


                    z = rz;


                    break;


                }





                offsetz = 0;





                //fx = float(x)/(rx);








                // jitter the position...


                float rfx = fx + (random(seed)*2.0f-1.0f)*(jitter/scalex);


                float rfy = fy + (random(seed)*2.0f-1.0f)*(jitter/scaley);


                float rfz = fz + (random(seed)*2.0f-1.0f)*(jitter/scalez);





                // create normalized position (-1 to +1).


                vec3f pos;


                pos.x = (rfx*2-1);


                pos.z = (rfy*2-1);


                pos.y = (rfz*2-1);





                // transform into world-space.


                pos = xform.multiplyPoint(pos);





                if(p_position)


                {


                    /// CAVEAT:


                    // 3 flag means it is brand-new and requires processing.


                    p_position[i] = make_float4(pos.x, pos.y, pos.z, 3);


                }





                if(p_velocity)


                {


                    p_velocity[i] = make_float4(0.0f, 0.0f, 0.0f, 0.0f);


                }





                if(p_color)


                {


                    p_color[i].x = color.x;


                    p_color[i].y = color.y;


                    p_color[i].z = color.z;


                    p_color[i].w = color.w;


                }





                if(p_birthTime)


                {


                    p_birthTime[i] = birthTime + birthTimeJitter*(random(seed)*2-1);


                }





                boundsLow = fminf(boundsLow, pos);


                boundsHigh = fmaxf(boundsHigh, pos);





                i++;


                fx += dx;


            }


            fy += dy;


        }


        fz += dz;


    }





    if (debugLevel > 0)


        printInfo(Stringf("particle-container emission - offset(%d) count(%d)", numParticles, i-numParticles));





    numParticles = i;





    dirty = true;


}





//-----------------------------------------------------------------------------------


void ParticleContainer::setExportedBuffers(const StringArray& exportRequests)


{


    _exportRequests = exportRequests;


}





//-----------------------------------------------------------------------------------


bool ParticleContainer::isExportingBuffer(const std::string& name)


{


    if (!_exportRequests.contains(name))


        return false;


    return true;


}





//-----------------------------------------------------------------------------------


void ParticleContainer::updateExportBuffers(NvParticles::Parameters& outAttr)


{


    if (maxParticles == 0) // not yet initialized.


        return;





    for (int i=0; i<_exportRequests.size(); ++i)


    {


        std::string name = _exportRequests[i].c_str();


        ParticleBuffer* b = getBuffer(name);


        if (b == 0)


        {


            printError("Unable to export buffer: " + name);


            continue;


        }





        // prefix the attribute with "buffer." for finding it later.


        std::string name2 = Stringf("buffer.%s", _exportRequests[i].c_str());





        // assign the pointer.


        outAttr[name2].setPointer(b->hostPointer());


    }





    outAttr["numParticles"].setInt(numParticles);


}





//------------------------------------------------------------------------------------------


void ParticleContainer::_resetBuffers()


{


    for (ParticleBuffers::const_iterator it=_buffers.begin(); it != _buffers.end(); ++it)


    {


        if (it->first == "id")


        {


            // initialize IDs as sequential numbers...


            Cu::BufferMapper<uint> ptr(Cu::Buffer::HOST, *it->second->buffer());


            for (uint i=0; i<maxParticles; ++i)


                ptr[i] = i;


        }


        else


        {


            // otherwise just zero it.


            it->second->clear(0);


        }


    }


}





//-----------------------------------------------------------------------------------


void ParticleContainer::reset()


{


    _resetBuffers();


    boundsLow = make_vec3f(0);


    boundsHigh = make_vec3f(0);


    numParticles = 0;


    _firstTime = true;


}





//------------------------------------------------------------------------------------------


void ParticleContainer::getBounds(float* low, float* high)


{


    low[0] = boundsLow.x;


    low[1] = boundsLow.y;


    low[2] = boundsLow.z;


    high[0] = boundsHigh.x;


    high[1] = boundsHigh.y;


    high[2] = boundsHigh.z;


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleContainer.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_CONTAINER_H_INCLUDED
#define NVPARTICLES_PARTICLE_CONTAINER_H_INCLUDED

#include "gl_utils.h"

#include "NvParticlesExports.h"
#include "NvParticlesTypes.h"
#include "NvParticlesParticleBuffer.h"
#include "NvParticlesParticleModifier.h"
#include "NvParticlesParticleSolverSpec.h"


namespace Easy
{
namespace Cu
{
class Stream;
}
//------------------------------------------------------------------------------------------
class CudaScheduler;

//------------------------------------------------------------------------------------------
namespace NvParticles
{
class Primitives;
class ParticleGrid;
class ParticleSolverImpl;
class ParticleForces;

//------------------------------------------------------------------------------------------
/// The data storage for the particles.
///
class _NvParticlesExport ParticleContainer : public HasParticleBuffers
{
public:

	static int debugLevel;

    ParticleContainer();

	/// Create a particle-buffer.
    ///
    bool addBuffer(const ParticleBufferSpec& spec);

	/// Clear all the data.
    ///
    void clear();

	/// Set the maximum number of particles.
	///
    void setMaxParticles(int n);

	/// Return the number of active particles.
	///
    int getParticleCount();

	/// Store the bounds in the triples.
	///
    void getBounds(float* low, float* high);

    /// Reset the container to an empty state.
    ///
    void reset();

    bool isExportingBuffer(const std::string& name);

    unsigned long long getUpdateId();

	/// @brief  Emit from an array of data.
	/// @detail The position, velocity, & color buffers must exist for us to emit into them.
	///
    void emitBuffers(int n, float birthTime, double* pos, double* vel, double* timestep, double* rgb, int rgbN, double* opacity);

    /// @brief  Emit from a jittered box.
	/// @detail The buffers must exist for us to emit into them.
	///
    void emitBox(const mat44f& xform, float spacing, float jitter, vec4f info, float birthTime, float birthTimeJitter=0);

    void emitContainer(ParticleContainer* masterContainer, float birthTime, float birthTimeJitter);

    void setExportedBuffers(const StringArray& exportRequests);

    void updateExportBuffers(Parameters& attributes);

public:

    ParticleBufferSpecs pendingBufferSpecs;
    ParticleBufferSpecs bufferSpecs;

    unsigned long long requestedUpdateState, _currentUpdateState;

	/// @brief  This mutex is released when processing is finished on this container.
    Mutex readyLock;

    //int pendingEmissionCount; // count of pending emission
    //int lastEmissionIndex; // counter for per-frame emission

    int numParticles; // number of current particles.
	int lastNumParticles;
    vec3f boundsLow;
    vec3f boundsHigh;

    bool enableSimulation;

    bool initialized;
    bool _firstTime;

    bool dirty;

    int maxParticles;

	StringArray _exportRequests;

    void _init();

    void _resetBuffers();

    ParticleBufferPtr _createBuffer(const ParticleBufferSpec& spec);

    friend class ParticleSolver;
    friend class ParticleModifier;
    friend class ParticleSerializer;
    friend class ParticleSerializerImpl;
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLE_CONTAINER_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleCUDA.cu

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "cuda_utils.h"
#include "math_utils.h"

#include "NvParticlesConfig.h"
#include "NvParticlesTypes.h"
#include "NvParticlesReduceCuda.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
struct ReduceMinFunc
{
    inline NVPARTICLES_CUDA_EXPORT
    float4 operator()(float4 a, float4 b)
    {
        if(a.w == 0)
            return b;
        if(b.w == 0)
            return a;
        float4 r;
        r.x = ::fminf(a.x, b.x);
        r.y = ::fminf(a.y, b.y);
        r.z = ::fminf(a.z, b.z);
        r.w = a.w;
        return r;
    }
};

//------------------------------------------------------------------------------------------
struct ReduceMaxFunc
{
    inline NVPARTICLES_CUDA_EXPORT
    float4 operator()(float4 a, float4 b)
    {
        if(a.w == 0)
            return b;
        if(b.w == 0)
            return a;
        float4 r;
        r.x = ::fmaxf(a.x, b.x);
        r.y = ::fmaxf(a.y, b.y);
        r.z = ::fmaxf(a.z, b.z);
        r.w = a.w;
        return r;
    }
};

//------------------------------------------------------------------------------------------
extern "C"
void calculateBoundsAsync_CUDA(float* h_outMin, float* h_outMax,
                                float* d_outMin, float* d_outMax,
                                int n, float* d_positions, float* tempBuf,
                                cudaStream_t stream)
{
    if(n < 128)
    {
        /// HACK:
        // until we fix the code in computeReduction_CUDA to handle size < 128... do it on the host.

		cudaStreamSynchronize(stream);

        Cu::Buffer d_pos(Cu::Buffer::CUDA, n*sizeof(float4), d_positions);
        Cu::BufferMapper<float4> h_pos(Cu::Buffer::HOST, d_pos);

        float4 h_min;
        h_min.w = 0;
        float4 h_max;
        h_max.w = 0;
        for(int i=0; i<n; ++i)
        {
            h_min = ReduceMinFunc()(h_pos[i], h_min);
            h_max = ReduceMaxFunc()(h_pos[i], h_max);
        }
        h_outMin[0] = h_min.x;
        h_outMin[1] = h_min.y;
        h_outMin[2] = h_min.z;
        h_outMax[0] = h_max.x;
        h_outMax[1] = h_max.y;
        h_outMax[2] = h_max.z;
        return;
    }

    computeReduction_CUDA<float4, ReduceMinFunc>(n, (float4*)d_positions, (float4*)tempBuf, (float4*)d_outMin, (cudaStream_t)stream);
    computeReduction_CUDA<float4, ReduceMaxFunc>(n, (float4*)d_positions, (float4*)tempBuf, (float4*)d_outMax, (cudaStream_t)stream);
    cudaMemcpyAsync(h_outMin, d_outMin, sizeof(float4), cudaMemcpyDeviceToHost, stream);
    cudaMemcpyAsync(h_outMax, d_outMax, sizeof(float4), cudaMemcpyDeviceToHost, stream);
}

//------------------------------------------------------------------------------------------
}
}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleModifier.cpp

#include "NvParticlesParticleModifier.h"
#include "NvParticlesConfig.h"
#include "NvParticlesManager.h"
#include <climits>
#include <cfloat>
#include <cstring>
#include <algorithm>
#include <iostream>

#include "std_utils.h"
#include "cuda_utils.h"
#include "CudaScheduler.h"
#include "NvParticlesProfiler.h"

#include "NvParticlesParticleContainer.h"
#include "NvParticlesParticleSolverImpl.h"
#include "NvParticlesParticleRenderer.h"
#include "NvParticlesPrimitives.h"
#include "NvParticlesForces.h"
#include "NvParticlesGrid.h"

#include "cuda_std_utils.h"
#include "math_utils_cuda.h"

#include "cutil.h"

// Note:
// A ParticleModifier must be always be used inside a thread which has a cuda context.

namespace Easy
{
namespace NvParticles
{

//-----------------------------------------------------------------------------------
class ModifierInitializeJob : public CudaSchedulerJob
{
    ParticleModifier* p;
public:
    ModifierInitializeJob(ParticleModifier* _p)
        : p(_p) {}

    bool onExecute(CudaSchedulerTask *task)
    {
        p->initialize();
        return true;
    }
};

//-----------------------------------------------------------------------------------
class ModifierDestroyJob : public CudaSchedulerJob
{
    ParticleModifier* p;
public:
    ModifierDestroyJob(ParticleModifier* _p)
        : p(_p) {}

    bool onExecute(CudaSchedulerTask *task)
    {
        p->destroy();
        return true;
    }
};

//-----------------------------------------------------------------------------------
class ModifierSyncContainerJob : public CudaSchedulerJob
{
    ParticleModifier* p;

public:
    ModifierSyncContainerJob(ParticleModifier* _p)
        : p(_p) {}

    bool onExecute(CudaSchedulerTask *task)
    {
        p->syncContainer();
        return true;
    }
};

//-----------------------------------------------------------------------------------
class ModifierSolveJob : public CudaSchedulerJob
{
    ParticleModifier* p;

public:
    ModifierSolveJob(ParticleModifier* _p)
        : p(_p) {}

    bool onExecute(CudaSchedulerTask *task)
    {
		p->initialize();
        p->updateAsync();
        return true;
    }
};

//-----------------------------------------------------------------------------------
class ModifierResetJob : public CudaSchedulerJob
{
    ParticleModifier* p;

public:
    ModifierResetJob(ParticleModifier* _p)
        : p(_p) {}

    bool onExecute(CudaSchedulerTask *task)
    {
		p->initialize();
        p->reset();
        return true;
    }
};

//-----------------------------------------------------------------------------------
int ParticleModifier::debugLevel = 0;

//------------------------------------------------------------------------------------------
ParticleModifier::ParticleModifier(int cudaDevice)
{
    deviceIndex = cudaDevice;

    particleForces = 0;
    primitives = 0;
    //particleRenderer = 0;
    primitiveResidentData = 0;

    //fieldBufferTexture = 0;

    container = 0;
    _init();

    // we only let the setup method happen once.
    // if it fails, then that's it until we delete it and start again.
    initialized = false;

    _glRenderSync[0] = 0;
    _glRenderSync[1] = 0;
    _renderSyncIndex = 0;

    pendingMaxParticles = 0;
    pendingSolverMethod = "";
	updateFlags = 0;

    _currentUpdateState = requestedUpdateState = 0;
}

//-----------------------------------------------------------------------------------
void ParticleModifier::_init()
{
    enableSorting = true;
    solverMethod = "";
    maxParticles = 0;
	numParticles = 0;
    _renderNumParticles[0] = 0;
    _renderNumParticles[1] = 0;
    particleGrid = 0;
    cuStream = 0;
	initialized = false;
	dirtyBounds = true;
}

//-----------------------------------------------------------------------------------
//! clean-up all data.
//!
void ParticleModifier::destroy()
{
    if (cuStream)
    {
        printInfo(Stringf("Destroying particle-simulator-context[%p]", this));
    }

	NVPARTICLES_CUDA_SAFE_CALL(cudaThreadSynchronize());

    if (cuStream)
    {
        cuStream->sync();
        delete cuStream;
		cuStream = 0;
        NVPARTICLES_CUDA_CHECK_ERROR("sync and destroy");
    }

    if (_glRenderSync[0])
        glDeleteSync(_glRenderSync[0]);
    _glRenderSync[0] = 0;

    if (_glRenderSync[1])
        glDeleteSync(_glRenderSync[1]);
    _glRenderSync[1] = 0;

    /// CAVEAT:
    // It is important to clear any GPU memory while the context is active!

    delete particleGrid;
    particleGrid = 0;

    _buffers.clear();

    reduceTempBuffer.Free();

	dirtyBounds = true;

	solver.setNull();

    delete primitiveResidentData;
    primitiveResidentData = 0;

    //attributes.clear();

    h_firstDeadIndexBuffer.Free();
    d_firstDeadIndexBuffer.Free();

    d_posMinBuffer.Free();
    d_posMaxBuffer.Free();
    h_posMinBuffer.Free();
    h_posMaxBuffer.Free();

    _init();
}

//-----------------------------------------------------------------------------------
ParticleModifier::~ParticleModifier()
{
    /// CAVEAT:
    // Do NOT call Destroy here as that requires a GPU context to be active;

    if (cuStream)
    {
        // cuStream is as good a test as any!
        printError(Stringf("You have not destroyed the particle-simulator-context[%p]", this));
    }
}

//-----------------------------------------------------------------------------------
void ParticleModifier::setParameters(const Parameters& params)
{
    attributes = params;
}

//-----------------------------------------------------------------------------------
bool ParticleModifier::initialize()
{
    // do we need to re-initialize?
    if(pendingMaxParticles == maxParticles && pendingSolverMethod == solverMethod)
        return true;

    int cudaDevice = -1;
    NVPARTICLES_CUDA_SAFE_CALL(cudaGetDevice(&cudaDevice));

    destroy();
    // now we can assume the entire object is synced and then uninitialized...

    if (debugLevel > 0)
        printInfo(Stringf("Initializing GPU particle-simulator-context[%p]: device(%d) method(%s) N(%d)", this, cudaDevice, pendingSolverMethod.c_str(), pendingMaxParticles));

    cuStream = new Cu::Stream();

    maxParticles = pendingMaxParticles;
    solverMethod = pendingSolverMethod;

    bool rc = true;

    if (!solverMethod.empty())
	{
		solver = Manager::getSingleton().createSolver(solverMethod);
		if (!solver)
		{
            printError("Unknown particle-solver: " + solverMethod);
			rc = false;
		}

		if (solver)
		{
			solver->initialize();

    		rc = _ensureBuffers("", solver->getBufferDefinitions(), false);
		}
	}

    // misc buffers:
    if(rc)
        rc &= d_firstDeadIndexBuffer.Allocate(Cu::Buffer::CUDA, sizeof(uint), 0, "d_firstDeadIndex");
    if(rc)
        rc &= h_firstDeadIndexBuffer.Allocate(Cu::Buffer::HOST, sizeof(uint), Cu::Buffer::HOST_PINNED, "h_firstDeadIndex");
    if(rc)
        rc &= d_posMinBuffer.Allocate(Cu::Buffer::CUDA, sizeof(float4), 0, "d_posMin");
    if(rc)
        rc &= d_posMaxBuffer.Allocate(Cu::Buffer::CUDA, sizeof(float4), 0, "d_posMax");
    if(rc)
        rc &= h_posMinBuffer.Allocate(Cu::Buffer::HOST, sizeof(float4), Cu::Buffer::HOST_PINNED, "h_posMin");
    if(rc)
        rc &= h_posMaxBuffer.Allocate(Cu::Buffer::HOST, sizeof(float4), Cu::Buffer::HOST_PINNED, "h_posMax");

    // allocate a buffer to hold the blocks we reduce into for bbox calc...
    if(rc)
    {
        /// CAVEAT:
        // divide count by num threads used in the reduction calc!
        rc &=  reduceTempBuffer.Allocate(Cu::Buffer::CUDA, maxParticles*sizeof(float4)/128, 0, "d_reduceTemp");
        reduceTempBuffer.Clear(0);
    }

    if(rc)
    {
        particleGrid = new ParticleGrid();
        rc = particleGrid->setup(maxParticles);
    }

    if(rc)
    {
        primitiveResidentData = new PrimitiveResidentData;
    }

    if(rc)
    {
		initialized = true;

        if (solver)
        {
            attributes.setSpecs("", &solver->parameterDefinitions());
            solver->updateParameters(attributes);
        }

        // this has to happen to set the flags on the particles.
        reset();
        return true;
    }

    // if anything goes wrong, then uninitialize the entire solver.
    printError(Stringf("Failed to initialize GPU particle-simulator-context[%p]: device(%d) method(%s) N(%d)", this, cudaDevice, pendingSolverMethod.c_str(), pendingMaxParticles));
    destroy();
    return false;
}

//------------------------------------------------------------------------------------------
/// Create a buffer.
///
ParticleBufferPtr ParticleModifier::_createBuffer(const ParticleBufferSpec& spec, int n, bool vbo)
{
    int f = 0;
    Cu::Buffer::MemType t = Cu::Buffer::CUDA;

    if (vbo)
    {
        t = Cu::Buffer::VBO;
        f = GL_ARRAY_BUFFER;

        if (debugLevel > 0)
            printInfo("particle-solver allocating vbo: " + spec.name);
    }
    else
    {
        if (debugLevel > 0)
            printInfo("particle-solver allocating cuda: " + spec.name);
    }


    ParticleBufferPtr buf = new ParticleBuffer(spec);

	bool rc = true;

    for (int i=0; i<buf->_nBuffers; ++i)
    {
	    rc = buf->_buffers[i].Allocate(t, spec.elementBytes*n, f, spec.name.c_str());
	    buf->_buffers[i].Clear();
    }

    if (!rc)
	{
        printError("particle-solver unable to allocate: " + spec.name);
        buf.setNull();
	}

    return buf;
}

//------------------------------------------------------------------------------------------
/// Add a buffer and all its supplementary buffers.
///
bool ParticleModifier::addBuffer(const ParticleBufferSpec& spec)
{
	ParticleBufferPtr buf;
	std::string newName;
	ParticleBufferSpec newSpec;

	newName = spec.name;
	newSpec = spec;

    ParticleBuffers::const_iterator it = _buffers.find(newName);

	if (it == _buffers.end() || it->second->spec != newSpec)
	{
		buf = _createBuffer(newSpec, maxParticles);
		if (!buf.valid())
			return false;

		setBuffer(newName, buf);
	}

    if (spec.flags & ParticleBufferSpec::PERSISTENT)
    {
        if(enableSorting)
        {
            newName = spec.name + "Sorted";
			newSpec = ParticleBufferSpec(newName, spec.type, 0);

            it = _buffers.find(newName);
			if (it == _buffers.end() || it->second->spec != newSpec)
			{
				buf = _createBuffer(newSpec, maxParticles);
				if (!buf.valid())
					return false;

				setBuffer(newName, buf);
			}
        }
    }

    if(spec.flags & ParticleBufferSpec::RENDERABLE)
    {
        newName = spec.name + "Render";
		newSpec = ParticleBufferSpec(newName, spec.type, ParticleBufferSpec::DOUBLEBUFFER);

        it = _buffers.find(newName);
        if (it == _buffers.end() || it->second->spec != newSpec)
		{
			buf = _createBuffer(newSpec, maxParticles, true);
			if (!buf.valid())
				return false;

			setBuffer(newName, buf);
		}
    }

    return true;
}

//------------------------------------------------------------------------------------------
/// Make dynamic buffers for this simulator.
///
bool ParticleModifier::_ensureBuffers(const std::string& prefix, const ParticleBufferSpecs& bufferSpecs, bool clearFirst)
{
    if (clearFirst)
        _buffers.clear();

    if (bufferSpecs.size() == 0)
        return true;

    if(maxParticles == 0)
        return false;

	bool rc = true;
    // allocate a sorted variant of all the persistent buffers...
    for (ParticleBufferSpecs::const_iterator it=bufferSpecs.begin(); rc && it!=bufferSpecs.end(); ++it)
    {
		ParticleBufferSpec spec = it->second;
		if (prefix != "")
			spec.name = prefix + "_" + spec.name;
		rc = addBuffer(spec);
    }

	if(rc)
		return true;

    // this is bad news.
	return false;
}

//-----------------------------------------------------------------------------------
void ParticleModifier::setContainer(ParticleContainer* c)
{
	container = c;
	pendingMaxParticles = c->maxParticles;
    dirty = true;
}

//-----------------------------------------------------------------------------------
/// reset.
///
void ParticleModifier::reset()
{
	if (!initialized)
		return;

    // we must finish the current processing.
    if (cuStream)
        cuStream->sync();

    resetBuffers();

    if(cuStream)
        cuStream->sync();

    _renderNumParticles[0] = 0;
    _renderNumParticles[1] = 0;
}



extern "C" void calculateBoundsAsync_CUDA(float* h_outMin, float* h_outMax,
                                float* d_outMin, float* d_outMax,
                                int n, float* positions, float* tempBuf,
                                cudaStream_t stream);

//------------------------------------------------------------------------------------------
/// update the bounds.
///
void ParticleModifier::calculateBoundsAsync()
{
	if(!dirtyBounds)
		return;

	dirtyBounds = false;

    if(numParticles == 0 || !getBuffer("position"))
    {
        vec3f* v;
        v = (vec3f*)h_posMinBuffer.Data();
        *v = make_vec3f(0);
        v = (vec3f*)h_posMaxBuffer.Data();
        *v = make_vec3f(0);
        return;
    }

    NVPARTICLES_SCOPED_TIMER("calculateBoundsAsync", *cuStream);

    calculateBoundsAsync_CUDA((float*)h_posMinBuffer.Data(), (float*)h_posMaxBuffer.Data(),
                    (float*)d_posMinBuffer.Data(), (float*)d_posMaxBuffer.Data(),
                    numParticles, (float*)getBuffer("position")->devicePointer(), (float*)reduceTempBuffer.Data(),
                    (cudaStream_t)*cuStream);
}

//------------------------------------------------------------------------------------------
void ParticleModifier::computeBounds(vec3f& minCorner, vec3f& maxCorner)
{
	if (!initialized)
		return;

	calculateBoundsAsync();

	// wait for everything to finish.
    cuStream->sync();

    // get the data that has been computed...
    minCorner = vec3f::fromArray((float*)h_posMinBuffer.Data());
	maxCorner = vec3f::fromArray((float*)h_posMaxBuffer.Data());
}

//-----------------------------------------------------------------------------------
/// Clear all particle buffers and reset the bounds.
///
void ParticleModifier::resetBuffers()
{
	if (!initialized)
		return;

    // reset the bounds
    // mark the bounds as dirty, so we clear them.
	//dirtyBounds = true;
    *((float4*)h_posMinBuffer.Data()) = make_float4(0,0,0,1);
    *((float4*)h_posMaxBuffer.Data()) = make_float4(0,0,0,1);

    // make sure the pending firstDeadIndex is cleared to zero.
    h_firstDeadIndexBuffer.Clear();

	numParticles = 0;

	// we don't need this anymore because we do all this in the particle-container
	if(1)
	{
		if (getBuffer("position"))
		{
			// set particles to DEAD...
			Cu::BufferMapper<float4> p_position(Cu::Buffer::HOST, *getBuffer("position")->buffer());
			for (int i=0; i<maxParticles; ++i)
				p_position[i] = make_float4(0);
		}

		if (getBuffer("id"))
		{
			// initialize IDs as sequential numbers...
			Cu::BufferMapper<uint> p_id(Cu::Buffer::HOST, *getBuffer("id")->buffer());
			for (int i=0; i<maxParticles; ++i)
				p_id[i] = i;
		}
	}

}

//-----------------------------------------------------------------------------------
void ParticleModifier::setMaxParticles(int n)
{
    if (maxParticles != n)
	{
        pendingMaxParticles = n;
		initialized = false;
	}
}

//-----------------------------------------------------------------------------------
void ParticleModifier::setSolverType(std::string type)
{
    if (solverMethod != type)
	{
        pendingSolverMethod = type;
		initialized = false;
	}
}

//----------------------------------------------------------------------------------------------
void ParticleModifier::dump(size_t count, size_t step)
{
    cuStream->sync();

	printf("Particles = %d\n", numParticles);

	if(count == size_t(-1))
		count = numParticles;
	HasParticleBuffers::dump(count, step);
}

//------------------------------------------------------------------------------------------
bool CheckIncludesExcludesString(std::string s, bool useIncludes, std::string includes, bool useExcludes, std::string excludes)
{
	if (useExcludes)
	{
		if(StringArray(excludes).contains(s))
			return false;
	}

	if (useIncludes)
	{
		if(!StringArray(includes).contains(s))
			return false;
	}

	return true;
}

//-----------------------------------------------------------------------------------
size_t ParticleModifier::readContainerAsync(
	ParticleContainer* container,
	size_t d_offset, size_t s_offset, size_t count,
	bool useIncludes, std::string includes,
	bool useExcludes, std::string excludes
	)
{
	if (!initialize())
		return 0;

    NVPARTICLES_SCOPED_TIMER("ParticleModifier::ReadContainerAsync", *cuStream);

	int numcount = count;
	int maxcount = count;

	if (count == size_t(-1))
	{
		maxcount = maxParticles;
        numcount = container->numParticles;
	}

	if (numcount+(int)d_offset > maxParticles)
		numcount = maxParticles - d_offset;

	if (numcount+(int)s_offset > container->maxParticles)
		numcount = container->maxParticles - s_offset;

	if (maxcount > maxParticles)
		maxcount = maxParticles;

	Cu::Buffer::CopyOptions co;
	co.SetStream(*cuStream);

	if (container->getBuffer("id"))
	{
		if (CheckIncludesExcludesString("id", useIncludes, includes, useExcludes, excludes))
		{
			ParticleBuffer* srcBuf = container->getBuffer("id");
			addBuffer(srcBuf->spec);
			ParticleBuffer* dstBuf = getBuffer(srcBuf->spec.name);
			assert(dstBuf);
			// copy maxParticles because the ordering is important!
			dstBuf->copy(*srcBuf, 0, 0, maxcount, co);
		}
	}

	if(container->getBuffer("position"))
	{
		if(CheckIncludesExcludesString("position", useIncludes, includes, useExcludes, excludes))
		{
			ParticleBuffer* srcBuf = container->getBuffer("position");
			addBuffer(srcBuf->spec);
			ParticleBuffer* dstBuf = getBuffer(srcBuf->spec.name);
			assert(dstBuf);
			// copy maxParticles because the ordering is important!
			dstBuf->copy(*srcBuf, 0, 0, maxcount, co);
		}
	}

	if(numcount > 0)
	{
		// if we are storing the body on the host then
		// transfer all dynamic buffers from the container for processing...
		for (ParticleBuffers::const_iterator bit=container->_buffers.begin(); bit!=container->_buffers.end(); ++bit)
		{
			if(!CheckIncludesExcludesString(bit->second->spec.name, useIncludes, includes, useExcludes, excludes))
				continue;

			if (//bit->second->spec.flags&ParticleBufferSpec::PERSISTENT &&
                bit->second->spec.name != "id" && bit->second->spec.name != "position"
				)
			{
				ParticleBuffer* destBuf = getBuffer(bit->second->spec.name);

				if (!destBuf)
				{
					// create the buffer if it doesn't exist...
					addBuffer(bit->second->spec);
					destBuf = getBuffer(bit->second->spec.name);
				}

				assert(destBuf);

				if(destBuf->copy(*bit->second.pointer(), d_offset, s_offset, numcount, co) == size_t(-1))
				{
                    printError("Can't copy body to solver");
				}
			}
		}
	}

	// set the numParticles to the amount we have read in.
	numParticles = d_offset+numcount;

	/// OPTIMIZE:
	// positions will have likely changed, so flag the bounds as dirty.
	// (we COULD only update the dirty flag if position HAS changed.)
	dirtyBounds = true;
	return numcount;
}

//-----------------------------------------------------------------------------------
size_t ParticleModifier::emitContainerAsync(
	ParticleContainer* container,
	//size_t d_offset, size_t s_offset, size_t count,
	bool useIncludes, std::string includes,
	bool useExcludes, std::string excludes
	)
{
	if (!initialize())
		return 0;

    const int s_offset = numParticles;
    const int d_offset = numParticles;
	int numcount = container->numParticles-numParticles;

	if (numcount < 0)
	{
		// the modifier has more particles than the container,
		// presumably because we created new particles inside the solver.
		return 0;
	}

    assert(numcount >= 0);

    // ensure we can read the range.
	if(numcount+s_offset > container->maxParticles)
		numcount = container->maxParticles - s_offset;

    // ensure we can write the range.
	if(numcount+d_offset > maxParticles)
		numcount = maxParticles - d_offset;

	if(numcount <= 0)
		return 0;

    if (debugLevel > 0)
    {
        printInfo(Stringf("particle-container - emission into simulator[%p] - emission=%d, d_offset=%d, s_offset=%d", this, numcount, d_offset, s_offset));
    }

    NVPARTICLES_SCOPED_TIMER("ParticleModifier::emitContainerAsync", *cuStream);

	Cu::Buffer::CopyOptions co;
	co.SetStream(*cuStream);

	// if we are storing the body on the host then
	// transfer all dynamic buffers from the container for processing...
	for (ParticleBuffers::const_iterator bit=container->_buffers.begin(); bit != container->_buffers.end(); ++bit)
	{
		if (!CheckIncludesExcludesString(bit->second->spec.name, useIncludes, includes, useExcludes, excludes))
			continue;

		if (/*bit->second->spec.flags&ParticleBufferSpec::PERSISTENT && */bit->second->spec.name != "id")
		{
			ParticleBuffer* destBuf = getBuffer(bit->second->spec.name);

			if(!destBuf)
			{
				// create the buffer if it doesn't exist...
				addBuffer(ParticleBufferSpec(bit->second->spec.name, bit->second->spec.type));
				destBuf = getBuffer(bit->second->spec.name);
			}

			if(destBuf->copy(*bit->second, d_offset, s_offset, numcount, co) == size_t(-1))
			{
                printError("Can't emit into simulator");
			}
		}
	}

    // treat the uploaded numParticles as an emission.
    numParticles += numcount;

    // positions will have likely changed, so flag the bounds as dirty.
    // (we COULD only update the dirty flag if position HAS changed.)
    dirtyBounds = true;

	return numcount;
}

//-----------------------------------------------------------------------------------
size_t ParticleModifier::writeContainerAsync(ParticleContainer* container, bool storeBodyOnHost)
{
	if(!initialize())
		return 0;

    NVPARTICLES_SCOPED_TIMER("ParticleModifier::writeContainerAsync", *cuStream);

	Cu::Buffer::CopyOptions co;
	co.SetStream(*cuStream);

    if (storeBodyOnHost)
    {
        if(debugLevel)
        {
            printInfo(Stringf("particle-simulator[%p] - downloading to container", this));
        }
	    /// TODO:
	    // we need to copy the entire id array!
	    // Make this more efficient.
	    if(container->getBuffer("id"))
	    {
		    if(getBuffer("id"))
			    container->getBuffer("id")->copy(*getBuffer("id"), 0, 0, maxParticles, co);
		    else
                printInfo(Stringf("particle-simulator[%p] - missing id buffer", this));
	    }

    }

    if (storeBodyOnHost)
    {
        // transfer all persistent buffers to the container...
        for(ParticleBuffers::const_iterator it=container->_buffers.begin(); it != container->_buffers.end(); ++it)
        {
			if(it->second->spec.flags&ParticleBufferSpec::PERSISTENT && it->second->spec.name != "id")
			{
				if(getBuffer(it->second->spec.name))
                {
                    if(it->second->_currentUpdateState != requestedUpdateState)
                    {
                        it->second->copy(*getBuffer(it->second->spec.name), 0, 0, (debugLevel)?maxParticles:numParticles, co);
                        it->second->_currentUpdateState = requestedUpdateState;
                    }
                }
				else
                    printError(Stringf("particle-simulator[%p] - missing buffer: %s", this, it->second->spec.name.c_str()));
			}
        }
    }

    if (!container->_exportRequests.empty())
    {
        // if we are exporting to host...
        // transfer all persistent buffers to the container...
        for (ParticleBuffers::const_iterator bit=_buffers.begin(); bit!=_buffers.end(); ++bit)
        {
            // just copy what we ask for...
            if (!container->isExportingBuffer(bit->second->spec.name))
                continue;

            ParticleBuffer* destBuf = container->getBuffer(bit->second->spec.name);

		    if (!destBuf)
		    {
			    // create the buffer if it doesn't exist...
                container->addBuffer(ParticleBufferSpec(bit->second->spec.name, bit->second->spec.type, 0, bit->second->spec.renderSemantic));
			    destBuf = container->getBuffer(bit->second->spec.name);
                printInfo(Stringf("particle-container[%p] - creating buffer: %s", container, bit->second->spec.name.c_str()));
		    }

            if (destBuf->getUpdateId() != requestedUpdateState)
            {
                destBuf->copy(*bit->second, 0, 0, (debugLevel)?maxParticles:numParticles, co);
                destBuf->setUpdateId(requestedUpdateState);

                if (debugLevel > 0)
                {
                    printInfo(Stringf("particle-simulator[%p] - exporting buffer: %s", this, bit->second->spec.name.c_str()));
                }
            }
        }
    }

    assert(container->numParticles == numParticles);

	return numParticles;
}

//-----------------------------------------------------------------------------------
void ParticleModifier::updateAsync()
{
	if (!initialized)
		return;

    if (!container)
        return;

    if (container->_currentUpdateState == requestedUpdateState)
        return;

    // we need a sync after this method!
	dirty = true;

    if (debugLevel)
    {
        printInfo(Stringf("particle-simulator[%p] - updating container", this));
    }

	NVPARTICLES_SCOPED_TIMER("ParticleModifier::updateAsync", *cuStream);

    if (!container->_firstTime)
    {
        // read just the new particles from the container.
        emitContainerAsync(container);
    }
    else
    {
        // read the entire container.
        readContainerAsync(container);
        container->_firstTime = false;
    }

    //cuStream->sync();
    //getBuffer("position")->dump("solver-position", numParticles, numParticles/100);

	if (dirtyBounds)
	{
		// we may have emitted new particles...
		calculateBoundsAsync();
		cuStream->sync();
	}

	container->boundsLow = *(vec3f*)h_posMinBuffer.Data();
	container->boundsHigh = *(vec3f*)h_posMaxBuffer.Data();

    bool contentsChanged = false;

/*
	if (numParticles)
	{
		/// CAVEAT:
		// make a box for the grid in world units
		boundingbox4f bbox;
		bbox = boundingbox4f(make_float4(container->boundsLow.x, container->boundsLow.y, container->boundsLow.z,0),
				make_float4(container->boundsHigh.x, container->boundsHigh.y, container->boundsHigh.z,0));
		particleGrid->SetCellSize(bbox, particleGrid->bucketSize);
		//STDERR2(particleGrid->particles_bbox.low, particleGrid->particles_bbox.high);
		//STDERR2(particleGrid->bucketSize, particleGrid->bucketCount);
	}
*/

	// assume the size doesn't change!
	*((int*)h_firstDeadIndexBuffer.Data()) = numParticles;

	if (numParticles && isSolving)
	{
		SimulatorContext_GPU cxt;
		cxt.owner = this;
		cxt.stream = *cuStream;
		cxt.numParticles = numParticles;
		cxt.maxParticles = maxParticles;
		cxt.firstDeadIndexPtr = (Cu::Buffer*)&h_firstDeadIndexBuffer;
		cxt.boundsLow = container->boundsLow;
		cxt.boundsHigh = container->boundsHigh;

        attributes.setSpecs("", &solver->parameterDefinitions());
        solver->updateParameters(attributes);
		solver->evaluate(cxt);

		dirtyBounds = true;
		contentsChanged = true;
	}

    // update the bounding-box and download to host...
    calculateBoundsAsync();

    // if we are storing data inside the containers,
    // or if require export, then download after processing...
    if (contentsChanged)
	{
        writeContainerAsync(container, false);
	}
	else
	{
		// mark all container buffers as up-to-date. (because we haven't touched them!)
		for (ParticleBuffers::const_iterator bit=container->_buffers.begin(); bit!=container->_buffers.end(); ++bit)
			bit->second->setUpdateId(requestedUpdateState);
	}
}

//-----------------------------------------------------------------------------------
/// Ensure the previous frame is complete and get the current data.
///
void ParticleModifier::syncContainer()
{
	if(!initialize())
		return;

    if(!dirty)
		return;

    // wait for stream to finish.
    cuStream->sync();

    _renderLock.claim();

    dirty = false;

    // get the data that has been computed...

    int firstDeadIndex = *((uint*)h_firstDeadIndexBuffer.Data());

    if(firstDeadIndex == -1)
    {
        // WARNING: it could be -1...
        // there are NO dead particles.
        // or
        // if we have forgotten to set the dead particles.w to NVPARTICLES_PARTICLE_DEAD_VALUE !
        firstDeadIndex = maxParticles;
        //assert(false && "no dead particles");
    }

	if (firstDeadIndex >= maxParticles)
		firstDeadIndex = maxParticles;

    int numDeaths = (numParticles - firstDeadIndex);


	if(numDeaths)
	{
	    if(debugLevel)
            STDERR3(numParticles, firstDeadIndex, numDeaths);
	}

    if(container)
    {

        if(debugLevel)
        {
            printInfo(Stringf("particle-simulator[%p] - syncing container", this));
        }

        // blit the latest simulation buffers into the render buffers...
        // this is essential because we want the rendering engine to render these particles
        // at the same time as we modify these buffers during the simulation update...
        //
        // NB. We could double-buffer the render-buffers and then this method could occur during the render.
        //

        //solver->Blit(*cuStream);

        // if there are no particles, then wipe the buffers with the dead particles.
        int numToUpdate = firstDeadIndex;
        if (numToUpdate == 0)
            numToUpdate = numParticles;

        if (1)
        {

            // ensure that openGL is finished with the buffers we are writing to...

            if (1)
            {
                //printInfo(Stringf("syncing [%d]", _renderSyncIndex));

                if (glIsSync(_glRenderSync[_renderSyncIndex]))
                {
                    NVPARTICLES_SCOPED_TIMER("solver-glsync", *cuStream);

                    GLenum glSyncRc;
                    do
                    {
                        //printInfo("_glRenderSync wait...");
                        // wait forever until sync is signaled...
                        glSyncRc = glClientWaitSync(_glRenderSync[_renderSyncIndex], GL_SYNC_FLUSH_COMMANDS_BIT, 1000);

                    } while (glSyncRc == GL_TIMEOUT_EXPIRED);

                    if (glSyncRc == GL_ALREADY_SIGNALED)
                        {}//printInfo("_glRenderSync was already signaled.");
                    else if (glSyncRc == GL_CONDITION_SATISFIED)
                        printInfo(Stringf("_glRenderSync[%d] blocked until signaled.", _renderSyncIndex));
                    else
                        printInfo(Stringf("_glRenderSync[%d] error or timeout.", _renderSyncIndex));

                    if (_glRenderSync[_renderSyncIndex])
                        glDeleteSync(_glRenderSync[_renderSyncIndex]);
                    _glRenderSync[_renderSyncIndex] = 0;
                }

#if defined(NVPARTICLES_USE_DOUBLEBUFFERING)
                _renderSyncIndex = (++_renderSyncIndex)%2;
#endif

                glCheckErrors();
            }

            if (1)
            {
                NVPARTICLES_SCOPED_TIMER("solver-blit", *cuStream);

                for (ParticleBuffers::const_iterator it=_buffers.begin(); it != _buffers.end(); ++it)
                {
                    if (it->second->spec.flags&ParticleBufferSpec::RENDERABLE)
                    {
                        // we are handling this in the solver!
                        //if (it->second->spec.renderSemantic == "position")
                        //    continue;

                        // get render buffer for this buffer
                        ParticleBuffer* renderBuf = getBuffer(it->second->spec.name+"Render");
				        assert(renderBuf);

                        if (numToUpdate)
                        {
                            ParticleBuffer* sourceBuf = getBuffer(it->second->spec.name);
				            assert(sourceBuf);

                            //printInfo(Stringf("rendering to buffer: %s [%d]", renderBuf->spec.name.c_str(), renderBuf->page()));

                            renderBuf->lock(*cuStream);
                            renderBuf->copy(*sourceBuf, 0, 0, numToUpdate, Cu::Buffer::CopyOptions().SetStream(*cuStream));
                            renderBuf->unlock();
                        }

#if defined(NVPARTICLES_USE_DOUBLEBUFFERING)
				        renderBuf->flip();
#endif
                    }
                }
                cuStream->sync();
            }
        }

        _renderNumParticles[_renderSyncIndex] = firstDeadIndex;
    }

    numParticles = firstDeadIndex;

    if(container)
    {
        // update the container...

		container->boundsLow = *(vec3f*)h_posMinBuffer.Data();
		container->boundsHigh = *(vec3f*)h_posMaxBuffer.Data();
        container->lastNumParticles = firstDeadIndex;
        container->numParticles = firstDeadIndex;
        // mark container as clean.
        container->_currentUpdateState = requestedUpdateState;

        // let other threads know that this is finished.
        container->readyLock.release();

        if (numDeaths)
        {
            if (debugLevel > 0)
                printInfo(Stringf("particle-simulator[%p] - syncing: nParticles=%d, nDeaths=%d, bounds=(%f,%f,%f) (%f,%f,%f)",
                    this, container->numParticles, numDeaths, container->boundsLow.x, container->boundsLow.y, container->boundsLow.z,
                    container->boundsHigh.x, container->boundsHigh.y, container->boundsHigh.z));
        }
	}

    /// CAVEAT:
    // if we want to access this data, then we need to copy it inside this thread.
	//if (particleGrid)
	//	particleGrid->CopyGridDataToHost();

    if (isSolving)
		isSolving = false;

    // mark this simulator as clean.
    _currentUpdateState = requestedUpdateState;

    _renderLock.release();
}

//-----------------------------------------------------------------------------------
void ParticleModifier::updateRenderBuffers(NvParticles::Parameters& outAttr, NvParticles::Parameters& outBuffers)
{
	if (!initialized)
		return;

    for (ParticleBuffers::const_iterator it=_buffers.begin(); it!=_buffers.end(); ++it)
    {
        if (it->second->spec.flags&ParticleBufferSpec::RENDERABLE)
        {
            ParticleBuffer* renderBuf = getBuffer(it->second->spec.name+"Render");
            assert(renderBuf);

            //printInfo(Stringf("rendering from buffer: %s [%d]", renderBuf->spec.name.c_str(), renderBuf->page()));

            std::string outname = Stringf("%s-vbo", it->second->spec.renderSemantic.c_str());
            outBuffers[outname] = (int)(*renderBuf)[0].Vbo();
        }
    }

    outBuffers["numParticles"] = _renderNumParticles[(_renderSyncIndex+1)%2];

	/// TODO:
	// these should be in particles.
	// as should the solver!
	if (solver)
	{
		outAttr["__particleRadius"] = solver->particleSpacing()/2;
	}
	else
	{
		outAttr["__particleRadius"] = 1.0f;
	}
}

//------------------------------------------------------------------------------------------
ParticleSolver::ParticleSolver()
{
    _context = 0;
    _cudaScheduler = 0;
    _cudaDevice = -1;
    _display = 0;
    _glcontext = 0;
    _currentUpdateState = _pendingUpdateState = 0;
    _container = 0;
    _debugLevel = 0;
    _isUpdating = false;
    _currentTime = 0;

    _forces = new ParticleForces();
	_primitives = new Primitives();
}

//------------------------------------------------------------------------------------------
ParticleSolver::~ParticleSolver()
{
    destroy();
}

//----------------------------------------------------------------------------------------------
void ParticleSolver::destroy()
{
    sync();

    if (_context)
    {
        // destroy the context...
        _cudaScheduler->add(new ModifierDestroyJob(_context));
        _cudaScheduler->waitAllDone();
        delete _cudaScheduler;
        _cudaScheduler = 0;
        _cudaDevice = -1;
        delete _context;
        _context = 0;
    }

    delete _forces;
    _forces = 0;
    delete _primitives;
    _primitives = 0;
}

//----------------------------------------------------------------------------------------------
bool ParticleSolver::setCudaDeviceConfig(int cudaDevice, void* display, void* glcontext)
{
    // no need to reset the device...
    if (_cudaDevice == cudaDevice && _display == display && _glcontext == glcontext)
        return false;

    destroy();

    // make a new context because the old one is now out of date.

#ifdef _WIN32
    wglMakeCurrent((HDC)display, 0);
    _cudaScheduler = new CudaScheduler(cudaDevice, 1, (HDC)display, (HGLRC)glcontext);
    wglMakeCurrent((HDC)display, (HGLRC)glcontext);
#else
    _cudaScheduler = new CudaScheduler(cudaDevice, 1, (Display*)display, (GLXContext)glcontext);
#endif

    _context = new ParticleModifier(cudaDevice);
    _cudaDevice = cudaDevice;
    _display = display;
    _glcontext = glcontext;

    _forces = new ParticleForces();
	_primitives = new Primitives();

    return true;
}

//------------------------------------------------------------------------------------------
void ParticleSolver::setContainer(ParticleContainer* container)
{
    if (_container != container)
	{
        sync();
        _container = container;
        ++_pendingUpdateState;
    }
}

//-----------------------------------------------------------------------------------
void ParticleSolver::setSolverType(std::string solverMethod)
{
    if (_solverMethod != solverMethod)
	{
        sync();
        _solverMethod = solverMethod;
        ++_pendingUpdateState;
	}
}

//-----------------------------------------------------------------------------------
void ParticleSolver::setParameters(const Parameters& parameters)
{
    _parameters = parameters;
    ++_pendingUpdateState;
}

//-----------------------------------------------------------------------------------
void ParticleSolver::addForce(const std::string& name, const ForceData& item)
{
    sync();

    bool isAdded = _forces->add(name, item);
    if (isAdded)
        ++_pendingUpdateState;
}

//-----------------------------------------------------------------------------------
void ParticleSolver::addPrimitive(const std::string& name, const Primitive& item)
{
    sync();

	bool isAdded = _primitives->add(name, item);
    if (isAdded)
        ++_pendingUpdateState;
}

//-----------------------------------------------------------------------------------
void ParticleSolver::setTime(float t)
{
    if (_currentTime != t)
    {
        sync();
        _currentTime = t;
        ++_pendingUpdateState;
    }
}

//------------------------------------------------------------------------------------------
void ParticleSolver::updateContext()
{
	if (!_context)
		return;

	_context->setSolverType(_solverMethod);
    _context->setParameters(_parameters);
	_context->primitives = _primitives;
	_context->particleForces = _forces;
    if (_container)
        _context->setMaxParticles(_container->maxParticles);

    // ensures the solver's context is allocated and initialized
    // which gives us access to the solver implementation object.
    _cudaScheduler->add(new ModifierInitializeJob(_context));
    _cudaScheduler->waitAllDone();
}

//------------------------------------------------------------------------------------------
float ParticleSolver::getParticleSpacing()
{
	if (!_context)
		return 1;

	if (_context->solver)
    {
        return _context->solver->particleSpacing();
    }

    return 1;
}

//------------------------------------------------------------------------------------------
void ParticleSolver::updateAsync(bool solve, bool force)
{
	if (!_context)
		return;

    if (!_container)
        return;

    NVPARTICLES_PROFILE("ParticleSolver::updateAsync");

	// finish any previous update.
	sync();

    // do we need to do an update?
    if (!force && _currentUpdateState == _pendingUpdateState)
        return;

    if (_debugLevel > 0)
    {
        printInfo(Stringf("ParticleSolver - update[%d] - time = %f", _pendingUpdateState, _currentTime));
    }

	// let the system know we are running an update.
	_isUpdating = true;

    if (!force && _container->_currentUpdateState == _pendingUpdateState)
        return;

    if (_solverMethod != "" && _container->enableSimulation)
    {
	    // prepare this solver for work on this container.
	    _context->setContainer(_container);
	    _context->setSolverType(_solverMethod);
        _context->setParameters(_parameters);
        _context->setMaxParticles(_container->maxParticles);
	    _context->primitives = _primitives;
	    _context->particleForces = _forces;
        _context->requestedUpdateState = _pendingUpdateState;
        _context->_currentTime = _currentTime;
        _context->isSolving = solve;

        _container->readyLock.claim();
	    _container->dirty = false;
        _container->requestedUpdateState = _pendingUpdateState;

        _cudaScheduler->add(new ModifierSolveJob(_context));
        _cudaScheduler->add(new ModifierSyncContainerJob(_context));
    }
    else
    {
        // nothing to do...
        _container->_currentUpdateState = _pendingUpdateState;
    }
}

//-----------------------------------------------------------------------------------
void ParticleSolver::sync()
{
	if (!_context)
		return;

    // ensure the solver has completed.
    _cudaScheduler->waitAllDone();

	if (_isUpdating)
	{
		_isUpdating = false;

        if (_debugLevel > 0)
        {
            printInfo(Stringf("ParticleSolver - update[%d] finished", _pendingUpdateState));
        }

        _currentUpdateState = _pendingUpdateState;
	}
}

//-----------------------------------------------------------------------------------
void ParticleSolver::render(ParticleRenderer* particleRenderer, bool drawBounds, bool drawGrid, bool drawPrimitives)
{
    assert(particleRenderer);

    if (_context == 0)
        return;

    // make sure that the thread's buffers are ready...
    _context->_renderLock.claim();

    // get the updated buffer info and rendereing parameters...
    Parameters rendererParams, bufferParams;
    _context->updateRenderBuffers(rendererParams, bufferParams);

    particleRenderer->update(bufferParams);

    /// HACK:
    // silly that I do this here, but the solver may have vital rendering info!
    particleRenderer->updateParameters(rendererParams);

    particleRenderer->render();

/*
    // you can only call this if we elected to transfer the grid data to
    // the host. This can only be copied while in the thread!
    glColor4f(1,1,0,1);
	if (_context->particleGrid && drawGrid)
    {
        _context->particleGrid->Render(true,true,true);
    }
*/
    glColor4f(1,0,0,1);
	if (_context->primitives && drawPrimitives)
        _context->primitives->render();

#if defined(NVPARTICLES_USE_DOUBLEBUFFERING)
    _context->_glRenderSync[(_context->_renderSyncIndex+1)%2] = glFenceSync(GL_SYNC_GPU_COMMANDS_COMPLETE, 0);
#else
    _context->_glRenderSync[0] = glFenceSync(GL_SYNC_GPU_COMMANDS_COMPLETE, 0);
#endif

    if (_context->container && drawBounds)
    {
        glColor3f(0, 1, 0);
        gl::drawWireBox((float *)&_context->container->boundsLow, (float *)&_context->container->boundsHigh);
    }

    glCheckErrors();

    _context->_renderLock.release();
}

//-----------------------------------------------------------------------------------
void ParticleSolver::dump(size_t count, size_t step)
{
    if (!_context)
        return;

    sync();
    _context->dump(count, step);
}

//----------------------------------------------------------------------------------------------
void ParticleSolver::setDebugLevel(int v)
{
	_debugLevel = v;
    CudaScheduler::debugging = v;
    ParticleModifier::debugLevel = v;
    ParticleContainer::debugLevel = v;
    Primitives::debugLevel = v;
    ParticleForces::debugLevel = v;
}

//-----------------------------------------------------------------------------------
}
}
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#ifndef NVPARTICLES_PARTICLE_MODIFIER_H_INCLUDED
#define NVPARTICLES_PARTICLE_MODIFIER_H_INCLUDED

//#pragma warning(push)
//#pragma warning(disable:4251)

#include "gl_utils.h"
#include "math_utils.h"
#include "CudaScheduler.h"

#include "NvParticlesExports.h"
#include "NvParticlesTypes.h"
#include "NvParticlesParticleBuffer.h"
#include "NvParticlesPrimitives.h"
#include "NvParticlesForces.h"
#include "NvParticlesParticleSolverImpl.h"

namespace Easy
{
namespace Cu
{
class Stream;
}

//------------------------------------------------------------------------------------------
namespace NvParticles
{
class Primitives;
class ParticleGrid;
class ParticleSolverImpl;
class ParticleRenderer;
class ParticleForces;
class ParticleContainer;
class PrimitiveResidentData;

//------------------------------------------------------------------------------------------
/// The simulator for the particles.
///
class _NvParticlesExport ParticleModifier : public HasParticleBuffers
{
    friend class ParticleContainer;


public:
    static int debugLevel;

    bool dirty; // requires a sync as data is pending
	unsigned long long requestedUpdateState, _currentUpdateState;

	bool isSolving; // is the solver in flight?
    // the assigned cuda device.
    int deviceIndex;

    float _currentTime;

    GLsync _glRenderSync[2];
    Mutex _renderLock;
    int _renderSyncIndex;
    int _renderNumParticles[2];

    Parameters attributes;

    SharedPtr<ParticleSolverImpl> solver;

    ParticleForces* particleForces;
    Primitives* primitives;
    PrimitiveResidentData* primitiveResidentData;

    ParticleGrid* particleGrid;

    Easy::Cu::Stream* cuStream;

	// solver method:
    std::string solverMethod;
    std::string pendingSolverMethod;

	// max particle count:
    int maxParticles;
    int pendingMaxParticles;

	// assigned container:
	ParticleContainer* container;

    bool enableSorting;
	int numParticles;

    bool initialized;
	int updateFlags;

    bool _ensureBuffers(const std::string& prefix, const ParticleBufferSpecs& bufferSpecs, bool clearFirst=false);

    ParticleBufferPtr _createBuffer(const ParticleBufferSpec& spec, int numItems, bool vbo=false);


	bool addBuffer(const ParticleBufferSpec& spec);

    /// @brief Dump the buffers.
	///
    void dump(size_t count=size_t(-1), size_t step=1);

    void calculateBoundsAsync();
	void computeBounds(vec3f& minCorner, vec3f& maxCorner);

    void setParameters(const Parameters& params);

    /// @brief Create all the context data.
    ///
    bool initialize();

	/// @brief Destroy all the context data.
	///
    void destroy();

	/// @brief Set the solver type.
	///
    void setSolverType(std::string type);

    /// @brief Set the maximum particles.
	///
    void setMaxParticles(int n);

    void setContainer(ParticleContainer* c);

    /// @brief Zero the buffers.
    ///
	void resetBuffers();

    void reset();
    void updateAsync();

    /// @brief		Read buffers from a container.
	/// @param		container		The source container.
	/// @param		offset			The source offset.
	/// @param		count			The source count.
	/// @warning	The container's buffers will be read asynchronously,
	///				so be careful about deleting them before a sync.
	///
    size_t readContainerAsync(ParticleContainer* container, size_t d_offset=0, size_t s_offset=0, size_t count=size_t(-1), bool useIncludes=false, std::string includes="", bool useExcludes=false, std::string excludes="");

	/// @brief		Write buffers to a container.
	/// @param		container		The source container.
	///
	size_t writeContainerAsync(ParticleContainer* container, bool storeBodyOnHost);

    size_t emitContainerAsync(ParticleContainer* container, bool useIncludes=false, std::string includes="", bool useExcludes=false, std::string excludes="");

	/// @brief		Copy data from this solver to the attached container.
	/// @warning	This will cause a sync.
	///
	void syncContainer();

	/// Update attributes with references to buffers and dynamic attributes.
    void updateRenderBuffers(NvParticles::Parameters& attributes, NvParticles::Parameters& buffers);

private:
    ParticleModifier(int cudaDevice);
    ~ParticleModifier();

    void _init();

	bool dirtyBounds;

    // buffers for transfering counts...
    Cu::Buffer h_firstDeadIndexBuffer;
    Cu::Buffer d_firstDeadIndexBuffer;

    // buffers for transfering bounds...
    Cu::Buffer d_posMinBuffer;
    Cu::Buffer d_posMaxBuffer;
    Cu::Buffer h_posMinBuffer;
    Cu::Buffer h_posMaxBuffer;

    // buffer for bounds reduction.
    Cu::Buffer reduceTempBuffer;

    friend class ParticleSolver;
};

//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleSolver
{
public:
    ParticleSolver();
    ~ParticleSolver();

    void destroy();
    bool setCudaDeviceConfig(int cudaDevice, void* display=0, void* glcontext=0);
    void updateAsync(bool solve=true, bool force=false);
    void sync();
    void setContainer(ParticleContainer* container);

    void setDebugLevel(int level);

	/// Set the time.
	///
    void setTime(float t);

	/// Set the solver type.
	///
    void setSolverType(std::string type);

    /// Set the solver parameters.
    ///
    void setParameters(const Parameters& params);

	/// Ensure a force exists.
	///
    void addForce(const std::string& name, const ForceData& item);

	/// Ensure a primitive exists.
	///
	void addPrimitive(const std::string& name, const Primitive& item);

    /// Render the solved particle data.
    /// This will block until the data is ready to be consumed.
    ///
    void render(ParticleRenderer* particleRenderer, bool drawBounds=false, bool drawGrid=false, bool drawPrimitives=false);

    void dump(size_t count=size_t(-1), size_t step=1);

    float getParticleSpacing();

    void updateContext();

public:
    ParticleModifier* _context;
    int _cudaDevice;
    void* _display;
    void* _glcontext;
    CudaScheduler* _cudaScheduler;
    ParticleContainer* _container;
    int _debugLevel;
    bool _isUpdating;
    std::string _solverMethod;
    ParticleForces* _forces;
    Primitives* _primitives;
    float _currentTime;
    Parameters _parameters;

    unsigned long long _currentUpdateState, _pendingUpdateState;
};

//------------------------------------------------------------------------------------------
}
}

//#pragma warning(pop)

#endif // NVPARTICLES_PARTICLE_MODIFIER_H_INCLUDED
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/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleRenderer.h"


#include "NvParticlesManager.h"


#include "math_utils.h"





namespace Easy


{


namespace NvParticles


{





//------------------------------------------------------------------------------------------


ParticleRenderer::ParticleRenderer()


{


    _init();


    _impl = 0;


    _bgTexId = 0;


    _particleTexId = 0;


    _depthTexId = 0;


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::_init()


{


    _window_w = 0;


    _window_h = 0;


    _type = "none";


    _initialized = false;


}





//------------------------------------------------------------------------------------------


ParticleRenderer::~ParticleRenderer()


{


    _destroy();


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::updateParameters(const Parameters& parameters)


{


    _ensureInit();





    if (!_impl)


        return;





    _attributes.append(parameters);


    _attributes.setSpecs("renderer_", &_impl->parameterDefinitions());


    _impl->updateParameters(_attributes);


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::render()


{


    if (!_impl)


        return;





    mat44f modelViewMat = _attributes.asMatrix44("modelViewMatrix");


    mat44f projMat = _attributes.asMatrix44("projectionMatrix");





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glLoadMatrixf((GLfloat*)&modelViewMat);


    glMatrixMode(GL_PROJECTION);


    glPushMatrix();


    glLoadMatrixf((GLfloat*)&projMat);





    //updateParameters();


    _impl->render();





    glMatrixMode(GL_PROJECTION);


    glPopMatrix();


    glMatrixMode(GL_MODELVIEW);


    glPopMatrix();


    glCheckErrors();


}





//------------------------------------------------------------------------------------------


bool ParticleRenderer::setType(const std::string& type)


{


    if (_type == type)


        return true;





    _destroy();





    bool rc = true;


    _impl = Manager::getSingleton().createRenderer(type);


    if (!_impl)


    {


        return false;


    }





    _impl->_owner = this;


    _initialized = false;


    _type = type;


    return rc;


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::_destroy()


{


    delete _impl;


    _impl = 0;





    if (_bgTexId)


        glDeleteTextures(1,&_bgTexId);





    if (_particleTexId)


        glDeleteTextures(1,&_particleTexId);





    if (_depthTexId)


        glDeleteTextures(1, &_depthTexId);





    _bgTexId = 0;


    _particleTexId = 0;


    _depthTexId = 0;





    _init();


}





//------------------------------------------------------------------------------------------


bool ParticleRenderer::valid()


{


    return (_impl != 0);


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::_ensureInit()


{


    if (_initialized)


        return;


    _initialized = true;





    if (!_impl)


        return;





    _impl->initialize();





    // reload the current viewport attributes.


    float fov = _attributes.asFloat("viewFOV", 60*3.1416/180);


    int w = _attributes.asInt("viewWidth",800);


    int h = _attributes.asInt("viewHeight",800);





    _firstTime = true;


    resize(w, h, fov);


    _firstTime = false;





    int n = 0;


    _impl->_numParticles = n;


    _impl->_numComponents = 4;


    _impl->_posVbo = 0;


    _impl->_velVbo = 0;


    _impl->_colorVbo = 0;


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::resize(int w, int h, float fov)


{


    if (!_impl)


        return;





    _ensureInit();





    //int oldW = _attributes.asInt("viewWidth", w);


    //int oldH = _attributes.asInt("viewHeight", h);





    FORCE_MAX(w,256);


    FORCE_MAX(h,256);





    bool isResized = true;





    if(_bgTexId && _depthTexId &&


        _window_w == w && _window_h == h)


    {


        isResized = false;


    }





    if (isResized)


    {


        _window_w = w;


        _window_h = h;


        _fov = fov;


        _aspect = (float)_window_w / (float)_window_h;


        _invFocalLen = (float)tanf(fov*0.5);





        // resize the buffers


        _createBuffers(w, h);


    }





    if (isResized || _firstTime)


    {


        _impl->_window_w = w;


        _impl->_window_h = h;


        _impl->_fov = fov;


        _impl->_aspect = (float) w / (float) h;


        _impl->_invFocalLen = (float)tanf(fov*0.5);


        _impl->resize(w, h, fov);


    }





    // we need to preserve the current viewport attributes.


    _attributes["viewFOV"] = fov;


    _attributes["viewWidth"] = w;


    _attributes["viewHeight"] = h;


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::update(const Parameters& bufferParams)


{


    if (!_impl)


        return;





    _ensureInit();





    int n = bufferParams.asInt("numParticles",0);


    _impl->_numParticles = n;


    _impl->_numComponents = 4;


    _impl->_posVbo = bufferParams.asInt("position-vbo", 0);


    _impl->_velVbo = bufferParams.asInt("velocity-vbo", 0);


    _impl->_colorVbo = bufferParams.asInt("color-vbo", 0);


    _impl->update(_attributes, bufferParams);


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::renderDebugTextures(int x, int y, float scale)


{


    if (!_impl)


        return;





    glActiveTexture(GL_TEXTURE0);





    int sx = x;


    int sw = int(_window_w*scale);


    int sh = int(_window_h*scale);





    if (_depthTexId)


    {


        int tw = int(_window_w);


        int th = int(_window_h);


        glEnable(GL_TEXTURE_RECTANGLE);





        glBindTexture(GL_TEXTURE_RECTANGLE, _depthTexId);


        glBegin(GL_QUADS);


        glTexCoord2f(0,0);


        glVertex3f( sx+0, 0,0);


        glTexCoord2f(tw,0);


        glVertex3f(sx+sw, 0,0);


        glTexCoord2f(tw,th);


        glVertex3f(sx+sw, sh,0);


        glTexCoord2f(0,th);


        glVertex3f( sx+0, sh,0);


        glEnd();


        glBindTexture(GL_TEXTURE_RECTANGLE, 0);


        sx += sw;


    }





    if (_bgTexId)


    {


        int tw = int(_window_w);


        int th = int(_window_h);


        glEnable(GL_TEXTURE_RECTANGLE);





        glBindTexture(GL_TEXTURE_RECTANGLE, _bgTexId);


        glBegin(GL_QUADS);


        glTexCoord2f(0,0);


        glVertex3f( sx+0, 0,0);


        glTexCoord2f(tw,0);


        glVertex3f(sx+sw, 0,0);


        glTexCoord2f(tw,th);


        glVertex3f(sx+sw, sh,0);


        glTexCoord2f(0,th);


        glVertex3f( sx+0, sh,0);


        glEnd();


        glBindTexture(GL_TEXTURE_RECTANGLE, 0);


        sx += sw;


    }





    glDisable(GL_TEXTURE_RECTANGLE);


    glCheckErrors();





    _impl->renderDebugTextures(sx, y, scale);


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::_createBuffers(int w, int h)


{


    if (_bgTexId == 0)


        glGenTextures(1, &_bgTexId);





    glBindTexture(GL_TEXTURE_RECTANGLE, _bgTexId);


    glTexImage2D(GL_TEXTURE_RECTANGLE, 0, GL_RGBA, w, h, 0, GL_RGBA, GL_UNSIGNED_BYTE, NULL);


    glCheckErrors();


    glTexParameterf(GL_TEXTURE_RECTANGLE, GL_TEXTURE_MAG_FILTER, GL_LINEAR);


    glTexParameterf(GL_TEXTURE_RECTANGLE, GL_TEXTURE_MIN_FILTER, GL_LINEAR);


    glBindTexture(GL_TEXTURE_RECTANGLE, 0);


    glCheckErrors();





    if (_depthTexId == 0)


        glGenTextures(1, &_depthTexId);





    glBindTexture(GL_TEXTURE_RECTANGLE, _depthTexId);


    glTexImage2D(GL_TEXTURE_RECTANGLE, 0, GL_DEPTH_COMPONENT, w, h, 0, GL_DEPTH_COMPONENT, GL_UNSIGNED_INT, NULL);


    glCheckErrors();


    glTexParameterf(GL_TEXTURE_RECTANGLE, GL_TEXTURE_MAG_FILTER, GL_NEAREST);


    glTexParameterf(GL_TEXTURE_RECTANGLE, GL_TEXTURE_MIN_FILTER, GL_NEAREST);


    glBindTexture(GL_TEXTURE_RECTANGLE, 0);


    glCheckErrors();


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::readColorTexture()


{


    glBindTexture(GL_TEXTURE_RECTANGLE, _bgTexId);


    glCopyTexImage2D( GL_TEXTURE_RECTANGLE,


                      0,


                      GL_RGBA,


                      0,


                      0,


                      _window_w,


                      _window_h,


                      0 );


    glBindTexture(GL_TEXTURE_RECTANGLE, 0);


    glCheckErrors();


}





//------------------------------------------------------------------------------------------


void ParticleRenderer::readDepthTexture()


{


    // does this work?


    glBindTexture(GL_TEXTURE_RECTANGLE, _depthTexId);


    glCopyTexImage2D( GL_TEXTURE_RECTANGLE,


                      0,


                      GL_DEPTH_COMPONENT,


                      0,


                      0,


                      _window_w,


                      _window_h,


                      0 );


    glBindTexture(GL_TEXTURE_RECTANGLE, 0);


    glCheckErrors();


}





//------------------------------------------------------------------------------------------


bool ParticleRenderer::bindDepthTexture(GLenum texTarget)


{


    if (!_depthTexId)


        return false;


    glCheckErrors();


    glBindTexture(texTarget, _depthTexId);


    if (!glCheckErrors())


    {


        return false;


    }


    return true;


}





//------------------------------------------------------------------------------------------


ParticleRendererImpl::ParticleRendererImpl()


    :


    _window_w(0), _window_h(0), // this ensures we create buffers on init


    _numParticles(0),


    _posVbo(0),


    _velVbo(0),


    _colorVbo(0),


    _numComponents(0),


    _indexBuffer(0)


{


}





//------------------------------------------------------------------------------------------


ParticleRendererImpl::~ParticleRendererImpl()


{


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl::_draw(GLenum type, int start, int count, bool indexed)


{


    if(count == -1)


        count = _numParticles;





    // get local count in batch


    int batchStart = start;


    if(batchStart > _numParticles)


    {


        start -= _numParticles;


        return;


    }





    int batchCount = std::min(count, _numParticles - batchStart);


    if(batchCount == 0)


    {


        return;


    }





    count -= batchCount;


    start = 0;





    if (_posVbo)


    {


        glBindBuffer(GL_ARRAY_BUFFER, _posVbo);


        glVertexPointer(_numComponents, GL_FLOAT, 0, 0);


        glEnableClientState(GL_VERTEX_ARRAY);


    }





    if (_colorVbo)


    {


        glBindBuffer(GL_ARRAY_BUFFER, _colorVbo);


        glColorPointer(4, GL_FLOAT, 0, 0);


        glEnableClientState(GL_COLOR_ARRAY);


    }


    else


    {


        // just in case this was set somewhere else!


        glDisableClientState(GL_COLOR_ARRAY);


    }





    if (_velVbo)


    {


        glBindBuffer(GL_ARRAY_BUFFER, _velVbo);


        glClientActiveTexture(GL_TEXTURE1);


        glTexCoordPointer(4, GL_FLOAT, 0, 0);


        glEnableClientState(GL_TEXTURE_COORD_ARRAY);


    }





    if(indexed && _indexBuffer)


    {


        glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, _indexBuffer);


        glDrawElements(type, batchCount, GL_UNSIGNED_INT, (void*)(batchStart*sizeof(unsigned int)));


    }


    else


    {


        glDrawArrays(type, batchStart, batchCount);


    }





    glBindBuffer(GL_ELEMENT_ARRAY_BUFFER, 0);


    glBindBuffer(GL_ARRAY_BUFFER, 0);


    glDisableClientState(GL_VERTEX_ARRAY);


    glDisableClientState(GL_COLOR_ARRAY);


    glClientActiveTexture(GL_TEXTURE1);


    glDisableClientState(GL_TEXTURE_COORD_ARRAY);


    glClientActiveTexture(GL_TEXTURE0);


    glDisableClientState(GL_TEXTURE_COORD_ARRAY);





    glCheckErrors();


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl::update(const NvParticles::Parameters& attributes, const NvParticles::Parameters& buffers)


{


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl::resize(int w, int h, float fov)


{


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl::initialize()


{


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl::updateParameters(Parameters& params)


{


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl::renderDebugTextures(int x, int y, float scale)


{


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleRenderer.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_RENDERER_H
#define NVPARTICLES_PARTICLE_RENDERER_H

#include "gl_utils.h"
#include "NvParticlesExports.h"
#include "NvParticlesParameters.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleRenderer
{
public:

    ParticleRenderer();

    ~ParticleRenderer();

    bool setType(const std::string& type);

    void update(const Parameters& bufferParams);

    void updateParameters(const Parameters& parameters);
    
    void readColorTexture();
    
    void readDepthTexture();

    bool valid();

    void renderDebugTextures(int x, int y, float scale);

    void resize(int w, int h, float fov);
    
    void render();

    bool bindDepthTexture(GLenum texTarget);

private:

    class ParticleRendererImpl* _impl;
    std::string _type;
    bool _initialized;
	bool _firstTime;

    void _init();

    void _destroy();
    void _ensureInit();
    

    void _createBuffers(int w, int h);

    Parameters _attributes;

    float _fov;
    int _window_w, _window_h;
    float _aspect;
    float _invFocalLen;

    GLuint _bgTexId;
    GLuint _particleTexId;
    GLuint _depthTexId;
};

//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleRendererImpl : public HasParameterSpecs
{
protected:
    int _numComponents;

    ParticleRendererImpl();
    virtual ~ParticleRendererImpl();

    virtual void initialize();
    virtual void render()=0;
    virtual void resize(int w, int h, float fov);
    virtual void updateParameters(Parameters& attributes);
    virtual void update(const Parameters& attributes, const Parameters& buffers);
    virtual void renderDebugTextures(int x, int y, float scale);

    virtual void _draw(GLenum type, int start=0, int count=-1, bool indexed=false);

    int _numParticles;

    float _fov;
    int _window_w, _window_h;
    float _aspect;
    float _invFocalLen;

    GLuint _posVbo, _velVbo, _colorVbo;
    GLuint _indexBuffer;

    float _debugTextureX;

    ParticleRenderer* _owner;

    friend class ParticleRenderer;
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLE_RENDERER_H
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nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleRendererImpl_Point.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleRendererImpl_Point.h"


#include "std_utils.h"





#define STRINGIFY(A) #A





namespace Easy


{


namespace NvParticles


{





//------------------------------------------------------------------------------------------


static const char *pointVertexShaderColor = STRINGIFY(


    uniform vec4 color;


    uniform float colorScale;


    varying vec4 velocity;


            void main()


{


    velocity = gl_MultiTexCoord1;


    gl_Position = gl_ModelViewProjectionMatrix * vec4(gl_Vertex.xyz, 1.0);


    gl_FrontColor = vec4(color.rgb*colorScale, color.a);


}


        );





//------------------------------------------------------------------------------------------


static const char *pointVertexShader = 


    STRINGIFY(


    uniform float colorScale;


    varying vec4 velocity;


            void main()


{


    velocity = gl_MultiTexCoord1;


    gl_Position = gl_ModelViewProjectionMatrix * vec4(gl_Vertex.xyz, 1.0);


    gl_FrontColor = vec4(gl_Color.rgb*colorScale, gl_Color.a);


}


        );





//------------------------------------------------------------------------------------------


static const char *pointPixelShader = 


"#version 120\n"    


    STRINGIFY(





varying vec4 velocity;





void main()


{


    gl_FragColor = gl_Color;


}


        );





//------------------------------------------------------------------------------------------


static const char *streakVertexShader =


"#version 140\n"


"#extension GL_ARB_compatibility : enable\n"


STRINGIFY(


    out vec3 oPos;


    uniform mat4 modelViewProjMat;


void main()


{


    oPos = gl_Vertex.xyz;


    gl_Position = modelViewProjMat * vec4(oPos, 1.0);


    gl_FrontColor = gl_Color;


    gl_BackColor = gl_Color;


    gl_TexCoord[0].x = float(gl_VertexID);


    gl_TexCoord[1] = gl_MultiTexCoord1;


}


        );





//------------------------------------------------------------------------------------------


static const char *streakGeometryShader =


"#version 150\n"


"#extension GL_EXT_geometry_shader4 : enable\n"


"layout(points) in;\n"


"layout(line_strip, max_vertices = 2) out;\n"


STRINGIFY(


    out float gAlpha;\n


    in vec3 oPos[1];\n


    uniform mat4 modelViewProjMat;\n


    uniform float streakLength;\n


void main()\n


{


    gl_PrimitiveID = int(gl_TexCoordIn[0][0].x);


    gl_FrontColor = gl_FrontColorIn[0];\n


    vec3 oVel = gl_TexCoordIn[0][1].xyz * streakLength;


    if(dot(oVel,oVel) < 0.1)


        oVel = (oVel*0.1) / length(oVel);





    gAlpha = smoothstep(1,0,length(oVel)/2);





    // tail...


    gAlpha = 0;\n


    gl_Position = modelViewProjMat * vec4(oPos[0]-oVel, 1);\n


    EmitVertex();\n





    // head...


    gAlpha = 1;


    gl_Position = gl_in[0].gl_Position;\n


    EmitVertex();\n


}


        );





//------------------------------------------------------------------------------------------


static const char *streakPixelShader = STRINGIFY(





in float gAlpha;





void main()


{


    gl_FragColor = vec4(gl_Color.xyz, gAlpha);


}


        );





//------------------------------------------------------------------------------------------


ParticleRendererImpl_Point::ParticleRendererImpl_Point()


    :


    _pointSize(5.0f)


    ,_colorScale(1)


    ,_pointProgram(0)


    ,_pointProgramColor(0)


    ,_streakProgram(0)


    ,_useColor(false)


    ,_color(make_vec4f(1))


    ,_streakLength(1)


    ,_streakWidth(1)


{


    defineParameter("__description", ParameterSpec::STRING, std::string("Simple point renderer"));


    defineParameter("pointSize", ParameterSpec::INT, int(2), Parameters().set("description", std::string("Simple point renderer")));


    defineParameter("useColor", ParameterSpec::BOOL, bool(false), Parameters().set("description", std::string("Use the custom color rather than the particle-color")));


    defineParameter("color", ParameterSpec::VEC4,  make_vec4f(1,1,0,1), Parameters().set("description", std::string("Custom color")));


    defineParameter("streakLength", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("How much to streak along the motion vector")));


    defineParameter("streakWidth", ParameterSpec::FLOAT, float(1), Parameters().set("description", std::string("Width of the streak")));


}





//------------------------------------------------------------------------------------------


void* ParticleRendererImpl_Point::creator()


{


    return new ParticleRendererImpl_Point();


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl_Point::initialize()


{


    _pointProgram = gl::compileProgram(pointVertexShader, pointPixelShader);


    if (!_pointProgram)


        abort();


    _pointProgramColor = gl::compileProgram(pointVertexShaderColor, pointPixelShader);


    if (!_pointProgramColor)


        abort();





    _streakProgram = gl::compileProgram(streakVertexShader, streakPixelShader, streakGeometryShader);


    if (!_streakProgram)


        abort();





}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl_Point::updateParameters(Parameters& params)


{


    _pointSize = params.inputValue(getParameter("pointSize"), _pointSize)->asInt();


    _colorScale = params.inputValue(getParameter("colorScale"), _colorScale)->asFloat();


    _useColor = params.inputValue(getParameter("useColor"), _useColor)->asBool();





    _streakLength = params.inputValue(getParameter("streakLength"), _streakLength)->asFloat();


    _streakWidth = params.inputValue(getParameter("streakWidth"), _streakWidth)->asFloat();





    vec4f v;


    v = params.inputValue(getParameter("color"), vec4f::fromArray((float*)&_color))->asVector4();


    _color = vec4f::fromArray((float*)&v);


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl_Point::render()


{


    glDepthMask(GL_TRUE);


    glEnable(GL_DEPTH_TEST);





    if (_streakLength != 0)


    {


        mat44f modelViewMat, projMat, m;


        glGetFloatv(GL_MODELVIEW_MATRIX, (GLfloat*)&modelViewMat);


        glGetFloatv(GL_PROJECTION_MATRIX, (GLfloat*)&projMat);


        m = projMat * modelViewMat;





        glUseProgram(_streakProgram);


        glUniform1f(glGetUniformLocation(_streakProgram, "streakLength"), _streakLength);


        glUniformMatrix4fv(glGetUniformLocation(_streakProgram, "modelViewProjMat"), 1, false, (GLfloat*)&m);


        //glUniform1f(glGetUniformLocation(pointProgram, "colorScale"), colorScale);





        glPointSize(1);





        glLineWidth(std::max(1,(int)_streakWidth));





        glEnable(GL_BLEND);


    }


    else


    {


        _colorScale = 1.f;


        if (_useColor)


        {


            glUseProgram(_pointProgramColor);


            glUniform1f( glGetUniformLocation(_pointProgramColor, "colorScale"), _colorScale);


            glUniform4fv( glGetUniformLocation(_pointProgramColor, "color"), 4, (GLfloat*)&_color);


        }


        else


        {


            glUseProgram(_pointProgram);


            glUniform1f( glGetUniformLocation(_pointProgram, "colorScale"), _colorScale);


        }





        if (_pointSize < 1)


            _pointSize = 1;


        glPointSize(_pointSize);


    }





    glColor4f(1,1,1,1);





    int oldColorVbo;


    if (_useColor)


    {


        // dangerous, but it works...


        oldColorVbo = _colorVbo;


        _colorVbo = 0;


    }





    _draw(GL_POINTS);





    if (_useColor)


    {


        _colorVbo = oldColorVbo;


    }





    glDisable(GL_BLEND);


    glLineWidth(1);


    glPointSize(1);


    glUseProgram(0);


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleRendererImpl_Point.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_RENDERER_IMPL_POINT_H_INCLUDED
#define NVPARTICLES_PARTICLE_RENDERER_IMPL_POINT_H_INCLUDED

#include "NvParticlesParticleRenderer.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
class ParticleRendererImpl_Point : public ParticleRendererImpl
{
public:
    ParticleRendererImpl_Point();

	static void* creator();
    virtual void initialize();
    virtual void render();
    virtual void updateParameters(Parameters& params);

public:
    float _pointSize;
    float _colorScale;
    GLuint _pointProgram;
    GLuint _pointProgramColor;
	GLuint _streakProgram;
    bool _useColor;
    vec4f _color;
	float _streakLength;
	float _streakWidth;
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLE_RENDERER_IMPL_POINT_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleRendererImpl_Sphere.cpp


nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleRendererImpl_Sphere.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesParticleRendererImpl_Sphere.h"


#include "std_utils.h"





#define STRINGIFY(A) #A





namespace Easy


{


namespace NvParticles


{





//------------------------------------------------------------------------------------------


static const char *sphere_vertex_shader = STRINGIFY(


            uniform float pointRadius;  // point size in world space


            uniform float pointScale;   // scale to calculate size in pixels


            uniform float colorScale;


            varying vec3 eLightDir;


            void main()


{


    // calculate window-space point size


    vec3 ePos = vec3(gl_ModelViewMatrix * vec4(gl_Vertex.xyz, 1.0));


    float dist = length(ePos);


    gl_Position = gl_ModelViewProjectionMatrix * vec4(gl_Vertex.xyz, 1.0);





    eLightDir = normalize(vec3(gl_NormalMatrix * vec3(0,1,0)));





    // use the last channel of the float4 as a scaling factor.


    float pointRez = gl_Vertex.w;


    if (pointRez == 0)


        pointRez = 1000000;


    gl_PointSize = (1/pointRez) * pointRadius * (pointScale / dist);





    gl_TexCoord[0] = gl_MultiTexCoord0;


    gl_TexCoord[1] = gl_MultiTexCoord1;


    gl_TexCoord[2] = gl_MultiTexCoord2;


    gl_FrontColor = vec4(gl_Color.rgb*colorScale, gl_Color.a);





    gl_TexCoord[3] = vec4(ePos.xyz, 1);


}


        );





//------------------------------------------------------------------------------------------


static const char *shadedSphereFragmentShader = STRINGIFY(


            uniform float colorScale;


            in vec3 eLightDir;


            void main()


{


    // calculate normal from texture coordinates


    vec3 N;


    N.xy = gl_TexCoord[0].xy*vec2(2.0, -2.0) + vec2(-1.0, 1.0);


    float mag = dot(N.xy, N.xy);


    if (mag > 1.0)


        discard;   // kill pixels outside circle





    N.z = sqrt(1.0-mag);





    // calculate depth


    const float depthBias = 0.0;


    vec4 ePos = vec4(gl_TexCoord[3].xyz + N*gl_TexCoord[3].w, 1.0);   // position of this pixel on sphere in eye space


    vec4 cPos = gl_ProjectionMatrix * (ePos + vec4(0.0, 0.0, depthBias, 0.0));


    gl_FragDepth = (cPos.z / cPos.w)*0.5+0.5;





    // calculate simple lighting


    // float diffuse = max(0.0, dot(eLightDir, N));


    const float wrap = 0.75;


    float wrapDiffuse = max(0.0, (dot(eLightDir, N) + wrap) / (1.0 + wrap));





    vec4 final = gl_Color * wrapDiffuse;





    //float specular = pow(max(0.0, dot(reflect(eLightDir, N), vec3(0.0,0.0,-1.0))), 20.0);


    //final += specular * vec4(1.0);





    gl_FragColor = vec4(final.rgb * colorScale, gl_Color.a);


}


        );





//------------------------------------------------------------------------------------------


static const char *unshadedSphereFragmentShader = STRINGIFY(


            uniform float colorScale;


            void main()


{


    // calculate normal from texture coordinates


    vec3 N;


    N.xy = gl_TexCoord[0].xy*vec2(2.0, -2.0) + vec2(-1.0, 1.0);


    float mag = dot(N.xy, N.xy);


    if (mag > 1.0)


        discard;   // kill pixels outside circle





    gl_FragColor = vec4(gl_Color.rgb*colorScale, gl_Color.a);





    N.z = sqrt(1.0-mag);


    // calculate depth


    const float depthBias = 0;


    vec4 ePos = vec4(gl_TexCoord[3].xyz + N*gl_TexCoord[3].w, 1.0);   // position of this pixel on sphere in eye space


    vec4 cPos = gl_ProjectionMatrix * (ePos + vec4(0, 0, depthBias, 0));


    gl_FragDepth = (cPos.z / cPos.w)*0.5+0.5;


}


        );





//------------------------------------------------------------------------------------------


static const char *streak_fragment_shader = STRINGIFY(


            void main()


{


    gl_FragColor = gl_Color;


}


        );





//------------------------------------------------------------------------------------------


static const char *streak_vertex_shader =


"#version 140\n"


"#extension GL_ARB_compatibility : enable\n"


STRINGIFY(


            void main()


{


    gl_Position = ftransform();


    gl_FrontColor = gl_Color;


    gl_BackColor = gl_Color;


    gl_TexCoord[0].x = float(gl_VertexID);


}


        );





//------------------------------------------------------------------------------------------


static const char *streak_geometry_shader =


"#version 120\n"


"#extension GL_EXT_geometry_shader4 : enable\n"


STRINGIFY(


            void main()


{


    int i;





    gl_PrimitiveID = int(gl_TexCoordIn[0][0].x);





    vec3 pos = gl_PositionIn[0].xyz;                           \n





    gl_Position = gl_ProjectionMatrix * vec4(pos, 1); \n


    EmitVertex();                                              \n





}


        );





//------------------------------------------------------------------------------------------


ParticleRendererImpl_Sphere::ParticleRendererImpl_Sphere()


    :


    _useLighting(true)


    ,_particleRadius(0.125f * 0.5f)


    ,_colorScale(1)


    ,_useColor(false)


    ,_color(make_vec4f(1))


    ,_shadedSphereProgram(0)


    ,_unshadedSphereProgram(0)


    ,_unshadedSphereMblurProgram(0)


{


    defineParameter("__description", ParameterSpec::STRING, std::string("Simple sphere renderer"));


    defineParameter("absoluteRadius", ParameterSpec::FLOAT, 0.f, Parameters().set("description", "Particle absolute radius (set to zero to use default)"));


    defineParameter("radiusFactor", ParameterSpec::FLOAT, 1.f, Parameters().set("description", "Particle radius multiplier"));


    defineParameter("useColor", ParameterSpec::BOOL, false, Parameters().set("description", "Use the custom color rather than the particle-color"));


    defineParameter("color", ParameterSpec::VEC4, make_vec4f(1,1,0,1), Parameters().set("description", "Custom color"));


    defineParameter("useLighting", ParameterSpec::BOOL, false, Parameters().set("description", "Shade the spheres"));


}





//------------------------------------------------------------------------------------------


void* ParticleRendererImpl_Sphere::creator()


{


    return new ParticleRendererImpl_Sphere();


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl_Sphere::initialize()


{


    _shadedSphereProgram = gl::compileProgram(sphere_vertex_shader, shadedSphereFragmentShader);


    if(!_shadedSphereProgram)


        abort();





    _unshadedSphereProgram = gl::compileProgram(sphere_vertex_shader, unshadedSphereFragmentShader);


    if(!_unshadedSphereProgram)


        abort();





    int num_vertices = 2;


    glGetIntegerv(GL_MAX_GEOMETRY_OUTPUT_VERTICES_EXT,&num_vertices);


    _unshadedSphereMblurProgram = gl::compileProgram(streak_vertex_shader, streak_fragment_shader, streak_geometry_shader, GL_POINTS, GL_LINE_STRIP, 2);


    if(!_unshadedSphereMblurProgram)


        abort();





#if !defined(__APPLE__) && !defined(MACOSX)


    glClampColorARB(GL_CLAMP_VERTEX_COLOR_ARB, GL_FALSE);


    glClampColorARB(GL_CLAMP_FRAGMENT_COLOR_ARB, GL_FALSE);


#endif


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl_Sphere::updateParameters(Parameters& params)


{


    float pr = params.inputValue(getParameter("absoluteRadius"), 0)->asFloat();


    if(pr == 0)


        pr = params.inputValue(getParameter("radiusFactor"), 1)->asFloat() * params.asFloat("__particleRadius", 0.125f * 0.5f);


    _particleRadius = pr;


    _colorScale = params.inputValue(getParameter("colorScale"), _colorScale)->asFloat();


    _useLighting = params.inputValue(getParameter("useLighting"), _useLighting)->asBool();


    _useColor = params.inputValue(getParameter("useColor"), _useColor)->asBool();


    vec4f v;


    v = params.inputValue(getParameter("color"), vec4f::fromArray((float*)&_color))->asVector4();


    _color = vec4f::fromArray((float*)&v);


}





//------------------------------------------------------------------------------------------


void ParticleRendererImpl_Sphere::render()


{


    glEnable(GL_POINT_SPRITE_ARB);


    glTexEnvi(GL_POINT_SPRITE_ARB, GL_COORD_REPLACE_ARB, GL_TRUE);


    glEnable(GL_VERTEX_PROGRAM_POINT_SIZE_NV);


    glDepthMask(GL_TRUE);


    glEnable(GL_DEPTH_TEST);





    if (_useLighting)


    {


        glUseProgram( _shadedSphereProgram );


        glUniform1f( glGetUniformLocation(_shadedSphereProgram, "pointScale"), _window_h / tanf(_fov*0.5f) );


        glUniform1f( glGetUniformLocation(_shadedSphereProgram, "pointRadius"), _particleRadius );


        glUniform1f( glGetUniformLocation(_shadedSphereProgram, "colorScale"), _colorScale );


    }


    else


    {


        glUseProgram(_unshadedSphereProgram);


        glUniform1f( glGetUniformLocation(_unshadedSphereProgram, "pointScale"), _window_h / tanf(_fov*0.5f) );


        glUniform1f( glGetUniformLocation(_unshadedSphereProgram, "pointRadius"), _particleRadius );


        glUniform1f( glGetUniformLocation(_unshadedSphereProgram, "colorScale"), _colorScale );


    }





    int oldColorVbo;


    if (_useColor)


    {


        // dangerous, but it works...


        oldColorVbo = _colorVbo;


        _colorVbo = 0;


    }





    _draw(GL_POINTS);





    if (_useColor)


    {


        _colorVbo = oldColorVbo;


    }





    glUseProgram(0);


    glDisable(GL_POINT_SPRITE_ARB);


    glDisable(GL_VERTEX_PROGRAM_POINT_SIZE_NV);


}


//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleRendererImpl_Sphere.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_RENDERER_IMPL_SPHERE_H_INCLUDED
#define NVPARTICLES_PARTICLE_RENDERER_IMPL_SPHERE_H_INCLUDED

#include "NvParticlesParticleRenderer.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
class ParticleRendererImpl_Sphere : public ParticleRendererImpl
{
public:
    ParticleRendererImpl_Sphere();

	static void* creator();
    virtual void initialize();
    virtual void render();
    virtual void updateParameters(Parameters& params);

public:
    bool _useLighting;
    float _particleRadius;
    float _colorScale;
    bool _useColor;
    vec4f _color;

    GLuint _shadedSphereProgram;
    GLuint _unshadedSphereProgram;
    GLuint _unshadedSphereMblurProgram;
};
//------------------------------------------------------------------------------------------

}
}

#endif // NVPARTICLES_PARTICLE_RENDERER_IMPL_SPHERE_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSerializer.cpp

#include "NvParticlesManager.h"
#include "NvParticlesParticleSerializer.h"
#include "NvParticlesParticleContainer.h"
#include "NvParticlesProfiler.h"
#include "cuda_utils.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
ParticleSerializerImpl::ParticleSerializerImpl()
{
    _owner = 0;
}

//------------------------------------------------------------------------------------------
void ParticleSerializerImpl::_init()
{
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl::setup(const Parameters& attrs)
{
	return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl::_ensureFile()
{
    return false;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl::onStartFrame(class ParticleContainer* p, const Parameters& attrs)
{
	return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl::onFrame(class ParticleContainer* p, const Parameters& attrs)
{
	return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl::onEndFrame(class ParticleContainer* p, const Parameters& attrs)
{
	return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl::isExporting() const
{
	return _isExporting;
}

//------------------------------------------------------------------------------------------
ParticleSerializer::ParticleSerializer()
{
    _init();
}

//------------------------------------------------------------------------------------------
void ParticleSerializer::_init()
{
    _impl = 0;
    _type = "none";
    _initialized = false;
	_complete = true;
	_inValidRange = false;
}

//------------------------------------------------------------------------------------------
ParticleSerializer::~ParticleSerializer()
{
    _destroy();
}

//------------------------------------------------------------------------------------------
bool ParticleSerializer::setType(const std::string& type)
{
    if(type == _type)
        return true;

    _destroy();

    bool rc = true;
	_impl = Manager::getSingleton().createSerializer(type);
	if (!_impl)
	{
        printError("Unknown particle-serializer: " + type);
		return false;
	}

    printInfo("Created particle-serializer: " + type);
    _impl->_owner = this;
    _type = type;
    _initialized = false;
    return rc;
}

//------------------------------------------------------------------------------------------
void ParticleSerializer::_destroy()
{
	delete _impl;
    _init();
}

//------------------------------------------------------------------------------------------
void ParticleSerializer::_ensureInit()
{
	// only run this if uninitialized.
    if (_initialized)
        return;

    assert(_impl);

    _initialized = true;

	reset();
}

//------------------------------------------------------------------------------------------
void ParticleSerializer::reset()
{
	_complete = false;
	_inValidRange = false;
}

//------------------------------------------------------------------------------------------
void ParticleSerializer::updateParameters(const Parameters& parameters)
{
    _attributes.append(parameters);
}

//------------------------------------------------------------------------------------------
bool ParticleSerializer::update(ParticleContainer* p, int frame)
{
    if (!_impl)
        return false;

	_ensureInit();

	if (_complete == false)
	{
		_impl->_isExporting = true;

		int startFrame = _attributes.asInt("startFrame", 0);
		int endFrame = _attributes.asInt("endFrame", startFrame);

		_attributes["frame"] = frame;
		bool rc = true;

		if(rc && !_inValidRange && frame == startFrame)
		{
			rc = _impl->onStartFrame(p, _attributes);
			_inValidRange = true;
		}

		if(rc && _inValidRange)
		{
			rc = _impl->onFrame(p, _attributes);
		}

		if(rc && _inValidRange && frame == endFrame)
		{
			rc = _impl->onEndFrame(p, _attributes);
			_inValidRange = false;
			_complete = true;
		}

		return rc;
	}

	return false;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializer::serialize(ParticleContainer* p, bool isExport, const Parameters& params, bool clearFirst, std::string* resultFilename)
{
    if (!_impl)
        return false;

	NVPARTICLES_PROFILE("ParticleSerializer::serialize");

	// wait for processing to finish.

	_impl->_isExporting = isExport;

	if (!isExport && clearFirst)
	{
        /// CAVEAT:
        // clear the buffers here. (both containers and solvers)
        // we clear BEFORE the importing so that we can use a non-batched serializer
        // which imports everything upon the onStartFrame.
        //
		p->reset();
	}

    bool rc = true;
    rc = _impl->onStartFrame(p, params);

    if(rc)
		rc = _impl->onFrame(p, params);

    if(rc)
        rc = _impl->onEndFrame(p, params);

    if (resultFilename)
        *resultFilename = _impl->_lastFilename;

	return rc;
}

//------------------------------------------------------------------------------------------
}
}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSerializer.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_SERIALIZER_H_INCLUDED
#define NVPARTICLES_PARTICLE_SERIALIZER_H_INCLUDED

#include "NvParticlesExports.h"
#include "NvParticlesTypes.h"

namespace Easy
{
namespace NvParticles
{
//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleSerializerImpl : public HasParameterSpecs
{
    friend class ParticleSerializer;

protected:
    ParticleSerializerImpl();
    virtual ~ParticleSerializerImpl() {}
	virtual void _init();

	bool isExporting() const;

    virtual bool setup(const Parameters& staticAttrs);
    virtual bool _ensureFile();
    virtual bool onStartFrame(class ParticleContainer* p, const Parameters& params);
    virtual bool onFrame(class ParticleContainer* p, const Parameters& params);
    virtual bool onEndFrame(class ParticleContainer* p, const Parameters& params);
    virtual std::string extension() = 0;

protected:
    class ParticleSerializer* _owner;
	bool _isExporting;
    std::string _lastFilename;
};

//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleSerializer
{
public:
    ParticleSerializerImpl* _impl;
    std::string _type;
    bool _initialized;

    Parameters _attributes;
	bool _complete;
	bool _inValidRange;

protected:
	void _destroy();
    void _init();
    void _ensureInit();

public:

    ParticleSerializer();
    ~ParticleSerializer();

    bool setType(const std::string& type);

	/// Reset the serializer to start again.
	///
	void reset();

    void updateParameters(const Parameters& parameters);

	/// Update the serializer.
	///
	bool update(class ParticleContainer* p, int frame);

	/// Serialize a single frame.
	///
    bool serialize(class ParticleContainer* p, bool isExport, const Parameters& params, bool clearFirst=true, std::string* resultFilename=0);
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLE_SERIALIZER_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSerializerImpl_Raw.cpp

#include "NvParticlesParticleSerializerImpl_Raw.h"
#include "NvParticlesParticleContainer.h"
#include "NvParticlesParticleModifier.h"
#include "NvParticlesParticleBuffer.h"
#include "cuda_utils.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
static bool checkExportBuffer(ParticleBuffer* bit, ParticleContainer* p, const Parameters& params)
{
    if (!p->isExportingBuffer(bit->spec.name.c_str()))
        return false;

    StringArray includes(params.asString("include",""));
    if (includes.size() > 0 && !includes.contains(bit->spec.name.c_str()))
        return false;

    StringArray excludes(params.asString("exclude",""));
    if (excludes.size() > 0 && excludes.contains(bit->spec.name.c_str()))
        return false;

    if (bit->getUpdateId() != p->getUpdateId())
    {
        printError("Buffer is not up-to-date: " + bit->spec.name);
        return false;
    }
    return true;
}

//------------------------------------------------------------------------------------------
ParticleSerializerImpl_Raw::ParticleSerializerImpl_Raw()
{
	masterContainer = 0;
}

//------------------------------------------------------------------------------------------
void* ParticleSerializerImpl_Raw::creator()
{
    return new ParticleSerializerImpl_Raw;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl_Raw::_ensureFile()
{
    return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl_Raw::onStartFrame(ParticleContainer* p, const Parameters& params)
{
	if (!_ensureFile(p, params))
	{
		return false;
	}
    return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl_Raw::onFrame(ParticleContainer* p, const Parameters& params)
{
	if (!_ensureFile(p, params))
	{
		return false;
	}

	return true;
}

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl_Raw::onEndFrame(ParticleContainer* /*p*/, const Parameters& /*params*/)
{
	if (ofs)
	{
        ofs->close();
        ofs.setNull();
	}

	if (ifs)
	{
        ifs->close();
        ifs.setNull();
	}

    return true;
}

//------------------------------------------------------------------------------------------
void writeInt(std::ofstream& fs, int v)
{
    fs.write((const char*)&v, sizeof(int));
}

void writeString(std::ofstream& fs, const std::string& v)
{
    writeInt(fs, v.size());
    fs.write(v.c_str(), v.size());
}

int readInt(std::ifstream& fs)
{
    int v;
    fs.read((char*)&v, sizeof(int));
    return v;
}

std::string readString(std::ifstream& fs)
{
    static char buf[1024];
    std::string v;
    int len = readInt(fs);
    fs.read(buf, len);
    v.assign(buf, len);
    return v;
}

//------------------------------------------------------------------------------------------
struct BufferInfo
{
    std::string name;
    int type;
    int flags;
    int count;
};

//------------------------------------------------------------------------------------------
bool ParticleSerializerImpl_Raw::_ensureFile(ParticleContainer* p, const Parameters& params)
{
	static const char* magic = "NVPARTICLES";

	if (isExporting())
	{
		if (!ofs)
		{
            filename = params.asString("filename");
			int count = params.asInt("count",-1);
			int offset = params.asInt("offset",0);
            int frame = params.asInt("frame",0);
            bool overwrite = params.asBool("overwrite",false);

            filename = Stringf(filename, frame);

            _lastFilename = filename;

            if (filename.empty())
            {
                printError("Filename is required.");
                return false;
            }

            if (isFile(filename))
            {
                // the file exists.
                if (!overwrite)
                {
                    printError("File already exists: " + filename);
                    return false;
                }
            }

			ofs = new std::ofstream;
            ofs->open(filename.c_str(), std::ios::binary | std::ios::trunc);
            if (!ofs->is_open())
            {
                printError("Unable to open file: " + filename);
                return false;
            }

			usedContainers.clear();

            ParticleContainer* cit = p;
			{
				int containerCount = count;
				if (containerCount < 0)
					containerCount = cit->numParticles;

				if (containerCount + offset > cit->numParticles)
					containerCount = cit->numParticles - offset;

				if (containerCount > 0)
                {
				    ContainerInfo* cinfo = new ContainerInfo;
				    cinfo->container = cit;
				    cinfo->numParticles = cit->numParticles;

				    for (ParticleBuffers::const_iterator bit=cit->getBuffers().begin(); bit != cit->getBuffers().end(); ++bit)
				    {
                        if (!checkExportBuffer(bit->second, p, params))
                            continue;
					    cinfo->usedBuffers.push_back(bit->second);
				    }

				    usedContainers.push_back(cinfo);
                }
			}

			const int raw_version = 1;
			for (int i=0;i<6;++i)
				ofs->put(magic[i]);
			writeInt(*ofs, raw_version);

			writeInt(*ofs, usedContainers.size());

			for (uint ci=0; ci<usedContainers.size(); ++ci)
			{
				ContainerInfo* cinfo = usedContainers[ci];
				int containerCount = cinfo->numParticles;

                //printInfo("Exporting container...");

				writeInt(*ofs, cinfo->usedBuffers.size());

				for(uint bi=0; bi<cinfo->usedBuffers.size(); ++bi)
				{
                    ParticleBuffer* buffer = cinfo->usedBuffers[bi];

                    /// HACK:
                    // we use the render semantic so that we can save out the data that is used in the render.
                    writeString(*ofs, buffer->spec.renderSemantic);
                    writeInt(*ofs, buffer->spec.type);
                    writeInt(*ofs, buffer->spec.flags);
                    writeInt(*ofs, containerCount);
				}
			}

			for (uint ci=0; ci<usedContainers.size(); ++ci)
			{
				ContainerInfo* cinfo = usedContainers[ci];

				int containerCount = cinfo->numParticles;

				for (uint bi=0; bi<cinfo->usedBuffers.size(); ++bi)
				{
					ParticleBuffer* buffer = cinfo->usedBuffers[bi];

					printInfo(Stringf("Exporting buffer: %s [%d]", buffer->spec.name.c_str(), containerCount));

					int numBytes = buffer->spec.elementBytes*containerCount;

                    writeInt(*ofs, numBytes);
                    ofs->write((const char*)buffer->hostPointer(), buffer->spec.elementBytes*containerCount);
				}

			}
        }
	}
	else
	{
		if (!ifs)
		{
			filename = params.asString("filename");

            _lastFilename = filename;

            printInfo("Opening Raw reader for: " + filename);

			ifs = new std::ifstream;
            ifs->open(filename.c_str(), std::ios::binary);
            if (!ifs->is_open())
            {
                printError("Unable to open file: " + filename);
                return false;
            }

            int foundVersion = 0;
			static const char* magic = "NVPARTICLES";
			for (int i=0;i<6;++i)
			{
				if(ifs->get() != magic[i])
					foundVersion = -1;
			}

			if ((foundVersion < 0))
			{
                printError("Bad header in raw file: " + filename);
                ifs->close();
				ifs.setNull();
				return false;
			}

            foundVersion = readInt(*ifs);

			if ((foundVersion != 1))
			{
                printError(Stringf("Unsupported version of raw file: %s (version=%d)", filename.c_str(), foundVersion));
                ifs->close();
				ifs.setNull();
				return false;
			}

			int numContainers = 0;
			numContainers = readInt(*ifs);

			std::string bufferName;
			int bufferFlags;
			int bufferType;
			int bufferCount;
			int numBuffers;
			//Odd::Memory bufferData(0);
			ParticleBuffer* buffer;

			for (int ci=0; ci<numContainers; ++ci)
			{
				ParticleContainer* c = p;

                printInfo("Importing container...");

				numBuffers = readInt(*ifs);

				std::vector<BufferInfo> bufferInfoList;

                int maxBufferCount = 0;
				for (int bi=0; bi<numBuffers; ++bi)
				{
                    BufferInfo binfo;
					binfo.name = readString(*ifs);
                    binfo.type = readInt(*ifs);
                    binfo.flags = readInt(*ifs);
                    binfo.count = readInt(*ifs);

                    maxBufferCount = max(maxBufferCount, binfo.count);

                    bufferInfoList.push_back(binfo);
                }

                /// CAVEAT:
                // if the count is different to what is existing in this container, then it will be cleared.
                c->setMaxParticles(maxBufferCount);


                // gather all the buffer objects, creating them if we need to...

				std::vector<ParticleBuffer*> usedBuffers;

				for (int bi=0; bi<numBuffers; ++bi)
				{
                    bufferName = bufferInfoList[bi].name;
                    bufferType = bufferInfoList[bi].type;
                    bufferFlags = bufferInfoList[bi].flags;
                    bufferCount = bufferInfoList[bi].count;

					buffer = c->getBuffer(bufferName);
					if (!buffer)
					{
						c->addBuffer(ParticleBufferSpec(bufferName, ParticleBufferSpec::Type(bufferType), bufferFlags));
						buffer = c->getBuffer(bufferName);
					}

					maxBufferCount = max(bufferCount, maxBufferCount);

                    // store all the buffers...
					usedBuffers.push_back(buffer);
				}

                // if we are appending, then ensure we don't spill over end of buffer.
				if (maxBufferCount + c->numParticles > c->maxParticles)
					maxBufferCount = c->maxParticles - c->numParticles;

				for (int bi=0; bi<numBuffers; ++bi)
				{
					buffer = usedBuffers[bi];
                    bufferCount = bufferInfoList[bi].count;

                    printInfo(Stringf("Importing buffer: %s [%d]", buffer->spec.name.c_str(), bufferCount));

                    int numBytes = readInt(*ifs);

                    // read into the buffer (using offset)
                    ifs->read((char*)buffer->hostPointer() + (c->numParticles*buffer->spec.elementBytes), numBytes);
				}

				c->numParticles = c->numParticles + maxBufferCount;
				c->dirty = true;
			}
		}
	}
	return true;
}

//------------------------------------------------------------------------------------------
}
}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSerializerImpl_Raw.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLE_SERIALIZER_IMPL_RAW_H_INCLUDED
#define NVPARTICLES_PARTICLE_SERIALIZER_IMPL_RAW_H_INCLUDED

#include "NvParticlesParticleSerializer.h"
#include "NvParticlesParticleBuffer.h"
#include "NvParticlesParticleContainer.h"
#include "vector"
#include "fstream"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
class ParticleSerializerImpl_Raw : public ParticleSerializerImpl
{
	SharedPtr<std::ifstream> ifs;
	SharedPtr<std::ofstream> ofs;
	std::string filename;

	struct ContainerInfo
	{
		ParticleContainer* container;
		int numParticles;
		std::vector<ParticleBuffer*> usedBuffers;
	};

    std::vector< SharedPtr<ContainerInfo> > usedContainers;
	ParticleContainer* masterContainer;

public:
    ParticleSerializerImpl_Raw();

	static void* creator();

    virtual bool _ensureFile();

    virtual bool onStartFrame(class ParticleContainer* p, const Parameters& params);
    virtual bool onFrame(class ParticleContainer* p, const Parameters& params);
    virtual bool onEndFrame(class ParticleContainer* p, const Parameters& params);

    virtual std::string extension() { return "raw"; }
protected:
	bool _ensureFile(class ParticleContainer* p, const Parameters& attrs);
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLESERIALIZERIMPL_RAW_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSolverImpl.cpp

#include "NvParticlesParticleSolverImpl.h"

#include "gl_utils.h"
#include "cuda_utils.h"
#include "std_utils.h"
#include "cuda_std_utils.h"

#include <cuda_runtime_api.h>
#include <cuda_gl_interop.h>
#include <math_constants.h>

#include <cassert>
#include <cstring>

#include "NvParticlesConfig.h"
#include "NvParticlesProfiler.h"
#include "NvParticlesGrid.h"
#include "CuBuffer.h"
#include "NvParticlesParameters.h"
#include "NvParticlesParticleModifier.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
ParticleSolverImpl::ParticleSolverImpl()
{
}

//------------------------------------------------------------------------------------------
ParticleSolverImpl::~ParticleSolverImpl()
{
}

//------------------------------------------------------------------------------------------
float ParticleSolverImpl::particleSpacing()
{
    return 1.0f;
}

//------------------------------------------------------------------------------------------
bool ParticleSolverImpl::defineBuffer(std::string name, const ParticleBufferSpec::Type type, const int flags, std::string renderSemantic)
{
	_bufferSpecs.insert(make_pair(name, ParticleBufferSpec(name, type, flags, renderSemantic)));
    return true;
}

//------------------------------------------------------------------------------------------
ParticleBufferSpecs& ParticleSolverImpl::getBufferDefinitions()
{
	return _bufferSpecs;
}

//------------------------------------------------------------------------------------------
}
}







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSolverImpl.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLESOLVERIMPL_H_INCLUDED
#define NVPARTICLES_PARTICLESOLVERIMPL_H_INCLUDED

#include "gl_utils.h"
#include "math_utils.h"
#include "NvParticlesConfig.h"
#include "NvParticlesManager.h"
#include "NvParticlesParticleBuffer.h"

namespace Easy
{
namespace NvParticles
{
class ParticleModifier;

//------------------------------------------------------------------------------------------
class _NvParticlesExport SimulatorContext_GPU
{
public:
	ParticleModifier* owner;
	long stream;
	int maxParticles;
	int numParticles;
	Cu::Buffer* firstDeadIndexPtr;
    vec3f boundsLow;
    vec3f boundsHigh;
};

//------------------------------------------------------------------------------------------
class _NvParticlesExport ParticleSolverImpl : public HasParameterSpecs
{
public:

    ParticleSolverImpl();
    virtual ~ParticleSolverImpl();

	// methods to overload:

	/// Set the solver attributes.
	///
	virtual void updateParameters(Parameters& attributes) = 0;

	/// Initialize the solver.
	/// Called once on setup.
	///
    virtual void initialize() = 0;

	/// Evaluate the solver.
	/// Called every update.
	///
    virtual void evaluate(SimulatorContext_GPU& cxt) = 0;

    /// return the optimal separation between particles.
	///
	virtual float particleSpacing();

    /// Add a per-particle buffer.
    /// @param name Name of the buffer.
    /// @param type The element type (FLOAT, FLOAT4, etc.)
    /// @param access How the buffer will be accessed (STATIC, DYNAMIC, TEMPORARY).
    ///
    bool defineBuffer(std::string name, const ParticleBufferSpec::Type type, const int flags=0, std::string renderSemantic="");

	ParticleBufferSpecs& getBufferDefinitions();

private:

    ParticleBufferSpecs _bufferSpecs;

	ParticleSolverImpl(const ParticleSolverImpl&);
    ParticleSolverImpl& operator=( const ParticleSolverImpl& );

    friend class ParticleModifier;
};

typedef SharedPtr<ParticleSolverImpl> ParticleSolverImplPtr;

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLESOLVERIMPL_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesParticleSolverSpec.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PARTICLESOLVERSPEC_H_INCLUDED
#define NVPARTICLES_PARTICLESOLVERSPEC_H_INCLUDED

#include "NvParticlesTypes.h"
#include "NvParticlesParticleBuffer.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
/// A simple spec class which encapsulates buffer definitions and
/// parameter definitions.
/// TODO: I should probably combine buffers with parameters as array types,
/// then I wouldn't need this.
///
class ParticleSolverSpec
{
public:

	ParameterSpecs parameterDefinitions;
    ParticleBufferSpecs bufferSpecs;
};

typedef SharedPtr<ParticleSolverSpec> ParticleSolverSpecPtr;
typedef std::map<std::string, ParticleSolverSpecPtr> ParticleSolverSpecs;

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PARTICLESOLVERSPEC_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesPrimitives.cpp


nvparticles-public-016a08f98fd3/library/src/NvParticlesPrimitives.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "gl_utils.h"





#include "NvParticlesConfig.h"


#include "NvParticlesProfiler.h"


#include "NvParticlesPrimitives.h"


#include "cuda_utils.h"


#include "cuda_std_utils.h"


#include "math_utils_cuda.h"





namespace Easy


{


namespace NvParticles


{





int Primitives::debugLevel = 0;





//------------------------------------------------------------------------------------------


Primitive Primitives::Invalid;





//------------------------------------------------------------------------------------------


PrimitiveResidentData::PrimitiveResidentData()


{


    d_transformData = new Cu::Buffer(Cu::Buffer::CUDA, sizeof(mat44f)*NVPARTICLES_PRIMITIVE_MAX_COUNT);


    h_transformData = new Cu::Buffer();


    h_transformData->Allocate(Cu::Buffer::HOST, sizeof(mat44f)*NVPARTICLES_PRIMITIVE_MAX_COUNT, Cu::Buffer::HOST_PINNED);


}





//------------------------------------------------------------------------------------------


PrimitiveResidentData::~PrimitiveResidentData()


{


}





//------------------------------------------------------------------------------------------


void PrimitiveResidentData::updateTransforms(class Primitives* owner, float t, long stream)


{


    Cu::Buffer::CopyOptions co = Cu::Buffer::CopyOptions().SetStream(stream);


    Cu::BufferMapper<mat44f> h_transformDataPtr(Cu::Buffer::HOST);





    h_transformDataPtr.Map(*h_transformData, Cu::Buffer::MapOptions().SetStream(stream));





    for (int i=0;i<NVPARTICLES_PRIMITIVE_MAX_COUNT;++i)


    {


        if (owner->group.primitives[i].type == Primitive::PRIMITIVE_NONE)


            continue;





        // get the interpolated matrix.


        mat44f xform = mat44f::slerp(t, owner->group.primitives[i].prevXform, owner->group.primitives[i].xform);





        h_transformDataPtr[i] = xform;





        // store the pointer offset.


        owner->group.transforms[i].xform = ((mat44f*)d_transformData->Data()) + i;


    }





    h_transformDataPtr.Unmap();





    d_transformData->Copy(*h_transformData, 0, 0, sizeof(mat44f)*NVPARTICLES_PRIMITIVE_MAX_COUNT, co);


}





//------------------------------------------------------------------------------------------


Primitives::Primitives()


{


    clear();


    group.internalScale = 1.0;


    group.restitution = 1.0;


    group.friction = 0.0;


}





//------------------------------------------------------------------------------------------


Primitive& Primitives::get(const std::string& name)


{


    for (int i=0;i<nextPrimitiveIndex;++i)


    {


        if (names[i] == name)


            return group.primitives[i];


    }


    return Invalid;


}





bool Primitives::remove(const std::string& name)


{


    Primitive& data = get(name);


    if (data.type == Primitive::PRIMITIVE_NONE)


        return false;





    if (debugLevel)


        printInfo("Removing primitive: " + name);





    group.transforms[data.transformIndex].xform = NULL;


    names[data.transformIndex] = "";


    memset((void*)&data, 0, sizeof(Primitive));


/*


    // compact the list of primitives...


    for(int i=0;i<nextPrimitiveIndex;++i)


    {


        if(group.primitives[i].type != Primitive::PRIMITIVE_NONE)


            continue;


        --nextPrimitiveIndex;


        group.primitives[i] = group.primitives[nextPrimitiveIndex];


        group.primitives[i].transformIndex = i;





        group.primitives[nextPrimitiveIndex].type = Primitive::PRIMITIVE_NONE;


        group.primitives[nextPrimitiveIndex].xform = mat44f::identity();


        group.primitives[nextPrimitiveIndex].imageIndex = 0;





        group.transforms[i] = primitives.transforms[nextPrimitiveIndex];


        group.transforms[nextPrimitiveIndex].xform = 0;


    }*/


    return true;


}





//------------------------------------------------------------------------------------------


bool Primitives::add(const std::string& name, const Primitive& f)


{


    bool rc = true;





    if (nextPrimitiveIndex == NVPARTICLES_PRIMITIVE_MAX_COUNT)


    {


        // compact the list of primitives...


        for(int i=0;i<nextPrimitiveIndex;++i)


        {


            if (group.primitives[i].type != Primitive::PRIMITIVE_NONE)


                continue;


            --nextPrimitiveIndex;





            group.primitives[i] = group.primitives[nextPrimitiveIndex];


            group.primitives[i].transformIndex = i;





            group.primitives[nextPrimitiveIndex].type = Primitive::PRIMITIVE_NONE;


            group.primitives[nextPrimitiveIndex].xform = mat44f::identity();





            group.transforms[i] = group.transforms[nextPrimitiveIndex];


            group.transforms[nextPrimitiveIndex].xform = 0;


        }


    }





    mat44f prevXform = f.prevXform;





    int useIndex = nextPrimitiveIndex;


    for(int i=0;i<nextPrimitiveIndex;++i)


    {


        if (names[i] == name)


        {


            assert(group.primitives[i].type != Primitive::PRIMITIVE_NONE);


            rc = false;


            useIndex = i;





            // if we are replacing the primitive with another of the same name,


            // then use the previous xform as the previous position!


            prevXform = group.primitives[useIndex].xform;





            if (debugLevel)


                printInfo("Updating primitive: " + name);


        }


    }





    if (useIndex >= NVPARTICLES_PRIMITIVE_MAX_COUNT)


    {


        printError(Stringf("Unable to create primitive: %s (more than %d primitive)", name.c_str(), NVPARTICLES_PRIMITIVE_MAX_COUNT));


        return false;


    }





    // add the new primitive.


    group.primitives[useIndex] = f;


    // set the internal attributes.


    group.primitives[useIndex].prevXform = prevXform;


    group.primitives[useIndex].transformIndex = useIndex;





    // we will fill this in later when the solver's evaluate method calls "updateTransforms".


    group.transforms[useIndex].xform = 0;





    names[useIndex] = name;


    needUpload = true;





    if (useIndex == nextPrimitiveIndex)


    {


        if (debugLevel)


            printInfo("Created primitive: " + name);


        nextPrimitiveIndex++;


    }





    group.numPrimitives = nextPrimitiveIndex;





    return rc;


}





//------------------------------------------------------------------------------------------


void Primitives::clear()


{


    // this is redundant!


    memset(&group, 0, sizeof(PrimitiveGroup));





    // remove all the primitives...


    for (int i=0;i<NVPARTICLES_PRIMITIVE_MAX_COUNT;++i)


    {


        group.primitives[i].type = Primitive::PRIMITIVE_NONE;


        group.primitives[i].transformIndex = i;


        group.primitives[i].xform = mat44f::identity();


    }





    /// CAVEAT:


    // the resident data is still allocated.


    // This must be removed while inside the thread (i.e. in the "Update" methods)





    // initialize the manager...


    nextPrimitiveIndex = 0;


    needUpload = true;





}





//------------------------------------------------------------------------------------------


bool Primitives::add(const std::string& name, int type, mat44f prevXform, mat44f xform, vec3f extents, int flags)


{


    Primitive f;





    f.transformIndex = 0;


    f.type = type;


    f.extents = extents;


    f.xform = xform;


    f.prevXform = prevXform;


    f.flags = flags;





    return add(name,f);


}





//------------------------------------------------------------------------------------------


void Primitives::drawSphere(const Primitive& p)


{


    vec3f extents = make_vec3f(p.extents);


    mat44f mat = p.xform;





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glMultMatrixf((GLfloat*)&mat);


    vec3f center = make_vec3f(0);


    gl::drawWireSphere((float*)&center, 1);


    glPopMatrix();


}





//------------------------------------------------------------------------------------------


void Primitives::drawBox(const Primitive& p)


{


    vec3f extents = make_vec3f(p.extents);


    mat44f mat = p.xform;





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glMultMatrixf((GLfloat*)&mat);


    gl::drawWireCube(1);


    glPopMatrix();


}





//------------------------------------------------------------------------------------------


void Primitives::drawCapsule(const Primitive& p)


{


    vec3f extents = make_vec3f(p.extents);


    mat44f mat = p.xform;





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glMultMatrixf((GLfloat*)&mat);





    vec3f otherPos = make_vec3f(0, 0, extents.z);


    vec3f zero = make_vec3f(0);





    glTranslatef(0, 0, -extents.z/2);


    gl::drawWireCylinder((float*)&zero, (float*)&otherPos, 1, 1, 8, false);


    gl::drawWireSphere((float*)&zero, 1, 16, 0, PI, 2*PI, -PI/2, PI/2);


    gl::drawWireSphere((float*)&otherPos, 1, 16, 0, 0, PI, -PI/2, PI/2);





    glPopMatrix();


}





//------------------------------------------------------------------------------------------


void Primitives::drawPlane(const Primitive& p)


{


    vec3f extents = make_vec3f(p.extents);


    mat44f mat = p.xform;





    glMatrixMode(GL_MODELVIEW);


    glPushMatrix();


    glMultMatrixf((GLfloat*)&mat);





    float div;





    vec3f first = -extents/2;


    vec3f second = extents/2;





    glBegin(GL_LINES);





    div = (second.x) / 1;


    if (div == 0)


        div = 1;


    for (float x=first.x; x<=second.x; x+=div)


    {


        glVertex3f(x,first.y,0);


        glVertex3f(x,second.y,0);


    }





    div = (second.y) / 1;


    if (div == 0)


        div = 1;


    for (float y=first.y; y<=second.y; y+=div)


    {


        glVertex3f(first.x,y,0);


        glVertex3f(second.x,y,0);


    }





    glEnd();





    glPopMatrix();


}





//------------------------------------------------------------------------------------------


void Primitives::render()


{


    for (int i=0; i<NVPARTICLES_PRIMITIVE_MAX_COUNT; ++i)


    {


        if (group.primitives[i].type == Primitive::PRIMITIVE_SPHERE)


        {


            drawSphere(group.primitives[i]);


        }


        else if (group.primitives[i].type == Primitive::PRIMITIVE_BOX)


        {


            drawBox(group.primitives[i]);


        }


        else if (group.primitives[i].type == Primitive::PRIMITIVE_CAPSULE)


        {


            drawCapsule(group.primitives[i]);


        }


        else if (group.primitives[i].type == Primitive::PRIMITIVE_PLANE)


        {


            drawPlane(group.primitives[i]);


        }


    }


}





//------------------------------------------------------------------------------------------


}


}







nvparticles-public-016a08f98fd3/library/src/NvParticlesPrimitives.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PRIMITIVES_H_INCLUDED
#define NVPARTICLES_PRIMITIVES_H_INCLUDED

#include "NvParticlesExports.h"
#include "NvParticlesTypes.h"
#include "NvParticlesPrimitivesData.h"
#include <algorithm>

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
/// This holds the device-buffers that is specific to the context.
///
class _NvParticlesExport PrimitiveResidentData
{
public:

    // we have a single device-buffer for all the xforms.
    SharedPtr<Cu::Buffer> d_transformData;
    SharedPtr<Cu::Buffer> h_transformData;

    PrimitiveResidentData();
	~PrimitiveResidentData();
    
    /// update the transform-data to have an interpolated matrix.
    ///
    void updateTransforms(class Primitives* owner, float t, long stream=-1);
};

//------------------------------------------------------------------------------------------
class _NvParticlesExport Primitives
{
public:

    PrimitiveGroup group;
    int nextPrimitiveIndex;
    bool needUpload;
    std::string names[NVPARTICLES_PRIMITIVE_MAX_COUNT];
    static Primitive Invalid;
    static int debugLevel;

public:

    Primitives();

    /// Clear all items.
    ///
    void clear();

	/// Get an item by name.
	/// If it doesn't exist then the type of the returned item will be invalid.
    ///
    Primitive& get(const std::string& name);

	/// Add an item.
	///
	bool add(const std::string& name, const Primitive& f);
	bool add(const std::string& name, int type, mat44f prevXform, mat44f xform, vec3f extents, int flags=Primitive::PRIMITIVE_FLAGS_NONE);

	/// Remove an item by name.
	///
    bool remove(const std::string& name);

	/// Render the item using OpenGL.
	///
    void render();

	/// Some OpenGL helper methods.
	///
    static void drawSphere(const Primitive& p);
    static void drawPlane(const Primitive& p);
    static void drawCapsule(const Primitive& p);
    static void drawBox(const Primitive& p);
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PRIMITIVES_H_INCLUDED







nvparticles-public-016a08f98fd3/library/src/NvParticlesPrimitivesCudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "NvParticlesCollisionMathInline.h"

#define NVPARTICLES_USE_TRANSFORM_SLERP // use the slerp!

//------------------------------------------------------------------------------------------

#ifdef __CUDA_ARCH__
#define NVPARTICLES_PRIMITIVE_PARAM(x) d_primitivesParams.x
#else
#define NVPARTICLES_PRIMITIVE_PARAM(x) h_primitivesParams.x
#endif

__constant__ PrimitiveGroup d_primitivesParams;
static PrimitiveGroup h_primitivesParams;

//------------------------------------------------------------------------------------------
//! update constants.
//! NB. This failed on linux if we use extern "C". (Let's work out why sometime!)
//!
inline
void uploadPrimitives(const PrimitiveGroup& params, cudaStream_t stream=0)
{
    h_primitivesParams = params;

#ifdef __CUDACC__
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_primitivesParams, &h_primitivesParams, sizeof(PrimitiveGroup), 0, cudaMemcpyHostToDevice, stream ));
#endif

    // initialize the current xform to point to the local xform in the params.
    for(int i=0;i<NVPARTICLES_PRIMITIVE_MAX_COUNT;++i)
        h_primitivesParams.transforms[i].xform = &h_primitivesParams.primitives[i].xform;
}

//------------------------------------------------------------------------------------------

NVPARTICLES_CUDA_EXPORT inline
float3 vec3fToFloat3(const vec3f& P)
{
    return make_float3(P.x,P.y,P.z);
}

#define SIGN(x) ((x>0)?1:-1)

//------------------------------------------------------------------------------------------
/// Evaluate a collision with a primitive.
///
/// @param	P				world-space position of the point.
/// @param	V				internal-space velocity of the point.
/// @param	c				primitive to test against.
/// @param	outContact		[out] nearest point on the surface of the primitive.
/// @param	outNormal		[out] normal of the nearest point on the surface of the primitive.
///
/// @return					internal-space penetration value, (0 = no collision, +ve = within object, -ve = outside object)
///
inline static NVPARTICLES_CUDA_EXPORT
float collisionEvaluate(vec3f& outContact, vec3f& outNormal, float4 P, float3 V, const Primitive& c)
{

    //float s = (c.flags&Primitive::PRIMITIVE_FLAGS_INTERIOR)?-1:+1;
    vec3f P3 = make_vec3f(P.x,P.y,P.z);
    outContact = P3;

    if(c.type == Primitive::PRIMITIVE_NONE)
        return 0;

#if defined(NVPARTICLES_USE_TRANSFORM_SLERP)
    // get the current transformation matrix from the transform-pool...
    PrimitiveTransform transformData = NVPARTICLES_PRIMITIVE_PARAM(transforms[c.transformIndex]);
    mat44f xform = *transformData.xform;
#else
	mat44f xform = c.xform;
#endif

    mat44f xformInv = xform.inverseAffine();

    float penetration = 0;

    if(c.type == Primitive::PRIMITIVE_SPHERE)
    {
        if (c.flags&Primitive::PRIMITIVE_FLAGS_INTERIOR)
        {
            penetration = Collision::UnitSphereInt(P3, NVPARTICLES_PRIMITIVE_PARAM(particleRadius), xform, xformInv, outContact, outNormal);
        }
        else
        {
            penetration = Collision::UnitSphereExt(P3, NVPARTICLES_PRIMITIVE_PARAM(particleRadius), xform, xformInv, outContact, outNormal);
        }
    }
    else if(c.type == Primitive::PRIMITIVE_PLANE)
    {
        if(c.flags&Primitive::PRIMITIVE_FLAGS_INTERIOR)
        {
            // not supported!
        }
        else
        {
            penetration = Collision::PlaneExt(P3, make_vec3f(V), NVPARTICLES_PRIMITIVE_PARAM(particleRadius),
                                                  xform, xformInv,
                                                  c.extents,
                                                  outContact, outNormal);
        }
    }
    else if(c.type == Primitive::PRIMITIVE_CAPSULE)
    {
        if(c.flags&Primitive::PRIMITIVE_FLAGS_INTERIOR)
        {
            // not supported!
        }
        else
        {
            penetration = Collision::UnitCapsuleExt(P3, NVPARTICLES_PRIMITIVE_PARAM(particleRadius),
                                                  c.extents.z,
                                                  xform, xformInv,
                                                  outContact, outNormal);
        }
    }
    else if(c.type == Primitive::PRIMITIVE_BOX)
    {
        if(c.flags&Primitive::PRIMITIVE_FLAGS_INTERIOR)
        {
            penetration = Collision::UnitBoxInt(P3, NVPARTICLES_PRIMITIVE_PARAM(particleRadius),
                                                    xform, xformInv,
                                                    outContact, outNormal);
        }
        else
        {
            penetration = Collision::UnitBoxExt(P3, NVPARTICLES_PRIMITIVE_PARAM(particleRadius),
                                                    xform, xformInv,
                                                    outContact, outNormal);
        }
    }

    // ignore negative or tiny penetrations...
    if (penetration < NVPARTICLES_EPSILON)
    {
        penetration = 0;
        // for safety (just in case my routines didn't do it properly!)
        outContact = P3;
    }

    return penetration * NVPARTICLES_PRIMITIVE_PARAM(internalScale);
}

//------------------------------------------------------------------------------------------
/// Collision response - Project & Reflection impulse method.
/// From "Mickey Kelager's 2006 paper"
///
NVPARTICLES_CUDA_EXPORT inline static
float3 collisionResponse_ProjectReflect(float4& outP, float3& outV, float penetration, vec3f contact, vec3f normal)
{
    // project P outside of object.
    outP = make_float4(vec3fToFloat3(contact), outP.w);

    // reflect V (modulated by penetration depth).
    float3 N = vec3fToFloat3(normal);
    float3 Vn = dot(N, outV) * N;
    float Vlen = length(outV);
    if(Vlen != 0)
        outV += -( 1 + NVPARTICLES_PRIMITIVE_PARAM(restitution) * ((penetration) / (NVPARTICLES_PRIMITIVE_PARAM(deltaTime)*Vlen)) ) * Vn;

    return make_float3(0);
}

//------------------------------------------------------------------------------------------
/// Collision response - penalty-force method.
/// from ("Real-time particle-based fluid simulation with rigid body interaction" - Amada T.)
///
NVPARTICLES_CUDA_EXPORT inline static
float3 collisionResponse_PenaltyForce(float4& outP, float3& outV, float penetration, vec3f contact, vec3f normal)
{
    float3 N = vec3fToFloat3(normal);
    //float3 force = (stiffness*penetration*N) - restitution*Vn - friction*Vt

    // penalty:
    float3 force = (NVPARTICLES_PRIMITIVE_PARAM(stiffness) * penetration - NVPARTICLES_PRIMITIVE_PARAM(damping) * dot(outV, N)) * N;


/*
    float3 Vn = dot(outV, N) * N;
    float3 Vt = outV - Vn;
    // penalty.
    float3 force = (NVPARTICLES_PRIMITIVE_PARAM(stiffness) * penetration) * N;
    // restitution.
    /// surely this should be (1+restitution)*Vn to make a reflection? (or is this force handled by penalty???)
    force += - NVPARTICLES_PRIMITIVE_PARAM(restitution) * Vn;
    // friction.
    force += - NVPARTICLES_PRIMITIVE_PARAM(friction) * Vt;
*/
    return force;
}

//------------------------------------------------------------------------------------------
/// Default primitive iterator.
///
template<int METHOD>
struct DefaultCollisionIterator : SimpleIterator
{
    float4 P;
    float3 V;
    float4 outP;
    float3 outV;
    float3 outForce;
    int hits;

    inline NVPARTICLES_CUDA_EXPORT static
    void pre(DefaultCollisionIterator& it, const uint &i)
    {
        it.outForce = make_float3(0);
        it.outV = it.V;
        it.outP = it.P;
		it.hits = 0;
    }

    inline NVPARTICLES_CUDA_EXPORT static
    bool item(DefaultCollisionIterator& it, const uint &i)
    {
        const Primitive& c = NVPARTICLES_PRIMITIVE_PARAM(primitives[it.__iteratorIndex]);
        vec3f contact, normal;
        float penetration = collisionEvaluate(contact, normal, it.outP, it.outV, c);

        if (penetration > 0)
        {
            if (METHOD == 0)
            {
                it.outForce += collisionResponse_ProjectReflect(it.outP, it.outV, penetration, contact, normal);
                ++it.hits;
            }
            else if (METHOD == 1)
            {
                it.outForce += collisionResponse_PenaltyForce(it.outP, it.outV, penetration, contact, normal);
                ++it.hits;
            }
        }

        return true;
    }

    inline NVPARTICLES_CUDA_EXPORT static
    void post(DefaultCollisionIterator& it, const uint &i)
    {
    }
};

//------------------------------------------------------------------------------------------
/// Iterator to test for any collision.
///
struct CollisionTestIterator : SimpleIterator
{
    float4 P;
    int hits;

    inline NVPARTICLES_CUDA_EXPORT static
    void pre(CollisionTestIterator& it, const uint &i)
    {
        it.hits = 0;
    }

    inline NVPARTICLES_CUDA_EXPORT static
    bool item(CollisionTestIterator& it, const uint &i)
    {
        const Primitive& c = NVPARTICLES_PRIMITIVE_PARAM(primitives[it.__iteratorIndex]);
        vec3f contact, normal;
        float penetration = collisionEvaluate(contact, normal, it.P, make_float3(0), c);

        if(penetration > 0)
        {
            ++it.hits;
            return false;
        }

        return true;
    }
};

//------------------------------------------------------------------------------------------
template<class Iterator>
inline NVPARTICLES_CUDA_EXPORT void iteratePrimitives(Iterator& data, const uint& i)
{
    /// which is faster?
    // a) unroll the loop.
    // b) trim the iteration count.

    //simpleIterate<Iterator, NVPARTICLES_PRIMITIVE_MAX_COUNT>(data, i);
    simpleIterate<Iterator>(data, i, NVPARTICLES_PRIMITIVE_PARAM(numPrimitives));
}

//------------------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/library/src/NvParticlesPrimitivesData.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PRIMITIVES_DATA_H_INCLUDED
#define NVPARTICLES_PRIMITIVES_DATA_H_INCLUDED

#include "math_utils.h"

namespace Easy
{
namespace NvParticles
{
const int NVPARTICLES_PRIMITIVE_MAX_COUNT = 128;

//------------------------------------------------------------------------------------------
struct NVPARTICLES_ALIGN(16) PrimitiveTransform
{
    mat44f* xform;
};

//------------------------------------------------------------------------------------------
struct NVPARTICLES_ALIGN(16) Primitive
{
    enum PrimitiveType {PRIMITIVE_NONE=0, PRIMITIVE_SPHERE, PRIMITIVE_PLANE, PRIMITIVE_BOX, PRIMITIVE_CAPSULE, NUM_PRIMITIVE_TYPES=5};
    enum Flags {PRIMITIVE_FLAGS_NONE=0, PRIMITIVE_FLAGS_EXTERIOR=0, PRIMITIVE_FLAGS_INTERIOR=1};

    int type;
    vec3f extents;
    int flags;
    mat44f xform;
    mat44f prevXform;

    int transformIndex;
};

//------------------------------------------------------------------------------------------
struct NVPARTICLES_ALIGN(16) PrimitiveGroup
{
    float time;
    float deltaTime;
    float restitution;
    float particleRadius;
    float stiffness;
    float damping;
    float internalScale;
    float friction;

    int numPrimitives;

    Primitive primitives[NVPARTICLES_PRIMITIVE_MAX_COUNT];
    PrimitiveTransform transforms[NVPARTICLES_PRIMITIVE_MAX_COUNT];
};

//------------------------------------------------------------------------------------------
}
}

#endif // NVPARTICLES_PRIMITIVES_DATA_H_INCLUDED
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nvparticles-public-016a08f98fd3/library/src/NvParticlesProfiler.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "NvParticlesProfiler.h"





namespace Easy


{





template<> 


Easy::NvParticles::Profiler* Singleton<Easy::NvParticles::Profiler>::_singleton = 0;





namespace NvParticles


{





//-----------------------------------------------------------------------------------


Profiler& Profiler::getSingleton(void)


{


    return *_singleton;


}





//-----------------------------------------------------------------------------------


}


}










nvparticles-public-016a08f98fd3/library/src/NvParticlesProfiler.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_PROFILER_H_INCLUDED
#define NVPARTICLES_PROFILER_H_INCLUDED

#include "NvParticlesExports.h"
#include "Profiler.h"

namespace Easy
{
namespace NvParticles
{

//-----------------------------------------------------------------------------------
class _NvParticlesExport Profiler : public Easy::Profiler::Manager, public Singleton<Profiler>
{
public:
	static Profiler& getSingleton(void);

	class Sample
	{
	public:
		Sample(const char *name, const char *type=0)
		{
			getSingleton().Push(name, type);
		}

		~Sample()
		{
			getSingleton().Pop();
		}
	};

};

#if 1

#define	NVPARTICLES_PROFILE(s) Easy::NvParticles::Profiler::Sample __profile(s)

#ifdef DEBUG
#define	NVPARTICLES_DEBUG_PROFILE(s) Easy::NvParticles::Profiler::Sample __profile(s)
#else
#define	NVPARTICLES_DEBUG_PROFILE(s)
#endif

#else

#define	NVPARTICLES_PROFILE(s)
#define	NVPARTICLES_DEBUG_PROFILE(s)

#endif

//-----------------------------------------------------------------------------------
}
}

#endif







nvparticles-public-016a08f98fd3/library/src/NvParticlesReduceCuda.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "cuda_utils.h"
#include "NvParticlesConfig.h"
#include "CuBuffer.h"

namespace Easy
{
namespace NvParticles
{

//------------------------------------------------------------------------------------------
template<class T, class ReductionFunc>
__global__ 
void computeReductionKernel(int n, T* g_idata, T* g_odata)
{
    extern __shared__ T sdata[];

    // each thread loads one element from global to shared mem
    unsigned int tid = threadIdx.x;
    unsigned int i = blockIdx.x*blockDim.x + threadIdx.x;
    sdata[tid] = g_idata[i];
    __syncthreads();

    if(i >= n)
        return;

    // do reduction in shared mem...
    for (unsigned int s=1; s < blockDim.x; s *= 2)
    {
        if (tid % (2*s) == 0)
        {
            // we must do this check or we may collect data from outside the range!
            if(blockIdx.x*blockDim.x+(tid+s) < n)
            {
                sdata[tid] = ReductionFunc()(sdata[tid], sdata[tid + s]);
            }
        }
        __syncthreads();
    }

    // write result for this block...
    if (tid == 0)
        g_odata[blockIdx.x] = sdata[0];

    return;
}

//------------------------------------------------------------------------------------------
template<class T, class ReductionFunc>
void computeReduction_CUDA(uint n, T* d_idata, T* d_odata, T* resultPtr, cudaStream_t stream=0)
{
    if (n == 0)
        return;

    if (n < 128)
    {
        /// TODO:
        // handle less than 128 particles...

        float data[4];
        data[0] = 0;
        data[1] = 0;
        data[2] = 0;
        data[3] = 0;
        NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpy(  d_odata, data, sizeof(float)*4, cudaMemcpyHostToDevice));
        
        return;
    }

    //const uint maxThreads = 64;
    uint numThreads=0, numBlocks=0, smemSize=0;

    numThreads = 128;
    numBlocks = iDivUp(n, numThreads); // use blocks of size pow2
    smemSize = numThreads * sizeof(T);

    // do one iteration over numBlocks...
    computeReductionKernel<T, ReductionFunc> <<< numBlocks, numThreads, smemSize, stream >>>(n, d_idata, d_odata);
    NVPARTICLES_CUDA_CHECK_ERROR("computeReductionKernel");
    n = numBlocks;

    while (n > 1)
    {
        numBlocks = iDivUp(n, numThreads); // use blocks of size pow2

        computeReductionKernel<T, ReductionFunc> <<< numBlocks, numThreads, smemSize, stream >>>(n, d_odata, d_odata);
        NVPARTICLES_CUDA_CHECK_ERROR("computeReductionKernel");
        n = numBlocks;
    }

    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyAsync( resultPtr, d_odata, sizeof(T), cudaMemcpyDeviceToDevice, stream));
}

//------------------------------------------------------------------------------------------
}
}







nvparticles-public-016a08f98fd3/library/src/NvParticlesTypes.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_TYPES_H_INCLUDED
#define NVPARTICLES_TYPES_H_INCLUDED

#include "NvParticlesExports.h"
#include <map>
#include <string>
#include <ostream>
#include <vector>
#include <cassert>
#include <iostream>
#include "std_utils.h"

#include "CuBuffer.h"
#include "math_utils.h"
#include "NvParticlesParameters.h"

namespace Easy
{
namespace NvParticles
{

//----------------------------------------------------------------------------------------------
inline void printError(const std::string& msg)
{
    std::cerr << msg << std::endl;
}

//----------------------------------------------------------------------------------------------
inline void printInfo(const std::string& msg)
{
    std::cout << msg << std::endl;
}

//----------------------------------------------------------------------------------------------
}
}

#endif







nvparticles-public-016a08f98fd3/LICENSE.TXT

NVIDIA Corporation 
NVPARTICLES END USER LICENSE AGREEMENT (�Agreement�)

BY DOWNLOADING THE SOFTWARE AND OTHER AVAILABLE MATERIALS, YOU  ("DEVELOPER" or �LICENSEE�) AGREE TO BE BOUND BY THE FOLLOWING TERMS AND CONDITIONS OF THIS AGREEMENT.  IF DEVELOPER DOES NOT AGREE TO THE TERMS AND CONDITION OF THIS AGREEMENT, THEN DO NOT DOWNLOAD THE SOFTWARE AND MATERIALS.

The materials available for download to Developers may include software in both sample source ("Source Code") and object code ("Object Code") versions, documentation ("Documentation"), certain art work ("Art Assets") and other materials (collectively, these materials referred to herein as "Materials").  Except as expressly indicated herein, all terms and conditions of this Agreement apply to all of the Materials.

Except as expressly set forth herein, NVIDIA owns all of the Materials and makes them available to Developer only under the terms and conditions set forth in this Agreement.

License:  Subject to the terms of this Agreement, NVIDIA hereby grants to Developer a royalty-free, non-exclusive license to possess and to use the Materials.  Developer may install and use multiple copies of the Materials on a shared computer or concurrently on different computers, and make multiple back-up copies of the Materials, solely for Licensee�s use within Licensee�s Enterprise. �Enterprise� shall mean individual use by Licensee or any legal entity (such as a corporation or university) and the subsidiaries it owns by more than 50 percent.  The following terms apply to the specified type of Material:

Source Code:  Developer shall have the right to modify and create derivative works with the Source Code.  Developer shall own any derivative works ("Derivatives") it creates to the Source Code, provided that Developer uses the Materials in accordance with the terms and conditions of this Agreement.  Developer may distribute the Derivatives, provided that all NVIDIA copyright notices and trademarks are propagated and used properly and the Derivatives include the following statement: "This software contains source code provided by NVIDIA Corporation."  

Object Code:  Developer agrees not to disassemble, decompile or reverse engineer the Object Code versions of any of the Materials.  Developer acknowledges that certain of the Materials provided in Object Code version may contain third party components that may be subject to restrictions, and expressly agrees not to attempt to modify or distribute such Materials without first receiving consent from NVIDIA.

Art Assets:  Developer shall have the right to modify and create Derivatives of the Art Assets, but may not distribute any of the Art Assets or Derivatives created therefrom without NVIDIA�s prior written consent.

No Other License: No rights or licenses with respect to any proprietary information or patent, copyright, trade secret or other intellectual property right owned or controlled by NVIDIA are granted by NVIDIA to Developer under this Agreement, expressly or by implication, except as expressly provided in this Agreement.  Licensee represents and warrants that any and all third party licensing and/or royalty payment obligations in connection with Licensee�s use of the H.264 video codecs are solely the responsibility of Licensee.

Intellectual Property Ownership: All rights, title, interest and copyrights in and to the Materials (including but not limited to all images, photographs, animations, video, audio, music, text, and other information incorporated into the Materials), are owned by NVIDIA, or its suppliers. The Materials are protected by copyright laws and international treaty provisions. Accordingly, Developer is required to treat the Materials like any other copyrighted material, except as otherwise allowed pursuant to this Agreement. 

Term of Agreement:  This Agreement is effective until (i) automatically terminated if Developer fails to comply with any of the terms and conditions of this Agreement; or (ii) terminated by NVIDIA.  NVIDIA may terminate this Agreement (and with it, all of Developer�s right to the Materials) immediately upon written notice (which may include email) to Developer, with or without cause.  For the sake of clarity, Licensee may continue to use the Derivatives created pursuant to this Agreement, after the termination or expiration of this Agreement

Defensive Suspension: If Developer commences or participates in any legal proceeding against NVIDIA, then NVIDIA may, in its sole discretion, suspend or terminate all license grants and any other rights provided under this Agreement during the pendency of such legal proceedings. 


No Support:  NVIDIA has no obligation to support or to continue providing or updating any of the Materials.

No Warranty:  THE SOFTWARE AND ANY OTHER MATERIALS PROVIDED BY NVIDIA TO DEVELOPER HEREUNDER ARE PROVIDED "AS IS."  NVIDIA DISCLAIMS ALL WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.

Limitation of Liability: NVIDIA SHALL NOT BE LIABLE TO DEVELOPER, DEVELOPER�S CUSTOMERS, OR ANY OTHER PERSON OR ENTITY CLAIMING THROUGH OR UNDER DEVELOPER FOR ANY LOSS OF PROFITS, INCOME, SAVINGS, OR ANY OTHER CONSEQUENTIAL, INCIDENTAL, SPECIAL, PUNITIVE, DIRECT OR INDIRECT DAMAGES (WHETHER IN AN ACTION IN CONTRACT, TORT OR BASED ON A WARRANTY), EVEN IF NVIDIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.  THESE LIMITATIONS SHALL APPLY NOTWITHSTANDING ANY FAILURE OF THE ESSENTIAL PURPOSE OF ANY LIMITED REMEDY.  IN NO EVENT SHALL NVIDIA�S AGGREGATE LIABILITY TO DEVELOPER OR ANY OTHER PERSON OR ENTITY CLAIMING THROUGH OR UNDER DEVELOPER EXCEED THE AMOUNT OF MONEY ACTUALLY PAID BY DEVELOPER TO NVIDIA FOR THE SOFTWARE OR ANY OTHER MATERIALS.

Applicable Law: This Agreement shall be deemed to have been made in, and shall be construed pursuant to, the laws of the State of Delaware. The United Nations Convention on Contracts for the International Sale of Goods is specifically disclaimed.

Feedback. Notwithstanding any Non-Disclosure Agreement executed by and between the parties, the parties agree that in the event Licensee or NVIDIA provides Feedback (as defined below) to  the other party on how to design, implement, or improve the SOFTWARE or Licensee�s product(s) for use with the SOFTWARE, the following terms and conditions apply the Feedback:

a. Exchange of Feedback. Both parties agree that neither party has an obligation to give the other party any suggestions, comments or other feedback, whether verbally or in written or source code form, relating to (i) the SOFTWARE; (ii) Licensee�s products; (iii) Licensee�s use of the SOFTWARE; or (iv) optimization/interoperability of  Licensee�s product with the SOFTWARE (collectively defined as �Feedback�).  In the event either party provides Feedback to the other party, the party receiving the Feedback may use any Feedback that the other party voluntarily provides to improve the (i) SOFTWARE or other related NVIDIA technologies, respectively for the benefit of NVIDIA; or (ii) Licensee�s product or other related Licensee technologies, respectively for the benefit of Licensee.  Accordingly, if either party provides Feedback to the other party, both parties agree that the other party and its respective licensees may freely use, reproduce, license, distribute, and otherwise commercialize the Feedback in the (i) SOFTWARE or other related technologies; or (ii) Licensee�s products or other related technologies, respectively, without the payment of any royalties or fees.

b. Residual Rights.   Licensee agrees that NVIDIA shall be free to use any general knowledge, skills and experience, (including, but not limited to, ideas, concepts, know-how, or techniques) (�Residuals�), contained in the (i) Feedback provided by Licensee to NVIDIA; (ii) Licensee�s products shared or disclosed to NVIDIA in connection with the Feedback; or (c) Licensee�s confidential information voluntarily provided to NVIDIA in connection with the Feedback, which are retained in the memories of NVIDIA�s employees, agents, or contractors who have had access to such Residuals.  Subject to the terms and conditions of this Agreement, NVIDIA�s employees, agents, or contractors shall not be prevented from using Residuals as part of such employee�s, agent�s or contractor�s general knowledge, skills, experience, talent, and/or expertise.  NVIDIA shall not have any obligation to limit or restrict the assignment of such employees, agents or contractors or to pay royalties for any work resulting from the use of Residuals.  

c. Disclaimer of Warranty. FEEDBACK FROM EITHER PARTY IS PROVIDED FOR THE OTHER PARTY�S USE �AS IS� AND BOTH PARTIES DISCLAIM ALL WARRANTIES, EXPRESS, IMPLIED AND STATUTORY INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR INFRINGEMENT.  BOTH PARTIES DO NOT REPRESENT OR WARRANT THAT THE FEEDBACK WILL MEET THE OTHER PARTY�S REQUIREMENTS OR THAT THE OPERATION OR IMPLEMENTATION OF THE FEEDBACK WILL BE UNINTERRUPTED OR ERROR-FREE.

d. No Liability for Consequential Damages. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL EITHER PARTY OR ITS SUPPLIERS BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR ANY OTHER PECUNIARY LOSS) ARISING OUT OF THE USE OF OR INABILITY TO USE THE FEEDBACK, EVEN IF THE OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Freedom of Action.  Developer agrees that this Agreement is nonexclusive and NVIDIA may currently or in the future be developing software, other technology or confidential information internally, or receiving confidential information from other parties that maybe similar to the Feedback and Developer�s confidential information (as provided in subsection 2 above), which may be provided to NVIDIA in connection with Feedback by Developer.  Accordingly, Developer agrees that nothing in this Agreement will be construed as a representation or inference that NVIDIA will not develop, design, manufacture, acquire, market products, or have products developed, designed, manufactured, acquired, or marketed for NVIDIA, that compete with the Developer�s products or confidential information.

RESTRICTED RIGHTS NOTICE: Materials has been developed entirely at private expense and is commercial computer software provided with RESTRICTED RIGHTS. Use, duplication or disclosure by the U.S. Government or a U.S. Government subcontractor is subject to the restrictions set forth in the license agreement under which Materials was obtained pursuant to DFARS 227.7202-3(a) or as set forth in subparagraphs (c)(1) and (2) of the Commercial Computer Software - Restricted Rights clause at FAR 52.227-19, as applicable. Contractor/manufacturer is NVIDIA, 2701 San Tomas Expressway, Santa Clara, CA 95050.

Miscellaneous: If any provision of this Agreement is inconsistent with, or cannot be fully enforced under, the law, such provision will be construed as limited to the extent necessary to be consistent with and fully enforceable under the law. This Agreement is the final, complete and exclusive agreement between the parties relating to the subject matter hereof, and supersedes all prior or contemporaneous understandings and agreements relating to such subject matter, whether oral or written. This Agreement may only be modified in writing signed by an authorized officer of NVIDIA. Developer agrees that it will not ship, transfer or export the Materials into any country, or use the Materials in any manner, prohibited by the United States Bureau of Industry and Security or any export laws, restrictions or regulations. 
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nvparticles-public-016a08f98fd3/Makefile

CXX        := g++-4.1
CC         := gcc-4.1
LINK       := $(CXX) -fPIC

all:  
	@$(MAKE) -C ./base/projects
	@$(MAKE) -C ./library/projects
	@$(MAKE) -C ./solvers/projects
	@$(MAKE) -C ./testing/projects
	@$(MAKE) -C ./extras/NvParticlesForMaya/projects

clean: 
	@$(MAKE) -C ./base/projects clean
	@$(MAKE) -C ./library/projects clean
	@$(MAKE) -C ./solvers/projects clean
	@$(MAKE) -C ./testing/projects clean
	@$(MAKE) -C ./extras/NvParticlesForMaya/projects clean

clobber:
	@$(MAKE) -C ./base/projects clobber
	@$(MAKE) -C ./library/projects clobber
	@$(MAKE) -C ./solvers/projects clobber
	@$(MAKE) -C ./testing/projects clobber
	@$(MAKE) -C ./extras/NvParticlesForMaya/projects clobber







nvparticles-public-016a08f98fd3/nvparticles-all.sln


Microsoft Visual Studio Solution File, Format Version 11.00
# Visual Studio 2010
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "NvParticles", "library\projects\library_msvc2010.vcxproj", "{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}"
	ProjectSection(ProjectDependencies) = postProject
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4} = {945CF68E-01D9-40EC-83DA-1DA490E4CBE4}
	EndProjectSection
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "NvParticlesTest", "testing\projects\test_msvc2010.vcxproj", "{62F57836-3DA0-448B-9001-2005B910BC31}"
	ProjectSection(ProjectDependencies) = postProject
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4} = {945CF68E-01D9-40EC-83DA-1DA490E4CBE4}
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6} = {30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5} = {F967F0F8-360C-45C5-AF96-3C1F5E241DE5}
	EndProjectSection
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "NvParticlesForMaya", "extras\NvParticlesForMaya\projects\NvParticlesForMaya_msvc2010.vcxproj", "{B2937996-95D9-4EC2-B3D2-3AC408040627}"
	ProjectSection(ProjectDependencies) = postProject
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4} = {945CF68E-01D9-40EC-83DA-1DA490E4CBE4}
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6} = {30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5} = {F967F0F8-360C-45C5-AF96-3C1F5E241DE5}
	EndProjectSection
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "NvParticlesBase", "base\projects\base_msvc2010.vcxproj", "{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}"
EndProject
Project("{8BC9CEB8-8B4A-11D0-8D11-00A0C91BC942}") = "NvParticlesSolverWcsph", "solvers\projects\wcsph_msvc2010.vcxproj", "{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}"
	ProjectSection(ProjectDependencies) = postProject
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4} = {945CF68E-01D9-40EC-83DA-1DA490E4CBE4}
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5} = {F967F0F8-360C-45C5-AF96-3C1F5E241DE5}
	EndProjectSection
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		win64|Win32 = win64|Win32
		win64|x64 = win64|x64
		win64d|Win32 = win64d|Win32
		win64d|x64 = win64d|x64
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64|Win32.ActiveCfg = win64|Win32
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64|Win32.Build.0 = win64|Win32
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64|x64.ActiveCfg = win64|x64
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64|x64.Build.0 = win64|x64
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64d|Win32.ActiveCfg = win64d|Win32
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64d|Win32.Build.0 = win64d|Win32
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64d|x64.ActiveCfg = win64d|x64
		{F967F0F8-360C-45C5-AF96-3C1F5E241DE5}.win64d|x64.Build.0 = win64d|x64
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64|Win32.ActiveCfg = win64|Win32
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64|Win32.Build.0 = win64|Win32
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64|x64.ActiveCfg = win64|x64
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64|x64.Build.0 = win64|x64
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64d|Win32.ActiveCfg = win64d|Win32
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64d|Win32.Build.0 = win64d|Win32
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64d|x64.ActiveCfg = win64d|x64
		{62F57836-3DA0-448B-9001-2005B910BC31}.win64d|x64.Build.0 = win64d|x64
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64|Win32.ActiveCfg = win64|Win32
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64|Win32.Build.0 = win64|Win32
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64|x64.ActiveCfg = win64|x64
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64|x64.Build.0 = win64|x64
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64d|Win32.ActiveCfg = win64d|Win32
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64d|Win32.Build.0 = win64d|Win32
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64d|x64.ActiveCfg = win64d|x64
		{B2937996-95D9-4EC2-B3D2-3AC408040627}.win64d|x64.Build.0 = win64d|x64
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64|Win32.ActiveCfg = win64|Win32
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64|Win32.Build.0 = win64|Win32
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64|x64.ActiveCfg = win64|x64
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64|x64.Build.0 = win64|x64
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64d|Win32.ActiveCfg = win64d|Win32
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64d|Win32.Build.0 = win64d|Win32
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64d|x64.ActiveCfg = win64d|x64
		{945CF68E-01D9-40EC-83DA-1DA490E4CBE4}.win64d|x64.Build.0 = win64d|x64
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64|Win32.ActiveCfg = win64|Win32
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64|Win32.Build.0 = win64|Win32
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64|x64.ActiveCfg = win64|x64
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64|x64.Build.0 = win64|x64
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64d|Win32.ActiveCfg = win64d|Win32
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64d|Win32.Build.0 = win64d|Win32
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64d|x64.ActiveCfg = win64d|x64
		{30C9C8C8-A6E5-4F03-A01F-EB9FE59E12E6}.win64d|x64.Build.0 = win64d|x64
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
EndGlobal
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nvparticles-public-016a08f98fd3/props/nvParticles_common.props

 
   
     
       USE_CUDA_TIMER=0;EASY_USE_GLUT;EASY_USE_PROFILER;%(PreprocessorDefinitions)
    
  







nvparticles-public-016a08f98fd3/props/nvParticles_cuda.props

 
   
     
  
   
     
       32
       true
       compute_20,sm_20
       true
    
   







nvparticles-public-016a08f98fd3/props/nvParticles_library-debug.props

 

   
     true
  
  
   
     
       Disabled
       MultiThreadedDebugDLL
	   _DEBUG;%(PreprocessorDefinitions)
    
	
	
     
	
	
	
     
       true
    
	
	
	 
       MDd
       true
	   O2
	   true	  
	   false	  
    
	
  
  







nvparticles-public-016a08f98fd3/props/nvParticles_library-release.props

 

   
     false
  
  
   
     
       MaxSpeed
       MultiThreadedDLL
       _NDEBUG;%(PreprocessorDefinitions)
    
	
	
     
    
	
	
     
       false
	   false
    
	
	
	 
       MD
       false
	   O2
	   true	  
	   false	  	  
    
	
  
  







nvparticles-public-016a08f98fd3/props/nvParticles_library.props

 
   
   
     StaticLibrary
     NotSet
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectName)-$(Configuration)
  
   
     
       NVPARTICLES_STATIC_LIB;NVPARTICLES_NONCLIENT_BUILD;%(PreprocessorDefinitions)
    
     
       NVPARTICLES_STATIC_LIB;NVPARTICLES_NONCLIENT_BUILD;%(Defines)
    
  
   
     true
  
   
     
       ..\src\;..\third\include;..\..\base\third\include;%(AdditionalIncludeDirectories)
       Default
       Level1
       ProgramDatabase
       true
       true
       NOMINMAX;EASY_USE_GLUT;EASY_USE_PROFILER;_CRT_SECURE_NO_WARNINGS;WIN32;%(PreprocessorDefinitions)
       ..\..\base\src;..\..\base\third\include;..\..\base\third\src\cudpp-1.1.1\cudpp;%(AdditionalIncludeDirectories)
    
     
       true
       ..\third\lib\$(Configuration);%(AdditionalLibraryDirectories)
    
     
       Windows
       ../../base/__build/NvParticlesBase/$(Configuration);../../base/third/lib/$(Configuration);%(AdditionalLibraryDirectories);$(CudaToolkitLibDir)
       NvParticlesBase-$(Configuration).lib;%(AdditionalDependencies)
    
     
       EASY_USE_GLUT;EASY_USE_PROFILER;%(Defines)
       ..\..\base\src;..\third\include;..\src\;..\..\base\third\include;%(Include)
	   true
    
  
   







nvparticles-public-016a08f98fd3/props/nvParticles_solver.props

 
   
   
     StaticLibrary
     NotSet
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectName)-$(Configuration)
  
   
     true
  
   
     
       ..\..\base\src;..\..\library\src;..\..\base\third\include;%(AdditionalIncludeDirectories)
       Default
       Level1
       ProgramDatabase
       true
       true
       NVPARTICLES_STATIC_LIB;NOMINMAX;EASY_USE_PROFILER;_CRT_SECURE_NO_WARNINGS;WIN32;%(PreprocessorDefinitions)
    
     
       true
       ../../base/__build/NvParticlesBase/$(Configuration);..\..\base\third\lib\$(Configuration);%(AdditionalLibraryDirectories);$(CudaToolkitLibDir)
       NvParticlesBase-$(Configuration).lib;%(AdditionalDependencies)
    
     
       Windows
    
     
       NVPARTICLES_STATIC_LIB;EASY_USE_GLUT;EASY_USE_PROFILER;%(Defines)
       ..\..\base\src;..\..\library\src;..\..\base\third\include;%(Include)
	   true
    
  
   







nvparticles-public-016a08f98fd3/scripts/run_maya_linux64.sh

#!/bin/bash

BUILD=$1

if [ -z "$BUILD" ]; then
    echo "You must specify which build to run. (e.g. \"run_test_linux64 linux64_gcc4.1\")"
    exit
fi

# setup CUDA:

if [ -z $CUDA_LIB_PATH ]; then
    export CUDA_LIB_PATH=/usr/local/cuda/lib64
fi

export LD_LIBRARY_PATH=$CUDA_LIB_PATH:$LD_LIBRARY_PATH

# setup NvParticles:

if [ -z $NVPARTICLES_INSTALL_PATH ]; then

    echo "Searching for NVPARTICLES_INSTALL_PATH..."

    #
    #  Create the full pathname of the invoked binary.
    #
    if [[ $0 == /* ]]; then
	    me=$0
    else
	    me=`pwd`/$0
    fi

    bindir=`dirname "$me"`
    export NVPARTICLES_INSTALL_PATH=`dirname "$bindir"`

    if [ ! -d $NVPARTICLES_INSTALL_PATH ]; then
        echo "Error: Bad NVPARTICLES_INSTALL_PATH = $NVPARTICLES_INSTALL_PATH"
        exit
    fi
fi

echo "NVPARTICLES_INSTALL_PATH = $NVPARTICLES_INSTALL_PATH"

export LD_LIBRARY_PATH=$NVPARTICLES_INSTALL_PATH/lib/$BUILD:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_INSTALL_PATH/lib/$BUILD/third:$LD_LIBRARY_PATH

# setup NvParticlesForMaya:

#export MAYA_MODULE_PATH=$NVPARTICLES_INSTALL_PATH/NvParticlesForMaya//module
export MAYA_PLUG_IN_PATH=$NVPARTICLES_INSTALL_PATH/NvParticlesForMaya/maya2012/plug-ins:$MAYA_PLUG_IN_PATH
export MAYA_SCRIPT_PATH=$NVPARTICLES_INSTALL_PATH/NvParticlesForMaya/module/scripts:$MAYA_SCRIPT_PATH
export XBMLANGPATH=$NVPARTICLES_INSTALL_PATH/NvParticlesForMaya/module/icons:$XBMLANGPATH

# setup Maya:

export __GL_FSAA_MODE=5
export MAYA_NO_VERTEX_ARRAY_SELECT=1
export MAYA_NO_PARALLEL_MEMCPY=1

if [ -z $MAYA_LOCATION ]; then
    export MAYA_LOCATION=/usr/autodesk/maya2012-x64
fi

#ldd $NVPARTICLES_INSTALL_PATH/NvParticlesForMaya/maya2012/plug-ins/NvParticlesForMaya-$BUILD.so
shift
$MAYA_LOCATION/bin/maya -proj $NVPARTICLES_INSTALL_PATH/NvParticlesForMaya/examples $@








nvparticles-public-016a08f98fd3/scripts/run_maya_win64.bat

@echo off
setlocal

set BUILD=win64
set app_exec=run_test_%BUILD%.bat
set cmd_base=%~dp0


:setup_args
set app_args=%1 %2 %3 %4 %5 %6 %7 %8 %9

rem #### do we have NVPARTICLES_INSTALL_PATH setup? #### 
if defined NVPARTICLES_INSTALL_PATH goto :setup

rem #### search for the location ####
echo "Searching for NVPARTICLES_INSTALL_PATH..."


rem // find the app_exec that is in the current running path or the path
set app_exec_path=""
set P2=%cmd_base%;%PATH%
for %%i in (%app_exec%) do if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i
rem for %%e in (%PATHEXT%) do @for %%i in (%app_exec%%%e) do @if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i

if %app_exec_path%=="" goto :error_no_app_exec_path

rem #### determine the path from the executable location #### 
rem echo app_exec_path = %app_exec_path%

set NVPARTICLES_INSTALL_PATH=%cmd_base%..

if not defined NVPARTICLES_INSTALL_PATH goto :error_no_loc


:setup

echo NVPARTICLES_INSTALL_PATH = %NVPARTICLES_INSTALL_PATH%

rem #### prepare to run from specified location ####
rem #### if not exist %NVPARTICLES_INSTALL_PATH%\bin\win32\%app_exec% goto :error_no_app_exec_path


:runprog

rem #### run from specified location ####
set PATH=%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%;%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%\third;%PATH%

set MAYA_PLUG_IN_PATH=%NVPARTICLES_INSTALL_PATH%\NvParticlesForMaya\maya2012\plug-ins;%MAYA_PLUG_IN_PATH%
set MAYA_SCRIPT_PATH=%NVPARTICLES_INSTALL_PATH%\NvParticlesForMaya\module\scripts;%MAYA_SCRIPT_PATH%
set XBMLANGPATH=%NVPARTICLES_INSTALL_PATH%\NvParticlesForMaya\module\icons;%XBMLANGPATH%

rem #### we assume "maya" is in the PATH
"%MAYA_LOCATION%\bin\maya" %app_args%
goto :end

:error_no_app_exec_path
echo Error: I can't find executable
goto :end

:error_no_loc
echo Error: I can't determine NVPARTICLES_INSTALL_PATH
goto :end

:end

endlocal







nvparticles-public-016a08f98fd3/scripts/run_maya_win64d.bat

@echo off
setlocal

set BUILD=win64d
set app_exec=run_test_%BUILD%.bat
set cmd_base=%~dp0


:setup_args
set app_args=%1 %2 %3 %4 %5 %6 %7 %8 %9

rem #### do we have NVPARTICLES_INSTALL_PATH setup? #### 
if defined NVPARTICLES_INSTALL_PATH goto :setup

rem #### search for the location ####
echo "Searching for NVPARTICLES_INSTALL_PATH..."


rem // find the app_exec that is in the current running path or the path
set app_exec_path=""
set P2=%cmd_base%;%PATH%
for %%i in (%app_exec%) do if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i
rem for %%e in (%PATHEXT%) do @for %%i in (%app_exec%%%e) do @if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i

if %app_exec_path%=="" goto :error_no_app_exec_path

rem #### determine the path from the executable location #### 
rem echo app_exec_path = %app_exec_path%

set NVPARTICLES_INSTALL_PATH=%cmd_base%..

if not defined NVPARTICLES_INSTALL_PATH goto :error_no_loc


:setup

echo NVPARTICLES_INSTALL_PATH = %NVPARTICLES_INSTALL_PATH%

rem #### prepare to run from specified location ####
rem #### if not exist %NVPARTICLES_INSTALL_PATH%\bin\win32\%app_exec% goto :error_no_app_exec_path


:runprog

rem #### run from specified location ####
set PATH=%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%;%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%\third;%PATH%

set MAYA_PLUG_IN_PATH=%NVPARTICLES_INSTALL_PATH%\NvParticlesForMaya\maya2012\plug-ins;%MAYA_PLUG_IN_PATH%
set MAYA_SCRIPT_PATH=%NVPARTICLES_INSTALL_PATH%\NvParticlesForMaya\module\scripts;%MAYA_SCRIPT_PATH%
set XBMLANGPATH=%NVPARTICLES_INSTALL_PATH%\NvParticlesForMaya\module\icons;%XBMLANGPATH%

rem #### we assume "maya" is in the PATH
"%MAYA_LOCATION%\bin\maya" %app_args%
goto :end

:error_no_app_exec_path
echo Error: I can't find executable
goto :end

:error_no_loc
echo Error: I can't determine NVPARTICLES_INSTALL_PATH
goto :end

:end

endlocal







nvparticles-public-016a08f98fd3/scripts/run_test_linux64.sh

#!/bin/bash

BUILD=$1

if [ -z "$BUILD" ]; then
    echo "You must specify which build to run. (e.g. \"run_test_linux64 linux64_gcc4.1\")"
    exit
fi

# setup CUDA:

if [ -z $CUDA_LIB_PATH ]; then
    export CUDA_LIB_PATH=/usr/local/cuda/lib64
fi

export LD_LIBRARY_PATH=$CUDA_LIB_PATH:$LD_LIBRARY_PATH

# setup NvParticles:

if [ -z $NVPARTICLES_INSTALL_PATH ]; then

    echo "Searching for NVPARTICLES_INSTALL_PATH..."

    #
    #  Create the full pathname of the invoked binary.
    #
    if [[ $0 == /* ]]; then
	    me=$0
    else
	    me=`pwd`/$0
    fi

    bindir=`dirname "$me"`
    export NVPARTICLES_INSTALL_PATH=`dirname "$bindir"`

    if [ ! -d $NVPARTICLES_INSTALL_PATH ]; then
        echo "Error: Bad NVPARTICLES_INSTALL_PATH = $NVPARTICLES_INSTALL_PATH"
        exit
    fi
fi

echo "NVPARTICLES_INSTALL_PATH = $NVPARTICLES_INSTALL_PATH"

export LD_LIBRARY_PATH=$NVPARTICLES_INSTALL_PATH/lib/$BUILD:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_INSTALL_PATH/lib/$BUILD/third:$LD_LIBRARY_PATH

# setup app:

export __GL_FSAA_MODE=5

shift
$NVPARTICLES_INSTALL_PATH/bin/$BUILD/NvParticlesTest-$BUILD $@








nvparticles-public-016a08f98fd3/scripts/run_test_win64.bat

@echo off
setlocal

set BUILD=win64
set app_exec=run_test_%BUILD%.bat
set cmd_base=%~dp0


:setup_args
set app_args=%1 %2 %3 %4 %5 %6 %7 %8 %9

rem #### do we have NVPARTICLES_INSTALL_PATH setup? #### 
if defined NVPARTICLES_INSTALL_PATH goto :setup

rem #### search for the location ####
echo "Searching for NVPARTICLES_INSTALL_PATH..."


rem // find the app_exec that is in the current running path or the path
set app_exec_path=""
set P2=%cmd_base%;%PATH%
for %%i in (%app_exec%) do if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i
rem for %%e in (%PATHEXT%) do @for %%i in (%app_exec%%%e) do @if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i

if %app_exec_path%=="" goto :error_no_app_exec_path

rem #### determine the path from the executable location #### 
rem echo app_exec_path = %app_exec_path%

set NVPARTICLES_INSTALL_PATH=%cmd_base%..

if not defined NVPARTICLES_INSTALL_PATH goto :error_no_loc


:setup

echo NVPARTICLES_INSTALL_PATH = %NVPARTICLES_INSTALL_PATH%

rem #### prepare to run from specified location ####
if not exist %NVPARTICLES_INSTALL_PATH%\bin\%BUILD%\NvParticlesTest-%BUILD%.exe goto :error_no_app_exec_path


:runprog

rem #### run from specified location ####
set PATH=%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%;%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%\third;%PATH%

set app_cmd=%NVPARTICLES_INSTALL_PATH%\bin\%BUILD%\NvParticlesTest-%BUILD%.exe
echo "Executing: %app_cmd%"
%app_cmd% %app_args%
goto :end

:error_no_app_exec_path
echo Error: I can't find executable
goto :end

:error_no_loc
echo Error: I can't determine NVPARTICLES_INSTALL_PATH
goto :end

:end

endlocal







nvparticles-public-016a08f98fd3/scripts/run_test_win64d.bat

@echo off
setlocal

set BUILD=win64d
set app_exec=run_test_%BUILD%.bat
set cmd_base=%~dp0


:setup_args
set app_args=%1 %2 %3 %4 %5 %6 %7 %8 %9

rem #### do we have NVPARTICLES_INSTALL_PATH setup? #### 
if defined NVPARTICLES_INSTALL_PATH goto :setup

rem #### search for the location ####
echo "Searching for NVPARTICLES_INSTALL_PATH..."


rem // find the app_exec that is in the current running path or the path
set app_exec_path=""
set P2=%cmd_base%;%PATH%
for %%i in (%app_exec%) do if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i
rem for %%e in (%PATHEXT%) do @for %%i in (%app_exec%%%e) do @if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i

if %app_exec_path%=="" goto :error_no_app_exec_path

rem #### determine the path from the executable location #### 
rem echo app_exec_path = %app_exec_path%

set NVPARTICLES_INSTALL_PATH=%cmd_base%..

if not defined NVPARTICLES_INSTALL_PATH goto :error_no_loc


:setup

echo NVPARTICLES_INSTALL_PATH = %NVPARTICLES_INSTALL_PATH%

rem #### prepare to run from specified location ####
if not exist %NVPARTICLES_INSTALL_PATH%\bin\%BUILD%\NvParticlesTest-%BUILD%.exe goto :error_no_app_exec_path


:runprog

rem #### run from specified location ####
set PATH=%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%;%NVPARTICLES_INSTALL_PATH%\lib\%BUILD%\third;%PATH%

set app_cmd=%NVPARTICLES_INSTALL_PATH%\bin\%BUILD%\NvParticlesTest-%BUILD%.exe
echo "Executing: %app_cmd%"
%app_cmd% %app_args%
goto :end

:error_no_app_exec_path
echo Error: I can't find executable
goto :end

:error_no_loc
echo Error: I can't determine NVPARTICLES_INSTALL_PATH
goto :end

:end

endlocal







nvparticles-public-016a08f98fd3/scripts/__install.sh

#!/bin/bash

if [[ $0 == /* ]]; then
    me=$0
else
    me=`pwd`/$0
fi

bindir=`dirname "$me"`
DEV_ROOT=`dirname "$bindir"`

if [ ! -d "$DEV_ROOT/base" ]; then
    echo "Not development directory."
    exit
fi

INSTALL_PATH=$1
BUILD=$2

if [ -z "$INSTALL_PATH" ]; then
    echo "No destination path specified."
    echo "Usage: __install.sh <install_path> <build_type>"
    exit
fi

if [ -z "$BUILD" ]; then
    echo "No build specified."
    echo "Usage: __install.sh <install_path> <build_type>"
    exit
fi

# RedHat 7.2 doesn't recognize uname -o
# so if not cygwin then use normal uname (returns Linux instead of GNU/Linux)
osname=`uname -o 2> /dev/null|tr '[:upper:]' '[:lower:]'`
if [ "$osname" != "cygwin" ] ; then
    osname=`uname|tr '[:upper:]' '[:lower:]'`
fi

echo "Installing from: $DEV_ROOT to $INSTALL_PATH using $BUILD on $osname..."

mkdir -p $INSTALL_PATH

rsync -a --exclude "__*" $DEV_ROOT/*.TXT $INSTALL_PATH/
rsync -a --exclude "__*" $DEV_ROOT/scripts/* $INSTALL_PATH/bin/

# copy plugins:


if [ "$osname" == "cygwin" ] ; then
dllExt=".dll"
exeExt=".exe"
else
dllExt=".so"
exeExt=""
fi

mkdir -p $INSTALL_PATH/lib/$BUILD/third/mod
rsync -a  $DEV_ROOT/dist/$BUILD/* $INSTALL_PATH/lib/$BUILD/third/


if [ ! -d "$DEV_ROOT/library/__build/NvParticles/$BUILD" ] ; then
    echo "Missing $BUILD binaries."
    exit
fi

mkdir -p $INSTALL_PATH/lib/$BUILD/
mkdir -p $INSTALL_PATH/bin/$BUILD/
#rsync -a --exclude "*.a" $DEV_ROOT/library/__build/NvParticles/$BUILD/*NvParticles-$BUILD$dllExt $INSTALL_PATH/lib/$BUILD/
rsync -a --exclude "*.a" $DEV_ROOT/testing/__build/NvParticlesTest/$BUILD/NvParticlesTest-$BUILD$exeExt $INSTALL_PATH/bin/$BUILD/

# copy NvParticlesForMaya:

mkdir -p $INSTALL_PATH/NvParticlesForMaya/module/scripts/
rsync -a $DEV_ROOT/extras/NvParticlesForMaya/scripts/* $INSTALL_PATH/NvParticlesForMaya/module/scripts/
mkdir -p $INSTALL_PATH/NvParticlesForMaya/module/icons/
rsync -a $DEV_ROOT/extras/NvParticlesForMaya/icons/* $INSTALL_PATH/NvParticlesForMaya/module/icons/
#mkdir -p $INSTALL_PATH/NvParticlesForMaya/module/
#rsync -a $DEV_ROOT/extras/NvParticlesForMaya/module.txt $INSTALL_PATH/NvParticlesForMaya/module/
mkdir -p $INSTALL_PATH/NvParticlesForMaya/doc/
rsync -a $DEV_ROOT/extras/NvParticlesForMaya/doc/* $INSTALL_PATH/NvParticlesForMaya/doc/
mkdir -p $INSTALL_PATH/NvParticlesForMaya/maya2012/plug-ins/

rsync -a --exclude "*.a" $DEV_ROOT/extras/NvParticlesForMaya/__build/NvParticlesForMaya/$BUILD/*NvParticlesForMaya-$BUILD.* $INSTALL_PATH/NvParticlesForMaya/maya2012/plug-ins/

rsync -a --exclude "__*" $DEV_ROOT/extras/NvParticlesForMaya/maya/* $INSTALL_PATH/NvParticlesForMaya/examples/







nvparticles-public-016a08f98fd3/scripts/__run_maya_dev.bat

@echo off
setlocal

set BUILD=%1
set app_exec=__run_maya_dev.bat
set cmd_base=%~dp0


:setup_args
set app_args=%2 %3 %4 %5 %6 %7 %8 %9

rem #### do we have NVPARTICLES_INSTALL_PATH setup? #### 
if defined NVPARTICLES_INSTALL_PATH goto :setup

rem #### search for the location ####
echo "Searching for NVPARTICLES_INSTALL_PATH..."

rem // find the app_exec that is in the current running path or the path
set app_exec_path=""
set P2=%cmd_base%;%PATH%
for %%i in (%app_exec%) do if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i
rem for %%e in (%PATHEXT%) do @for %%i in (%app_exec%%%e) do @if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i

rem echo cmd_base = %cmd_base%

if %app_exec_path%=="" goto :error_no_app_exec_path

rem #### determine the path from the executable location #### 
rem echo app_exec_path = %app_exec_path%

set NVPARTICLES_INSTALL_PATH=%cmd_base%..

if not defined NVPARTICLES_INSTALL_PATH goto :error_no_loc


:setup

echo NVPARTICLES_INSTALL_PATH = %NVPARTICLES_INSTALL_PATH%


:runprog

set PATH=%NVPARTICLES_INSTALL_PATH%\library\__build\NvParticles\%BUILD%;%PATH%
set PATH=%NVPARTICLES_INSTALL_PATH%\dist\%BUILD%;%PATH%

set MAYA_PLUG_IN_PATH=%NVPARTICLES_INSTALL_PATH%\extras\NvParticlesForMaya\__build\NvParticlesForMaya\%BUILD%;%MAYA_PLUG_IN_PATH%
set MAYA_SCRIPT_PATH=%NVPARTICLES_INSTALL_PATH%\extras\NvParticlesForMaya\scripts;%MAYA_SCRIPT_PATH%
set XBMLANGPATH=%NVPARTICLES_INSTALL_PATH%\extras\NvParticlesForMaya\icons;%XBMLANGPATH%

rem #### we assume "maya" is in the PATH
"%MAYA_LOCATION%\bin\maya" %app_args%
goto :end

:error_no_app_exec_path
echo Error: I can't find executable
goto :end

:error_no_loc
echo Error: I can't determine NVPARTICLES_INSTALL_PATH
goto :end

:end

endlocal







nvparticles-public-016a08f98fd3/scripts/__run_maya_dev.sh

#!/bin/bash

BUILD=$1
shift

export NVPARTICLES_DEV_PATH=`pwd`

# setup CUDA:

if [ -z $CUDA_LIB_PATH ]; then
    export CUDA_LIB_PATH=/usr/local/cuda/lib64
fi

export LD_LIBRARY_PATH=$CUDA_LIB_PATH:$LD_LIBRARY_PATH

# setup NvParticles:

export LD_LIBRARY_PATH=$NVPARTICLES_DEV_PATH/base/__build/NvParticlesBase/$BUILD/:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_DEV_PATH/library/__build/NvParticles/$BUILD/:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_DEV_PATH/dist/$BUILD/:$LD_LIBRARY_PATH

export NVPARTICLES_INSTALL_PATH=$NVPARTICLES_DEV_PATH

export __GL_FSAA_MODE=5

# setup NvParticlesForMaya:

export MAYA_PLUG_IN_PATH=$NVPARTICLES_DEV_PATH/extras/NvParticlesForMaya/__build/NvParticlesForMaya/$BUILD/:$MAYA_PLUG_IN_PATH
export MAYA_SCRIPT_PATH=$NVPARTICLES_DEV_PATH/extras/NvParticlesForMaya/scripts:$MAYA_SCRIPT_PATH
export XBMLANGPATH=$NVPARTICLES_DEV_PATH/extras/NvParticlesForMaya/icons:$XBMLANGPATH

# setup Maya:

export MAYA_NO_VERTEX_ARRAY_SELECT=1
export MAYA_NO_PARALLEL_MEMCPY=1

if [ -z $MAYA_LOCATION ]; then
    export MAYA_LOCATION=/usr/autodesk/maya2012-x64
fi

ldd $NVPARTICLES_DEV_PATH/extras/NvParticlesForMaya/__build/NvParticlesForMaya/$BUILD/libNvParticlesForMaya-$BUILD.so
$MAYA_LOCATION/bin/maya $@







nvparticles-public-016a08f98fd3/scripts/__run_test_dev.bat

@echo off
setlocal

set BUILD=win64
set app_exec=__run_test_dev.bat
set cmd_base=%~dp0


:setup_args
set app_args=%2 %3 %4 %5 %6 %7 %8 %9

rem #### do we have NVPARTICLES_INSTALL_PATH setup? #### 
if defined NVPARTICLES_INSTALL_PATH goto :setup

rem #### search for the location ####
echo "Searching for NVPARTICLES_INSTALL_PATH..."


rem // find the app_exec that is in the current running path or the path
set app_exec_path=""
set P2=%cmd_base%;%PATH%
for %%i in (%app_exec%) do if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i
rem for %%e in (%PATHEXT%) do @for %%i in (%app_exec%%%e) do @if NOT "%%~$P2:i"=="" set app_exec_path=%%~$P2:i

rem echo cmd_base = %cmd_base%

if %app_exec_path%=="" goto :error_no_app_exec_path

rem #### determine the path from the executable location #### 
rem echo app_exec_path = %app_exec_path%

set NVPARTICLES_INSTALL_PATH=%cmd_base%..

if not defined NVPARTICLES_INSTALL_PATH goto :error_no_loc


:setup

echo NVPARTICLES_INSTALL_PATH = %NVPARTICLES_INSTALL_PATH%


:runprog

set PATH=%NVPARTICLES_INSTALL_PATH%\library\__build\NvParticles\%BUILD%;%PATH%
set PATH=%NVPARTICLES_INSTALL_PATH%\dist\%BUILD%;%PATH%

echo %NVPARTICLES_INSTALL_PATH%\testing\__build\NvParticlesTest\%BUILD%\NvParticlesTest-%BUILD%.exe %app_args%

%NVPARTICLES_INSTALL_PATH%/testing/__build/NvParticlesTest/%BUILD%/NvParticlesTest-%BUILD%.exe %app_args%
goto :end

:error_no_app_exec_path
echo Error: I can't find executable
goto :end

:error_no_loc
echo Error: I can't determine NVPARTICLES_INSTALL_PATH
goto :end

:end

endlocal







nvparticles-public-016a08f98fd3/scripts/__run_test_dev.sh

#!/bin/bash

BUILD=$1
shift

export NVPARTICLES_DEV_PATH=`pwd`

# setup CUDA:

if [ -z $CUDA_LIB_PATH ]; then
    export CUDA_LIB_PATH=/usr/local/cuda/lib64
fi

export LD_LIBRARY_PATH=$CUDA_LIB_PATH:$LD_LIBRARY_PATH

# setup NvParticles:

export LD_LIBRARY_PATH=$ODD_DEV_PATH/lib:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_DEV_PATH/base/__build/NvParticlesBase/$BUILD/:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_DEV_PATH/library/__build/NvParticles/$BUILD/:$LD_LIBRARY_PATH
export LD_LIBRARY_PATH=$NVPARTICLES_DEV_PATH/dist/$BUILD/:$LD_LIBRARY_PATH

export NVPARTICLES_INSTALL_PATH=$NVPARTICLES_DEV_PATH

export __GL_FSAA_MODE=5

$NVPARTICLES_DEV_PATH/testing/__build/NvParticlesTest/$BUILD/NvParticlesTest-$BUILD $@







nvparticles-public-016a08f98fd3/solvers/projects/Makefile

PROJECT_NAME := NvParticlesSolverWcsph
TARGET_NAME := linux64_gcc4.1

SRCDIR := ../../solvers/wcsph/

CUFILES_sm_13 := ../../solvers/wcsph/Wcsph.cu

COMMONFLAGS := -DEASY_USE_PROFILER -DEASY_USE_GLUT

INCLUDES := -I../../base/src \
            -I../../base/third/include \
            -I../../library/src

SRCDIR := ../../solvers/wcsph/

ROOTDIR := ../__build/$(PROJECT_NAME)/$(TARGET_NAME)

STATIC_LIB := lib$(PROJECT_NAME).a

include ../../base/projects/common.mk
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nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph.cu

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "Wcsph.h"

#include "NvParticlesConfig.h"
#include "NvParticlesProfiler.h"

#include "gl_utils.h"
#include "cuda_utils.h"
#include "cuda_std_utils.h"
#include "math_utils_cuda.h"

#include "NvParticlesParticleModifier.h"
#include "NvParticlesForces.h"
#include "NvParticlesGrid.h"
#include "NvParticlesPrimitives.h"
#include "NvParticlesGridCuda.h"

#define NVPARTICLES_HAS_FERMI
#define NVPARTICLES_WCSPH_USE_NEIBS_LIST // pre-calculate the adjacent particles.
#define NVPARTICLES_WCSPH_USE_TAG_SURFACE // determine the surface using the mass-center.
#define NVPARTICLES_WCSPH_USE_SURFACE_TENSION // use color-field to create artificial surface-tension.
//#define NVPARTICLES_WCSPH_USE_XSPH // calculate xsph velocity to smooth velocities.
#define NVPARTICLES_WCSPH_STORE_PRESSURE // cache the pressure to reduce cuda-kernel register-pressure.
#define NVPARTICLES_WCSPH_USE_MULLER_PRESSURE // use faster symmetric pressure kernel.
#define NVPARTICLES_WCSPH_USE_LEAPFROG_EULER // use leapfrog-euler integation.
#define NVPARTICLES_WCSPH_USE_ADAPTIVE_TIMESTEP // use an adaptive timestep.
#define NVPARTICLES_WCSPH_USE_ARTIFICIAL_VISCOSITY // use the artificial visocity from muller
#define NVPARTICLES_WCSPH_USE_WALL_WEIGHT // use the harada wall-weight calc.

#define NVPARTICLES_SYSTEM_FETCH(a, t, i) a.t[i]
#define NVPARTICLES_SYSTEM_FETCH_NOTEX(a, t, i) a.t[i]

namespace Easy
{
namespace NvParticles
{
namespace Wcsph
{

//------------------------------------------------------------------------------------------
/// extra buffers
///
struct ParticleData
{
    uint* id;
    float4* position;
    float4* color;
    float4* velocity;
    float* birthTime;
    float4* veleval;
    float4* staticColor;
    float4* force;
    float* density;

#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
    float* pressure;
#endif

#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    float4* xsphVelocity;
#endif

	uint* tag;

    float4* displacement;
    float* field;

    float4* warpedPosition;
};

//-----------------------------------------------------------------------------------
/// Persistent buffer sorter.
///
struct ParticleDataSorter
{
    static NVPARTICLES_CUDA_EXPORT void exchange(uint index, const ParticleData &inData, uint outIndex, const ParticleData &outData, const SpatialGrid::SpatialGridData& grid)
    {
        // copy ALL persistent buffers...
        outData.id[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, id, index);
        outData.position[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, position, index);
        outData.velocity[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, velocity, index);
        outData.veleval[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, veleval, index);
        //outData.color[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, color, index);
        outData.birthTime[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, birthTime, index);
    }
};

//------------------------------------------------------------------------------------------
// extra parameters
//
struct InternalParameters
{
    int glTexDisplacement;
    int glTexDisplacementSize;

    float invScale; // simulation-space to world-space scale
    float time;
    float deltaTime;
    float worldParticleRadius;

    float surfaceDistance;
    float negativePressureFactor; // how much do we allow negative pressure.

    int maxParticles;

    float lifespan;
    int lifespanMode;
    float lifespanRandom;
    float particleMass;
    float colorScale;
    uint seed;

    float gravity;

    float particleRestDistance;
    float smoothingLength;

    float boundaryStiffness;
    float boundaryDamping;
    int boundaryMode;
    mat44f boundaryMatrix;
    mat44f boundaryMatrixInv;

    float restDensity;
    float restPressure;

    float viscosity;
    float artificialViscosity;

    float velocityLimit;

    float surfaceTension;
    float surfaceTensionThreshold;

    float speedOfSound; //(about 10x the wave water speed)
    float speedOfSoundPower;
    float cflFactor;

#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    float xsphFactor;
#endif
    float densityThreshold;

    struct
    {
        float epsArtificialViscosity;
        float smoothingLengthPow2;
        float smoothingLengthPow3;
        float smoothingLengthPow4;
        float densityKernelConstant;
        float pressureKernelConstant;
        float viscosityKernelConstant;
        float invSmoothingLength;
        float velocityLimitPow2;
        float speedOfSoundPow2;
		float deltaTimePow2;
    } cache;
};

//------------------------------------------------------------------------------------------
#include "Wcsph_CudaInline.h"

//------------------------------------------------------------------------------------------
void* Solver::creator()
{
    return new Solver();
}

//------------------------------------------------------------------------------------------
//virtual
void Solver::initialize()
{
    defineParameter("__description", ParameterSpec::STRING, std::string("Weakly Compressible SPH"));
    defineParameter("__url", ParameterSpec::STRING, std::string("solvers/wcsph/index.html"));

    defineParameter("lifespan", ParameterSpec::FLOAT, float(10), Parameters().set("description", std::string("Lifespan of a particle.")));
    defineParameter("lifespanMode", ParameterSpec::INT, int(0), Parameters().set("description", std::string("Lifespan mode.")).set("enum", "forever,constant"));
    defineParameter("lifespanRandom", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("Lifespan jitter.")));

    defineParameter("colorStyle", ParameterSpec::INT, int(0), Parameters().set("description", std::string("Dynamic color style.")).set("ui-min", int(0)).set("ui-max", int(9)));
    defineParameter("colorScale", ParameterSpec::FLOAT,  float(1), Parameters().set("description", std::string("Scale the dynamic color.")).set("ui-softmin", float(0)).set("ui-softmax", float(50)));

    defineParameter("internalScale", ParameterSpec::FLOAT,  float(1), Parameters().set("description", std::string("Scale the simulation up or down (default=100%)")).set("ui-min", float(0)));

    defineParameter("glTexDisplacement", ParameterSpec::INT, int(0), Parameters().set("description", std::string("OpenGL texture ID.")).set("ui-min", int(0)));
    defineParameter("glTexDisplacementSize", ParameterSpec::INT, int(0), Parameters().set("description", std::string("OpenGL texture size.")).set("ui-min", int(0)));

    defineParameter("deltaTime", ParameterSpec::FLOAT, float(0.01), Parameters().set("description", std::string("Keep value low or instability (seconds)")).set("ui-min", float(0)));
    defineParameter("deltaTimeUseCfl", ParameterSpec::BOOL, bool(false), Parameters().set("description", std::string("Use the CFL condition to determine the maximum (safe) timestep")));
    defineParameter("cflFactor", ParameterSpec::FLOAT, float(0.3), Parameters().set("description", std::string("A factor for the CFL timestep")).set("ui-min", float(0)));


    defineParameter("particleRadius", ParameterSpec::FLOAT, float(0.5), Parameters().set("description", std::string("Radius of particle (m), set to ZERO to scale using the particleMass")));
    defineParameter("particleMass", ParameterSpec::FLOAT, float(0.05), Parameters().set("description", std::string("Mass of unit volume (kg)")).set("ui-min", float(0)));
    defineParameter("restDensity", ParameterSpec::FLOAT,  float(1000), Parameters().set("description", std::string("kg / m^3 (water=600 kg/m^3)")).set("ui-min", float(0)));
    defineParameter("restPressure", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("What pressure the rest state has. (water=0)")).set("ui-min", float(0)));
    defineParameter("negativePressureFactor", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("How much we allow negative pressure.")).set("ui-min", float(0)));
    defineParameter("surfaceDistance", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("Distance to the surface.")).set("ui-min", float(0)));

    defineParameter("artificialViscosity", ParameterSpec::FLOAT, float(0.5), Parameters().set("description", std::string("pascal-second (Pa.s) = 1 kg m^-1 s^-1 (water=0.2)")).set("ui-min", float(0)));
    defineParameter("viscosity", ParameterSpec::FLOAT, float(3.5), Parameters().set("description", std::string("pascal-second (Pa.s) = 1 kg m^-1 s^-1 (water=0.2)")).set("ui-min", float(0)));
    defineParameter("velocityLimit", ParameterSpec::FLOAT, float(200), Parameters().set("description", std::string("m/s")).set("ui-min", float(0)));
    defineParameter("surfaceTension", ParameterSpec::FLOAT, float(0.0), Parameters().set("description", std::string("Surface tension force (water=0.1)")).set("ui-min", float(0)));
    defineParameter("surfaceTensionThreshold", ParameterSpec::FLOAT, float(7), Parameters().set("description", std::string("Surface tension force threshold (def=7.0)")).set("ui-min", float(0)));
    defineParameter("gravity", ParameterSpec::FLOAT, float(9.8), Parameters().set("description", std::string("Gravitational acceleration. (Earth=9.8)")));

    defineParameter("boundaryDamping", ParameterSpec::FLOAT, float(1), Parameters().set("description", std::string("Boundary damping coefficient (0=preserve normal velocity, 1=remove normal velocity).")).set("ui-min", float(0)));
    defineParameter("boundaryStiffness", ParameterSpec::FLOAT, float(1000), Parameters().set("description", std::string("Boundary stiffness coefficient.")).set("ui-min", float(0)));
    defineParameter("boundaryMode", ParameterSpec::INT, int(0), Parameters().set("description", std::string("Boundary mode none=0, solid=1, periodic-X=50, periodic-Y=194, periodic-Z=770, periodic-XZ=818, periodic-XY=137, periodic-XYZ=1010.")).set("enum", "none,solid,periodic"));
    defineParameter("boundaryMatrix", ParameterSpec::MATRIX, mat44f::scale(10,10,10), Parameters().set("description", std::string("Boundary is from -1 to +1, and is transformed by this matrix.")));

    defineParameter("smoothingFactor", ParameterSpec::FLOAT, float(1), Parameters().set("description", std::string("Boost Radius of SPH kernel (m)")).set("ui-min", float(0)));
    defineParameter("eosTaitPower", ParameterSpec::FLOAT, float(7), Parameters().set("description", std::string("default=7")).set("ui-min", float(0)));
    defineParameter("speedOfSound", ParameterSpec::FLOAT, float(40), Parameters().set("description", std::string("Should be about 10*|Vmax|")).set("ui-min", float(0)));
    defineParameter("debugLevel", ParameterSpec::INT, int(0), Parameters().set("description", std::string("Print info on command-line.")).set("ui-min", int(0)).set("ui-max", int(2)));

    defineParameter("xsph", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("How much velocity smoothing to use.")).set("ui-min", float(0)));

    defineParameter("densityThreshold", ParameterSpec::FLOAT, float(0), Parameters().set("description", std::string("Kill particle when density is less than this. (default=400)")).set("ui-min", float(0)));


    defineBuffer("id", ParticleBufferSpec::UINT, ParticleBufferSpec::PERSISTENT);
    defineBuffer("position", ParticleBufferSpec::FLOAT4, ParticleBufferSpec::PERSISTENT);
    defineBuffer("velocity", ParticleBufferSpec::FLOAT4,  ParticleBufferSpec::PERSISTENT | ParticleBufferSpec::RENDERABLE);
    defineBuffer("velocityPrediction", ParticleBufferSpec::FLOAT4, ParticleBufferSpec::PERSISTENT);
    defineBuffer("color", ParticleBufferSpec::FLOAT4, ParticleBufferSpec::PERSISTENT | ParticleBufferSpec::RENDERABLE);
    defineBuffer("birthTime", ParticleBufferSpec::FLOAT, ParticleBufferSpec::PERSISTENT);

	defineBuffer("static-color", ParticleBufferSpec::FLOAT4, ParticleBufferSpec::STATIC);

    defineBuffer("density", ParticleBufferSpec::FLOAT, 0);
	defineBuffer("tag", ParticleBufferSpec::UINT, 0);
    defineBuffer("force", ParticleBufferSpec::FLOAT4, 0);
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
    defineBuffer("pressure", ParticleBufferSpec::FLOAT, 0);
#endif
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    defineBuffer("xsphVelocity", ParticleBufferSpec::FLOAT4, 0);
#endif

    defineBuffer("warpedPosition", ParticleBufferSpec::FLOAT4, ParticleBufferSpec::RENDERABLE, "position");
}

//------------------------------------------------------------------------------------------
Solver::Solver()
{
    colorStyle = 0;

    glResourceDisplacement = 0;
    oldGlTexDisplacement = 0;
    oldGlTexDisplacementSize = 0;

    parameters = new InternalParameters;

    InternalParameters* params = parameters;

    params->glTexDisplacement = 0;
    params->glTexDisplacementSize = 0;

    params->negativePressureFactor = 0;
    params->surfaceDistance = 0;

    params->densityThreshold = 0.0f;

    params->smoothingLength = 0.1f;

#if defined(NVPARTICLES_WCSPH_USE_TAIT_EQUATION)
    params->speedOfSound = 40.0f;
#else
	params->speedOfSound = 40.0f;
    params->speedOfSoundPower = 2.0f;
#endif
    params->seed = 0;

    //params->internalScale = 0.05f;//0.05f; // worldToSimulation scale (default=0.05)
    params->invScale = 1;

#if defined(NVPARTICLES_WCSPH_USE_TAIT_EQUATION)
    params->deltaTime = 0.000452f;
#else
    params->deltaTime = 0.01f;
#endif
    params->cflFactor = 0.3;

    params->lifespan = 100;
    params->lifespanMode = 0;
    params->lifespanRandom = 0;
    params->colorScale = 1.f;

    params->worldParticleRadius = 0.5;
    params->restDensity = 1000.0f; // kg / m^3 (default=600)
    params->restPressure = 0.0f; // (default=0.0)

    params->boundaryStiffness = 256.0f; // (default=10000)
    params->boundaryDamping = 0.0f; // (default=256)
    params->boundaryMode = 1;
    params->boundaryMatrix = mat44f::identity();
    params->boundaryMatrixInv = mat44f::identity();

    params->artificialViscosity = 0.5f;
    params->viscosity = 3.5f; // pascal-second (Pa.s) = 1 kg m^-1 s^-1 (default=0.2) (see wikipedia page on viscosity)
    params->velocityLimit = 200.0f; // m / s (default=200)
    params->surfaceTension = 0.0f;
    params->surfaceTensionThreshold = 7.0f;

    params->gravity = 9.80665;

#if defined(NVPARTICLES_WCSPH_USE_TAIT_EQUATION)
    params->eosTaitPower = 7.0f;
#else
    //params->eosGasStiffness = 3.0f; // (default=3.0)
#endif

    // pre-computed values...

    // get the unit cell length.
    params->particleRestDistance = params->worldParticleRadius * 2 * params->invScale;
    float particleVolume = powf(params->particleRestDistance, 3.0f );
    params->particleMass = particleVolume * params->restDensity;

    params->smoothingLength = 2.0f * params->particleRestDistance;


#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    params->xsphFactor = 0.5;
#endif
}

//------------------------------------------------------------------------------------------
Solver::~Solver()
{
    delete parameters;

    if (glResourceDisplacement)
        cudaGraphicsUnregisterResource(glResourceDisplacement);
}

//------------------------------------------------------------------------------------------
//virtual
void Solver::updateParameters(Parameters& inAttr)
{
    InternalParameters* params = parameters;

    // standard solver parameters:
    params->time = inAttr.asFloat("time", 0.f);

    params->seed = inAttr.asInt("seed", 0);

    debugLevel = inAttr.inputValue(getParameter("debugLevel"), 0)->asInt();

    float internalToWorldScale = inAttr.inputValue(getParameter("internalScale"), 1.0f/params->invScale)->asFloat();
    params->invScale = 1.0f / internalToWorldScale;

    params->deltaTime = inAttr.inputValue(getParameter("deltaTime"), params->deltaTime)->asFloat();

    bool useCFL = inAttr.inputValue(getParameter("deltaTimeUseCfl"), false)->asBool();
    params->cflFactor = inAttr.inputValue(getParameter("cflFactor"), params->cflFactor)->asFloat();
    if (!useCFL)
        params->cflFactor = 0;

    params->glTexDisplacement = inAttr.inputValue(getParameter("glTexDisplacement"), params->glTexDisplacement)->asInt();
    params->glTexDisplacementSize = inAttr.inputValue(getParameter("glTexDisplacementSize"), params->glTexDisplacementSize)->asInt();

    params->negativePressureFactor = inAttr.inputValue(getParameter("negativePressureFactor"), params->negativePressureFactor)->asFloat();
    params->surfaceDistance = inAttr.inputValue(getParameter("surfaceDistance"), params->surfaceDistance)->asFloat();

    params->gravity = inAttr.inputValue(getParameter("gravity"), params->gravity)->asFloat();

    params->velocityLimit = inAttr.inputValue(getParameter("velocityLimit"), params->velocityLimit)->asFloat();
    FORCE_MAX(params->velocityLimit, 0);
    //params->eosGasStiffness = inAttr.asFloat(getParameter("solver_eosGasStiffness", params->eosGasStiffness)->asFloat();
    //FORCE_MAX(params->eosGasStiffness, 1.f);
#if defined(NVPARTICLES_WCSPH_USE_TAIT_EQUATION)
    params->eosTaitPower = inAttr.inputValue(getParameter("eosTaitPower"), params->eosTaitPower)->asFloat();
    FORCE_MAX(params->eosTaitPower, 1.f);
#endif

    params->restPressure = inAttr.inputValue(getParameter("restPressure"), params->restPressure)->asFloat();
    FORCE_MAX(params->restPressure, 0);
    params->restDensity = inAttr.inputValue(getParameter("restDensity"), params->restDensity)->asFloat();
    FORCE_MAX(params->restDensity, 0);
    params->densityThreshold = inAttr.inputValue(getParameter("densityThreshold"), params->densityThreshold)->asFloat();

    params->viscosity = inAttr.inputValue(getParameter("viscosity"), params->viscosity)->asFloat();
    FORCE_MAX(params->viscosity, 0);

    params->artificialViscosity = inAttr.inputValue(getParameter("artificialViscosity"), params->artificialViscosity)->asFloat();
    FORCE_MAX(params->artificialViscosity, 0);

    float smoothingFactor = inAttr.inputValue(getParameter("smoothingFactor"), 1.0f)->asFloat();


    params->worldParticleRadius = inAttr.inputValue(getParameter("particleRadius"), 0.f)->asFloat();

    params->surfaceTension = inAttr.inputValue(getParameter("surfaceTension"), params->surfaceTension)->asFloat();
    params->surfaceTensionThreshold = inAttr.inputValue(getParameter("surfaceTensionThreshold"), params->surfaceTensionThreshold)->asFloat();

    params->speedOfSound = inAttr.inputValue(getParameter("speedOfSound"), params->speedOfSound)->asFloat();
    //params->speedOfSound *= params->invScale;

#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    params->xsphFactor = inAttr.inputValue(getParameter("xsph"), params->xsphFactor)->asFloat();
#endif

    params->boundaryStiffness = inAttr.inputValue(getParameter("boundaryStiffness"), params->boundaryStiffness)->asFloat();
    params->boundaryDamping = inAttr.inputValue(getParameter("boundaryDamping"), params->boundaryDamping)->asFloat();
    params->boundaryMode = inAttr.inputValue(getParameter("boundaryMode"), params->boundaryMode)->asInt();
    // convert to actual periodic boundary codes.
    int boundaryCode[] = {0, 1, 2 | ((1|2|16|32)<<4)};

    params->boundaryMode = boundaryCode[params->boundaryMode];

    params->boundaryMatrix = inAttr.inputValue(getParameter("boundaryMatrix"), params->boundaryMatrix)->asMatrix44();
	params->boundaryMatrixInv = params->boundaryMatrix.inverseAffine();

    if (params->worldParticleRadius <= 0)
    {
        params->particleMass = inAttr.inputValue(getParameter("particleMass"), params->particleMass)->asFloat();
        float particleVolume = params->particleMass / params->restDensity;
        params->particleRestDistance = powf(particleVolume, 1/3.0f );
        params->worldParticleRadius = (params->particleRestDistance * 0.5f) / params->invScale;
    }
    else
    {
        params->particleRestDistance = params->worldParticleRadius * 2 * params->invScale;
        float particleVolume = powf(params->particleRestDistance, 3.0f );
        params->particleMass = particleVolume * params->restDensity;
    }

    params->smoothingLength = smoothingFactor * 2.0f * params->particleRestDistance;

    // these values are in world-space...
    params->lifespan = inAttr.inputValue(getParameter("lifespan"), params->lifespan)->asFloat();
    params->lifespanRandom = inAttr.inputValue(getParameter("lifespanRandom"), params->lifespanRandom)->asFloat();
    params->lifespanMode = inAttr.inputValue(getParameter("lifespanMode"), params->lifespanMode)->asInt();

    params->colorScale = inAttr.inputValue(getParameter("colorScale"), params->colorScale)->asFloat();

    colorStyle = inAttr.inputValue(getParameter("colorStyle"), colorStyle)->asInt();

    if (useCFL && cflDeltaTime > 0)
    {
        params->deltaTime = cflDeltaTime;
    }

    // determine the deltaTime from the integer-quantized subSteps.
    float frameRate = inAttr.asFloat("frameRate", 24.f);
    float frameDuration = (1.0/frameRate);
    subSteps = ceilf(frameDuration / params->deltaTime);
    subSteps = std::max(1, subSteps);
    params->deltaTime = frameDuration / subSteps;
}

//------------------------------------------------------------------------------------------
//virtual
float Solver::particleSpacing()
{
    return parameters->particleRestDistance / parameters->invScale;
}

//-----------------------------------------------------------------------------------
struct UniformGridAssignmentFunctor
{
    static inline NVPARTICLES_CUDA_EXPORT
    uint cell(int index, float4 p)
    {
        uint itemCellIndex;

        if (p.w != 0)
        {
            int3 coord = IteratorFunctorBase3<float4, true>::posToCell(p);
            itemCellIndex = IteratorFunctorBase3<float4, true>::cellToHash(coord);
        }
        else
        {
            // add this particle in the final cell.
            // this cell is used to store all dead particles, so that the sort-by-cellIndex
            // will put them in a contiguous block and the cell range computation will
            // give us the first dead item's offset.
            itemCellIndex = 0 + NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.x)*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.y)*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount.z);
        }

        return itemCellIndex;
    }
};

//------------------------------------------------------------------------------------------
//virtual
void Solver::evaluate(SimulatorContext_GPU& cxt)
{
    if (cxt.maxParticles == 0)
        return;

    cudaStream_t stream = (cudaStream_t)cxt.stream;

    NVPARTICLES_SCOPED_TIMER("Wcsph::evaluate", stream);

	// get the buffers...

    ParticleBuffer* densityBuffer = cxt.owner->getBuffer("density");
    ParticleBuffer* pressureBuffer = cxt.owner->getBuffer("pressure");
    ParticleBuffer* forceBuffer = cxt.owner->getBuffer("force");
    ParticleBuffer* tagBuffer = cxt.owner->getBuffer("tag");
    ParticleBuffer* idBuffer = cxt.owner->getBuffer("id");
    ParticleBuffer* positionBuffer = cxt.owner->getBuffer("position");
    ParticleBuffer* velocityBuffer = cxt.owner->getBuffer("velocity");
    ParticleBuffer* colorBuffer = cxt.owner->getBuffer("color");
    ParticleBuffer* velocityPredictionBuffer = cxt.owner->getBuffer("velocityPrediction");
    ParticleBuffer* birthTimeBuffer = cxt.owner->getBuffer("birthTime");
    ParticleBuffer* xsphVelocityBuffer = cxt.owner->getBuffer("xsphVelocity");
    ParticleBuffer* staticColorBuffer = cxt.owner->getBuffer("static-color");
    ParticleBuffer* idSortedBuffer = cxt.owner->getBuffer("idSorted");
    ParticleBuffer* positionSortedBuffer = cxt.owner->getBuffer("positionSorted");
    ParticleBuffer* velocitySortedBuffer = cxt.owner->getBuffer("velocitySorted");
    ParticleBuffer* colorSortedBuffer = cxt.owner->getBuffer("colorSorted");
    ParticleBuffer* velocityPredictionSortedBuffer = cxt.owner->getBuffer("velocityPredictionSorted");
    ParticleBuffer* birthTimeSortedBuffer = cxt.owner->getBuffer("birthTimeSorted");

    //ParticleBuffer* warpedPositionBuffer = cxt.owner->getBuffer("warpedPositionRender");
    ParticleBuffer* warpedPositionBuffer = cxt.owner->getBuffer("warpedPosition");

    ParticleGrid* grid = cxt.owner->particleGrid;

    parameters->maxParticles = cxt.owner->maxParticles;

    grid->boundaryMode = parameters->boundaryMode;
    //grid->xform = mat44f::fromVectors(make_vec4f(0),make_vec4f(0),make_vec4f(0),make_vec4f(0));

	boundingbox4f containerBbox;

	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(parameters->boundaryMode) & 0x03)
    {
		// use the bounds defined by the boundaryMatrix...
		vec3f low = parameters->boundaryMatrix.multiplyPoint(make_vec3f(-1,-1,-1));
		vec3f high = parameters->boundaryMatrix.multiplyPoint(make_vec3f(1,1,1));
		containerBbox = boundingbox4f(make_vec4f(low.x, low.y, low.z, 0),
										make_vec4f(high.x, high.y, high.z, 0));
	}
	else
	{
		// use the container's bbox...
		containerBbox = boundingbox4f(make_vec4f(cxt.boundsLow.x, cxt.boundsLow.y, cxt.boundsLow.z, 0),
										make_vec4f(cxt.boundsHigh.x, cxt.boundsHigh.y, cxt.boundsHigh.z, 0));

		vec3f scale = (cxt.boundsHigh - cxt.boundsLow)/2;
		parameters->boundaryMatrix = mat44f::translate(cxt.boundsLow.x+scale.x,cxt.boundsLow.y+scale.y,cxt.boundsLow.z+scale.z) * mat44f::scale(scale.x,scale.y,scale.z);
		if (debugLevel > 0)
			STDERR(parameters->boundaryMatrix);
	}

    grid->xform = parameters->boundaryMatrix;
	grid->setCellSize(containerBbox, make_vec4f(parameters->smoothingLength / parameters->invScale));

    // prepare the ocean displacement buffers...

    void* displacementPtr = 0;

    if (parameters->glTexDisplacement != oldGlTexDisplacement || parameters->glTexDisplacementSize != oldGlTexDisplacementSize)
    {
        if (glResourceDisplacement != 0)
            cudaGraphicsUnregisterResource(glResourceDisplacement);
        glResourceDisplacement = 0;

        if (parameters->glTexDisplacement)
        {
            NVPARTICLES_CUDA_SAFE_CALL( cudaGraphicsGLRegisterBuffer(&glResourceDisplacement, parameters->glTexDisplacement, cudaGraphicsRegisterFlagsReadOnly) );
            oldGlTexDisplacement = parameters->glTexDisplacement;
            oldGlTexDisplacementSize = parameters->glTexDisplacementSize;
        }
    }

    if (parameters->glTexDisplacement && glResourceDisplacement)
    {
        NVPARTICLES_CUDA_SAFE_CALL( cudaGraphicsMapResources (1, &glResourceDisplacement, stream) );
        size_t displacementSize = 0;

        NVPARTICLES_CUDA_SAFE_CALL( cudaGraphicsResourceGetMappedPointer((void**)&displacementPtr, (size_t*)&displacementSize, glResourceDisplacement) );
        assert(displacementSize >= oldGlTexDisplacementSize*oldGlTexDisplacementSize*sizeof(float4));
    }


    void* fieldPtr = 0;
    void* fieldPtr2 = 0;

    if (parameters->glTexDisplacementSize > 0)
    {
        if (fieldBuffer.Size() != grid->bucketCount.x*grid->bucketCount.z*sizeof(float)*2)
        {
            fieldBuffer.Allocate(Cu::Buffer::CUDA, grid->bucketCount.x*grid->bucketCount.z*sizeof(float)*2);
            fieldBuffer.Clear();
        }

        if (fieldBuffer2.Size() != grid->bucketCount.x*grid->bucketCount.z*sizeof(float))
        {
            fieldBuffer2.Allocate(Cu::Buffer::CUDA, grid->bucketCount.x*grid->bucketCount.z*sizeof(float));
            fieldBuffer2.Clear();
        }

        fieldPtr = fieldBuffer.Data();
        fieldPtr2 = fieldBuffer2.Data();
    }

    // update constant data...
    //
    if(1)
    {
        NVPARTICLES_SCOPED_TIMER("upload constants", stream);

        uploadParticleParameters(parameters, stream);

        if (cxt.owner->particleForces)
        {
            cxt.owner->particleForces->forces.scale = parameters->invScale;
            cxt.owner->particleForces->forces.internalScale = parameters->invScale;
            uploadForces(cxt.owner->particleForces->forces, stream);
        }

        if (cxt.owner->primitives)
        {
            cxt.owner->primitives->group.deltaTime = parameters->deltaTime;
		    cxt.owner->primitives->group.particleRadius = parameters->particleRestDistance / (2*parameters->invScale);
            cxt.owner->primitives->group.restitution = 0;
            cxt.owner->primitives->group.friction = 0.5;
            cxt.owner->primitives->group.stiffness = parameters->boundaryStiffness / parameters->invScale; // put into internal-space
            cxt.owner->primitives->group.damping = parameters->boundaryDamping;
            cxt.owner->primitives->group.internalScale = parameters->invScale;
            uploadPrimitives(cxt.owner->primitives->group, stream);
        }
    }

    // map buffers...

    birthTimeBuffer->lock((long)stream);
    idBuffer->lock((long)stream);
    idSortedBuffer->lock((long)stream);
    positionBuffer->lock((long)stream);
    velocityBuffer->lock((long)stream);
    colorBuffer->lock((long)stream);
    velocityPredictionBuffer->lock((long)stream);
    birthTimeSortedBuffer->lock((long)stream);
    positionSortedBuffer->lock((long)stream);
    velocitySortedBuffer->lock((long)stream);
    colorSortedBuffer->lock((long)stream);
    velocityPredictionSortedBuffer->lock((long)stream);
    tagBuffer->lock((long)stream);
    forceBuffer->lock((long)stream);
    densityBuffer->lock((long)stream);
    staticColorBuffer->lock((long)stream);
    warpedPositionBuffer->lock((long)stream);
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
    pressureBuffer->lock((long)stream);
#endif
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    xsphVelocityBuffer->lock((long)stream);
#endif

    // package up the pointers into the structs...

    ParticleData data[2];

    data[0].id = (uint*)idBuffer->devicePointer();
    data[0].birthTime = (float*)birthTimeBuffer->devicePointer();
    data[0].position = (float4*)positionBuffer->devicePointer();
    data[0].velocity = (float4*)velocityBuffer->devicePointer();
    data[0].veleval = (float4*)velocityPredictionBuffer->devicePointer();
    data[0].color = (float4*)colorBuffer->devicePointer();
    data[0].tag = (uint*)tagBuffer->devicePointer();
    data[0].force = (float4*)forceBuffer->devicePointer();
    data[0].density = (float*)densityBuffer->devicePointer();
    data[0].staticColor = (float4*)staticColorBuffer->devicePointer();
    data[0].displacement = (float4*)displacementPtr;
    data[0].warpedPosition = (float4*)warpedPositionBuffer->devicePointer();
    data[0].field = (float*)fieldPtr;
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
    data[0].pressure = (float*)pressureBuffer->devicePointer();
#endif
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    data[0].xsphVelocity = (float4*)xsphVelocityBuffer->devicePointer();
#endif

    data[1].id = (uint*)idSortedBuffer->devicePointer();
    data[1].birthTime = (float*)birthTimeSortedBuffer->devicePointer();
    data[1].position = (float4*)positionSortedBuffer->devicePointer();
    data[1].velocity = (float4*)velocitySortedBuffer->devicePointer();
    data[1].veleval = (float4*)velocityPredictionSortedBuffer->devicePointer();
    data[1].color = (float4*)colorSortedBuffer->devicePointer();
    data[1].tag = (uint*)tagBuffer->devicePointer();
    data[1].force = (float4*)forceBuffer->devicePointer();
    data[1].density = (float*)densityBuffer->devicePointer();
    data[1].staticColor = (float4*)staticColorBuffer->devicePointer();
    data[1].displacement = (float4*)displacementPtr;
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
    data[1].pressure = (float*)pressureBuffer->devicePointer();
#endif
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    data[1].xsphVelocity = (float4*)xsphVelocityBuffer->devicePointer();
#endif

    for (int subStep=0; subStep<subSteps; ++subStep)
    {
        if (debugLevel > 0)
            std::cout << "dt(" << parameters->deltaTime << ") subStep(" << subStep << ") nSubSteps(" << subSteps << ")" << std::endl;

        if(1)
        {
            // get the interpolated transform.
            if(subSteps > 1)
                cxt.owner->primitiveResidentData->updateTransforms(cxt.owner->primitives, float(subStep)/(subSteps-1), (long)stream);
            else
                cxt.owner->primitiveResidentData->updateTransforms(cxt.owner->primitives, 1.0f, (long)stream);

            // because we changed the data we need to update the pointers in the constant memory.
            uploadPrimitives(cxt.owner->primitives->group, stream);
        }

        if(1)
        {
            NVPARTICLES_SCOPED_TIMER("computeWrap", stream);

		    computeWrap(cxt.numParticles, data[0], stream);
        }

        if(1)
        {
            // update the acceleration structure...
            updateSpatialGrid<UniformGridAssignmentFunctor>(grid, 0, cxt.numParticles+1, cxt.maxParticles, (float*)data[0].position, stream);

			// After sorting, the firstDeadIndex is known.
			// Note that there may be dead particles in the (0 - firstDeadIndex) range.
			if(cxt.firstDeadIndexPtr)
				cxt.firstDeadIndexPtr->Copy(grid->d_cellsParticleStartMem, 0, (grid->numCells-1)*sizeof(uint), sizeof(uint), Cu::Buffer::CopyOptions().SetStream((long)stream));


            /// OPTIMIZE:
            // we could only sort if we need to.

            /// OPTIMIZE:
            // NB. The buffer is alive up to numParticles, but
            // the previous numParticles might be larger due to deaths.
            // This means we need to sort with a count of the previous (numParticles+emissionCount) so we don't leave living particles around!

            gridSortData<ParticleDataSorter, ParticleData>(0, cxt.numParticles, data[0], data[1], grid->deviceData(), stream);
#if 0
            NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
            positionSortedBuffer->buffer()->DumpAs<float4>("sorted-P", min(cxt.numParticles,60));
#endif
        }

#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
		if(1)
		{
			NVPARTICLES_SCOPED_TIMER("gridBuildNeibs_CUDA", stream);

			gridBuildNeibs_CUDA<SphBuildNeighborFunctor3>(0, cxt.numParticles, (float4*)data[1].position, grid->deviceData(), stream);
		}
#endif

        if (1)
        {
            NVPARTICLES_SCOPED_TIMER("computeDensity", stream);

            computeDensity(grid->deviceData(), cxt.numParticles, data[1], stream);
#if 0
            NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
            densityBuffer->buffer()->DumpAs<float>("density", min(cxt.numParticles,60));
#endif
        }

        if (1)
        {
            NVPARTICLES_SCOPED_TIMER("computeInternalForces", stream);

            computeInternalForces((parameters->surfaceTension > 0), grid->deviceData(), cxt.numParticles, data[1], &cflDeltaTime, stream);
#if 0
            NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
            forceBuffer->buffer()->DumpAs<float4>("forces", min(cxt.numParticles,60));
#endif
        }

        if (1)
        {
            NVPARTICLES_SCOPED_TIMER("integrate", stream);

	        int cs = colorStyle%8;

	        bool useXsph = false;
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
	        useXsph = (parameters->xsphFactor > 0);
#endif

	        if(cs == 0)
		        integratePass< (int)COLOR_SOURCE_COLOR, 0> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 1)
		        integratePass< (int)COLOR_SOURCE_ID, (int)COLOR_GRADIENT_BLACK_TO_WHITE> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 2)
		        integratePass< (int)COLOR_SOURCE_AGE, (int)COLOR_GRADIENT_WHITE_TO_BLACK> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 3)
		        integratePass< (int)COLOR_SOURCE_VELOCITY, (int)COLOR_GRADIENT_BLUE_TO_RED_HSV> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 4)
		        integratePass< (int)COLOR_SOURCE_PRESSURE, (int)COLOR_GRADIENT_TEMPERATURE> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 5)
		        integratePass< (int)COLOR_SOURCE_DENSITY, (int)COLOR_GRADIENT_TEMPERATURE> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 6)
		        integratePass< (int)COLOR_SOURCE_TAG, 0> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else if(cs == 7)
		        integratePass< (int)COLOR_SOURCE_FORCE, (int)COLOR_GRADIENT_TEMPERATURE> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
	        else
		        integratePass< 0, 0> (useXsph, 0, cxt.numParticles, data[1], data[0], grid->deviceData(), parameters, stream);
#if 0
            NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
            positionBuffer->buffer()->DumpAs<float4>("new-positions", min(cxt.numParticles,60));
#endif
        }

    } // end of substep

    if (1)
    {
        NVPARTICLES_SCOPED_TIMER("computeHeightField", stream);

        computeHeightField_CUDA(data[0].position, data[0].tag, (float*)fieldPtr, parameters->smoothingLength, grid->deviceData(), stream);
    }

    if (1)
    {
        NVPARTICLES_SCOPED_TIMER("updateRenderPosition", stream);

        updateRenderPosition(0, cxt.numParticles, parameters, data[0], (float*)fieldPtr, (float*)fieldPtr2, stream);
#if 0
        NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));
        warpedPositionBuffer->Buffer()->DumpAs<float4>("render-P", min(cxt.numParticles,60));
#endif
    }

    if (parameters->glTexDisplacement != 0)
    {
        NVPARTICLES_CUDA_SAFE_CALL( cudaGraphicsUnmapResources (1, &glResourceDisplacement, stream) );
    }

    // unmap all the buffers...

    idBuffer->unlock();
    positionBuffer->unlock();
    velocityBuffer->unlock();
    colorBuffer->unlock();
    velocityPredictionBuffer->unlock();
    birthTimeBuffer->unlock();
    idSortedBuffer->unlock();
    positionSortedBuffer->unlock();
    velocitySortedBuffer->unlock();
    colorSortedBuffer->unlock();
    velocityPredictionSortedBuffer->unlock();
    birthTimeSortedBuffer->unlock();
	tagBuffer->unlock();
    forceBuffer->unlock();
    densityBuffer->unlock();
    staticColorBuffer->unlock();
    warpedPositionBuffer->unlock();
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
    pressureBuffer->unlock();
#endif
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    xsphVelocityBuffer->unlock();
#endif
}

//------------------------------------------------------------------------------------------
} // end namespace Wcsph
}
}








nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef NVPARTICLES_SOLVER_IMPL_WCSPH_H_INCLUDED
#define NVPARTICLES_SOLVER_IMPL_WCSPH_H_INCLUDED

#include "NvParticlesParticleSolverImpl.h"
#include "gl_utils.h"
#include <cuda_gl_interop.h>

namespace Easy
{
namespace NvParticles
{
namespace Wcsph
{

//------------------------------------------------------------------------------------------
/// Class representing the solver implementation.
///
class Solver : public ParticleSolverImpl
{
    typedef ParticleSolverImpl inherited;

	int colorStyle;
    int debugLevel;

	int subSteps; // number of times to evaluate.
	/// This contains all the options for the particle system.
    struct InternalParameters* parameters;
    float cflDeltaTime;
    cudaGraphicsResource* glResourceDisplacement;
    int oldGlTexDisplacement;
    int oldGlTexDisplacementSize;
    Cu::Buffer fieldBuffer;
    Cu::Buffer fieldBuffer2;

public:
	/// Create this object.
	///
	static void* creator();

	/// Initialize the ParameterSpecs.
	///
	virtual void initialize();

	Solver();
	virtual ~Solver();

	/// Update the internal data from ParameterValues.
	///
	virtual void updateParameters(Parameters& attributes);

	/// Evaluate the system.
	///
	virtual void evaluate(SimulatorContext_GPU& cxt);

	/// Return the particle spacing.
	///
	virtual float particleSpacing();

};
//------------------------------------------------------------------------------------------
}
}
}

#endif // NVPARTICLES_SOLVER_IMPL_WCSPH_H_INCLUDED







nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph_BilateralFilter_CudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

__global__ 
void d_bilateral_filter(
    float* in, 
    float *out,
    int w, 
    int h, 
    int r
    )
{
    uint x = (blockIdx.x * blockDim.x) + threadIdx.x;
    uint y = (blockIdx.y * blockDim.y) + threadIdx.y;

    if (x < w && y < h) 
    {
        float weightSum = 0.0f;
        float weight;
        float vSum = 0.0f;

        for(int i = -r; i <= r; i++)
        {
            for(int j = -r; j <= r; j++)
            {
                int srcX = (x + j);
                int srcY = (y + i);
                if (srcX < 0 || srcX >= w)
                    continue;
                if (srcY < 0 || srcY >= h)
                    continue;

                float v = in[(x + j) + (y + i) * w];
                weight = 1;
                if (v == 999999)
                    weight = 0;
                vSum += weight * v;
                weightSum += weight;
            }
        }

        out[y * w + x] = vSum / weightSum;
    }
}






nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph_CudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "NvParticlesIteratorCudaInline.h"
#include "NvParticlesColorMathCudaInline.h"
#include "NvParticlesGridCuda.h"

//------------------------------------------------------------------------------------------
__device__ __constant__	InternalParameters d_parameters;
static InternalParameters h_parameters;

#ifdef __CUDA_ARCH__
#define NVPARTICLES_SYSTEM_PARAM(x) d_parameters.x
#else
#define NVPARTICLES_SYSTEM_PARAM(x) h_parameters.x
#endif

//------------------------------------------------------------------------------------------
//these need to come after these parameters have been declared!
//#include "particles/NvParticlesParticleStructCudaInline.cc"
#include "NvParticlesGridCudaInline.h"
#include "NvParticlesPrimitivesCudaInline.h"
#include "NvParticlesForcesCudaInline.h"

//-----------------------------------------------------------------------------------
/// Helper function for calculating the pressure from density.
///
inline NVPARTICLES_CUDA_EXPORT
float computePressure(const float density)
{
#if defined(NVPARTICLES_WCSPH_USE_TAIT_EQUATION)
    // Use the Tait Equation-of-State.
    return NVPARTICLES_SYSTEM_PARAM(cache.eosTaitConstantB) * (powf(density / NVPARTICLES_SYSTEM_PARAM(restDensity), NVPARTICLES_SYSTEM_PARAM(eosTaitPower)) - 1.f);
#else
    // Use the Ideal Gas Equation-of-State (Muller et al.)
	return NVPARTICLES_SYSTEM_PARAM(restPressure) + NVPARTICLES_SYSTEM_PARAM(cache.speedOfSoundPow2) * (density - NVPARTICLES_SYSTEM_PARAM(restDensity));
#endif
}

//-----------------------------------------------------------------------------------

#define NVPARTICLES_WCSPH_TAG_NONE (0)
#define NVPARTICLES_WCSPH_TAG_SURFACE (1<<1)

#include "Wcsph_Kernels_CudaInline.h"
#include "Wcsph_Density_CudaInline.h"
#include "Wcsph_Forces_CudaInline.h"
#include "Wcsph_BilateralFilter_CudaInline.h"
#include "Wcsph_Rasterizer_CudaInline.h"
#include "Wcsph_Integrate_CudaInline.h"

//------------------------------------------------------------------------------------------
void uploadParticleParameters(const InternalParameters* parameters, cudaStream_t stream=0)
{
    h_parameters = *parameters;

    // precalculate some constants...

    h_parameters.cache.velocityLimitPow2 = parameters->velocityLimit * parameters->velocityLimit;

#if defined(NVPARTICLES_WCSPH_USE_ARTIFICIAL_VISCOSITY)
    h_parameters.cache.viscosityKernelConstant = /*h_parameters.viscosity */ sph::Wendland::gradientConstant(h_parameters.smoothingLength);
#else
    h_parameters.cache.viscosityKernelConstant = h_parameters.viscosity * sph::Viscosity::laplaceConstant(h_parameters.smoothingLength);
#endif
    h_parameters.cache.smoothingLengthPow2 = h_parameters.smoothingLength * h_parameters.smoothingLength;
    h_parameters.cache.smoothingLengthPow3 = h_parameters.cache.smoothingLengthPow2 * h_parameters.smoothingLength;
    h_parameters.cache.smoothingLengthPow4 = h_parameters.cache.smoothingLengthPow2 * h_parameters.cache.smoothingLengthPow2;
    h_parameters.cache.invSmoothingLength = 1.f/h_parameters.smoothingLength;
	h_parameters.cache.speedOfSoundPow2 = h_parameters.speedOfSound * h_parameters.speedOfSound;
	h_parameters.cache.deltaTimePow2 = h_parameters.deltaTime * h_parameters.deltaTime;

	// for the artificial viscosity (0.01*h^2) to avoid singularities.
	// (from M. Becker & M. Teschner / Weakly compressible SPH for free surface flows)
	h_parameters.cache.epsArtificialViscosity = 0.01f*h_parameters.smoothingLength*h_parameters.smoothingLength;

    h_parameters.cache.densityKernelConstant = sph::Poly6::kernelConstant(h_parameters.smoothingLength);

#if defined(NVPARTICLES_WCSPH_USE_TAIT_EQUATION)
    //h_parameters.eosTaitPower = parameters->eosTaitPower;
    h_parameters.cache.eosTaitConstantB = (h_parameters.cache.speedOfSoundPow2 * parameters->restDensity) / parameters->eosTaitPower;
	h_parameters.speedOfSoundPower = (parameters->eosTaitPower - 1)/2;
#endif

#ifdef NVPARTICLES_WCSPH_USE_MULLER_PRESSURE
    // Muller fast pressure.
    h_parameters.cache.pressureKernelConstant = 0.5f * sph::Spiky::gradientConstant(h_parameters.smoothingLength);
#else
    // Monaghan pressure:
    h_parameters.cache.pressureKernelConstant = sph::Wspiky::gradientConstant(h_parameters.smoothingLength);
#endif

    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_parameters, &h_parameters, sizeof(InternalParameters), 0, cudaMemcpyHostToDevice, stream));

	buildKernelLookup<KernelFunctor_Poly6_3D_Kernel, float> (h_parameters.particleRestDistance, h_parameters.smoothingLength, NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE, h_wallLookup_Poly6_3D_Kernel);
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_wallLookup_Poly6_3D_Kernel, h_wallLookup_Poly6_3D_Kernel, sizeof(float)*NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE, 0, cudaMemcpyHostToDevice, stream));

	buildKernelLookup<KernelFunctor_Viscosity_3D_Laplace, float> (h_parameters.particleRestDistance, h_parameters.smoothingLength, NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE, h_wallLookup_Viscosity_3D_Laplace);
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_wallLookup_Viscosity_3D_Laplace, h_wallLookup_Viscosity_3D_Laplace, sizeof(float)*NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE, 0, cudaMemcpyHostToDevice, stream));

	buildKernelLookup<KernelFunctor_Poly6_3D_Gradient, float> (h_parameters.particleRestDistance, h_parameters.smoothingLength, NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE, h_wallLookup_Poly6_3D_Gradient);
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_wallLookup_Poly6_3D_Gradient, h_wallLookup_Poly6_3D_Gradient, sizeof(float)*NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE, 0, cudaMemcpyHostToDevice, stream));
}


#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)

//------------------------------------------------------------------------------------------
/// use the SPH smoothing-radius to reduce the size of the adjacency-list.
///
struct SphBuildNeighborFunctor3 : public BuildNeibsIterator3
{
    inline NVPARTICLES_CUDA_EXPORT static
	bool item (SphBuildNeighborFunctor3 &it, uint const &index_i, uint const &index_j, float3 const &position_i)
    {
		float3 position_j = make_float3(it.positions[index_j]);

		float3 relPos = (position_i - position_j);
		if(NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
			relPos -= it.periodicDisplacement;
		relPos *= NVPARTICLES_SYSTEM_PARAM(invScale);
		float rPow2 = dot(relPos, relPos);

		if (rPow2 < NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2))
        {
			if (it.counter < it.data.adjacencyListMaxItems)
			{
				// store the periodic sign within the adjacentIndex (so we can reconstruct later)
				uint indexWrap = index_j;

				if (1)// || isPeriodic)
				{
					if (it.periodicSign.x == 1)
						indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXPLUS;
					else if (it.periodicSign.x == -1)
						indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPXMINUS;
					if (it.periodicSign.y == 1)
						indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYPLUS;
					else if (it.periodicSign.y == -1)
						indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPYMINUS;
					if (it.periodicSign.z == 1)
						indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZPLUS;
					else if (it.periodicSign.z == -1)
						indexWrap |= NVPARTICLES_SPATIAL_GRID_BOUNDARY_WRAPZMINUS;
				}

#if defined(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE)

			    const uint lane = index_i/NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE;
			    const uint offset = index_i&(NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE-1);
                it.data.adjacencyListPtr[lane * it.data.adjacencyListPitch + it.counter*NVPARTICLES_SPATIAL_GRID_ADJACENCY_LIST_INTERLEAVE + offset] = indexWrap;

#else
				it.data.adjacencyListPtr[index_i * it.data.adjacencyListPitch + it.counter] = indexWrap;
#endif
		    }

	        it.counter++;
	    }

        return true;
    }
};

#endif // defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)

//-----------------------------------------------------------------------------------
/// format the particle data for rendering...
///
__global__
void updateRenderPositionKernel(const int nParticles,
                                ParticleData data
                               )
{
    const int index = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (index >= nParticles)
        return;

	float4 simPosition = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, position, index);
    float4 warpedPosition = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, warpedPosition, index);

    // simple copy for now...
    warpedPosition = simPosition;

    const int displacementWidth = NVPARTICLES_SYSTEM_PARAM(glTexDisplacementSize);

    if (displacementWidth != 0)
    {
        //warpedPosition.y *= sinf(simPosition.x*simPosition.z/180);

        int3 cell = ComputeHeightFieldIterator::posToCell(make_float4(simPosition.x, simPosition.y, simPosition.z, simPosition.w));
        cell.x = min(NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x-1, cell.x);
        cell.y = min(NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).y-1, cell.y);
        cell.z = min(NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z-1, cell.z);
        cell.x = max(0, cell.x);
        cell.y = max(0, cell.y);
        cell.z = max(0, cell.z);
        float minSurfaceHeight = data.field[cell.x+cell.z*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x];

        //if (minSurfaceHeight - simPosition.y > 0.1)
        {
            // we are near the surface or underneath...

            if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) & 3)
	        {
                vec3f Pw = make_vec3f(simPosition.x, simPosition.y, simPosition.z);
                vec3f Pb = NVPARTICLES_SYSTEM_PARAM(boundaryMatrixInv).multiplyPoint(Pw);

                float rPow2 = (Pb.x*Pb.x+Pb.z*Pb.z);
                rPow2 = clamp(rPow2, 0.f, 1.f);
                float w = 1.0f - powf(rPow2,9);
                w = 1-powf(w, 9);

                warpedPosition.y -= minSurfaceHeight * w;

                if (data.displacement != 0)
                {
                    // lookup from the displacement...
                    int ix = (displacementWidth-1)*(Pb.x/2+0.5);
                    int iy = (displacementWidth-1)*(Pb.z/2+0.5);
                    ix = min((displacementWidth-1), ix);
                    iy = min((displacementWidth-1), iy);
                    ix = max(0, ix);
                    iy = max(0, iy);
                    float4 geomPw = data.displacement[ix+iy*displacementWidth];

                    warpedPosition.y += geomPw.y * w;
                }
            }
        }
    }

	const int outIndex = index;
	data.warpedPosition[outIndex] = warpedPosition;
}

//------------------------------------------------------------------------------------------
void updateRenderPosition(int start, int nParticles, InternalParameters* parameters, ParticleData& data, float* field, float* blurredField, cudaStream_t stream)
{
    if(nParticles == 0)
        return;

    uint nThreads, nBlocks;

    const int displacementWidth = NVPARTICLES_SYSTEM_PARAM(glTexDisplacementSize);

    if (field && displacementWidth)
    {
        // do a bilateral blur on the data to denoise the missing surface values...
        dim3 gridSize((NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x + 16 - 1) / 16, (NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z + 16 - 1) / 16);
        dim3 blockSize(16, 16);
        d_bilateral_filter <<<gridSize, blockSize, 0, stream>>> (field, blurredField, NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x, NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z, 2);
        cudaMemcpyAsync(field, blurredField, NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z*sizeof(float), cudaMemcpyDeviceToDevice, stream);
    }

#if defined(NVPARTICLES_HAS_FERMI)
    computeGridSize(nParticles, 256, nBlocks, nThreads);
#else
    computeGridSize(nParticles, 128, nBlocks, nThreads);
#endif

    data.field = field;
	updateRenderPositionKernel <<<nBlocks, nThreads, 0, stream>>>(
		nParticles,
		data
	);
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: updateRenderPositionKernel");
}

//------------------------------------------------------------------------------------------
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/*
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//-----------------------------------------------------------------------------------
#define NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE 16
__device__ __constant__ float d_wallLookup_Poly6_3D_Kernel[NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE];
static float h_wallLookup_Poly6_3D_Kernel[NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE];

__device__ __constant__ float d_wallLookup_Viscosity_3D_Laplace[NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE];
static float h_wallLookup_Viscosity_3D_Laplace[NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE];

__device__ __constant__ float d_wallLookup_Poly6_3D_Gradient[NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE];
static float h_wallLookup_Poly6_3D_Gradient[NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE];

//------------------------------------------------------------------------------------------
struct KernelFunctor_Poly6_3D_Kernel
{
	static void init(float& sum)
	{
		sum = 0;
	}

	static void item(float& sum, const vec3f& R_ij, float r, float h)
	{
		sum += sph::Poly6::kernelVariable(h*h, r*r) * sph::Poly6::kernelConstant(h);
	}
};

//-----------------------------------------------------------------------------------
struct KernelFunctor_Viscosity_3D_Laplace
{
	static void init(float& sum)
	{
		sum = 0;
	}

	static void item(float& sum, const vec3f& R_ij, float r, float h)
	{
		sum += sph::Viscosity::laplaceVariable(h, r) * sph::Viscosity::laplaceConstant(h);
	}
};

//-----------------------------------------------------------------------------------
struct KernelFunctor_Poly6_3D_Gradient
{
	static void init(float& sum)
	{
		sum = 0;
	}

	static void item(float& sum, const vec3f& R_ij, float r, float h)
	{
		sum += R_ij.z * sph::Poly6::gradientVariable(h, h*h, r) * sph::Poly6::gradientConstant(h);
	}
};

//-----------------------------------------------------------------------------------
template <class KernelFunctor, class T>
void buildKernelLookup(float dx, float h, int tableSize, T* outTable)
{
	int iradius = (int)ceilf(h/dx);
	int size = iradius*2;
	float hPow2 = h*h;

	for (int i=0; i<tableSize; ++i)
	{
		float fi = size * (float(i)/(tableSize-1));

		T sum;
		KernelFunctor::init(sum);

		for (int iz=-iradius; iz<iradius; ++iz)
		{
			for (int iy=-iradius; iy<iradius; ++iy)
			{
				for (int ix=-iradius; ix<iradius; ++ix)
				{
					vec3f R_ij = (make_vec3f(0, 0, fi) - make_vec3f(ix,iy,iz))*dx;
					// does this fall into the smoothing radius?
					float rPow2 = dot(R_ij, R_ij);

					if (rPow2 < hPow2)
					{
						KernelFunctor::item(sum, R_ij, sqrtf(rPow2), h);
					}
				}
			}
		}

		outTable[(tableSize-1)-i] = sum;
	}
}

//-----------------------------------------------------------------------------------
/// interpolate the kernel lookup.
///
template <class T>
inline NVPARTICLES_CUDA_EXPORT 
T calcKernelLookup(float penetration, T* table)
{
	// given coverage, calculate the kernel using the wall.

	// normalize this penetration. 
	// (remember the table goes from completely outside to completely inside)
	// i.e. -h to +h penetration.
	float f = (penetration * NVPARTICLES_SYSTEM_PARAM(invScale)) / (NVPARTICLES_SYSTEM_PARAM(smoothingLength)*2); 
	// negative distance not supported.
	f = max(f, 0.f);

	// clamp to range
	float fx = f * (NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE-1);
	fx = min(fx, float(NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE-1));
	int ix0 = floorf(fx);
	int ix1 = ix0+1;
	ix1 = min(ix1, NVPARTICLES_WCSPH_KERNEL_LOOKUP_SIZE-1);

	float fraction = fx - ix0;
	T value = (1-fraction)*table[ix0] + (fraction)*table[ix1];

	return value;
}

//-----------------------------------------------------------------------------------
/// Helper function for calculating the pressure force from a wall.
/// (from Harada et al. - "Smoothed Particle Hydrodynamics on GPUs")
///
inline NVPARTICLES_CUDA_EXPORT 
vec3f computeWallPressureForce(float distance, const vec3f& N)
{
	if (distance <= 0)
		distance = 0;

	float separation = NVPARTICLES_SYSTEM_PARAM(particleRestDistance)/2 - distance*NVPARTICLES_SYSTEM_PARAM(invScale);
	if (separation <= 0)
		return make_vec3f(0);

	vec3f Fpressure = (separation * N) / NVPARTICLES_SYSTEM_PARAM(cache.deltaTimePow2);
	//Fpressure *= NVPARTICLES_SYSTEM_PARAM(particleMass);
	return Fpressure;
}

//-----------------------------------------------------------------------------------
/// calculate the penetration with the wall (taking account of any periodic walls).
///
inline static NVPARTICLES_CUDA_EXPORT
float computeWallPenetration(const vec3f Pw, const float collisionDist, vec3f& contactPoint, vec3f& contactNormal)
{
	// transform point into primitive-space.
	vec3f P = NVPARTICLES_SYSTEM_PARAM(boundaryMatrixInv).multiplyPoint(Pw);
	contactNormal = make_vec3f(0);
	contactPoint = P;

	// TODO: transform collision-distance into primitive-space. (creating a non-uniform scaled sphere)
	vec3f collisionRadius = make_vec3f(0);
    collisionRadius = NVPARTICLES_SYSTEM_PARAM(boundaryMatrixInv).multiply(make_vec3f(collisionDist));

	float xlen = length(NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).X());
	float ylen = length(NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).Y());
	float zlen = length(NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).Z());

	vec3f Pcontact[6];
	vec3f Ncontact[6];
	float penetration[6] = {0,0,0,0,0,0};

    /// HACK:
    // ignore the positive-y penetration because we will kill particles that leave the domain through the top.
	if (!NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYPOS(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		penetration[0] = Collision::HalfSpace(P, collisionRadius.y, make_vec4f(0,1,0,1), Pcontact[0], Ncontact[0]) * ylen;
	if (!NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYNEG(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		penetration[1] = Collision::HalfSpace(P, collisionRadius.y, make_vec4f(0,-1,0,1), Pcontact[1], Ncontact[1]) * ylen;

	if (!NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXPOS(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		penetration[2] = Collision::HalfSpace(P, collisionRadius.x, make_vec4f(1,0,0,1), Pcontact[2], Ncontact[2]) * xlen;
	if (!NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXNEG(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		penetration[3] = Collision::HalfSpace(P, collisionRadius.x, make_vec4f(-1,0,0,1), Pcontact[3], Ncontact[3]) * xlen;

	if (!NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZPOS(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		penetration[4] = Collision::HalfSpace(P, collisionRadius.z, make_vec4f(0,0,1,1), Pcontact[4], Ncontact[4]) * zlen;
	if (!NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZNEG(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		penetration[5] = Collision::HalfSpace(P, collisionRadius.z, make_vec4f(0,0,-1,1), Pcontact[5], Ncontact[5]) * zlen;

	int maxIndex = 0;
	float maxPenetration = 0;
	for(int i=0; i<6; ++i)
	{
		if (penetration[i] > maxPenetration)
		{
			maxPenetration = penetration[i];
			maxIndex = i;
		}
	}

    contactPoint = NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).multiplyPoint(Pcontact[maxIndex]);
    contactNormal = normalize(NVPARTICLES_SYSTEM_PARAM(boundaryMatrixInv).multiplyTranspose(Ncontact[maxIndex]));

	return maxPenetration;
}

//-----------------------------------------------------------------------------------
/// Iterator to calculate density using the discrete summation approach.
///
struct CalcDensitySummationIterator : public IteratorFunctorBase3<float4, true>
{
	typedef CalcDensitySummationIterator Iter;
    float totalDensity;
    ParticleData inData;

    static NVPARTICLES_CUDA_EXPORT 
	void pre(Iter &it, uint const index_i)
    {
        it.totalDensity = 0;
    }
	
    static NVPARTICLES_CUDA_EXPORT 
	bool item(Iter &it, uint const &index_i, uint const &index_j, float3 const& position_i)
    {
        float3 position_j = make_float3(NVPARTICLES_SYSTEM_FETCH(it.inData, position, index_j));
		if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
			position_j += it.periodicDisplacement;

		// get relative position.
		float3 position_ij = (position_i - position_j) * NVPARTICLES_SYSTEM_PARAM(invScale);
        float rPow2 = dot(position_ij, position_ij);

        if (rPow2 < NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2))
        {
			// particle-mass and kernel-constants have been hoisted outside of the loop.
			/// CAVEAT: this assumes the same particle-mass for all particles.

			it.totalDensity += sph::Poly6::kernelVariable(NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2), rPow2);
		}

        return true;
    }

    static NVPARTICLES_CUDA_EXPORT 
	void post(Iter &it, const uint index_i)
    {
        // get the mass-density at this particle...
        float density_i = (it.totalDensity * NVPARTICLES_SYSTEM_PARAM(particleMass) * NVPARTICLES_SYSTEM_PARAM(cache.densityKernelConstant));

#if defined(NVPARTICLES_WCSPH_USE_WALL_WEIGHT)

		float3 velocity_i = make_float3(it.inData.velocity[index_i]);

		float wallDensity = 0;
		vec3f wallViscosity = make_vec3f(0);
		vec3f wallColorFieldGradient = make_vec3f(0);
		const float wallCollisionRadius = NVPARTICLES_SYSTEM_PARAM(smoothingLength)/NVPARTICLES_SYSTEM_PARAM(invScale);
		vec3f wallNormal;
		float wallPenetration = 0;

		if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) & 3)
		{
			// add the density of the wall (if any)...
			vec3f Pcontact;
			wallPenetration = computeWallPenetration(
									make_vec3f(it.position_i.x, it.position_i.y, it.position_i.z), 
									wallCollisionRadius, 
									Pcontact, wallNormal
									);

			if (wallPenetration >= NVPARTICLES_EPSILON)
			{
				wallDensity = NVPARTICLES_SYSTEM_PARAM(particleMass)
						* calcKernelLookup<float>(wallPenetration, d_wallLookup_Poly6_3D_Kernel);

				wallViscosity = (NVPARTICLES_SYSTEM_PARAM(particleMass)/NVPARTICLES_SYSTEM_PARAM(restDensity))
						* NVPARTICLES_SYSTEM_PARAM(viscosity) * (make_vec3f(0)-make_vec3f(velocity_i.x,velocity_i.y,velocity_i.z))
						* calcKernelLookup<float>(wallPenetration, d_wallLookup_Viscosity_3D_Laplace);

				wallColorFieldGradient = (NVPARTICLES_SYSTEM_PARAM(particleMass)/NVPARTICLES_SYSTEM_PARAM(restDensity))
						* calcKernelLookup<float>(wallPenetration, d_wallLookup_Poly6_3D_Gradient) * wallNormal;
			}
		}

		density_i += wallDensity;

		// initialize the internal-forces with the wall pressure!
		vec3f wallForce = computeWallPressureForce(wallCollisionRadius-wallPenetration, wallNormal);// / density_i;
		wallForce += wallViscosity / density_i;
		it.inData.force[index_i] = make_float4(wallForce.x, wallForce.y, wallForce.z, 0);
		
		//it.inData.color[index_i] = make_float4(wallColorFieldGradient.x, wallColorFieldGradient.y, wallColorFieldGradient.z, 1);

#endif
        // store the density.
        it.inData.density[index_i] = density_i;

#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
        // Since we have the density already loaded, we can initialize the particle's pressure,
        // potentially reducing register pressure on the computeInternalForces kernel.
        // BUT this may incur a penalty as we are doing an uncoaleased read of BOTH
        // density AND pressure in the next pass. Hence the option.
        it.inData.pressure[index_i] = computePressure(density_i);
#endif
    }
};

//-----------------------------------------------------------------------------------
__global__ void computeDensityKernel(uint numParticles, ParticleData inData,
#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
	SpatialGrid::AdjacencyListData const spatialGridData
#else
	SpatialGrid::SpatialGridData const spatialGridData
#endif
                                 )
{
    uint index = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (index >= numParticles)
        return;

    CalcDensitySummationIterator it;
    it.inData = inData;

    float3 position_i = make_float3(NVPARTICLES_SYSTEM_FETCH_NOTEX(inData, position, index));

	iterateNeibs<CalcDensitySummationIterator, true, 1>(it, index, position_i, spatialGridData);
}

//------------------------------------------------------------------------------------------
static void computeDensity(
	SpatialGrid::SpatialGridData spatialGridData, 
	int n, 
	ParticleData inData, 
	cudaStream_t stream=0
	)
{
    if(n == 0)
        return;

    uint threadsPerBlock;
#ifdef NVPARTICLES_WCSPH_USE_NEIBS_LIST
    threadsPerBlock = 128;
#else
    threadsPerBlock = 128;
#endif

#ifdef NVPARTICLES_HAS_FERMI
    threadsPerBlock = 224;
#endif

    uint numThreads, numBlocks;
    computeGridSize(n, threadsPerBlock, numBlocks, numThreads);

    while(numBlocks >= 64*1024)
    {
        // have to rescale threadsPerBlock due to too large grid size >=65536
        threadsPerBlock += 32;
        computeGridSize(n, threadsPerBlock, numBlocks, numThreads);
    }

#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
	const SpatialGrid::AdjacencyListData& spatialData = spatialGridData.adjacencyData;
#else
	const SpatialGrid::SpatialGridData& spatialData = spatialGridData;
#endif

    computeDensityKernel<<<numBlocks, numThreads, 0, stream>>>(n, inData, spatialData);
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeDensityKernel");
}

//-----------------------------------------------------------------------------------
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//-----------------------------------------------------------------------------------
/// calculate speed-of-sound from density.
///
inline NVPARTICLES_CUDA_EXPORT 
float computeSpeedOfSound(const float density)
{
	return NVPARTICLES_SYSTEM_PARAM(speedOfSound) * powf(density/NVPARTICLES_SYSTEM_PARAM(restDensity), NVPARTICLES_SYSTEM_PARAM(speedOfSoundPower));
}

//-----------------------------------------------------------------------------------
/// Kernel arguments.
///
struct CalcInternalForcesKernelParams
{
	uint numParticles;
	ParticleData inData;
#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
	SpatialGrid::AdjacencyListData spatialGridData;
#else
	SpatialGrid::SpatialGridData spatialGridData;
#endif
    float* maxCflPtr;

	CalcInternalForcesKernelParams()
	{
	}

	CalcInternalForcesKernelParams(
		const uint _numParticles,
		const ParticleData _inData,
#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
        const SpatialGrid::AdjacencyListData _spatialGridData,
#else
        const SpatialGrid::SpatialGridData _spatialGridData,
#endif
        float* _maxCflPtr
        )
		:
			numParticles(_numParticles),
			inData(_inData),
			spatialGridData(_spatialGridData),
            maxCflPtr(_maxCflPtr)
	{
	}
};

__device__ __constant__	CalcInternalForcesKernelParams d_CalcInternalForcesKernelParams;
static CalcInternalForcesKernelParams h_CalcInternalForcesKernelParams;

#ifdef NVPARTICLES_KERNEL_ARG
#error NVPARTICLES_KERNEL_ARG already defined!
#endif
#ifdef __CUDA_ARCH__
#define NVPARTICLES_KERNEL_ARG(x) d_CalcInternalForcesKernelParams.x
#else
#define NVPARTICLES_KERNEL_ARG(x) h_CalcInternalForcesKernelParams.x
#endif

//-----------------------------------------------------------------------------------
/// calc symmetrized pressure and calculate viscosity forces
///
template <bool USE_PRESSURE, bool USE_VISCOSITY, bool USE_TENSION, bool USE_XSPH>
struct CalcInternalForcesIterator : public IteratorFunctorBase3<float4, true>
{
    float3 velocity_i;
    float density_i;
    float pressure_i;
	float speedOfSound_i;
    float3 viscosityForce;
    float3 pressureForce;
    float3 colorGradient;
    float colorLaplacian;
	float3 totalForce;
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    float3 xsphVelocity;
#endif
#if defined(NVPARTICLES_WCSPH_USE_TAG_SURFACE)
    float4 massCenter;
#endif
    ParticleData inData;


    static NVPARTICLES_CUDA_EXPORT
	void pre(CalcInternalForcesIterator &it, uint index_i)
    {
        it.density_i = NVPARTICLES_SYSTEM_FETCH_NOTEX(it.inData, density, index_i);

        if(USE_PRESSURE)
        {
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
            it.pressure_i = NVPARTICLES_SYSTEM_FETCH_NOTEX(it.inData, pressure, index_i);
#else
            it.pressure_i = computePressure(it.density_i);
#endif

            it.pressureForce = make_float3(0);
        }

        if(USE_VISCOSITY)
        {
			it.velocity_i = make_float3(NVPARTICLES_SYSTEM_FETCH_NOTEX(it.inData, veleval, index_i));
            it.viscosityForce = make_float3(0);
        }

#if defined(NVPARTICLES_WCSPH_USE_XSPH)
        if (USE_XSPH)
        {
            it.xsphVelocity = make_float3(0);
        }
#endif

        if (USE_TENSION)
        {
            it.colorGradient = make_float3(0);
            it.colorLaplacian = 0;
        }

#if defined(NVPARTICLES_WCSPH_USE_ADAPTIVE_TIMESTEP) || (NVPARTICLES_WCSPH_USE_VISCOSITY == NVPARTICLES_WCSPH_VISCOSITY_ARTIFICIAL)
		it.speedOfSound_i = computeSpeedOfSound(it.density_i);
#endif

#if defined(NVPARTICLES_WCSPH_USE_TAG_SURFACE)
        it.massCenter = make_float4(0);
#endif
    }

    static NVPARTICLES_CUDA_EXPORT
	bool item(CalcInternalForcesIterator &it, uint const &index_i, uint const &index_j, float3 const &position_i)
    {
        // the same item doesn't impose a force on itself!
        if (index_j != index_i)
        {
            float3 position_j = make_float3(NVPARTICLES_SYSTEM_FETCH(it.inData, position, index_j));
			if(NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
				position_j += it.periodicDisplacement;

			// get relative position.
			float3 position_ij = (position_i - position_j) * NVPARTICLES_SYSTEM_PARAM(invScale);
            float rPow2 = dot(position_ij, position_ij);

            if (rPow2 < NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2))
            {
				// load all the data we need...
                float density_j = NVPARTICLES_SYSTEM_FETCH_NOTEX(it.inData, density,  index_j);

                float3 velocity_j = make_float3(NVPARTICLES_SYSTEM_FETCH(it.inData, veleval, index_j));
				float3 velocity_ij = it.velocity_i - velocity_j;

				float relVelDotRelPos = dot(velocity_ij, position_ij);

#if defined(NVPARTICLES_WCSPH_USE_TAG_SURFACE)
                // sum the mass centers...
                float weight = (it.density_i / density_j);
			    it.massCenter += make_float4(weight * position_j, weight);
#endif

				/// CAVEAT:
				// The gradient calcs divide by r, so (r == 0) is a problem.
                float r = sqrtf(rPow2) + NVPARTICLES_EPSILON;

                if (USE_PRESSURE)
                {
                    // density_i should NEVER be zero here; if a nearby neighbor 
                    // was found then density MUST logically be > 0.
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
                    float pressure_j = NVPARTICLES_SYSTEM_FETCH_NOTEX(it.inData, pressure, index_j);
#else
                    float pressure_j = computePressure(density_j);
#endif
                    // reduce the negative pressure...
                    if (pressure_j < 0)
                        pressure_j *= NVPARTICLES_SYSTEM_PARAM(negativePressureFactor);

#if defined(NVPARTICLES_WCSPH_USE_MULLER_PRESSURE)
                    // A faster method by balancing with the arithmetic-mean-pressure.
                    // NOTE: mass and the divide-by-two are hoisted out of the inner loop.

                    it.pressureForce -= position_ij * ((it.pressure_i + pressure_j) / density_j)
										* sph::Spiky::gradientVariable(NVPARTICLES_SYSTEM_PARAM(smoothingLength), r);
#else
                    // NOTE: only mass is hoisted out of this formula.
					/// OPTIMIZATION:
					// we could precalc the particle_i component of this formula outside of this inner-loop (1 div and 2 muls).

					it.pressureForce -= position_ij * ( (it.pressure_i/(it.density_i*it.density_i)) + (pressure_j/(density_j*density_j)) )
                                     * sph::Spiky::gradientVariable(NVPARTICLES_SYSTEM_PARAM(smoothingLength), r);
#endif
                }

                if (USE_VISCOSITY)
                {
#if defined(NVPARTICLES_WCSPH_USE_ARTIFICIAL_VISCOSITY)

                    float artificalViscosity = 0;
                    if (relVelDotRelPos < 0)
                    {
                	    const float mu = relVelDotRelPos * NVPARTICLES_SYSTEM_PARAM(smoothingLength) / (rPow2 + NVPARTICLES_SYSTEM_PARAM(cache.epsArtificialViscosity));
                        // use the calculated speedOfSound.
	                    //artificalViscosity = (mu * viscosity * (it.speedOfSound_i + computeSpeedOfSound(density_j))) / (density_i + density_j);
                        // ... or use the average speedOfSound.
	                    artificalViscosity = (mu * NVPARTICLES_SYSTEM_PARAM(artificialViscosity) * 2.0f * NVPARTICLES_SYSTEM_PARAM(speedOfSound)) / (it.density_i + density_j);
                    }

					it.viscosityForce += position_ij * artificalViscosity *
                        sph::Wendland::gradientVariable(NVPARTICLES_SYSTEM_PARAM(smoothingLength), r);

#else
					it.viscosityForce -= ( (velocity_ij) / (density_j) )
                        * sph::Viscosity::laplaceVariable(NVPARTICLES_SYSTEM_PARAM(smoothingLength), r);
#endif
                }


#if defined(NVPARTICLES_WCSPH_USE_XSPH)
                if (computeXsph)
                {
                    it.xsphVelocity -= ((velocity_ij) / (density_j + it.density_i))
                        * sph::Poly6::kernelVariable(NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2), rPow2);
                }
#endif

#if defined(NVPARTICLES_WCSPH_USE_SURFACE_TENSION)
                if (USE_TENSION)
                {
                    // color-field for smoothing...
                    it.colorGradient += position_ij * ( 1.0f / (density_j) )
                        * sph::Poly6::gradientVariable(NVPARTICLES_SYSTEM_PARAM(smoothingLength), NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2), r);

                    it.colorLaplacian += ( 1.0f / (density_j) )
                        * sph::Poly6::laplaceVariable(NVPARTICLES_SYSTEM_PARAM(smoothingLength), NVPARTICLES_SYSTEM_PARAM(cache.smoothingLengthPow2), r, rPow2);
                }
#endif
            }
        }

        return true;
    }

    static NVPARTICLES_CUDA_EXPORT
	void post(CalcInternalForcesIterator &it, uint index_i)
    {
        float3 totalForce = make_float3(0);

#if defined(NVPARTICLES_WCSPH_USE_TAG_SURFACE)

        uint tag_i = NVPARTICLES_WCSPH_TAG_NONE;

        if (it.massCenter.w <= 2.0)
        {
            tag_i = NVPARTICLES_WCSPH_TAG_SURFACE;
        }
        else
        {
            it.massCenter.x /= it.massCenter.w;
            it.massCenter.y /= it.massCenter.w;
            it.massCenter.z /= it.massCenter.w;
            float distToMassCenter = length(it.position_i - make_float3(it.massCenter));            

		    if (NVPARTICLES_SYSTEM_PARAM(surfaceDistance) > 0 && distToMassCenter > NVPARTICLES_SYSTEM_PARAM(surfaceDistance))
            {
			    tag_i = NVPARTICLES_WCSPH_TAG_SURFACE;
            }
        }

        float wallPenetration = 0;

		if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) & 3)
		{
			// add the density of the wall (if any)...
			vec3f wallContact;
			const float wallCollisionRadius = (NVPARTICLES_SYSTEM_PARAM(smoothingLength)) / NVPARTICLES_SYSTEM_PARAM(invScale);
			vec3f wallNormal;
			
			wallPenetration = computeWallPenetration(
									make_vec3f(it.position_i.x, it.position_i.y, it.position_i.z),
									wallCollisionRadius,
									wallContact, wallNormal
									);

            /// HACK:
            // hack to make sure the walls don't create a surface.
            /// TODO:
            // ideally this should get the center of mass of the static wall particles,
            // and then incorporate these into the center of mass computation.
            // theoretically this should prevent a surface being created.
            if (wallPenetration > 0)
                tag_i = NVPARTICLES_WCSPH_TAG_NONE;
        }

        it.inData.tag[index_i] = tag_i;
#endif

		// we assume particle_i and particle_j have the same mass,
		// so mass has been hoisted out of the inner loop into here.

        if (USE_PRESSURE)
        {
#if defined(NVPARTICLES_WCSPH_USE_MULLER_PRESSURE)
			it.pressureForce *=  NVPARTICLES_SYSTEM_PARAM(particleMass) * NVPARTICLES_SYSTEM_PARAM(cache.pressureKernelConstant) / it.density_i;
#else
            // density_i is handled inside inner-loop.
			it.pressureForce *=  NVPARTICLES_SYSTEM_PARAM(particleMass) * NVPARTICLES_SYSTEM_PARAM(cache.pressureKernelConstant);
#endif
			totalForce += it.pressureForce;
        }

        if (USE_VISCOSITY)
        {
#if defined(NVPARTICLES_WCSPH_USE_ARTIFICIAL_VISCOSITY)
            // density_i is handled inside inner-loop.
			it.viscosityForce *= NVPARTICLES_SYSTEM_PARAM(particleMass) * NVPARTICLES_SYSTEM_PARAM(cache.viscosityKernelConstant);
#else
            it.viscosityForce *= NVPARTICLES_SYSTEM_PARAM(particleMass) * NVPARTICLES_SYSTEM_PARAM(cache.viscosityKernelConstant) / it.density_i;
#endif
			totalForce += it.viscosityForce;
        }

#if defined(NVPARTICLES_WCSPH_USE_XSPH)
        if (USE_XSPH)
        {
            it.xsphVelocity *= NVPARTICLES_SYSTEM_PARAM(particleMass) * 2.0f * sph::Poly6::kernelConstant(NVPARTICLES_SYSTEM_PARAM(smoothingLength));
            it.inData.xsphVelocity[index_i] = make_float4(it.xsphVelocity, 0);
        }
#endif

#if defined(NVPARTICLES_WCSPH_USE_SURFACE_TENSION)
        if (USE_TENSION)
        {
            it.colorGradient *= NVPARTICLES_SYSTEM_PARAM(particleMass) * sph::Poly6::gradientConstant(NVPARTICLES_SYSTEM_PARAM(smoothingLength));

			/// HACK:
			// get the colorfieldGradient from the wall in the w attribute!
			//float3 wallColorGradient = make_float3(it.inData.color[index_i])*2;//*NVPARTICLES_SYSTEM_PARAM(colorScale);
			//it.colorGradient += wallColorGradient;

            // calculate the surface-tension forces...
            float colorGradientLen = length(it.colorGradient);
            
            if (colorGradientLen >= NVPARTICLES_SYSTEM_PARAM(surfaceTensionThreshold))
            {
	            it.colorLaplacian *= NVPARTICLES_SYSTEM_PARAM(particleMass) * sph::Poly6::laplaceConstant(NVPARTICLES_SYSTEM_PARAM(smoothingLength));
                float3 tensionForce = (-NVPARTICLES_SYSTEM_PARAM(surfaceTension) * it.colorLaplacian * (it.colorGradient / colorGradientLen)) / it.density_i;
				totalForce += tensionForce;
            }
        }
#endif

		// pass this out because we need it for the CFL condition.
		it.totalForce = totalForce;

#if defined(NVPARTICLES_WCSPH_USE_WALL_WEIGHT)
		// because we are initializing it in the wall density calc we accumulate rather than set it.
		it.inData.force[index_i] += make_float4(totalForce, 0);
#else
        // store the total internal-force...
        it.inData.force[index_i] = make_float4(totalForce, 0);
#endif
    }
};

//-----------------------------------------------------------------------------------
template <bool USE_PRESSURE, bool USE_VISCOSITY, bool USE_TENSION, bool USE_XSPH>
__global__ void
computeInternalForcesKernel(CalcInternalForcesKernelParams* args)
{
    const uint index = (blockIdx.x * blockDim.x) + threadIdx.x;
    const bool valid = (index < NVPARTICLES_KERNEL_ARG(numParticles));

#if defined(NVPARTICLES_WCSPH_USE_ADAPTIVE_TIMESTEP)
	extern __shared__ float smem_maxCfl[];
	smem_maxCfl[threadIdx.x] = 0.0f;
#endif

    if (valid)
	{
        typedef CalcInternalForcesIterator<USE_PRESSURE, USE_VISCOSITY, USE_TENSION, USE_XSPH> Iter;
		Iter it;
		it.inData = NVPARTICLES_KERNEL_ARG(inData);
		float3 position_i = make_float3(NVPARTICLES_SYSTEM_FETCH_NOTEX(it.inData, position, index));

		iterateNeibs<Iter, true, 1>(it, index, position_i, NVPARTICLES_KERNEL_ARG(spatialGridData));

#if defined(NVPARTICLES_WCSPH_USE_ADAPTIVE_TIMESTEP)
		smem_maxCfl[threadIdx.x] = max(length(it.totalForce), (it.speedOfSound_i*it.speedOfSound_i) / NVPARTICLES_SYSTEM_PARAM(smoothingLength));
#endif
	}

#if defined(NVPARTICLES_WCSPH_USE_ADAPTIVE_TIMESTEP)
	// do a reduction to get the max CFL value within this block.
    __syncthreads();

    for (uint i=blockDim.x/2; i>0; i/=2)
	{
		if (threadIdx.x < i)
		{
			smem_maxCfl[threadIdx.x] = max(smem_maxCfl[threadIdx.x + i], smem_maxCfl[threadIdx.x]);
		}
		__syncthreads();
	}

	if (threadIdx.x == 0)
    {
        atomicMax((unsigned int*)NVPARTICLES_KERNEL_ARG(maxCflPtr), floatFlip((unsigned int&)smem_maxCfl[0]));
    }
#endif
}

__device__ float d_globalMaxForce;

//------------------------------------------------------------------------------------------
static void computeInternalForces(
	bool useSurfaceTension,
	SpatialGrid::SpatialGridData spatialGridData,
	int numParticles,
	ParticleData inData,
    float* cflDeltaTime,
	cudaStream_t stream=0)
{
    if(numParticles == 0)
        return;

    uint BLOCK_SIZE;
#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
    BLOCK_SIZE = 128;
#else
    BLOCK_SIZE = 128;
#endif
#if defined(NVPARTICLES_HAS_FERMI)
    BLOCK_SIZE = 128;
#endif

    uint nThreads, nBlocks;
    computeGridSize(numParticles, BLOCK_SIZE, nBlocks, nThreads);

    while(nBlocks >= 64*1024)
    {
        std::cout << "ALERT: have to rescale blockSize due to too large gridSize >=65536\n";
        nThreads += 32;
        computeGridSize(numParticles, BLOCK_SIZE, nBlocks, nThreads);
    }

#if defined(NVPARTICLES_WCSPH_USE_NEIBS_LIST)
	const SpatialGrid::AdjacencyListData& spatialData = spatialGridData.adjacencyData;
#else
	const SpatialGrid::SpatialGridData& spatialData = spatialGridData;
#endif

    float* maxCflPtr = 0;
    NVPARTICLES_CUDA_SAFE_CALL( cudaGetSymbolAddress((void**)&maxCflPtr, d_globalMaxForce) );
    NVPARTICLES_CUDA_SAFE_CALL( cudaMemset(maxCflPtr, 0, sizeof(float)) );

	h_CalcInternalForcesKernelParams = CalcInternalForcesKernelParams(numParticles, inData, spatialData, maxCflPtr);
	NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_CalcInternalForcesKernelParams, &h_CalcInternalForcesKernelParams, sizeof(CalcInternalForcesKernelParams), 0, cudaMemcpyHostToDevice, stream));

    if(useSurfaceTension)
    {
        computeInternalForcesKernel<true, true, true, false> <<<nBlocks, nThreads, nThreads*sizeof(float), stream>>>( &d_CalcInternalForcesKernelParams );
        NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeInternalForcesKernel");
    }
    else
    {
        computeInternalForcesKernel<true, true, true, false> <<<nBlocks, nThreads, nThreads*sizeof(float), stream>>>( &d_CalcInternalForcesKernelParams );
        NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeInternalForcesKernel");
    }


#if defined(NVPARTICLES_WCSPH_USE_ADAPTIVE_TIMESTEP)

    if (NVPARTICLES_SYSTEM_PARAM(cflFactor))
    {
        NVPARTICLES_CUDA_SAFE_CALL(cudaStreamSynchronize(stream));

        unsigned int maxCflUint;
        NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpy(&maxCflUint, maxCflPtr, sizeof(unsigned int), cudaMemcpyDeviceToHost) );
        maxCflUint = invFloatFlip(maxCflUint);
        float cflMax = (float&)maxCflUint;

        *cflDeltaTime = NVPARTICLES_SYSTEM_PARAM(cflFactor) * sqrtf(NVPARTICLES_SYSTEM_PARAM(smoothingLength) / cflMax);
    }
#endif
}

#undef NVPARTICLES_KERNEL_ARG

//------------------------------------------------------------------------------------------







nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph_Integrate_CudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

//-----------------------------------------------------------------------------------
/// Kernel arguments.
///
struct IntegrateKernelParams
{
	uint numParticles;
	ParticleData inData;
	ParticleData outData;
	SpatialGrid::SpatialGridData spatialGridData;

	IntegrateKernelParams()
	{
	}

	IntegrateKernelParams(
		const uint _numParticles,
		const ParticleData _inData,
		const ParticleData _outData,
        const SpatialGrid::SpatialGridData _spatialGridData
        )
		:
			numParticles(_numParticles),
			inData(_inData),
			outData(_outData),
			spatialGridData(_spatialGridData)
	{
	}
};

__device__ __constant__	IntegrateKernelParams d_IntegrateKernelParams;
static IntegrateKernelParams h_IntegrateKernelParams;

#ifdef NVPARTICLES_KERNEL_ARG
#error NVPARTICLES_KERNEL_ARG already defined!
#endif
#ifdef __CUDA_ARCH__
#define NVPARTICLES_KERNEL_ARG(x) d_IntegrateKernelParams.x
#else
#define NVPARTICLES_KERNEL_ARG(x) h_IntegrateKernelParams.x
#endif

//-----------------------------------------------------------------------------------
enum ColorSource
{
    COLOR_SOURCE_NONE=0,
    COLOR_SOURCE_COLOR,
    COLOR_SOURCE_ID,
    COLOR_SOURCE_VELOCITY,
    COLOR_SOURCE_AGE,
    COLOR_SOURCE_FORCE,
    COLOR_SOURCE_PRESSURE,
    COLOR_SOURCE_DENSITY,
	COLOR_SOURCE_TAG,
    NUM_COLOR_SOURCES=9
};

//-----------------------------------------------------------------------------------
inline NVPARTICLES_CUDA_EXPORT
bool wrapParticle(vec3f& P)
{
    bool wrapped = false;
	P = NVPARTICLES_SYSTEM_PARAM(boundaryMatrixInv).multiplyPoint(P);

	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXPOS(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		while (P.x > NVPARTICLES_UNITBOXLEN)
        {
			P.x -= NVPARTICLES_UNITBOXLEN*2;
            wrapped = true;
        }
	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPXNEG(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		while (P.x < -NVPARTICLES_UNITBOXLEN)
        {
			P.x += NVPARTICLES_UNITBOXLEN*2;
            wrapped = true;
        }
	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYPOS(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		while (P.y > NVPARTICLES_UNITBOXLEN)
        {
			P.y -= NVPARTICLES_UNITBOXLEN*2;
            wrapped = true;
        }
	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPYNEG(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		while (P.y < -NVPARTICLES_UNITBOXLEN)
        {
			P.y += NVPARTICLES_UNITBOXLEN*2;
            wrapped = true;
        }
	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZPOS(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		while (P.z > NVPARTICLES_UNITBOXLEN)
        {
			P.z -= NVPARTICLES_UNITBOXLEN*2;
            wrapped = true;
        }
	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_WRAPZNEG(NVPARTICLES_SYSTEM_PARAM(boundaryMode)))
		while (P.z < -NVPARTICLES_UNITBOXLEN)
        {
			P.z += NVPARTICLES_UNITBOXLEN*2;
            wrapped = true;
        }

	P = NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).multiplyPoint(P);
    return wrapped;
}

//-----------------------------------------------------------------------------------
/// Calculate color from buffers.
///
inline NVPARTICLES_CUDA_EXPORT
float4 makeColor(int coloringGradient, int coloringSource, float colorScale, float4 P4, float4 V4, uint tag, float4 C4, uint id, float birthTime, float pressure, float density, float3 force)
{
    float4 color = make_float4(1);
    switch(coloringSource)
    {
    case COLOR_SOURCE_TAG:
    {
		if(tag & NVPARTICLES_WCSPH_TAG_SURFACE)
			color = NVPARTICLES_PALETTE_COLOR(0);
		else
			color = NVPARTICLES_PALETTE_COLOR(2);
        color.w = 1;
    }
    break;

    case COLOR_SOURCE_ID:
    {
        float colorScalar = float(id) / NVPARTICLES_SYSTEM_PARAM(maxParticles);
        colorScalar *= colorScale;
        colorScalar = clamp(colorScalar, 0.0f, 1.0f);
        color = make_float4(colorScalar);
        color.w = 1;
    }
    break;
    case COLOR_SOURCE_AGE:
    {
        float colorScalar = (NVPARTICLES_SYSTEM_PARAM(time)-(birthTime)) / NVPARTICLES_SYSTEM_PARAM(lifespan);
        colorScalar *= colorScale;
        colorScalar = clamp(colorScalar, 0.0f, 1.0f);
        color = computeColorGradient(coloringGradient, colorScalar);
    }
    break;
    case COLOR_SOURCE_PRESSURE:
    {
        float colorScalar = (pressure - NVPARTICLES_SYSTEM_PARAM(restPressure));
        colorScalar *= colorScale / (2000.0f);
        colorScalar = clamp(colorScalar, 0.0f, 1.0f);
        color = computeColorGradient(coloringGradient, colorScalar);
    }
    break;
    case COLOR_SOURCE_DENSITY:
    {
        float colorScalar = (density / NVPARTICLES_SYSTEM_PARAM(restDensity)) * 0.5;
        colorScalar *= powf(colorScalar,3) * colorScale * 10;
        colorScalar = clamp(colorScalar, 0.0f, 1.0f);
        color = computeColorGradient(coloringGradient, colorScalar);
    }
    break;
    case COLOR_SOURCE_VELOCITY:
    {
        float colorScalar = (fabs(V4.x)+fabs(V4.y)+fabs(V4.z)) / 3.0f;
        colorScalar *= colorScale / (100*NVPARTICLES_SYSTEM_PARAM(smoothingLength));
        colorScalar = clamp(colorScalar, 0.0f, 1.0f);
        color = computeColorGradient(coloringGradient, colorScalar);
    }
    break;
    case COLOR_SOURCE_FORCE:
    {
        float colorScalar = (force.x+force.y+force.z)/3.0f;
        colorScalar *= colorScale / 80.0f;
        colorScalar = clamp(colorScalar, 0.0f, 1.0f);
        color = computeColorGradient(coloringGradient, colorScalar);
    }
    break;
    case COLOR_SOURCE_COLOR:
    {
        float4 c = C4 * colorScale;
		// remove alpha for testing purposes; black with no alpha is hard to debug!
		c.w = 1.0;
    }
	break;
    }

    return color;
}

//-----------------------------------------------------------------------------------
/// euler-leapfrog method.
///
template<int colSource, int colGrad, bool useXsph>
__global__
void IntegrateKernel()
{
    int index = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (index >= NVPARTICLES_KERNEL_ARG(numParticles))
        return;

    float4 P4 = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), position, index);
    float4 V4 = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), velocity, index);
    uint id = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), id, index);
    float birthTime = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), birthTime, index);
    float4 staticC4 = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), staticColor, id);
    float density = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), density, index);
    float3 P = make_float3(P4.x, P4.y, P4.z);
    float3 V = make_float3(V4.x, V4.y, V4.z);
    float3 internalForce = make_float3(NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), force, index));
    uint tag = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), tag, index);
#ifdef NVPARTICLES_WCSPH_USE_LEAPFROG_EULER
    float3 Veval = make_float3(NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), veleval, index));
#else
    float3 Veval = V;
#endif
#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    float4 meanVelocity = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), xsphVelocity, index);
#endif

    const float dt = NVPARTICLES_SYSTEM_PARAM(deltaTime);
    uint seed = NVPARTICLES_SYSTEM_PARAM(seed)+id;

    float3 accel = internalForce;

    // update accel from global-force accerlations...
    DefaultForceIterator globalAccelerationsIter;
    globalAccelerationsIter.P = P;
    globalAccelerationsIter.V = V;
    iterateForces<DefaultForceIterator>(globalAccelerationsIter, index);
    accel += (globalAccelerationsIter.result);

	// add gravity force.
    accel.y += -NVPARTICLES_SYSTEM_PARAM(gravity);

    DefaultCollisionIterator<1> collisionIt;
    collisionIt.P = make_float4(P.x, P.y, P.z, P4.w);
    collisionIt.V = Veval;
    iteratePrimitives< DefaultCollisionIterator<1> >(collisionIt, index);

    accel += collisionIt.outForce;

#if !defined(NVPARTICLES_WCSPH_USE_WALL_WEIGHT)
	// if either solid or periodic
	if ((NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) & 3))
	{
		// ensure we do not go through the wall.
		vec3f outContact;
		vec3f outNormal;
		float penetration = computeWallPenetration(
								make_vec3f(P.x,P.y,P.z),
								NVPARTICLES_SYSTEM_PARAM(particleRestDistance)/(2*NVPARTICLES_SYSTEM_PARAM(invScale)),
								outContact, outNormal
								);

		if (penetration >= NVPARTICLES_EPSILON)
		{
			float3 N = vec3fToFloat3(outNormal);
			float3 force = (NVPARTICLES_SYSTEM_PARAM(boundaryStiffness) * (penetration * NVPARTICLES_SYSTEM_PARAM(invScale)) - NVPARTICLES_SYSTEM_PARAM(boundaryDamping) * dot(Veval, N)) * N;
            //float3 force = (NVPARTICLES_SYSTEM_PARAM(boundaryStiffness) * (penetration * NVPARTICLES_SYSTEM_PARAM(invScale))) * N;
			accel += force;
		}
	}
#endif

    // limit acceleration...
    float forceLenPow2 = dot(accel, accel);
    if (forceLenPow2 > NVPARTICLES_SYSTEM_PARAM(cache.velocityLimitPow2) )
        accel *= NVPARTICLES_SYSTEM_PARAM(velocityLimit) / sqrtf(forceLenPow2);

    // integrate velocity...

#if defined(NVPARTICLES_WCSPH_USE_LEAPFROG_EULER)
    // V(t+1/2) = V(t-1/2) + A(t) dt
    // V = v(t-1/2)
    float3 Vnext = V + accel * dt;
    // V(t+1) = [V(t-1/2) + V(t+1/2)] * 0.5
    Veval = (V + Vnext) * 0.5f;
    V = Vnext;
#else // use euler explicit...
    V += accel * dt;
#endif

    // integrate position...

#if defined(NVPARTICLES_WCSPH_USE_XSPH)
    if (useXsph)
    {
		P.x += ((V.x + NVPARTICLES_SYSTEM_PARAM(xsphFactor) * meanVelocity.x) * dt) / NVPARTICLES_SYSTEM_PARAM(invScale);
		P.y += ((V.y + NVPARTICLES_SYSTEM_PARAM(xsphFactor) * meanVelocity.y) * dt) / NVPARTICLES_SYSTEM_PARAM(invScale);
		P.z += ((V.z + NVPARTICLES_SYSTEM_PARAM(xsphFactor) * meanVelocity.z) * dt) / NVPARTICLES_SYSTEM_PARAM(invScale);
    }
    else
#endif
    {
		P.x += (V.x * dt) / NVPARTICLES_SYSTEM_PARAM(invScale);
		P.y += (V.y * dt) / NVPARTICLES_SYSTEM_PARAM(invScale);
		P.z += (V.z * dt) / NVPARTICLES_SYSTEM_PARAM(invScale);
    }

    float mass = P4.w;

    /// HACK:
    // this hacks the mass to make it a density scaling factor for the sphere shader.
    // this is then stored in P.w for the shader to access.
    if (mass != 0)
    {
        mass = (density - NVPARTICLES_SYSTEM_PARAM(densityThreshold)) / (NVPARTICLES_SYSTEM_PARAM(restDensity) - NVPARTICLES_SYSTEM_PARAM(densityThreshold));
        mass = min(1.f, mass);
        mass = max(0.f, mass);
        mass = 1 / mass;
    }

	int kill = 0;

    if (1)
    {

        // increment the particle's lifetime.
        const float lifeTime = NVPARTICLES_SYSTEM_PARAM(time) - birthTime;
	    const float lifespan = NVPARTICLES_SYSTEM_PARAM(lifespan) + random(seed) * NVPARTICLES_SYSTEM_PARAM(lifespanRandom);

        if (NVPARTICLES_SYSTEM_PARAM(lifespanMode) != 0 && lifeTime > lifespan)
		{
			kill = 1;
		}

		if (isnan(P.x) || isnan(V.x) || mass <= 0.0f || density < NVPARTICLES_SYSTEM_PARAM(densityThreshold))
		{
            kill = 1;
		}
    }

	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
	{
		// wrap the particles...

        vec3f Pw = make_vec3f(P.x, P.y, P.z);
        bool wrapped = wrapParticle(Pw);
		P.x = Pw.x;
		P.y = Pw.y;
		P.z = Pw.z;
        /*
        if (NVPARTICLES_KERNEL_ARG(outData).field)
        {
            float minSurfaceHeight = 0;
            int3 cell = ComputeHeightFieldIterator::posToCell(make_float4(P.x, P.y, P.z ,mass));
            cell.x = clamp(cell.x, 0, (int)NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x-1);
            cell.z = clamp(cell.z, 0, (int)NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z-1);
            minSurfaceHeight = NVPARTICLES_KERNEL_ARG(outData).field[cell.x+cell.z*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x];

            if (wrapped)
            {
                // check if this prticle is part of a splash, or if it is the base ocean...
                if ((P.y - minSurfaceHeight)*NVPARTICLES_SYSTEM_PARAM(invScale) > NVPARTICLES_SYSTEM_PARAM(smoothingLength))
                    kill = 1;
            }
        }
        */
        if (wrapped)
        {
            if ((tag&NVPARTICLES_WCSPH_TAG_SURFACE))
            {
                // a bit crude, but much simpler.
                // this method kills all surface particles that cross the border.
                // we MUST replenish the amount of particles that die, or the water level will decrease.
                kill = 1;
            }
        }
	}

    if (kill)
    {
        P = make_float3(0);
        mass = 0;
        V = make_float3(0);
        Veval = make_float3(0);
        /*
        if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
	    {
            /// HACK:
            // move it to a not-too-unstable location at a jittered place on the bottom of the boundary!
            vec3f Pb = make_vec3f(random(seed)*2-1, -1, random(seed)*2-1);
            vec3f Pw = NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).multiplyPoint(Pb);
            P = make_float3(Pw.x, Pw.y, Pw.z);
            mass = 3;
        }*/
    }

    if(1)
    {
        float4 outP4 = make_float4(P.x, P.y, P.z, mass);
        float4 outV4 = make_float4(V.x, V.y, V.z, V4.w);

		int outIndex = index;//NVPARTICLES_KERNEL_ARG(spatialGridData).sortedItemCellIndices[index];

        NVPARTICLES_KERNEL_ARG(outData).position[outIndex]	= outP4;
        NVPARTICLES_KERNEL_ARG(outData).velocity[outIndex]	= outV4;
#if defined(NVPARTICLES_WCSPH_USE_LEAPFROG_EULER)
        NVPARTICLES_KERNEL_ARG(outData).veleval[outIndex]	= make_float4(Veval);
#else
        NVPARTICLES_KERNEL_ARG(outData).veleval[outIndex]	= make_float4(V);
#endif
        NVPARTICLES_KERNEL_ARG(outData).birthTime[outIndex]	= birthTime;

        NVPARTICLES_KERNEL_ARG(outData).id[outIndex] = id;

        if (1)
        {
			if (colSource != COLOR_SOURCE_NONE)
			{
	            // update the dynamic color.

                float pressure = 0.0f;
                if (colSource == COLOR_SOURCE_PRESSURE)
                {
#if defined(NVPARTICLES_WCSPH_STORE_PRESSURE)
                    pressure = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), pressure, index);
#else
                    pressure = computePressure(density);
#endif
                }

		        NVPARTICLES_KERNEL_ARG(outData).color[outIndex] = makeColor(colGrad, colSource, NVPARTICLES_SYSTEM_PARAM(colorScale), outP4, outV4, tag, staticC4, id, birthTime, pressure, density, accel);
			}
			else
			{
				NVPARTICLES_KERNEL_ARG(outData).color[outIndex] = NVPARTICLES_SYSTEM_FETCH_NOTEX(NVPARTICLES_KERNEL_ARG(inData), color, index);
			}
        }
    }
}

//------------------------------------------------------------------------------------------
template<int colSource, int colGrad>
void integratePass(bool useXsph, int start, int numParticles, ParticleData inData, ParticleData outData, SpatialGrid::SpatialGridData spatialGridData, const InternalParameters* parameters, cudaStream_t stream=0)
{
    if(numParticles == 0)
        return;

    uint numThreads, numBlocks;
#if defined(NVPARTICLES_HAS_FERMI)
    computeGridSize(numParticles, 128, numBlocks, numThreads);
#else
    computeGridSize(numParticles, 128, numBlocks, numThreads);
#endif

	h_IntegrateKernelParams = IntegrateKernelParams(numParticles, inData, outData, spatialGridData);
	NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_IntegrateKernelParams, &h_IntegrateKernelParams, sizeof(IntegrateKernelParams), 0, cudaMemcpyHostToDevice, stream));

	if (useXsph)
	{
		IntegrateKernel<colSource, colGrad, true> <<<numBlocks, numThreads, 0, stream>>>();
	}
	else
	{
		IntegrateKernel<colSource, colGrad, false> <<<numBlocks, numThreads, 0, stream>>>();
	}
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: IntegrateKernel");
}

//-----------------------------------------------------------------------------------
/// wrap the particles method.
///
__global__
void computeWrapKernel(const int nParticles,
                                ParticleData data
                               )
{
    const int index = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (index >= nParticles)
        return;

	const int outIndex = index;

	float4 position = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, position, index);
    uint tag = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, tag, index);
    float4 velocity = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, velocity, index);
    float4 veleval = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, veleval, index);
    //uint id = NVPARTICLES_SYSTEM_FETCH_NOTEX(data, id, index);

    if (position.w == 3)
    {
        // This is a new particle...
        position.w = 1;

        // Ensure it did not start inside a collision primitive.
        CollisionTestIterator collisionIt;
        collisionIt.P = position;
        iteratePrimitives< CollisionTestIterator >(collisionIt, index);
        if (collisionIt.hits)
        {
            position = make_float4(0);
        	data.position[outIndex] = position;
            return;
        }
    }

    int kill = 0;

	if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
	{
        vec3f Pw = make_vec3f(position.x, position.y, position.z);
        bool wrapped = wrapParticle(Pw);
        position.x = Pw.x;
		position.y = Pw.y;
		position.z = Pw.z;

        /*
        if (data.field)
        {
            float minSurfaceHeight = 0;
            int3 cell = ComputeHeightFieldIterator::posToCell(make_float4(position.x, position.y, position.z, position.w));
            cell.x = clamp(cell.x, 0, (int)NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x-1);
            cell.z = clamp(cell.z, 0, (int)NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z-1);
            minSurfaceHeight = data.field[cell.x+cell.z*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x];

            if (wrapped)
            {
                // check if this particle is part of a splash, or if it is the base ocean...
                if ((Pw.y - minSurfaceHeight)*NVPARTICLES_SYSTEM_PARAM(invScale) > NVPARTICLES_SYSTEM_PARAM(smoothingLength))
                {
                    kill = 1;
                }
            }
        }*/

        if (wrapped)
        {
            if ((tag&NVPARTICLES_WCSPH_TAG_SURFACE))
            {
                kill = 1;
            }
        }
    }

    if (kill)
    {
        position = make_float4(0);
        velocity = make_float4(0);
        veleval = make_float4(0);
        /*
        if (NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
	    {
            /// HACK:
            // move it to a not-too-unstable location at a jittered place on the bottom of the boundary!
            uint seed = NVPARTICLES_SYSTEM_PARAM(seed) + id;
            vec3f Pb = make_vec3f(random(seed)*2-1, -1, random(seed)*2-1);
            vec3f Pw = NVPARTICLES_SYSTEM_PARAM(boundaryMatrix).multiplyPoint(Pb);
            position = make_float4(Pw.x, Pw.y, Pw.z, 3);
        }*/
    }

	data.position[outIndex] = position;
	data.velocity[outIndex] = velocity;
	data.veleval[outIndex] = veleval;
}

//------------------------------------------------------------------------------------------
void computeWrap(int nParticles, ParticleData data, cudaStream_t stream=0)
{
    if(nParticles == 0)
        return;

    uint nThreads, nBlocks;
#if defined(NVPARTICLES_HAS_FERMI)
    computeGridSize(nParticles, 256, nBlocks, nThreads);
#else
    computeGridSize(nParticles, 128, nBlocks, nThreads);
#endif

	computeWrapKernel <<<nBlocks, nThreads, 0, stream>>>(
		nParticles,
		data
	);
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeWrapKernel");
}

//------------------------------------------------------------------------------------------
#undef NVPARTICLES_KERNEL_ARG







nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph_Kernels_CudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#ifndef WCSPH_KERNELS_H_INCLUDED
#define WCSPH_KERNELS_H_INCLUDED

#ifndef M_PI
#define M_PI	3.14159265358979323846f
#endif

namespace sph
{

class Wendland
{
public:
	static NVPARTICLES_CUDA_EXPORT
    float kernelConstant(const float h)
	{
        return 21.0f / (16.0f*M_PI*h*h*h);
	}

	static NVPARTICLES_CUDA_EXPORT
    float kernelVariable(const float h, const float r)
	{
        float q = r / h;
		if(q > 2.0f)
			return 0.0f;

        float val = 1.0f - 0.5f*q;
        val *= val;
        val *= val;
        val *= 1.0f + 2.0f*q;
		return val;
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientConstant(const float h)
	{
        return 105.0f / (128.0f*M_PI*h*h*h*h*h);
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientVariable(const float h, const float r)
	{
        const float qSub2 = r/h - 2.0f;
        float val = qSub2*qSub2*qSub2;
        return val;
	}
};

class Poly6
{
public:

	static NVPARTICLES_CUDA_EXPORT
    float kernelConstant(float h)
	{
		return 315.0f / (64.0f * M_PI * powf(h, 9.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float kernelVariable(float hPow2, float rPow2)
	{
		float hPow2_rPow2 = hPow2 - rPow2;
		return hPow2_rPow2 * hPow2_rPow2 * hPow2_rPow2;
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientConstant(float h)
	{
		return -945.0f / (32.0f * M_PI * powf(h, 9.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientVariable(float h, float hPow2, float r)
	{
		float hPow2_rPow2 = hPow2 - (r*r);
		return hPow2_rPow2 * hPow2_rPow2;
	}

	static NVPARTICLES_CUDA_EXPORT
    float laplaceConstant(float h)
	{
		return 945.0f / (8.0f * M_PI * powf(h, 9.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float laplaceVariable(float h, float hPow2, float r, float rPow2)
	{
		float a = hPow2 - rPow2;
		float b = rPow2 - 0.75f*a;
		return a * b;
	}
};

class Cubic
{
public:

	static NVPARTICLES_CUDA_EXPORT
    float kernelConstant(float h)
	{
		return  1.0f / (M_PI * h*h*h);
	}

	static NVPARTICLES_CUDA_EXPORT
    float kernelVariable(float h, float r)
	{
		float q = r / h;

		if (q < 1.0f)
			return 1.0f - 1.5f*q*q + 0.75f*q*q*q;
		else
			return 0.25f*(2.0f - q)*(2.0f - q)*(2.0f - q);
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientConstant(float h)
	{
		return 3.f / ( 4.f * M_PI * h*h*h*h);
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientVariable(float h, float r)
	{
		float q = r / h;

		if(q < 1.0f)
			return (-4.0f + 3.0f*q)/h;
		else
			return -(q-2.0f)*(q-2.0f)/r;
	}

};

/// Viscosity kernel from Müller et al.
///
class Viscosity
{
public:

	static NVPARTICLES_CUDA_EXPORT
    float kernelConstant(float h)
	{
		return 15.0f / (M_PI * powf(h, 6.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float kernelVariable(float h, float r)
	{
		float h_r =  (h-r);
		return h_r * h_r * h_r;
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientConstant(float h)
	{
		return 15.0f / (2*M_PI * h*h*h);
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientVariable(float h, float r)
	{
		float a = (-3*r) / (2*h*h*h);
		float b = (2 / h*h);
		float c = -h / (2*r*r*r);
		return a + b + c;
	}

	static NVPARTICLES_CUDA_EXPORT
    float laplaceConstant(float h)
	{
		return 45.0f / (M_PI * powf(h, 6.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float laplaceVariable(float h, float rlen)
	{
		float h_rlen = (h-rlen);
		return h_rlen;
	}
};

class Spiky
{
public:

	static NVPARTICLES_CUDA_EXPORT
    float kernelConstant(float h)
	{
		return 15.0f / (M_PI * powf(h, 6.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float kernelVariable(float h, float r)
	{
		float h_r =  (h - r);
		return h_r*h_r*h_r;
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientConstant(float h)
	{
		return -45.0f / (M_PI * powf(h, 6.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float gradientVariable(float h, float r)
	{
		float h_r = (h-r);
		return (1.0f/r)*(h_r*h_r);
	}

	static NVPARTICLES_CUDA_EXPORT
    float laplaceConstant(float h)
	{
		return -90.0f / (M_PI * powf(h, 6.0f) );
	}

	static NVPARTICLES_CUDA_EXPORT
    float3 laplaceVariable(float h, float r, float3 rPos)
	{
		float h_r = (h-r);
		float h_2r = (h-2.0f*r);
		return (1.0f/rPos) * (h_r*h_2r);
	}
};

}
#endif







nvparticles-public-016a08f98fd3/solvers/wcsph/Wcsph_Rasterizer_CudaInline.h

/*
 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.
 *
 * Please refer to the NVIDIA end user license agreement (EULA) associated
 * with this source code for terms and conditions that govern your use of
 * this software. Any use, reproduction, disclosure, or distribution of
 * this software and related documentation outside the terms of the EULA
 * is strictly prohibited.
 *
 */

#include "NvParticlesGridCudaInline.h"

//------------------------------------------------------------------------------------------
struct FieldParameters
{
    float3 fieldMin;
    float3 fieldMax;
    uint3 fieldCount;
    uint3 bucketMin;
    uint3 bucketMax;

    struct
    {
        float radius2,a_invRadius6,b_invRadius4,c_invRadius2,a6_invRadius6,b4_invRadius4,c2_invRadius2;

    } cache;
};

__device__ __constant__ FieldParameters d_fieldParameters;
static FieldParameters h_fieldParameters;

//------------------------------------------------------------------------------------------
static void uploadFieldParameters(float radius, const FieldParameters* parameters, cudaStream_t stream=0)
{
    h_fieldParameters = *parameters;

    const float a = -0.444444f;
    const float b = 1.888889f;
    const float c = -2.444444f;
    float _radius2 = radius * radius;
    float _radius4 = _radius2 * _radius2;
    float _radius6 = _radius4 * _radius2;
    float _a_invRadius6 = a / _radius6;
    float _b_invRadius4 = b / _radius4;
    float _c_invRadius2 = c / _radius2;
    float _a6_invRadius6 = 6.0f * _a_invRadius6;
    float _b4_invRadius4 = 4.0f * _b_invRadius4;
    float _c2_invRadius2 = 2.0f * _c_invRadius2;

    // precalculate some constants
    h_fieldParameters.cache.radius2 = _radius2;
    //h_fieldParameters.cache.radius4 = _radius4;
    //h_fieldParameters.cache.radius6 = _radius6;
    h_fieldParameters.cache.a_invRadius6 = _a_invRadius6;
    h_fieldParameters.cache.b_invRadius4 = _b_invRadius4;
    h_fieldParameters.cache.c_invRadius2 = _c_invRadius2;
    h_fieldParameters.cache.a6_invRadius6 = _a6_invRadius6;
    h_fieldParameters.cache.b4_invRadius4 = _b4_invRadius4;
    h_fieldParameters.cache.c2_invRadius2 = _c2_invRadius2;

    NVPARTICLES_CUDA_SAFE_CALL( cudaMemcpyToSymbolAsync(d_fieldParameters, &h_fieldParameters, sizeof(FieldParameters), 0, cudaMemcpyHostToDevice, stream));
}

//-----------------------------------------------------------------------------------
/// returns the gradient in xyz and the value in w.
///
template <bool USE_NORMALS>
inline NVPARTICLES_CUDA_EXPORT
float4 metaball(const float3 position_ij, const float radius)
{
    float4 field = make_float4(0.f);

#if 1
    const float a = -0.444444f;
    const float b = 1.888889f;
    const float c = -2.444444f;
    const float radiusPow2 = radius * radius;
    const float radiusPow4 = radiusPow2 * radiusPow2;
    const float radiusPow6 = radiusPow4 * radiusPow2;
    const float a_invRadiusPow6 = a / radiusPow6;
    const float b_invRadiusPow4 = b / radiusPow4;
    const float c_invRadiusPow2 = c / radiusPow2;
    const float a6_invRadiusPow6 = 6.0f * a_invRadiusPow6;
    const float b4_invRadiusPow4 = 4.0f * b_invRadiusPow4;
    const float c2_invRadiusPow2 = 2.0f * c_invRadiusPow2;
#endif

    const float rPow2 = dot(position_ij, position_ij);

    if (rPow2 < radiusPow2)
    {
        if (USE_NORMALS)
        {
            const float a6b4c2 = ( (a6_invRadiusPow6 * radiusPow2 + b4_invRadiusPow4) * radiusPow2 + c2_invRadiusPow2);
            field.x = a6b4c2 * position_ij.x;
            field.y = a6b4c2 * position_ij.y;
            field.z = a6b4c2 * position_ij.z;
        }

        const float rPow4 = rPow2 * rPow2;
        const float rPow6 = rPow2 * rPow4;
        field.w += (rPow6 * a_invRadiusPow6) + (rPow4 * b_invRadiusPow4) + (rPow2 * c_invRadiusPow2) + 1.f;
    }

    return field;
}

//-----------------------------------------------------------------------------------
template <bool USE_NORMALS>
struct ComputeFieldIterator : public IteratorFunctorBase3<float4, true>
{
    typedef ComputeFieldIterator Iter;

    float4* positions;
    uchar4 *outField;
    float4 field;
    float radius;

    static NVPARTICLES_CUDA_EXPORT
    void pre(Iter &it, uint const &index_i)
    {
        it.field = make_float4(0);
    }

    static NVPARTICLES_CUDA_EXPORT
    bool item(Iter &it, uint const &index_i, uint const &index_j, float3 const &position_i)
    {
		float3 position_j = make_float3(NVPARTICLES_SYSTEM_FETCH(it, positions, index_j));
		if(NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
			position_j += it.periodicDisplacement;

		float3 position_ij = (position_i - position_j);
		position_ij *= NVPARTICLES_SYSTEM_PARAM(invScale);

        it.field += metaball<USE_NORMALS>(position_ij, it.radius);

        return true;
    }

    static NVPARTICLES_CUDA_EXPORT
    void post(Iter &it, uint index_i)
    {
        if (USE_NORMALS)
        {
            float3 norm = normalize(make_float3(it.field.x, it.field.y, it.field.z));
            it.outField[index_i].x = (norm.x + 1.f) * 127.f;
            it.outField[index_i].y = (norm.y + 1.f) * 127.f;
            it.outField[index_i].z = (norm.z + 1.f) * 127.f;
            it.outField[index_i].w = max(0.f, min(1.f, it.field.w)) * 255.f;
        }
        else
        {
            it.outField[index_i].w = max(0.f, min(1.f, it.field.w)) * 255.f;
            it.outField[index_i].x = it.outField[index_i].w;
            it.outField[index_i].y = it.outField[index_i].w;
            it.outField[index_i].z = it.outField[index_i].w;
        }
    }
};

//-----------------------------------------------------------------------------------
__global__
void computeFieldKernel(uint nFieldCells, float4* positions, uchar4* outField, float radius,
                                SpatialGrid::SpatialGridData const accel
                               )
{
    uint cellIndex = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (cellIndex >= nFieldCells)
        return;

    //float3 position_i = CalcFieldIterator::CellToPos( calc_coord_from_address( fieldCellIndex, fieldCellCount), fieldCellCount, fieldMin, fieldMax);
    // get unitized position within field min and max

	//int3 cell = Iterator::PosToCell(make_float4(position), NVPARTICLES_SPATIAL_GRID_PARAM(low), NVPARTICLES_SPATIAL_GRID_PARAM(countPerCell));
    typedef ComputeFieldIterator<false> Iter;
    Iter it;

    float4 cellCenter = Iter::cellToPos(Iter::hashToCell(cellIndex));
    cellCenter.x += NVPARTICLES_SPATIAL_GRID_PARAM(cellSize).x / 2;
    cellCenter.y += NVPARTICLES_SPATIAL_GRID_PARAM(cellSize).y / 2;
    cellCenter.z += NVPARTICLES_SPATIAL_GRID_PARAM(cellSize).z / 2;

    it.positions = positions;
    it.outField = outField;
    it.radius = radius; // this must be the smoothingRadius.

    /// CAVEAT:
    // note that we can't use the pre-calculated neibs because there might not be a particle in cell[index]
    iterateNeibs<Iter, true, 1>(it, cellIndex, make_float3(cellCenter.x, cellCenter.y, cellCenter.z), accel);
}

//-----------------------------------------------------------------------------------
void computeField_CUDA(int nFieldCells, float radius, float4* positions, uchar4* outFieldData,
                    SpatialGrid::SpatialGridData accel,
                    const InternalParameters* parameters, cudaStream_t stream)
{
    if(nFieldCells == 0)
        return;

    uint nThreads, nBlocks;
    computeGridSize(nFieldCells, 256, nBlocks, nThreads);

    computeFieldKernel<<<nBlocks, nThreads, 0, stream>>>(
        nFieldCells,
        positions,
        outFieldData,
        radius,
        accel
    );
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeFieldKernel");
}

//-----------------------------------------------------------------------------------
struct ComputeHeightFieldIterator : public IteratorFunctorBase3<float4, true>
{
    typedef ComputeHeightFieldIterator Iter;

    float4* positions;
    uint* tags;
    float avgHeight;
    float w;
    float radius;

    static NVPARTICLES_CUDA_EXPORT
    void pre(Iter &it, uint const &index_i)
    {
        //we are getting th minimum surface.
        it.avgHeight = 0;
        it.w = 0;
    }

    static NVPARTICLES_CUDA_EXPORT
    bool item(Iter &it, uint const &index_i, uint const &index_j, float3 const &position_i)
    {
        uint tag_j = NVPARTICLES_SYSTEM_FETCH(it, tags, index_j);
        if (tag_j&NVPARTICLES_WCSPH_TAG_SURFACE)
        {
		    float3 position_j = make_float3(NVPARTICLES_SYSTEM_FETCH(it, positions, index_j));
            if(NVPARTICLES_SPATIAL_GRID_BOUNDARYMODE_TYPE(NVPARTICLES_SYSTEM_PARAM(boundaryMode)) == 2)
			    position_j += it.periodicDisplacement;
#if 1
		    float3 position_ij = (position_i - position_j);
		    position_ij *= NVPARTICLES_SYSTEM_PARAM(invScale);
            float rPow2 = dot(position_ij, position_ij);

            if (rPow2 < it.radius*it.radius)
            {
                float w = 1.0f - rPow2 / (it.radius*it.radius);
                w = w*w*w;
                it.avgHeight += position_j.y * w;
                it.w += w;
		    }
#else
            it.avgHeight = position_j.y;
            it.w = 1;
            return false;
#endif
        }

        return true;
    }

    static NVPARTICLES_CUDA_EXPORT
    void post(Iter &it, uint index_i)
    {
        // just in case there were no particles in this cell.
        if (it.w == 0)
            it.avgHeight = 999999; /// this needs to be a different value!
        else
            it.avgHeight /= it.w; // normalize.
    }
};

//-----------------------------------------------------------------------------------
__global__
void computeHeightFieldKernel(float4* positions, uint* tags, float* field, float radius,
                                SpatialGrid::SpatialGridData const accel
                               )
{
    uint cellIndex = (blockIdx.x * blockDim.x) + threadIdx.x;
    if (cellIndex >= NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z)
        return;

    typedef ComputeHeightFieldIterator Iter;
    Iter it;
    it.positions = positions;
    it.tags = tags;
    it.radius = radius;

    int cx = cellIndex % NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x;
	int cz = cellIndex / NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x;

    float minHeight = 999999;

    // for each horizontal layer of cells...
    for (int cy=0; cy<NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).y; ++cy)
    {
        float4 cellCenter = Iter::cellToPos(make_int3(cx, cy, cz));
        cellCenter.x += NVPARTICLES_SPATIAL_GRID_PARAM(cellSize).x / 2;
        cellCenter.y += NVPARTICLES_SPATIAL_GRID_PARAM(cellSize).y / 2;
        cellCenter.z += NVPARTICLES_SPATIAL_GRID_PARAM(cellSize).z / 2;

        /// CAVEAT:
        // note that we can't use the pre-calculated neibs because there might not be a particle in cell[index]
        //iterateNeibs<Iter, true, 1>(it, 0, make_float3(cellCenter), accel);

        // just get the paticles inside this cell.
        iterateNeibs<Iter, false, 0>(it, 0, make_float3(cellCenter.x, cellCenter.y, cellCenter.z), accel);

        minHeight = min(minHeight, it.avgHeight);
    }

    if (minHeight != 999999)
    {
        float& minSurfaceHeight = field[cx+cz*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x];
        float& minSurfaceHeightDelta = field[cx+cz*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x + (NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x*NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z)];

        criticallyDampedSmooth(minSurfaceHeight, minSurfaceHeightDelta, minHeight, 4, 1);
    }
}

//-----------------------------------------------------------------------------------
void computeHeightField_CUDA(float4* positions, uint* tags, float* outField, float radius,
                    SpatialGrid::SpatialGridData accel,
                    cudaStream_t stream)
{
    int nGridLayerCells = NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).x * NVPARTICLES_SPATIAL_GRID_PARAM(bucketCount).z;
    if(nGridLayerCells == 0 || outField == 0)
        return;

    uint nThreads, nBlocks;
    computeGridSize(nGridLayerCells, 256, nBlocks, nThreads);

    computeHeightFieldKernel<<<nBlocks, nThreads, 0, stream>>>(
        positions,
        tags,
        outField,
        radius,
        accel
    );
    NVPARTICLES_CUDA_CHECK_ERROR("Kernel execution failed: computeHeightFieldKernel");
}

//-----------------------------------------------------------------------------------









nvparticles-public-016a08f98fd3/testing/projects/Makefile

PROJECT_NAME := NvParticlesTest
TARGET_NAME := linux64_gcc4.1

CCFILES := main.cpp

COMMONFLAGS := -DEASY_USE_PROFILER -DEASY_USE_GLUT

INCLUDES := -I../../base/src \
            -I../../base/third/include \
            -I../../library/src

COMMONLIBS := -L../../dist/linux64_gcc4.1 -lGLEW -lglut \
              -L../../solvers/__build/NvParticlesSolverWcsph/$(TARGET_NAME) -lNvParticlesSolverWcsph_x86_64 \
              -L../../library/__build/NvParticles/$(TARGET_NAME) -lNvParticles_x86_64 \
              -L../../base/__build/NvParticlesBase/$(TARGET_NAME) -lNvParticlesBase_x86_64

ROOTDIR := ../__build/$(PROJECT_NAME)/$(TARGET_NAME)

SRCDIR := ../src/

EXECUTABLE := $(PROJECT_NAME)-$(TARGET_NAME)

OMIT_CUTIL_LIB := 1
USEGLUT := 1

include ../../base/projects/common.mk
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       win64d
       Win32
    
     
       win64d
       x64
    
     
       win64
       Win32
    
     
       win64
       x64
    
  
   
     
  
   
     {62F57836-3DA0-448B-9001-2005B910BC31}
     Win32Proj
     NvParticlesTest
     NvParticlesTest
  
   
   
     Application
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     Application
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     true
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectDir)\..\__build\$(ProjectName)\$(Configuration)\
     $(ProjectName)-$(Configuration)
  
   
     
       Level3
       NVPARTICLES_STATIC_LIB;EASY_USE_PROFILER;EASY_USE_GLUT;EASY_USE_PROFILER;EASY_USE_GLUT;%(PreprocessorDefinitions)
       ..\..\library\src;..\..\base\src;..\..\base\third\include;..\..\base\third\src\cudpp-1.1.1\cudpp;%(AdditionalIncludeDirectories)
    
     
       Console
       NvParticlesBase-$(Configuration).lib;NvParticles-$(Configuration).lib;NvParticlesSolverWcsph-$(Configuration).lib;freeglut.lib;%(AdditionalDependencies)
       $(ProjectDir)..\..\library\__build\NvParticles\$(Configuration);$(ProjectDir)..\..\base\third\lib\$(Configuration);$(ProjectDir)..\..\base\__build\NvParticlesBase\$(Configuration);$(ProjectDir)..\..\solvers\__build\NvParticlesSolverWcsph\$(Configuration);%(AdditionalLibraryDirectories)
    
     
       MD
    
  
   
     
       Disabled
       NVPARTICLES_STATIC_LIB;EASY_USE_PROFILER;EASY_USE_GLUT;WIN32;_DEBUG;_CONSOLE;%(PreprocessorDefinitions)
       MultiThreadedDebugDLL
    
     
       true
    
     
       MDd
    
  
   
     
       MaxSpeed
       NVPARTICLES_STATIC_LIB;EASY_USE_PROFILER;EASY_USE_GLUT;WIN32;_NDEBUG;_CONSOLE;%(PreprocessorDefinitions)
       Default
       MultiThreadedDLL
    
     
       false
    
     
       MD
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     NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\
PATH=%PATH%;$(ProjectDir)\..\..\library\__build\NvParticles\$(Configuration);..\..\dist\$(Configuration)
     WindowsLocalDebugger
     -n=200000
     $(ProjectDir)\..\
  
   
     NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\
NVPARTICLES_PLUGIN_PATH=%NVPARTICLES_PLUGIN_PATH%;$(ProjectDir)\..\..\solvers\__build\ClavetParticleSolver\$(Configuration);$(ProjectDir)\..\..\solvers\__build\PcisphParticleSolver\$(Configuration);$(ProjectDir)\..\..\solvers\__build\WcsphParticleSolver\$(Configuration);$(ProjectDir)\..\..\solvers\__build\WcsphTwoScaleParticleSolver\$(Configuration);$(ProjectDir)\..\..\renderers\__build\SimpleParticleRenderer\$(Configuration);$(ProjectDir)\..\..\renderers\__build\WaterParticleRenderer\$(Configuration);$(ProjectDir)\..\..\serializers\__build\GtoParticleSerializer\$(Configuration);$(ProjectDir)\..\..\serializers\__build\RawParticleSerializer\$(Configuration);
PATH=%PATH%;$(ProjectDir)\..\..\library\__build\NvParticles\$(Configuration);..\..\dist\$(Configuration);$(OddRoot)\libraries\oddbase\__build\OddBase\$(Configuration)_s;$(OddRoot)\libraries\oddgl\__build\OddGl\$(Configuration)_s;$(OddRoot)\libraries\oddgl\dist\$(Configuration)_s;$(OddRoot)\libraries\oddcuda\__build\OddCuda\$(Configuration)_s;$(OddRoot)\libraries\oddcuda\dist\$(Configuration)_s
     WindowsLocalDebugger
     -n=100000
     $(ProjectDir)\..\
  
   
     NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\
PATH=%PATH%;$(ProjectDir)\..\..\library\__build\NvParticles\$(Configuration);..\..\dist\$(Configuration)
     WindowsLocalDebugger
     -n=100000
     $(ProjectDir)\..\
  
   
     NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\
PATH=%PATH%;$(ProjectDir)\..\..\library\__build\NvParticles\$(Configuration);..\..\dist\$(Configuration)
     WindowsLocalDebugger
     -n=100000
     $(ProjectDir)\..\
  
   
     NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\
NVPARTICLES_PLUGIN_PATH=%NVPARTICLES_PLUGIN_PATH%;$(ProjectDir)\..\..\solvers\__build\ClavetParticleSolver\$(Configuration);$(ProjectDir)\..\..\solvers\__build\PcisphParticleSolver\$(Configuration);$(ProjectDir)\..\..\solvers\__build\WcsphParticleSolver\$(Configuration);$(ProjectDir)\..\..\solvers\__build\WcsphTwoScaleParticleSolver\$(Configuration);$(ProjectDir)\..\..\renderers\__build\SimpleParticleRenderer\$(Configuration);$(ProjectDir)\..\..\renderers\__build\WaterParticleRenderer\$(Configuration);$(ProjectDir)\..\..\serializers\__build\GtoParticleSerializer\$(Configuration);$(ProjectDir)\..\..\serializers\__build\RawParticleSerializer\$(Configuration);
PATH=%PATH%;$(ProjectDir)\..\..\library\__build\NvParticles\$(Configuration);..\..\dist\$(Configuration);$(OddRoot)\libraries\oddbase\__build\OddBase\$(Configuration)_s;$(OddRoot)\libraries\oddgl\__build\OddGl\$(Configuration)_s;$(OddRoot)\libraries\oddgl\dist\$(Configuration)_s;$(OddRoot)\libraries\oddcuda\__build\OddCuda\$(Configuration)_s;$(OddRoot)\libraries\oddcuda\dist\$(Configuration)_s
     WindowsLocalDebugger
     -n=100000
     $(ProjectDir)\..\
  
   
     NVPARTICLES_INSTALL_PATH=$(ProjectDir)\..\..\
PATH=%PATH%;$(ProjectDir)\..\..\library\__build\NvParticles\$(Configuration);..\..\dist\$(Configuration)
     WindowsLocalDebugger
     -n=1000000
     $(ProjectDir)\..\
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nvparticles-public-016a08f98fd3/testing/src/main.cpp

/*


 * Copyright 1993-2012 NVIDIA Corporation.  All rights reserved.


 *


 * Please refer to the NVIDIA end user license agreement (EULA) associated


 * with this source code for terms and conditions that govern your use of


 * this software. Any use, reproduction, disclosure, or distribution of


 * this software and related documentation outside the terms of the EULA


 * is strictly prohibited.


 *


 */





#include "GlutApp.h"


#include "gl_utils.h"


#include "math_utils.h"


#include "std_utils.h"


#include "cuda_utils.h"





#include "NvParticlesManager.h"


#include "NvParticlesProfiler.h"


#include "NvParticlesGrid.h"


#include "NvParticlesPrimitives.h"


#include "NvParticlesForces.h"


#include "NvParticlesParticleSolverImpl.h"


#include "NvParticlesParticleRenderer.h"


#include "NvParticlesParticleSerializer.h"


#include "NvParticlesParticleContainer.h"





#include "../../solvers/wcsph/Wcsph.h"





#define NUM_PARTICLES 10000


#define TEST_PRIMITIVE_SCALE 100





using namespace Easy;


using namespace Easy::NvParticles;





bool drawGrid = false;


bool renderLabels = false;


bool drawPrimitives = true;


bool drawBounds = true;


std::string renderMethod = "spheres";





bool firstTime = false; /// if this is true it will update on load





class CudaParticlesApp : public GlutApp


{


    typedef GlutApp inherited;





    float renderRadiusFactor;


    float colorScale;


    int colorStyle;





    bool initialized;


    NvParticles::Manager* nvParticles;





    ParticleContainer* particleContainer;


    ParticleRenderer* particleRenderer;


    ParticleSolver* particleSolver;


    ParticleSerializer* particleSerializer;





    //NvParticles::Parameters attributes;


    NvParticles::Parameters particleParameters;


    unsigned int currentFrame;


    float ballSpeed;





    int testMode, newTestMode;





    float particleSpacing;





public:





    virtual const char *Title()


    {


        return "NvParticles - test";


    }





    CudaParticlesApp(int argc, char **argv, int mode=GLUT_RGB | GLUT_DEPTH | GLUT_DOUBLE | GLUT_MULTISAMPLE)


        :


        inherited(argc, argv, mode), initialized(false)


    {


        particleContainer = 0;


        particleRenderer = 0;


        particleSolver = 0;


        particleSerializer = 0;





        draw_profiler = false;





        nvParticles = new NvParticles::Manager;


        nvParticles->solverFactory.registerType("wcsph", Easy::NvParticles::Wcsph::Solver::creator);





        currentFrame = 0;


        ballSpeed = 0.03f;


        testMode = 0;


        newTestMode = 1;


        particleSpacing = 0;


        renderRadiusFactor = 1;


        colorStyle = 0;


        colorScale = 1.0;


    }





    void _setTest(int test)


    {


        if (!newTestMode)


            return;





        testMode = test;


        newTestMode = 0;


        srand(0);





        if(test == 1)


        {


            particleSolver->setSolverType("wcsph");





            particleParameters["particleRadius"].setFloat(1);


            particleParameters["restDensity"].setFloat(1000);


            particleParameters["densityThreshold"].setFloat(0);


            particleParameters["deltaTime"].setFloat(0.02);


            particleParameters["deltaTimeUseCfl"].setBool(false);


            particleParameters["speedOfSound"].setFloat(80);


            particleParameters["smoothingFactor"].setFloat(0.6);





            particleParameters["internalScale"].setFloat(1.f);


            particleParameters["artificialViscosity"].setFloat(0.5);


            particleParameters["viscosity"].setFloat(3.5);





            particleParameters["surfaceTension"].setFloat(0.0);


            particleParameters["surfaceTensionThreshold"].setFloat(7);





            particleParameters["xsph"].setFloat(0.5);


            particleParameters["gravity"].setFloat(9.8);





            particleParameters["boundaryStiffness"].setFloat(1000);


            particleParameters["boundaryDamping"].setFloat(0);


            mat44f xform = mat44f::scale(100,100,100) * mat44f::translate(0, 1, 0);


            particleParameters["boundaryMatrix"] = xform;


            particleParameters["boundaryMode"].setInt(1);





            particleParameters["surfaceDistance"].setFloat(0.3);


            particleParameters["negativePressureFactor"].setFloat(0);





            particleParameters["frameRate"].setFloat(1/0.02);





            particleParameters["densityInterpolationIterations"].setFloat(200);





            particleParameters["debugLevel"].setInt(0);





            particleParameters["glTexDisplacementSize"].setInt(0);





            particleContainer->reset();


            particleContainer->emitBox(mat44f::scale(1,1,1) * xform, 2, 0.0f, make_vec4f(1.f), 0);


        }


        else if(test == 2)


        {





            particleSolver->setSolverType("wcsph");





            particleParameters["particleRadius"].setFloat(1);


            particleParameters["restDensity"].setFloat(1000);


            particleParameters["densityThreshold"].setFloat(0);


            particleParameters["artificialViscosity"].setFloat(0.3);


            particleParameters["viscosity"].setFloat(3.5);





            particleParameters["deltaTime"].setFloat(0.02);


            particleParameters["deltaTimeUseCfl"].setBool(false);





            particleParameters["surfaceDistance"].setFloat(0.2);


            particleParameters["negativePressureFactor"].setFloat(0);





            particleParameters["speedOfSound"].setFloat(50);


            particleParameters["smoothingFactor"].setFloat(0.75);


            particleParameters["internalScale"].setFloat(1);


            particleParameters["surfaceTension"].setFloat(0.0);


            particleParameters["surfaceTensionThreshold"].setFloat(7);


            particleParameters["xsph"].setFloat(0.5);


            particleParameters["boundaryStiffness"].setFloat(1000);


            particleParameters["gravity"].setFloat(9.8);





            particleParameters["boundaryDamping"].setFloat(1);


            mat44f xform = mat44f::scale(100,100,50) * mat44f::translate(0, 1, 0);


            particleParameters["boundaryMatrix"] = xform;


            //particleParameters["boundaryMode"].SetInt(1);


            particleParameters["boundaryMode"].setInt(2);





            particleParameters["frameRate"].setFloat(1/0.02);





            particleParameters["densityInterpolationIterations"].setFloat(200);





            particleContainer->reset();


            particleContainer->emitBox(mat44f::scale(1,0.1,1) * xform, 2, 0.0f, make_vec4f(1.f), 0);





            renderRadiusFactor = 0.85;


        }


        else if(test == 3)


        {


            particleSolver->setSolverType("wcsph");





            particleParameters["particleRadius"].setFloat(1);





            particleParameters["restDensity"].setFloat(600);


            particleParameters["densityThreshold"].setFloat(0);


            particleParameters["artificialViscosity"].setFloat(0.5);


            particleParameters["viscosity"].setFloat(3.5);


            particleParameters["deltaTime"].setFloat(0.004);


            particleParameters["speedOfSound"].setFloat(2);


            //particleParameters["smoothingFactor"].setFloat(0.85);


            particleParameters["smoothingFactor"].setFloat(1);





            particleParameters["internalScale"].setFloat(40.f);


            particleParameters["surfaceTension"].setFloat(0.01);


            particleParameters["surfaceTensionThreshold"].setFloat(7);


            particleParameters["xsph"].setFloat(0.5);


            particleParameters["boundaryStiffness"].setFloat(1000);


            particleParameters["gravity"].setFloat(9.8);





            particleParameters["boundaryDamping"].setFloat(0);


            mat44f xform = mat44f::scale(100,100,100) * mat44f::translate(0, 1, 0);


            particleParameters["boundaryMatrix"] = xform;


            particleParameters["boundaryMode"].setInt(2);





            particleParameters["frameRate"].setFloat(1/(0.004*1));





            particleContainer->reset();


            particleContainer->emitBox(mat44f::translate(0, 9, 0)*mat44f::scale(3,3,3), 1, 0.0f, make_vec4f(1.f), 0);


        }


        else if(test == 4)


        {


            // periodic water / moving boundary...





            particleSolver->setSolverType("wcsph");





            particleParameters["particleRadius"].setFloat(1); // (kg)


            particleParameters["restDensity"].setFloat(600); // (kg / m^3)


            particleParameters["densityThreshold"].setFloat(0);


            particleParameters["artificialViscosity"].setFloat(0.5);


            particleParameters["viscosity"].setFloat(3.5);





            particleParameters["deltaTime"].setFloat(0.002);


            particleParameters["deltaTimeUseCfl"].setBool(false);


            particleParameters["cflFactor"].setFloat(0.3);





            particleParameters["speedOfSound"].setFloat(6);


            particleParameters["smoothingFactor"].setFloat(0.7);


            particleParameters["internalScale"].setFloat(40.f);


            particleParameters["surfaceTension"].setFloat(0);


            particleParameters["surfaceTensionThreshold"].setFloat(7);


            particleParameters["xsph"].setFloat(0.5);


            particleParameters["boundaryStiffness"].setFloat(1000);


            particleParameters["gravity"].setFloat(9.8);





            particleParameters["boundaryDamping"].setFloat(1);


            mat44f xform = mat44f::scale(100,100,100) * mat44f::translate(0, 1, 0);


            particleParameters["boundaryMatrix"] = xform;


            particleParameters["boundaryMode"].setInt(2); // wrap the X and Z bounds.





            particleParameters["surfaceDistance"].setFloat(0.6);


            particleParameters["frameRate"].setFloat(1/0.002);





            particleContainer->reset();


            particleContainer->emitBox(mat44f::scale(1,0.2,1) * xform, 2, 0.0f, make_vec4f(1.f), 0);


        }





        currentFrame = 2;





        particleParameters["lifespanMode"].setInt(0);


        particleParameters["lifespan"].setFloat(100);


        particleParameters["lifespanRandom"].setFloat(0);





        float radius = powf(particleParameters.asFloat("particleMass", 1)/particleParameters.asFloat("restDensity"), 1.0f/3.0f);





        NvParticles::Profiler::getSingleton().Reset();





        particleSolver->setTime(0);


        particleSolver->setParameters(particleParameters);


        particleSolver->updateAsync();





        particleSpacing = particleSolver->getParticleSpacing();


        Repaint();


    }





    //------------------------------------------------------------------------------------------


    virtual void OnInit()


    {


        glEnable(GL_MULTISAMPLE);


        glClearColor(0.3f,0.3f,0.3f,0);





        int maxParticles = 300000;





        SetPause(true);





        particleContainer = new ParticleContainer();


        particleContainer->setMaxParticles(maxParticles);


        particleContainer->addBuffer(ParticleBufferSpec("id", ParticleBufferSpec::UINT));


        particleContainer->addBuffer(ParticleBufferSpec("position", ParticleBufferSpec::FLOAT4));


        particleContainer->addBuffer(ParticleBufferSpec("velocity", ParticleBufferSpec::FLOAT4));


        particleContainer->addBuffer(ParticleBufferSpec("color", ParticleBufferSpec::FLOAT4));


        particleContainer->addBuffer(ParticleBufferSpec("birthTime", ParticleBufferSpec::FLOAT));





        particleRenderer = new ParticleRenderer();


        particleRenderer->setType("points");


        particleRenderer->resize(256, 256, 60.0f*PI/180.0f);





        particleSolver = new ParticleSolver();


        particleSolver->setCudaDeviceConfig(0, gl::getDisplay(), gl::getContext());


        particleSolver->setContainer(particleContainer);


        //particleSolver->setExportedBuffers("position,velocity,color,density,force");





#if defined(_DEBUG)


        particleSolver->setDebugLevel(2);


#endif


        particleSolver->setSolverType("wcsph");


        particleSolver->setParameters(particleParameters);





        particleSerializer = new ParticleSerializer();





        _setTest(newTestMode);





        particleSolver->setParameters(particleParameters);





        particleParameters["time"].setFloat(currentFrame/24.0f);





        initialized = true;


    }





    virtual void OnReshape(unsigned int w, unsigned int h, unsigned int fov)


    {


        particleSolver->sync();


        particleRenderer->resize(w, h, fov/(180.f/3.14165));


    }





    virtual void OnUpdate()


    {


        if (!initialized)


            return;





        static Easy::Timer timer;





        NvParticles::Profiler::getSingleton().IncrementFrame();





        if (firstTime || !paused)


        {


            SetTitle(Easy::Stringf("frame=%d",currentFrame).c_str());





            firstTime = false;





            particleSolver->sync();





            _setTest(newTestMode);





            if (1)


            {


                // update an animated primitive...





                float ballFrame = currentFrame;


                mat44f newBallMat = mat44f::scale(TEST_PRIMITIVE_SCALE/10) * mat44f::translate( 10*(powf(0.5*(sinf(ballFrame*ballSpeed/10)+1), 4)*2-1) * 0.3, 10*(cosf(ballFrame*ballSpeed)+1)*0.25, 10*(cosf(ballFrame*ballSpeed))*0.25) * mat44f::rotateY(ballFrame*ballSpeed/2) * mat44f::rotateX(ballFrame*ballSpeed);// * mat44f::scale(2,2,1) * mat44f::scale(0.5,0.4,0.1) * mat44f::scale(0.5,0.5,0.5);





                NvParticles::Primitive ball;


                memset(&ball, 0, sizeof(NvParticles::Primitive));


                ball.type = Primitive::PRIMITIVE_CAPSULE;


                ball.flags = Primitive::PRIMITIVE_FLAGS_EXTERIOR;


                ball.xform = newBallMat;


                ball.extents = make_vec3f(1, 1, TEST_PRIMITIVE_SCALE/10);





                particleSolver->addPrimitive("ball", ball);


            }





            if (testMode == 4)


            {


                // translate the domain in a circle around the origin...


                mat44f xform = mat44f::translate(sinf(((float)currentFrame/5)/PI)*30, 0, cosf(((float)currentFrame/5)/PI)*30) * mat44f::scale(100, 100, 100) * mat44f::translate(0, 1, 0);


                particleParameters["boundaryMatrix"] = xform;


            }





            if (testMode == 2)


            {


                // birth more particles to maintain the water level!


                mat44f xform = mat44f::scale(100, 100, 50) * mat44f::translate(0, 10, 0);


                particleContainer->emitBox(mat44f::scale(1,0.1,1) * xform, particleSpacing, 0.0f, make_vec4f(1.f), 0);


            }





            // update from gui parameters...


            particleParameters["colorScale"] = colorScale;


            particleParameters["drawBounds"] = drawBounds;


            particleParameters["drawPrimitives"] = drawPrimitives;


            particleParameters["colorStyle"] = colorStyle;





            _updateNvParticles();





            currentFrame += 1;


        }


    }





    void _updateNvParticles()


    {


        particleSolver->setTime(currentFrame/24.0f);


        particleSolver->setParameters(particleParameters);


        particleSolver->updateAsync();


    }





    void _renderNvParticles()


    {


        if(particleRenderer)


        {


            particleRenderer->setType(renderMethod);





            // get the background textures...


            particleRenderer->readColorTexture();


            particleRenderer->readDepthTexture();





            Parameters renderParameters;





            mat44f mat;


            glGetFloatv(GL_MODELVIEW_MATRIX, (GLfloat*)&mat);


            renderParameters["modelViewMatrix"] = mat;


            glGetFloatv(GL_PROJECTION_MATRIX, (GLfloat*)&mat);


            renderParameters["projectionMatrix"] = mat;





            vec4f renderColor = renderParameters.asVector4("renderer_color", make_vec4f(0.0f, 0.8f, 1.0f,1));





            // sphere:


            renderParameters["renderer_useLighting"].setBool(true);


            renderParameters["renderer_absoluteRadius"].setFloat(0);


            renderParameters["renderer_radiusFactor"].setFloat(renderRadiusFactor);





            // point:


            renderParameters["renderer_streakLength"].setFloat(0); // increase this for streaks.


            renderParameters["renderer_streakWidth"].setFloat(2);


            renderParameters["renderer_useColor"].setBool(false);


            renderParameters["renderer_pointSize"].setInt(4);





            particleRenderer->updateParameters(renderParameters);





            glColor4f(renderColor.x, renderColor.y, renderColor.z, 1.0);





            // render will block until the solver thread is not doing a buffer update...


            particleSolver->render(particleRenderer, drawBounds, drawGrid, drawPrimitives);


        }


    }





    virtual void OnRender()


    {


        glCheckErrors();





        glPushAttrib(GL_ENABLE_BIT);





        glDisable(GL_TEXTURE_2D);


        glDisable(GL_TEXTURE_RECTANGLE);


        glDisable(GL_LIGHTING);


        glDisable(GL_BLEND);


        glDepthFunc(GL_LEQUAL);





        // draw a grid of radius 100...


        glColor4f(0.25,0.25,0.25,0.25);


        gl::drawWirePlane(100,1);


        glColor4f(0,0,0,1);


        gl::drawWirePlane(100,10);





        _renderNvParticles();





        if (1)


        {


            // draw textures for debugging...





            glMatrixMode(GL_MODELVIEW);





            glPushMatrix();


            glLoadIdentity();





            glMatrixMode(GL_PROJECTION);


            glPushMatrix();


            glLoadIdentity();


            int w = width;


            FORCE_MAX(w,64);


            int h = height;


            FORCE_MAX(h,64);


            glOrtho(0,w,0,h,-1,1);


            glDisable(GL_DEPTH_TEST);





            glColor4f(1,1,1,1);


            glActiveTexture(GL_TEXTURE0);


            glTexEnvf(GL_TEXTURE_ENV, GL_TEXTURE_ENV_MODE, GL_REPLACE);


            particleRenderer->renderDebugTextures(0,0,0.10f);





            glMatrixMode(GL_PROJECTION);


            glPopMatrix();


            glMatrixMode(GL_MODELVIEW);


            glPopMatrix();


            glCheckErrors();


        }





        glPopAttrib();


    }








    virtual void OnOverlay()


    {


        if (draw_profiler)


            DrawProfile(&NvParticles::Profiler::getSingleton());





        if (paused)


        {


            glColor4f(1,1,1,1);


            Easy::gl::drawSolidRectangle(0,height-16, width, height-32-4);


            glColor4f(1,0,0,1);


            Easy::gl::drawText(width/2,height-32,"PAUSED", GLUT_BITMAP_9_BY_15);


        }


    }





    void DoUpdate()


    {


        firstTime = true;


        OnUpdate();


        Repaint();


    }





    virtual void OnIdle()


    {


        OnUpdate();


    }





    void emitBlock(vec3f origin, vec3f res)


    {


        particleContainer->emitBox(mat44f::scale(res.x, res.y, res.z) * mat44f::translate(origin.x, origin.y, origin.z), particleSpacing, 0.0f, make_vec4f(1.f), 0);


    }





    void Reset()


    {


        currentFrame = 0;





        particleContainer->clear();





        NvParticles::Profiler::getSingleton().Reset();


    }





    virtual bool OnKey(unsigned char key)


    {


        switch (key)


        {


        case 13:


            // update the simulation on enter.


            DoUpdate();


            return true;





        case 'o':


            if (draw_profiler)


                draw_profiler = false;


            else


                draw_profiler = true;


            break;





        case 'd':


            if(particleContainer->getParticleCount() > 128)


                particleContainer->dump(-1, particleContainer->maxParticles/100);


            else


                particleContainer->dump(-1, 1);


            return true;





        case '1':


            newTestMode = 1;


            return true;





        case '2':


            newTestMode = 2;


            return true;





        case '3':


            newTestMode = 3;


            return true;





        case '4':


            newTestMode = 4;


            return true;





        case 'e':


            emitBlock(make_vec3f(10, 80, 0), make_vec3f(16));


            return true;





        case '6':


            renderMethod = "points";


            Repaint();


            return true;





        case '7':


            renderMethod = "spheres";


            Repaint();


            return true;





        case 's':


            // save it...


            particleSerializer->setType("raw");


            particleSerializer->serialize(particleContainer, true, Parameters().set("filename", std::string("test_nvParticles_export.raw")).set("include", std::string("position,velocity,density")));


            return true;





        case 'r':


            // load it...


            particleSerializer->setType("raw");


            particleSerializer->serialize(particleContainer, false, Parameters().set("filename", std::string("test_nvParticles_export.raw")));


            particleSolver->updateAsync();


            return true;





        case 'c':


            drawPrimitives = !drawPrimitives;


            particleParameters["drawPrimitives"] = drawPrimitives;


            Repaint();


            return true;





        case 'b':


            drawBounds = !drawBounds;


            particleParameters["drawBounds"] = drawBounds;


            Repaint();


            return true;





        case 'g':


            drawGrid = !drawGrid;


            particleParameters["drawGrid"] = drawGrid;


            Repaint();


            return true;





        case 'h':


            ballSpeed -= 0.01;


            STDERR(ballSpeed);


            return true;


        case 'j':


            ballSpeed += 0.01;


            STDERR(ballSpeed);


            return true;





        case '\'':


        {


            colorStyle++;


            STDERR(colorStyle);


            return true;


        }





        case '=':


            renderRadiusFactor += 0.1;


            STDERR(renderRadiusFactor);


            DoUpdate();


            Repaint();


            return true;


        case '-':


            renderRadiusFactor -= 0.1;


            if (renderRadiusFactor < 0.01)


                renderRadiusFactor = 0.01;


            STDERR(renderRadiusFactor);


            DoUpdate();


            Repaint();


            return true;





        case '[':


            colorScale -= 0.1f;


            STDERR(colorScale);


            DoUpdate();


            Repaint();


            return true;


        case ']':


            colorScale += 0.1f;


            STDERR(colorScale);


            DoUpdate();


            Repaint();


            return true;





        }





        return inherited::OnKey(key);


    }





    virtual void OnExit()


    {


        // clean up...


        delete particleSolver;


        delete particleContainer;


        delete particleSerializer;


        delete particleRenderer;





        cudaDeviceReset();


    }


};








int main(int argc, char** argv)


{


    CudaParticlesApp app(argc, argv);


    app.Run();


}





