


Background

GPU PerfStudio2 is AMD's performance and debugging tool for
graphics applications

Initially developed to support DirectX and OpenGL on Windows®
only

Has recently been ported to Linux®

Very useful when developing games for Steam Linux®
Especially useful when optimizing games for AMD GPUs
We are here to demonstrate GPUPerfStudio2 for Linux®




Presentation Overview

Introduction to GPU PerfStudio?2
— What it is, what it does, how it works, & who uses it
— Usage configurations
Using GPU PerfStudio?2 for Linux
— How to use it with an OpenGL Linux® app
— Demonstration of the main tool features
Data-mining your game using GPU PerfStudio?2
— Demonstration with a Steam Linux® game
What’s new?
Summary
Questions
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INTRODUCTION TO GPU PERFSTUDIOZ2

What it is, what it does,
how it works, & who uses it




What is GPU PerfStudio2?

GPU PerfStudio2 is AMD's performance and debugging tool for
graphics applications

A suite of tools that can be used to debug and increase performance
on AMD GPUs

Integrated Frame Profiler, Frame Debugger, and API Trace with
CPU timing information

Supports OpenGL 4.2 applications on Windows®
Supports DirectX® 11, DirectX® 10.1 , DirectX® 10

Now supports Linux® ‘: l




What is GPU PerfStudio2?

A lightweight, no installer, no change to your game, drag and drop,
suite of GPU tools

Run from a USB drive

No need for Visual Studio integration
Runs with game executables
No special driver or compilation required




Frame Debugger
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Frame Profiler
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localhost ShaderDebugger can not debug this shader - discard instructions are not yet supported.

* Identify costly draw calls

» Detect GPU pipeline stage
bottlenecks

* Investigate performance issues
at the counter level




r Shader Debugger
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a2 PS Shader Debugger
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A . . « Edit the live HLSL or GLSL code

inside your app while running in
the tool

* Debug the live HLSL or Assembly
code inside your app while running

ey . in the tool
= + Step through shader code

* Inspect all register values
* Insert and run-to break points

« Compare before and after edit
performance using the Profiler
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API| Trace
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Who uses GPU PerfStudio2?

 Widely used by internal groups in AMD

— AMD Developer Technology Engineers: Optimize & debug game titles in conjunction with
developers

— AMD Driver Performance Team: Improve GPU benchmarks and titles at the driver level
— AMD Driver Team: Inspect apps that cause driver problems

— AMD Game Compute Team: Debug and optimize game technologies for new GPU hardware

. External users

— Graphics developers: Used in the development of DirectX®11 and OpenGL graphics
applications




r Remote and local debug sessions
> NG

Server Client

* Local usage client and
server run on a single
machine (Windows® only — :
DirectX® or OpenGL) 7]

* Remote usage client and |
Server run on separate cient () Qg
computers. Allows the game
to be run full screen. Higher ‘
profiling accuracy, useful
during final optimization S ——
(Server - Windows® or T
Linux®)

Network




Local and remote debug sessions

» Two clients can connect to a local O = 3
Client .- Server

and remote server simultaneously GaoL

* First client — connect to remote .
game running on Linux®

» Second client — connect to local
game running on Windows®

» Compare DirectX® 11 on Windows®
to OpenGL Linux®

» Compare OpenGL on Windows® to
OpenGL on Linux®

* This is the scenario we will be
demonstrating today




Dual remote debug sessions

» Two clients can connect to O s
remote servers simultaneously

* First client connects to remote
game running on Linux®

* Second client connects to
remote game running on
Windows®

* Compare DirectX®11 on
Windows® to OpenGL on
Linux®

« Compare OpenGL on
Windows® to OpenGL on
Linux®

o

Server

o

Server




How GPS2 works

Game Host Computer

GPUPerfClient.exe application GPUPerfServer.exe Process

HTTP requests

........ \

= T | l
- ]

. j

- 5 : . Gf%‘lics Game Process

P (Simple Web Server)

Shared
Memory

l Micro.dl $
A

} i GLserver.dll

AMD Catalyst Display Driver

¢ AMD GPU




USING GPU PERFSTUDIO2 FOR LINUX




GPU PerfStudio2’s OpenGL Background

* GPU PerfStudio2 (GPS2) supported OpenGL early in its development
» OpenGL support grew during the development of Brink and Rage

— Used in house at AMD to debug driver issues and for GPU
profiling

« GPS2 was used by Valve in the porting of Source Engine to OpenGL
— First tool that would work with a “large” OpenGL application

« AMD’s gDEBugger was also used by Valve
— Helps in debugging context creation code by checking for

common OpenGL context creation errors
— gDEBugger features now supported by AMD’s CodeXL N




GPU PerfStudio2’s OpenGL Background

« GPS2 was used by Valve in the porting of Source Engine to Linux®
* How? GPS2 only ran on Windows® at the time?

— Valve found that most AMD driver issues on Linux® also existed
iIn the Windows® driver so could be debugged/reported on
Windows®

— The tools ecosystem on Windows® was already well developed
so most of the work could be done on Windows®

— No real need to move existing tools to Linux® (at that time)

N




GPU PerfStudio2’s Linux Background

Drawback of GPS2 only running on Windows®
— Not possible to profile the GPU directly on Linux® using GPS2

What about GPUPerfAPI?

AMD’s library for accessing GPU performance counters on AMD GPUs
Available for Linux® and Windows®

Developers can integrate GPU profiling into their own tools using GPUPerfAPI
AMD’s GPS2 and CodeXL use GPUPerfAPI under the hood

With the release of Steam for Linux® GPU tools are even more important to the
game developer community at large

AMD started porting GPU PerfStudio2 to Linux® in mid-2013

— Targeted Steam for Linux® games ‘
— Standalone OpenGL applications




GPU PerfStudio2 for Linux

» Works with most current Steam for Linux games
e LeftdDead?2

Portal

DOTA 2

Half-Life?

Counter Strike

 TeamFortress2

» Targeting Ubuntul2.04
« Currently in beta testing
» Availability end of Q1 2014

_@HALF-LIFEZ




Stop talking! Show me

» GPU PerfStudio2 running with the GpuTest Furmark OpenGL
benchmarking application

 Download: http://www.geeks3d.com/gputest/

] =

Geeks3D GpuTest 0.6.0 (Linux x64) | Furl on HD 5700 Sries, OpenGL 4.3



http://www.geeks3d.com/gputest/
http://www.geeks3d.com/gputest/
http://www.geeks3d.com/gputest/

GPU PerfStudio2 Linux setup

Extract the GPUPerfStudio2 tarball in:

~/Development/GPUPerfStudio

Install GpuTest Furmark in:

~/Development/testApps/GpuTest

Create a shell script in the following dir:

The Furmark startup shell script

~Development/scripts/furmark.s (provided by Furmark)

Full ¢
Contents of the above furmark.sh SCri™ s e v

cd ~/Development/testApps/GpuTest

~/Development /GPUPerfstudio/x64/GPUPerfServer —-S start furmark windowed 1024x640.sh




* To run Furmark with GPU PerfStudio

cd ~/Development/scripts

./furmark. sh

Start GPUPerfClient on Windows®

fola

(9 GPU PerfStudio 2
File Windows Help
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The future,

- X

GPS2 can override the CPU time
functions to “Freeze” the
. progress of your game. For
current Valve games set the
Time Spoofing method to
“None”.

=\ Then close dialog

>

Communications

Connection timeout (seconds): 1800 =

Message timeout (seconds): 1800 =
Local host port: 80

| Show the "Starting your application” window

[¥] Restore state on disconnect

/| Erame capture on pause
Flatten CommandLists
Copy mapped buffers using CPU

Client
Pause delay (milliseconds): 1000
| Synch draw calls between tools

/| Enable client data cache

|F{estore,fdl Default YWalues |[ 0K H Cancel |




GPU PerfStudio2 Client Connection

(9 GPU PerfStudio 2 =R ESR| =)

File  Windows Help

® 1

Welcome

AMDH | Server Connection

The future is fusion Please provide some information about the computer and application.

Server Host: 152.168.12 Port: |ENER
Application:
Welcome to GPU P  argumentss C|ICk Connect
nlorkj
GPU PerfStudio 2.15 is a ’ - I —
performance tuning 30 gr -1 1
*

Profiler, Shadar.Dahuag

Suppor Enter Linux box IP address Specify port 8080
(to get this type ifconfig on

If you hay Linux console) b
found in th |

Disconnected




GPU PerfStudio2 Client Connection

(S GPU PerfStudio 2 =R ESR| =)

File  Windows Help

® 1

Welcome - X

AMDn GPU @P‘IeaseselectanAPI ==

The future is fusion GPU PerfStudio has detected the following applications | welcome | license
and graphics APls.
Please select which application and AP to connect to: =
Welcome to GPU PerfStudio 2.15 [GpuTest/438A=OpenClis achiie | |g Started
GPU PerfStudio 2.15 is a tool for software develop ng to your Application
performance tuning 3D graphics applications. It incg oK ] | Cancel
ng. = E Frame Debugger
Profiler, Shader Debugger and API Trace tool intp

Using the Frame Profiler

Support Options

2 API Trace

If you have any problems wit SeIECt the OpenG L process
found in the following locati CIle OK

Disconnected




(9 GPU PerfStudio 2 - fhome/ps2test/Development/testApps/GpuTest/GpuTest
File Windows Help

000:0
/Wi hme - X

DE\ GPU PerfStudio 2.15

fusion welcome | license

Gotting Started

\PU PerfStudio 2.1

(€} Capturing frame...

i a tool for software d

Click the Pause |
capture a fn

= Through the Integrated Help System
= In the online Knowledge Base
+ Via the GPU Tools Forum on AMD Developer Central

If you are unable to find the information you are looking for in the above locations

then please submit a helpdesk ticket and we will get back to you as soon as possible

192168.1.2




GPU PerfStudio2 Client Connection

@GPU PerfStudio 2 - fhome/ps2test/Development/testApps/GpuTest/GpuTest =)
P p pps/Gp P
File Windows Help

@0

- Welcome - X

AMDZ\

The future is fusion

Welcome to Gl 5 Getting Started
——
GPU PerfStudio 2 apers to use in debugging and Connecting to your Application

= Through the Integrated Help System
= In the online Knowledge Base
+ Via the GPU Tools Forum on AMD Developer Central

If you are unable to find the information you are looking for in the above locations

then please submit a helpdesk ticket and we will get back to you as soon as possible

L =171=]

PerfStudio 2.15

| welcome | license

Application is paused and
main tool buttons are available

192168.1.2
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Seriously, Stop talking! Show me

* GPU PerfStudio2 running with GpuTest Furmark on Linux® and
Windows®

» Overview of the Frame Debugger, Profiler and API Trace
» Using the Profiler and shader editor to optimize your shaders

* Running Windows® and Linux® sessions simultaneously (compare
OpenGL on Windows® to OpenGL on Linux®)




r

DATA-MINING YOUR GAME USING
GPU PERFSTUDIOZ2

'




Data-mining your game using GPU PerfStudio?2

« As we mentioned earlier GPU PerfStudio2 has web-like behavior

 GPU PerfStudio2 modifies your game into a server that responds
to specific commands for graphics APl data

« The GPUPerfClient (a .NET app) makes requests to port 80 on
Windows®, and port 8080 for Linux® servers

* You can see the requests for data in the console output of the
server

* A history of the requests can be accessed in the GPUPerfClient

N




() GPU PerfStudio 2 - C:\TestApps\GPUTest\GpuTest.exe
File  Windows | Help
000 — === A th log from th
e ——— Ccess tne server 10g 1ro e
-
About PerfStudio 2 _
= Help menu
VI
Draw - |
Name cal
#

14 4 1d1 = vecs(n.9, 0.9, 0.8, 1.0): ’
glDrawElements 36 Depth Buffer i 15 :D"Et n— weoaosoy 'D 7"1 ‘.I)]’_ "
giDrswElements 37 Size: 10242 768 16 conat vecd mD = vecd (0.9, 0.9, 1.0):

i Format 17 void main ()
giDrswElaments 38 GL_DEPTH_COMPC, 181
vl -
giDrawElements 38 TES - s 0 19 vec3 mt ize (bgr):
glDrawElements 40 ples: 0 20 vec2 uv = Vertex_UV.xy:
- @ Gs Stencil Buffer 2 vect c0 = texture{t0, uv.xy * 1.
glbrzwEements _ 22 vecd cl = texture{tl, uv.xy *
glDrawElements 42 I 23 (61, av.xy):
glDrawElements 43 ] 24 (1.0-Layer, 4.
giDrzwElements a4 [ ;: (e1, uv.xyl:
giDrswElaments 45 FB 27 01);
giDrswElaments 6 28 wv.xy)
allrawElements 47 cs gg !
glDrawElements 8 P R
gllrawElaments 8 — 32 += (la0.rgb * mB.rgb) * cf.rgb;
Iser Lay a ot k 0 :
giDrawElements E) :i Eii l(ian mfﬁ‘;s“:‘;g;"}"m R
giDrzwElements 51 User Layout 2 5 Tize(hd[1]);
glDrawElements 52 36 £ (lal.rgk * mh.rgb) * c0.rgb;
37 1T = clawp(det (mt, k1), 0.0, 1.0):
DrswElements 53
glDrawElements User Layout 3 38 fc += (ldl.rgb * mD.rgb) * (1T * c0.rgb);
glDrawElements il 39 Gut_Color = vecd(fc, cl.a):
glDrzwElements 55 —— 40}
iser Layout 4
giDrawElements 56 B 2
<o D
gllrawElaments 57
glDrawElements 58 HUD Controls Name X Y 5
giDrawElements ) =N o000
giDrzwElements &0
giDrzwElements &1
giDrawElaments 62 L L
giDrswElaments 83 GL_TRIANGLES, 0002000000D00000)
allrawElements 8
glDrawElame: 85
| gDvEerens 5]
giDrzwElements 67 -
localhost GLSL debugging is net implemented




(9 GPU PerfStudio 2 - C:A\TestApps\GPUTest\GpuTest.exe
File

@0 O:

Windows  Help

(=]2]=}

Welcome | Frame Debugger )} Server Log |

Refresh

GPUPerfSarver
GPUPerfserver
GPUPerfserver
GPUPerfserver
GPUPerfServer

4860
4860
4860
4860
4860

Messag
Messag
Messag
Messag
Messag

T
C:\TesTApps\GPUTEST\GPUTEST. exe
az88

2014-Jan-11
4:28.227385 GPUPerfserver
GPUPerfserver
GPUPerfserver
GPUPerfserver
GPUPerfServer
GLserver

GPUFerfServer
GPUPerfserver

2
GPUPerfserver
2
8
GPUFerfServer
8
2
GPUPerfserver
2

GPUPerfserver
GPUPerfserver
GPUPerfserver
GPUPerfServer

GPUPerfServer
GLserver

GPUPerfserver
GPUPerfserver
GPUPerfserver
GPUPerfserver
GPUPerfserver

GPuPerfserver
GPUPerfServer
GPUPerfserver
GPUPerfServer

GPUPerfserver
GPUPerfServer

GPUPerfserver

GPUPerfServer
GPUPerfserver

GPUPerfserver
GPUPerfserver
GPUPerfServer
GPUPerfserver

GPUPerfServer
GPUPerfserver

4 TII
TID:

localhost GLSL debugging is not implemented

GPIJPEl'fAPI

GPUPErfAPI

GPUPerfAPT"

GPUPerfAPT"
127.0.0.1

GLMDJErformMCLm
'_mn_perfumance_mm Tor_exposes 52 counter groups, but GPUPerfAPT
GLJMDJerformance_m

0.0.1
GL_AMD_performance_moni

- /4288/0pentl /TC /Settings. xml

- /4288/0penGL /PushLayer=Framecapture
- /4288/0penGL /TC?realpause=False

- /4288/0penGL /FC?Hand] eMapsonCPU=False
/4288/0penGL /FC/Capture?Strean:

- /4288/0penGL /TC?Pausedwi thEraneCaptur

- /4288/0pencL /CommandTree. xml

/4288/0penGL /PushLayer=Fr ameDebugger

#4288/0penGL/FD/5Tats . xm

/4288/OpendL /FopL ayer

detach frame debugger

- /4288/0pentL /PushLayer=FrameFrofiler
4283/0penci ep/counter select. txr=o

Tor exposes 92 counter groups, but GPUPErTAL

s group name 'GPUTime' does not match the OpenGL returned idMeme.

- /4288 /0penGL /FF /Counter Infa.xml

Debug messages
are included

expected 897
5 group ni does not match the OpenGL returned name of 'swe(
- /4253/GpanﬁL/FP/Fruﬁler xanl

r_exposes 92 counter groups, but GPUPerfAPI expected 89.
s group name 'GPUTime’ does not match the OpenGL returned name of *SwB(
- /azsa,upenm/Fp,cuun(grsenct TxT=
Tor exposes 92 counter groups, but GPUPerfAPI expected 9.
s group name 'GPUTime' does not match the OpenGL returned name of 'SWEG
- /4288/0penGL /PopLayer
- /4288/0penGL /PushLayer
- /4288/0penGL /FD/Breakroin
/4288 /0penGL /CommandTree. xm1
1

o

- /4288/0penGL /PoplLayer
deTach frame debugger

- /4288/0penGL /PushLayer=Logger

- /4288/0penGL /LOG/Log. TXT
/4288/0penGL /PopLayer

/4288,/0penGL /PushL ayer=FrameDebugger
/4288/0penGL /FD/STats. xml

1

- /4288/0penGL /FD/Breakroin
- /4288/0penGL /FD/BreakPoint=103

- /4288/0penGL /FD/Pipeline/Fs/codeviewer . xml
- {4288/0penGL/FD/Pipeline/Fs/constants. xnl

03

Here is a request for
the shader code at the
current draw call

- /4283/Qp=nGL/FD/F1pehne/\aAO,thud/mc\:ur’e
- /4288/0penGL /FD/Pipeline/resourceimagelist. xm

5360
- /4zsa,openc.u:o/ﬁpe1ine,:s/'tex,n/vfssetm’ngs.xm

- /4253/Gp=nﬁL/FD/F1 peline/FS/tex,/0/Description. xml
- fazaa,tcpenaum/mpehnest;san:ﬂers xml

- /4233/ngnﬁL/FD/F1 peline/Fs/renderstates. xm
- /4288/0penGL/FD/Pipe] ine/FB/Renderstates. xm
- /4288/0penGL /FD/Pipeline/F5/tex,/0/thumbnai T farmategupawidthe

/4288,/0penGL /FD/Pipeline/FS/tex/0/descriptian. xml
1

- /4288/0penGL /FD/Pipe] ine/F8/rt,/0/thumbnail?format=aMPamidth=1008
- /4288/0penGL /FD/Pipeline/FB/rt/0/description. xml




Data-mining your game using GPU PerfStudio?2
* Requests to the server are in the form:

http://192.168.1.2/2876/0OpenGL/FD/Pipeline/FS/codeviewer.xml

« |tis possible to use PerfStudio2 web requests in scripts to
automate and customize access to your app data

* As part of the work carried out on Far Cry3 we needed to know
where specific sections of HLSL code were being used in a frame

« We were able to use a script to retrieve the HLSL code from each
draw call in a frame an search the code for keywords that would

identify the code. ‘: l
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T el

File

Windows  Help

(9 GPU PerfStudio 2 - D\TestApps\Far Cry 3 with debug shaders\FC3-SUB-PC-44 4_Watermarked\FC3-SUB-PC-44.4\bin\farcry3_p_d3d11.exe

€

Thi

Use the command URL ir

shown below.

ttp://localhost/534..ine/PS/samplers. xmll +

localhost/s

s XML file does not appear to have any styld

from the server

GPUPen
~534

We can access state data 531

Message =

552 Server

3
i1?format=BMPRwidth=1148heigh

We can access the shader code.
In fact we can access all data
necessary to reconstruct the draw
call.

web browser to request d X

—<Slot Index="0">
<Filter=D3D11_FILTER MIN_MAG |
<=AddressU=D3D11_TEXTURE_ADL
<AddressV=D3D11_TEXTURE_ADL
<AddressW>=D3D11_TEXTURE_AD]|
<MipLODBias>0.000000=/MipLODY
<MaxAnisotropy>0</MaxAnisotropy|
<ComparisonFunc>D3D11_COMPAR
<BorderColor=0.000000, 0.000000, 0.
<MinLOD=0.000000<MinLOD=>
<MaxLOD>340282346638528860000

</Slot>

—<Slot Index="1">
<Filter=D3D11_FILTER_MIN_MAG |
<AddressU=D3D11_TEXTURE_ADL
<AddressV=D3D11_TEXTURE_ADL
<AddressW>=D3D11_TEXTURE_AD]|
<MipLODBias>0.000000</MipLODY
<MaxAnisotropy>0</MaxAnisotropsy|

smparisonFunc>D3D11_COMPAR
=rColor=0.000000, 0.000000, 0.

AR=0.000000< MinLOD>
00528860000

>D3D11_FILTER_MIN_MAG |
2ssU>D3D11_TEXTURE ADD
2ssV=D3D11_TEXTURE_ADD}
2ssW=D3D11_TEXTURE_AD]
ODEBias>0.000000</MipLODE
inisotropy>0</MaxAnisotropy|
parisonFunc-D3D11_COMPAR
JederColor>0.000000, 0.000000, 0.
<MinLOD=>0.000000</MinLOD>
<MaxLOD>340282346638528860000
</Slot=>
—<Slot Index="3">
<Filter-D3D11 FILTER MIN MAG

[E=sEcE )

ttp://localhost/63...e/PS/ codevieweraml | + |

=S ==

localhost/6324/DX11/FD/Pipeline/PS/codeviewerm| B - Googie Pl A B-
</Mode>
—<Mode name="Assembly" default="FALSE" debuggable="FALSE" editable="FALSE">
—=Code>

'/ Generated by Microsoft (R) HLSL Shader Compiler 9.29.952.3111 //
chuffer $Globals // {

// Buffer Definitions:
/1 floatdx4 InvViewRotProjectionMatrix:// Offset: 0 Size: 64 // float
DistanceBoost: // Offset: 64 Size: 4 [unused] // floatd _SectorOffsetScale; // Offset: 80 Size: 16 // float
MaxSectorDistanceSqr: // Offset: 96 Size: 4 // floatd CameraParams: // Offset: 112 Size: 16 [unused] //
floatd QuadParams; // Offset: 128 Size: 16 [unused] // floatd ColorAdjustment: // Offset: 144 Size: 16
[unused] /7 // } /7 /] cbuffer \'1e“'pcrtShad.erParameteernde( i

\15\\Ro1Pro_|ect1onMamx f Offset: 0 Size: 64 [unused] // floatdxd
64 Size: 64 [unused] // floatdx4 _ProjectionMatrix; // Offset: 128 Size: 64 [unused] // floatdx4
_ViewMatrix: // Offset: 192 Size: 64 [unused] // float4x4 _InvProjectionMatrix: // Offset: 256 Size: 64
[unused] // floatdx4 _InvProjectionMatrixDepth:// Offset: 320 Size: 64 [unused] // floatd
_DepthTextureScale; // Offset: 384 Size: 16 [unused] // floatd _DepthTextureOffset; // Offset: 400 Size:
16 [unused] // floatd _DepthScale: // Offset: 416 Size: 16 // floatd
_CameraPositionFractions_ZOffsetWS:// Offset: 432 Size: 16 [unused] // floatdx4
_GrassCylindricalBillboardMatrix:// Offset: 448 Siz
512 Size: 64 [unused] // floatd _CameraDistances; // Offset: 576 Size: 16 // floatd _ViewportSiz
Offset: 592 Size: 16 [unused] // floatd _CameraPosition_DistanceScale:// Offset: 608 Size: 16 // floatd
_CameraDirection_FOVDeg: // Offset: 624 Size: 16 [unused] // floatd

_ViewPoint_ShadowProjDepthMin:// Offset: 640 Size: 16 [unused] // floatd _AmbientColorMultiplier; //

Offset: 656 Size: 16 [unused] // floatd _AmbientOcclusionRanges_SunOcclusionFactor:// Offset: 672
Size: 16 [unused] // floatd _FogColorVector: // Offset: 688 Size: 16 [unused] // float3 _FogColor: //
Offset: 704 Size: 12 [unused] // float3 _FogColorRange: // Offset: 720 Size: 12 [unused] // float3
_CameraRight: // Offset: 736 Size: 12 [unused] // float3 _CameraUp; // Offset: 752 Size: 12 [unused] //
// Offset: 768 Size: 16 [unused] // float3 _UncompressDepthWeights: //

floatd _CameraNearPlaneSize;
Offset: 784 Size: 12 [unused] //
float4 _BloomAdaptationFactor: // Offset: 816 Size: 16 [unused] // float4 _CurvedHorizonFactors: //
Offset: 832 Size: 16 [unused] // float4 _DepthTextureRepSize: // Offset: 848 Size: 16 [unused] // float4
_ReplayDrawMode: // Offset: 864 Size: 16 [unused] // float4 _FogParams: // Offset: 880 Size: 16
[vnused] buffer NewLightingDataProvider / / float3 _LightPositionWS: //
12 [unused] // float3 _LightDirectionWS: // Offset: 16 Size: 12 [unused] // float3 _LightRightWS: //
Offset: 32 Size: 12 [unused] // float3 _LightColor; // Offset: 48 Size: 12 [unused] // float3
_LightSpecularColor: // Offset: 64 Size: 12 [unused] // float3 _LightColorUpNormal: // Offset: 80 Size:
12 [unused] // float4 _LightUpWS_RepSquaredLightRadius:// Offset: 96 Size: 16 [unused] // float4
_PointAttenuation_SpotFactors:// Offset: 112 Size: 16 [unused] // float4 _ShadowFactor; // Offset: 128
Size: 16 // float4 _ShadowDepthFadeFactor: // Offset: 144 Size: 16 // floatd _ShadowMapSize: // Offset

64 [unused] // floatdx4 _InvViewMatrix: /| Oﬁsﬁ

oat3 _UncompressDepthWeightsWS: // Offset: 800 Size: 12 [unused] //

Offset: 0 Size:
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Script that searches the first 50 draw calls for fragment shaders that
contain the string “Steam”.

#

Create a user agent object

use LWP::UserAgent;

Sua = new LWP::UserAgent;

Sua->agent ("AgentName/0.1 " . Sua->agent);

my SHTML Request = "text/html";
my S$XML Request = "text/xml";

FHEF A R R

#

Change the following value to be the starting breakpoint in the frame (NOTE:Index starts at 1)
my S$GPS BreakpointID = "0";

Change the following value to be the number of draw calls (breakpoints) you want to process.

Look at the FrameDebugger in the PerfStudio2 client to get the maximum number of draw calls (breakpoints).
Make sure you don't fall off the end of the draw call list.

my S$GPS NumBreakpoints = 50;

my $searchString = Steam;

FHEF AR R R R R R R R R R R R R R R R R A R

#

Get the Process ID of the application
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« NOTE for Linux® users

« Port 80 is not available in user mode for web access

 GPU PerfStudio2 for Linux has a script to redirect web access to
port 8080

* You can find the script in the GPUPerfStudio directory

redirport80.sh




Starting Steam for Linux games with GPS2

« Steam games for Linux are downloaded to:

~/.steam/steam/SteamApps/common/

« DOTAZ2 is downloaded to:

~/.steam/steam/SteamApps/common/Dota 2 beta

* In this directory is a shell script named “dota.sh”, edit it as follows:
1. Change the export LD LIBRARY_ PATH to point to the GPS2 server folder:

Export LD LIBRARY PATH="${GAMEROOT}"/bin:~/Development/GPUPerfStudio/x86:$LD LIBRARY PATH

2. Setthe GAME_DEBUGGER option as follows:

GAME DEBUGGER=~/Development/GPUPerfStudio/x86/GPUPerfServer




Starting Steam for Linux games with GPS2

* To run the game

« Make sure the steam executable isn't running. If it is, it will show up in
the app bar on the left of the screen. This will ensure that GPU
PerfStudio2 will use the console window for output

« Each Steam game has its own ID - DOTA2 is 570
* go to root steam directory:

S cd ~/.steam/steam

* From there, type:
$ steam steam://rungameid/570
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» Demonstration of more profiler features
« Demonstration of Scripting DOTA2 (Linux)




GPU PerfStudio2 and APITrace

« APITrace - https://github.com/apitrace/apitrace
 Trace OpenGL, OpenGL ES, Direct3D, and DirectDraw APlIs calls to a file
 Replay OpenGL and OpenGL ES calls from a file
* Inspect OpenGL state at any call while retracing
* Visualize and edit trace files

» Use APITrace to capture OpenGL traces on Linux® or Windows® and playback on
either

* GPU PerfStudio2 supports the playback of traces allowing you to debug and
optimize using a small subset of game frames

« |deal for capturing rendering issues and sharing them between developers for
solutions




GPU PerfStudio2 Latest Version

What’s new in GPS2.14?

Currently in development
» Support for Linux® OpenGL applications
» Support for Mantle on Windows7®

Hardware counter support for AMD “Hawaii” (R9 290 series) GPU’s
Improved support for multithreaded applications _
Pipeline specific counters for OpenGL AMDZ 7
Support for OpenGL Compute RADEDN -

R9 SERIES




Summary

« GPU PerfStudio2 is AMD's performance and debugging tool
for graphics applications

A suite of tools that can be used to debug and increase
performance on AMD GPUs

 Works on Windows® and Linux®

* Ideal for debugging and optimizing OpenGL games on
Windows® and Linux

» Supports Steam for Linux games
» Available end of Q1 2014




Thank You

* Rich Geldreich, Jason Mitchell and all at Valve who have used and
supported GPUPerfStudio2

« Dan Ginsburg, Peter Lohrmann, and Graham Sellers for OpenGL
support

 Valve for inviting us to attend and present at Steam Dev Days 2014
» All who attended this presentation




AMD Graphics Tools Download Information

All AMD Graphics Tools
http://developer.amd.com/tools-and-sdks/graphics-development/

GPU PerfStudio2
http://developer.amd.com/tools-and-sdks/graphics-development/gpu-perfstudio-2/

GPUPerfAPI — Performance Counter Library
http://developer.amd.com/tools-and-sdks/graphics-development/gpuperfapi/

CodeXL — GPU debugging for OpenCL™ & OpenGL API calls and
OpenCL™ kernel
http://developer.amd.com/tools-and-sdks/heterogeneous-computing/codexl|/

gDEBugger — OpenCL/OpenGL debugger (end-of-line)
http://developer.amd.com/tools-and-sdks/heterogeneous-computing/archived- ‘: l

tools/amd-gdebugger/




Questions?

Gordon Selley
gordon.selley@amd.com

Tony Hosier
tony.hosier@amd.com

Download AMD Graphics Tools

http://developer.amd.com/tools-and-sdks/graphics-development/
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