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Agenda I =

* CUDA Update
* NVIDIA Parallel Nsight
® CUDA Debugging and Profiling
® Graphics Debugging and Proflllng
* Application Analysis
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CUDA U P date: New in 4.0 S S,%A

* Easier Programming
Use any GPU on any thread
* C++ new/delete and support for virtual functions
* Inline PTX assembly
# Thrust C++ Template Performance Primitives Libraries (sort, reduce, etc.)
* NVIDIA Performance Primitives library (image/video processing)

¢ Faster Multi-GPU Programming

® Unified Virtual Addressing (UVA)

® GPU Direct 2.0: GPU peer-to-peer communication technology
¢ Developer Tools for Linux and MacOS

* CUDA-GDB
* Visual Profiler with Automated Performance Analysis




Visual Studio with Parallel Nsight >

NVIDIA

Integrated development for CPU and GPU

M: .'V:T}‘.’I" >
Visual
L‘ttn'rare

Build Debug Profile PARTNER




NVIDIA Parallel Nsight for Graphics & Compute S,%A
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System Analysis
View CPU & GPU events on a single timeline
Examine workload dependencies
CUDA, Direct3D, and OpenGL API Trace

Profile CUDA kernels using performance counters

CUDA/Graphics Debugger

Visual Studio debugging environment
GPU Accelerated CUDA and HLSL debugging
Examine code executing in parallel

Conditional breakpoints, memory viewer, etc.

Free Licensel!

Graphics Inspector

Real-time inspection of Direct3D API calls
Investigate GPU pipeline state
See contributing fragments with Pixel History

Profile frames to find GPU bottlenecks




One computer, one NVIDIA GPU <3

NVIDIA

Host + Target (32/64 bit) s .
- ystem Analysis

v" Graphics Inspector

¢ Install appropriate NVIDIA driver
¢ Install Parallel Nsight Host and Monitor




One computer, two NVIDIA GPUs <3

nVIDIA

Host + Target (32/64 bit) s |
< ystem Analysis

v" Graphics Inspector
v CUDA Debugger

® Install appropriate NVIDIA driver
¢ Install Parallel Nsight Host and Monitor
¢ Configure Local Headless Debugging (see User’s Manual)
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nVIDIA

Two computers, one with NVIDIA GPUs

Host (32/64-bit) Target (32/64-bit) v system Analysis

v
=, Graphics Inspector
m etwor

v CUDA Debugger
v" Graphics Debugger
® Install appropriate NVIDIA driver on the Target System
® Install Parallel Nsight Monitor on the Target System
* Install Parallel Nsight Host on the Development System




One computer, two NVIDIA GPUs <3

nVIDIA

Host + Target (32/64-bit)

v' System Analysis
v" Graphics Inspector

v CUDA Debugger
v" Graphics Debugger

| Parallels

Optimized Computing

® Install Parallels Desktop and guest OS
® Install appropriate NVIDIA drivers
¢ Install Parallel Nsight Host and Monitor




FFT Ocean Demo Overview

€2 FFT Ocean

= PerTIn-gize —

Perlin speed

ll

Upper grid coverage

-
b1 illov ich

NVIDIA.

Tessellation LOD

<3

NVIDIA




FFT Ocean Demo Overview <3

NVIDIA

Based on “Simulating Ocean Water” by Jerry Tenssendorf
¢ Statistical model, not physics based
® Generates wave distribution in frequency domain on GPU
¢ Inverse FFT on GPU

¢ Movies: Large height map (2048x2048)
® Games on CPU: Small height map (64x64)
¢ GPU Based: Medium height map (512x512)

® The ocean surface is composed by enormous simple waves
¢ Each simple wave is a hybrid sine wave (Gerstner wave)
* A mass point on the surface is doing vertical circular motion




FFT Ocean Demo Overview —

nNVIDIA
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Demo: Launching...

Start Nsight Monitor
EEm

. Configure Parallel Nsight Project Settings

Launch Action

Control Panel @ Launch

rporation
NVIDIA Parallel Msight Mc
e:— Msight Monitor
Perforce
pk Help and Support
und {

Devices and Printers Launch external program:

Default Programs Launch Options

Command lin

Startup

ing di sight | Data
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Demo: CUDA Debugging .

Project Build Debug Team Nsight Datz JTools Test Am Window  Help
% |nt

int index_x KIdx.x-*-blockDim.x + thr
int index_y = blockIdx.y-*-blockDim.y + threadldx.y;
int-in_ind dex_y-*-in_width + index x;

int in_mindex = (actual dim --index y) * in w
int out_inc index_y-*-out_width + index_x;

y31g sy 1ydesn 3

dth +- (actual_dim - -index_x);

x_x---actual Breakpoint Condition
index_y---actual_dim-*-@
ko * - hoc+-ky*-ky
x x+-ky V3 When the breakpoint lecation is reached, the expression is
is hit only if the expressien is true or has changed.

/| Condition:

kx, -ht.x* © Istrue
ky, -ht.x *k Hos changed

ut_height))

New~ | X | )5 | & 9 | 27 2 | Columns~ | Search: -/ In Column:
Labels Condition

dide b 8 . 8: -
<8 ce7 : LR e 1% ' eREJ I NVSDK Water_FFT_Simulation CUDA _kernel.cu line 48] (no condition)  break ahways

- {2} | Columns: |Auto

Name

7 b7c8 2
bbbb

Watch1 B Autos B Call Stack [IRYISTNI0SY B Output
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Demo: CUDA Debugging .

Build Debug Team Nsight Data Tools Test Apalyze Window

& &
A &
g =
= b
H 2
o 2*-Dt_x, -float2*-Dt_y, -float2*-He, -fleat I
F int-actual_dim, int- in_width, -int out_width, -int out_height, float t) a
3 =

3

fixed-to-be-64-th

k.y---1)-/ block.y, 1)

grid({out_width-+-block.x - 1)/ block.x, (out_height + b )
kernel_UpdateHtDt<<<grid, -block»>>(Ht, -Dt_x, -Dt_y, -He, -omega, -actual_dim, -in_width, -out_width, -out_height, t);

d-kernel U le, int-dim)

int-index_x
@) NVIDIA Parallel Nsight CUDA Debug Foc

Dimensi

dim)-88- (ind
nt[index]

ML
-4.4248718

PSS B: Breakpoints B Output

& Watch1 B Autos Bl Locals [ IR0l B Memory 2 [ Registers Bl Threads BB Modules

Ready
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Demo: CUDA Debugging iy

sight CUDA Device Summary INVSDK_Water_FFT_...on_CUDA kernel.cu

Name

spaig smaog sa1desp 53

uda_kemel.cu

10 uonnios ise

ter_lib

Warp
Warp 1

~ § X CallStack
Mame
©| Cumodule121cc

Watch 1
Name

LY at4PFS1_S1_fi
@ blockld
% @ threadlde

nel_UpdateDisplace

uld

Iy WF: Ereakpoints B Output

P JIEBY = Autos B Locals B Memoryl B Memory2 B Registers B Threads BB Modules

Ready



Demo: Analysis

Build Debug Team Nsight Data
R =k b |Debug

onnect

the targe!

t stopped when the launched appli

Trace Settings
| System ) CPU Thread Trac
Tools Ex Markers and Ranges, Resource Nam

4 [¥] cupa 3 Runtime AP Trace, S¢ unters, Kemeis and Memory Tran:

ary Code, Reference Counter, Command Trac

Output v 4 x
¥ Code Definition Window BN Command Window B3 Find Results1 B9, Find Results2 ¥ Find Symbol Results W Breakpoints B Error List

Ready




Demo: Analysis NVIDIA

2010 - Microsoft Visual Stu

INVSDK_Water_FFT_...on_CUDA_kemel.cu

DXUT.cpp  DXUT.cpp  water_lib_d3dl1_demo.cpp

water_fib_d3d11_de...pture Activity2.nvact™

© o=

Row iters [¥7]

10 uonnios it

Present Present | Present Present.
251

e e —— T T T T VTR

it = Find Resuts 1

Ready
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Demo: Graphics Debugging

Nvda.Replayer

Damage Level

N
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NVIDIA

Demo: HUD Showing 2x2 Texture >




Demo: HUD in Graphics Inspector <3

NnVIDIA

NVIDIA Parallel Nsight replay

fmt=DXGI_FORMAT_R8G8BSA8S_UNORM_SRGB mip=0 slice=0
TEXTURE2D: width=1024 height=768 count=1 qual=0

 RESOURCE ptr=0x00AA4EB8 BACKBUFFER/RENDERTARGET S'lot=0j B
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Demo: HUD Render Target, Depth & Stencil N>

nNVIDIA

NVIDIA Parallel Nsight replay

Fmt=DXGI_FORMAT_D24_UNORM_SB8_UINT mip: slice
TEXTUREZD: width=1024 height=768 coun
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Demo: Host Frames Page <=

AvTReplay (Runn

Dgta Tools Test An: Window  Help

2 [nt

£

Frame 1

i sn304 iydein

10 uonnios it

IR e O
Gur

Event 1478
(Frame 1)

- Ax

Watch 1 ~ % X Shaders
35 M Call Gack BB Rraclnninte B Nidnit

B Avtnr BE lncale BE Mamonrl BB Mamon:? B Ramictere Bl Thraade B9 Mndulec

Ready




Demo: Draw Call Page <

nVIDIA

ht Date Jools Test Apel

Graphics Inspect x PixelDataBase.psh @

‘ (- £

pig sn>04 wdug &

nput Summary
Input Eleme
Vertex Buffers:
Index Butter:

Topology:

Watch1 ¥ 8 X Shaders EX
ISR &5 fone B Gocale B Mamon: 1 B Maman: 7 B Ranictare B Theasde B8 Mnduler ETET % oGl B Recabnninte B8 Ot

Ready




Demo: Texture Viewer n(f,%A

Iatod uonnios ise

spig snaog sauydes 3

Watch1 ¥ B X Shaders IR
T % .ot B Rrcobnninte B Nodnidt

B Avtne B Incsle B Mamon1 B8 Mamoan: 7 B Denictare B Thrasde B Modilec

Ready




Demo: Pixel Shader State Inspector b

ko AvTReplay (Runn;

10 uonnios it
Jpig smaoy soudein {1

| Class and Type Information

Input

Constant Buffer Slots
~ B X Shaders X

Watch 1
4 M Call Gack BB Rraclnninte B Nidnit

B Avtnr BE lncale BE Mamonrl BB Mamon:? B Ramictere Bl Thraade B9 Mndulec

Ready
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Demo: Buffer Inspector N>

AvTReplay (Running) -
Edit View VAssist Project Build Debug Team DNsight Data

Tools Test Apalyze Window Help

2 [nt

spaig smaog sa1desp 53

10 uonnios it

- Ax

~ B X Shaders
o)

Watch 1
M Call Gack BB Rraclnninte B Nidnit

B Avtnr BE lncale BE Mamonrl BB Mamon:? B Ramictere Bl Thraade B9 Mndulec

Ready




Demo: Output Merger Inspector UTA

10 uonnios it
Jpig smaoy soudein {1

- Ax

Watch 1 ~ % X Shaders

B Avtnr BE lncale BE Mamonrl BB Mamon:? B Ramictere Bl Thraade B9 Mndulec B Cali Gtack BB Rrmabnointe B Mt

Ready




Demo: Pixel History rfl%.‘,x

Data  Tools Help
% | PM_TRIGGER

g 2
= 5
g E
3 a
g g
g B
% ®

&

C

D11DeviceContext:
0id ID3D11DeviceConts
it 5.
(459, 690) - R: 0499512, G: 0.500000, B: 0.389404, A: 1.000000 Zoom: 0.81 Pixel Histon
None v
v ax

Watch1 ~ X Breakpoints
TR 55 2otnc B Incale B Mamor 1 B Mamone) B Renictare B Thraade B Modulec G Shadere B Call Stacl [EUTINERT B Ot

Ready




Demo: Shader Debugger Breakpoint ,f,%,—m

AvTReplay

10 uonnios it

the -1t
rmal(float4
rn-floata((2.0f *

1dNormal)
1dTangent);
1dBinormal);

MER Call Stack

Mame

{atch 1

Name
Shader: ] py.psh -

# @ g2fwerldNormal

T shaders (R ITIeY WF: Breakpoints B Output

P JIEBY = Autos B Locals B Memoryl B Memory2 B Registers B Threads BB Modules

Ready




Demo: Focus Picker .f;‘oh

10 uonnios it

ne--= float3(-1.8f, 1
- float3(-2.5f,

t4-dngInterpolan
at4 - charValus di

Language
HLSL
H

Value

INS

Ln114 Coll Chl

Pl 5 Autos B Locals B Memoryl [ Memory? [ Registers Bl Threads BB Modules

Ready



Demo: Frame Profiler .f,%.‘A

File Edit View Debug Tesm Nsight Data

aE (% | update scene

10 uonnios it

= _All Events

spa1g smaog sa1desp 53

State Buckets

atch Call Gr
CPUTim
Al Events
s
State Buckets
s11ps

Performance Marker Groups

Summary

Event 1550

Memory 1 ~ B X Breakpoints
BS Autnc B lacalc B Watch 1 B3 Find Resulrs 1 7 Shaders B Call Stack IEWTEVPYNNH 58 Command Window &8 Tmmediate Window B Outeut

Ready




NVIDIA Parallel Nsight: Graphics Features N>

NVIDIA

) * View all graphics resources at a glance
Version 2.0 . .
®* Numerous usability and workflow improvements

® Graphics profiler performance and accuracy
¢ Driver independence

& Stability improvements

® Support for latest drivers and hardware




NVIDIA Parallel Nsight: Compute Features

Full Visual Studio 2010 Platform Support
Tesla Compute Cluster (TCC) Analysis
PTX Assembly Debugging

Attach to Process

* Derived Metrics and Experiments

® Concurrent Kernel Trace

* Runtime API Trace

® Advanced Conditional Breakpoints

® Support for latest drivers hardware
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Wrap Up...Thank You! <A

nvibiA

¢ Call to action!
* Download Parallel Nsight and try it out
® Send us feedback on what features you find important
¢ Come talk to us here at SIGGRAPH
# Contact us on the NVIDIA Developer Forums
http://forums.nvidia.com/index.php?showforum=191



http://forums.nvidia.com/index.php?showforum=191
http://forums.nvidia.com/index.php?showforum=191

