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GPU Computing Applications

Broad Adoption

GPU Computing Overview

Over 150,000,000 

installed CUDA-

Architecture GPUs

Over 90,000 GPU 

Computing Developers 

(9/09)

Windows, Linux and 

MacOS Platforms 

supported

GPU Computing spans 

HPC to Consumer

250+ Universities 

teaching GPU Computing 

on the CUDA Architecture

NVIDIA GPU
with the CUDA Parallel Computing Architecture

CUDA 
C/C++

OpenCL
Direct 

Compute
Fortran Python,

Java, .NET, é

Over 90,000 developers

Running in Production 
since 2008 

SDK + Libs + Visual 
Profiler and Debugger

1st GPU demo

Shipped 1st OpenCL 
Conformant Driver

Public Availability

Microsoft API for
GPU Computing

Supports all CUDA-
Architecture GPUs 
(DX10 and DX11)

PyCUDA

jCUDA

CUDA.NET

OpenCL.NET

PGI Accelerator

PGI CUDA Fortran

NOAA Fortran bindings

FLAGON

OpenCL is a trademark of Apple Inc. used under license to the Khronos Group Inc.
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Your GPU Computing Application

GPU Computing Application Development

CUDA Architecture

Application Acceleration Engines (AXEs)
Middleware, Modules & Plug-ins

Foundation Libraries
Low-level Functional Libraries

Development Environment
Languages, Device APIs, Compilers, Debuggers, Profilers, etc.
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Languages & APIs
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CUDA C/C++ Update

2007 2008 2009

July 07 Nov 07 April 08 Aug 08 July 09 Nov 09

CUDA Toolkit 1.0 CUDA Toolkit 1.1 CUDA  Toolkit 2.0 CUDA  Toolkit 2.3

ÅWin XP 64

ÅAtomics support

ÅMulti-GPU 

support

ÅDouble Precision

ÅCompiler 

Optimizations

ÅVista 32/64

ÅMac OSX

Å3D Textures

ÅHW Interpolation

ÅDP FFT

Å16-32 Conversion 

intrinsics

ÅPerformance 

enhancements

ÅC Compiler

ÅC Extensions

ÅSingle Precision

ÅBLAS

ÅFFT

ÅSDK

40 examples

CUDA

Visual Profiler 2.2

cuda-gdb

HW Debugger

CUDA Toolkit 3.0 

Beta

ÅC++ Functionality

ÅFermi Arch

support

ÅTools

ÅDriver and RT

ñNexusò

Beta
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ÅC++ Functionality
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Beta

Fermi Architecture Support

ÅNative 64-bit GPU support

ÅGeneric Address space

ÅDual DMA support

ÅECC reporting

ÅConcurrent Kernel Execution

Architecture supported in SW now

CUDA  C++ 

Language Functionality

ÅC++ Class Inheritance

ÅC++ Template Inheritance

(Productivity)

CUDA Driver & CUDA C Runtime

ÅCUDA Driver / Runtime Buffer 
interoperability (Stateless CUDART)

ÅSeparate emulation runtime

ÅUnified interoperability API for 

Direct3D and OpenGL

ÅOpenGL texture interoperability

ÅFermi: Direct3D 11 interoperability

Tools

ÅñNexusò Visual Studio IDE

ÅDebugger support for CUDA Driver API

ÅELF support (cubin format deprecated)

ÅCUDA Memory Checker (cuda-gdb feature)

ÅFermi: Fermi HW Debugger support 
in cuda-gdb

ÅFermi: Fermi HW Profiler support in 

CUDA Visual Profiler


