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Assist{  Project Build Debug Team Data Tools Test Window Help
OEETH gl

€ 5| OpenCL-Wave-Simulation | fps: 54 | Time Per Frame: 18.52 (ms)

int widt
float k1
float k2
float k3

gned int x
unsigned int y

if(x > @ &
r

prevarid[y*width+x].y = k1 * prevGrid[y*w
k2 * currarid[y*w

k3 * (currGrid[(y+

currGrid[(y-

currGrid[y*w;

currGrid[y*w

glBuffer[y*width+x] = prevarid[y*width+x];

Show output from: | Build

1> Lreating

1*FinalizeBuildStatus:

1> Deleting fil 44Releasen ZERD_CHECKAZERO_CHECK.unsucc
1> Touching "x

1>

1»Build succeed

a =
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Vertex Displacement Kernel

Initialize GL-Buffer Kernel
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Disturb Grid Kernel

Finite Difference Scheme Kernel
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« - C https://code.google.com/p/opencl-wave-simulation/

n opencl-wave-simulation

Simple wave simulation showing OpenCL & OpenGL 4. VBO sharing

Project Home | Wiki |ssues  Source

Summary People

Project Information Master seminar, Software Profiling

g +1| Recommend this on Google
Additional Library Dependencies

Project feeds
Code license Glew: http://glew.sourceforge net/

Mew BSD License

Gim: http-//glm.g-truc.net/
Labels

Waves, OpenCL, OpenGL, Glut: http:/freeglut. sourceforge. net/
Simulation, opengl-
interoperability, Rendering,
Wave-Equation, GLSL,
Freeglut, Gm, CPlusPlus Build Tool

OpenCL

1% Members CMake: http://www. cmake arg/
hannes wuerfel
System requirements

OpenCL 1.1 capable GPU
OpenGL 3.0 or higher
GLSL 4.0 or higher
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2. GPU RECAP

15T ERA: 2ND ERA:
Fixed Function Simple Shaders

3D Geometry Transformation Memory Interface

m,  my

me

8 Vertex Pipes

Setup Engine

Lighting Pixel Shader Core
C,=kL,+ D, Att,(k(L,oN)+k(R,*V)")

n-lights

r . . 16 Pixel Pipes
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3RP ERA:
Graphics Parallel Core

VLIWS

Bunpueg

General Purpose
Registers

.
VLIW4

TIT

Stream

un Youerg

l Processing Units |

General Purpose

Registers ¢
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Input Data (PC/State/Vector Register/ScalarRegister)

SIMDO

PC&IB *= = Message Unit 4

10 Wave
‘ Export/GDS Decode

Vector Memawﬂecade T * T T —_—
5IMDO

5IMD1 SIMD2 SIMD3

' I Message Bus
Branch &

sIMD1
PCEIE —m
10 Wave

4

SIMD2

ScalarU
Scalar calar Unit Read/

Decode 8 KB Registers 64 KB 64 KB 64 KB 64 KB Write
Registers @) Registers 48P Registers 4 Registers Data

Integer ALU “
L1

PCE&IB == MP MPp MP MP

10 Wave Vector Vector Vector Vector Vector Cache
$ Decode ALU ALU ALU ALU

SIMD3 16KB
PC&IB g

10 Wave LDS 64 KB LDS Memory h
Decode

UO B3Iy UO[D NJ3sU|
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Request a
Arbiter Write

4 CU Shared 32KB Instruction L1 Cache L2 Cache

4 CU Shared 16KB Scalar Read Only L1 Cache | | Read/
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m Platform Model:

Processing

Element \

Host

http://rastergrid.com/blog/2010/11/texture-and-buffer-access-performance/
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m Memory Hierarchy:

Frivate Private

Memory Memory

Private Private

Memory Memory

Warkltem 1 Workltem M Workltem 1 Warkltem M

Compute Unit 1 Compute UnitN

Local Memory | Local Memory

Global/ ConstantMemory Data Cache

Compute Device

Global Memory

Compute Device Memory

http://www.codeproject.com/Articles/122405/Part-2-OpenCL-Memory-Spaces
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m Kernel Execution Model:

§h ™ WP X5 e b
Ll I
k_ Gx= 12 _.‘I
h m— Wx: 3 —'P{ OpenCL Programming Guide (Addison-Wesley)
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m AMDs unified tool suite for profiling and debugging AMD CPUSs,
GPUs and APUs

m Former programs were:
o gDebugger
o APP Profiler
o APP Kernel Analyzer
m Supported platforms:
o Windows 7/8 (32-64Bit)
o Red Hat Enterprise Linux 64Bit
o Ubuntu 64Bit 12.04 or later
m Standalone application or Visual Studio 2010/2012 plugin
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m CPU Profiler
o CPU Sampling
o Call-Graph Profiling Features
m GPU Profiling
o Application Trace
o Hardware Performance Counters
o Kernel Occupancy
o Hotspots Analysis
m GPU Debugging
o OpenGL & OpenCL API calls
o OpenCL Kernel Debugging
o DirectCompute Debugging
m Static Kernel Analysis
o Hardware Disassembly Kernel Code
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File Edit View Debug Profile Analyze Tools Window Help

il PREEERNDE
Codell Explorer =) X| Pa | GPU: Jun 05, 2013 14:26:15 B8 | |Stat\st\cs g X
a » Application Trace l‘ i
4 i OpenCL-Wave-Simulation | Pn?iile Made (GPL: Application T... Millssconds T T T T ‘ T T T ‘ T éﬁ“"ﬂﬁ‘ | T T T e — Function Calls | Sz d >
Jun 05, 2013 14:26:15 - Application Trace 638.239 642,968 647,697 652,425 657,154 661,883 666,611 671,340 676,069
FunctionT % ¢ #o % ¢ # of Calls {Avg. perF
ElHost
= Cpencl
=] Conkext 0 (0x000000000E145700)
(=1 Queue 0 - Cedar (0x000000000E038640)
Data Transfer
] EEREm Mame = CL_COMMAND_RELEASE_GL_OBJECTS
Device =] Cedar
Command Type = CL_COMMAMD_RELEASE_GL_OBJECTS
Queuved Time 8 659,714 millisecond
Submit Tirme S 658,741 millisecond
Start Time = 6564.606 millisecond
End Time 8 664.606 millisecond
Duration = 0 nanoseconds
clEnqueue API Mame = clEnqueueReleaseGLObjects
clEnqueue API Start Time E 659.710 millisecond
clEnqueue APLEnd Time = 659,717 millisecond
clEnqueue API Duration = 6.200 microseconds
clEnqueue Call Index = 39
<« = d
Host Thread 4344 Summary
Inclex Interface Parameters Result Device Block  ernel Occupane *
14 clEnqueuelcquireGLO... 38040 L[ TE20COL 0; MULL; MULL CL_SUCCESS
19 clEnqueusAcquireGLO... 38640; L [ T82F30L; 0; MULL; MULL CL_SUCCESS
20 clSetkernelarg 2E30; 0; 5; [ 182C00] CL_SUCCESS
11 ciSetKemeldrg 002E30; 1; 8; [ 7620C0] CL_SUCCESS
Propertis B x |22 clSetKemelarg 2E30; 2; 8; | 182F80] CL_SUCCESS
23 clSetKernelArg 002E30; 3: 8 [ 15F040] CL_SUCCESS
Process Not Running 4 clSetKemelArg 002E30; 4 4 A2FD30 CL_SUCCESS
The_prnﬁ\ed session has completed Execut\!’\g- 25 clEngqueueMDRangeker.. 135640; 002E30; 2; MULL; [1024, 1024]; MULL; 0; MULL; MULL CL_SUCCESS mitialize gl g... 100%
Mavigate Codekl explarer for the last session results. 26 cEnqueucReleaseGLOb... 038640; 1 752C00]; 0; NULL; NULL CL_SUCCESS
27 clEngqueusRel GLOb... 038640; 1; [ 7820C0 MULL; NULL CL_SUCCESS
25 clEngqueueRel GLOb... 138640; 1; [ TB2F50]; 0; MULL; MULL CL_SUCCESS €L COMMA...
29 clFinish 0:000000000E035640 CL_SUCCESS 7I
Statisti
30 clEnqueusAcquireGLO... 038640; 1; [ 782C00]: 0; MULL: MULL CL_SUCCESS  CL COMMA... dis;;;e"ds:'::n"t“h‘;
3L clSetkernelrg 003370; 0; 8; 15F040] CL_SUCCESS debugged process
32 clSetKemelArg 003370; 1: 8 [ 15F1C0] CL_SUCCESS has been suspended
31 clSetkerneldrg 003370; - 8; 762C00] CL_SUCCESS
34 clSetkernelirg 003370; 3; 4 A2FD30 CL_SUCCESS i Dt Awaiae
35 clSetkernelarg 003370: 4: 4 JFEDD CL_SUCCESS
3 clSetkernelrg 3370: 5: 4 AJFED4 CL_SUCCESS
37 clSetkernelAr 0:000000000E003370: 6: 4 d:0000000000A2FEDS CL_SUCCESS
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How does CodeXL Profiling
works under the hood?
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m Developers can instrument their source code by using the

CLPerfMarkerAMD Library
0 clBeginPerfMarkerAMD (), clEndPerfMarkerAMD ()

Application Trace ‘

340,123 551.458

LI B — T T 1 T T 1
505.739
494,812 506,141 517.470 528.799

Milliseconds
433,166 449,495 450,824 472,153 433,482

[=IHost
p—— ot

[=l CLPerfvarker

[EIHost Thread 6008
OpenCL Running Kernels Running Kernels Funning Kernels
Rendering Rendering enderin

=l OpenGL
alutSwapBuffers

OpenGL
[=] OpenCL

8 Context 1 (0x00000000031C3040)

[=1 Queue 0 - Cayman (0x00000000031C5F70)
Data Transfer e M il o ke
‘

Kernel Execution

(2

(4 ed

CodeXLHelp.chm
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m Little information available

m Gathers data from OpenCL API run-time
m Uses GPU Perf API (AMD)
o Provides derived counters based on raw Hardware
performance counters
& Wavefronts, ALUStalledByLDS, ALUUtilization,
o API uses a Sampling approach

¢ GPA Status GPA BeginSample( gpa uint32 samplelID );
GPA Status GPA EndSample () ;
o Needs Handle to current graphic context (OpenGL

context/DirectX context) or Handle to an OpenCL command
queue

Software Profiling | AMD CodeXL | Hannes Wiirfel | 6/10/2013
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m Static/Dynamic binary instrumentation for HW performance
counters and OpenCL API run-time?

m Educated guess: Not at the application level, but ...
o Instrumentation at the GPU driver library level

o Drivers provide callbacks for routines and capture
measurements

o Possible Methods:
¢ Synchronous method

¢ Event queue method
¢ Callback method

Software Profiling | AMD CodeXL | Hannes Wiirfel | 6/10/2013
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m Synchronous Method:

C Launch Kernel

Kernel !

+ Sync Point

m Instrumentation around GPU API calls

m Implementation: wrap (synchronous) library with performance
tool

Modified slides from TAU GPU Performance Measurement Tutorial

Software Profiling | AMD CodeXL | Hannes Wiirfel | 6/10/2013
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m Event queue method:

Event

Event j
._._.._I ........

4 Sync Paint

m Utilize OpenCL event support clGetEventProfilingInfo
m Instrumentation to create and insert events
m Implementation: driver library wrapping

Modified slides from TAU GPU Performance Measurement Tutorial
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m Callback method:

e — R — -
[ i [ | | i
CPU | Register |
I— Callback Launch Kernel Et::alll::ackE Et‘:alll::ac:h:;
I'x. _______________________ T N )l ________________ l‘.l
GPU
I Kernel
¢ 1"""'“1_:.'=¥‘Ewnt:: Point

m Utilize language-level callback support clSetEventCallback
m Implementation: Instrumentation to register callbacks

Modified slides from TAU GPU Performance Measurement Tutorial
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File Edit View Debug Profile Analyze Tools Window Help
o PEEHEEMNE
Codell Explorer =) Xl Pu | PUL U UsS, UL 1420t = ‘Stat\st\cs F X
a » Dlicatwun Trace \LM
-

4 ﬁ0penCl—Wave—S|muIalion|PloiiIeMode[GPU:ApplicalionT... UL T T T T T T T

Function Calls | state d 4[>

Jun 05, 2013 14:26:15 - Application Trace Pilizeconds 638,239 542,968 647,697 652,425 657,154 661,563 * es.611 671,340 676,069 Tgon Troes
Funflion T % ¢ #o % ¢ # of Calls {Avg. per F
ElHost
| l l ]
= Cpencl
=] Conkext 0 (0x000000000E145700)
(=1 Queue 0 - Cedar (0x000000000E038640)
Data Transfer
] EEREm Mame = CL_COMIJAND_RELEASE_GL_OBJECTS
Device =] Cedar
Command Type = CL_COMIAMD_RELEASE_GL_OBJECTS
Queued Time = 659.714 millisecond
Submit Tirme = 659,741 millisecond
- - Start Time = 6564.606 millisecond
A p p I | Ca t | o n T ra Ce End Time = 664.606 millisecond
Duration = 0 nanoseconds
clEnqueue API Mame = clEnqueueReleaseGLObjects
clEnqueue API Start Time E 659.710 millisecond
clEnqueue APLEnd Time = 659,717 millisecond
clEnqueue API Duration = 6.200 microseconds
5 \;I clEnqueue Call Index 39
s <
dlex Interface Parameters Result Device Block  ernel Occupane
14 clEnqueuelcquireGLO... 38040 L[ TE20COL 0; MULL; MULL CL_SUCCESS
9 clEng! AcquireGLO... 035640; 1; TB2FS0]; 0; MULL; MULL CL_SUCCESS
0 clSetKemeldrg 002E30; 0; 8; [ 762C00] CL_SUCCESS
11 ciSetKemeldrg 002E30; 1; 8; [ 7620C0] CL_SUCCESS
Properties &5 I 2 clSetKernelarg 02E30; 2; §; [ T82F80] CL_SUCCESS
23 clSetKernelArg 002E30; 3: 8 [ 15F040] CL_SUCCESS
Process Not Running 4 clSetKernelArg 002E30; 4 4 2FD30 CL_SUCCESS
The profiled session has completed executing. 25 clEngqueueMDRangeker.. 135640; 002E30; 2; MULL; [1024, 1024]; MULL; 0; MULL; MULL CL_SUCCESS mitialize gl g... 100%
Mavigate Codekl explarer for the last session results. 26 cEnqueucReleaseGLOb... 038640; 1 752C00]; 0; NULL; NULL CLSUCCESS  CL COMMA..
27 clEngqueueReleaseGLOb... 038640; 1; [ T82DCA]; 0; MULL; MULL CL_SUCCESS  CL COMMA,
25 clEngqueueRel GLOb... 138640; 1; [ TB2F50]; 0; MULL; MULL CL_SUCCESS €L COMMA...
29 clFinish 0:000000000E035640 CL_SUCCESS
30 clEngqueusAcquireGLO... 135640: 1: [ 782C00]; 0; MULL; MULL CL_SUCCESS CL COMMA...
31 clSetKerelArg 003370; 0: 8; 15F040] CL_SUCCESS
32 clSetKemelArg 003370: 1: 8; 15F1C0] CL_SUCCESS
o p e n C L A P I 31 clSetkerneldrg 003370; - 8; 762C00] CL_SUCCESS
34 clSetlernelarg 003370; 3; 4 2FD30 CL_SUCCESS i Dt Awaiae
35 clSetkernelarg 003370: 4: 4 JFEDD CL_SUCCESS
C a I I S 36 clSetkernelarg 103370: 5; 4 JFED4 CL_SUCCESS
clSetkernelarg 0:000000000E003370: 6: 4 d:0000000000A2FEDS CL_SUCCESS

clEnqueueMNDRangeKer... 0x000000000E038640; (:000000000E003370; 2: NULL; [ 1024, 1024]: NULL; 0; NULL; NULL

CL_SUCCESS

compute vert... B7.

Software Profiling | AMD CodeXL | Hannes Wiirfel | 6/10/2013
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debugged process
has been suspended
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m Summary Pages:

Host Thread 1628 Surnmaty
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[ Previous l | Mk | [Warning(s),l’Erru:ur(s]l ']

205 h654 1628 Best Practices | clEngueueMDRangekernel: Global Work size is too small - [1,1], resulting in low GPU utilization.
206 BEE3 1628 Best Practices | cEngueueMDRangekernel Global Work size is too small - [1,1], resulting in low GPU utilization,
207 5z 1628 Best Practices | clEngueueMDRangekernel: Global Work size is too small - [1,1], resulting in low GPU utilization.
208 5741 1628 Best Practices | cEngueusMDRanzekernel Global Work size is too small - [1,1], resulting in low GPU utilization,
209 5rn 1628 Best Practices | cEngueueMORangekernel Global Work size is too small - [1,1], resulting in low GPU utilization,
210 579 1628 Best Practices | clEngueueMDRangekernel: Global Work size is too small - [1,1], resulting in low GPU utilization.
211 hE2E 1628 Best Practices | cEngueusMDRanzekKernel Global Work size is too small - [1,1], resulting in low GPU utilization,
212 i 1628 Best Practices | Redundant synchronization detected, Svnchronization AP = clFinish

213 87 1628 Best Practices | Redundant synchronization detected. Svnchronization AP = clFinish

Software Profiling | AMD CodeXL | Hannes Wiirfel | 6/10/2013
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m Summary Pages:

Host Thread 5572 Surnmary

’ Previous ] | Mexk | [F\PI Surmmary v]
APl Mame Cumulative Time(ms) % of Total Time # of Calls Avg Time(ms) Max Time{ms) Min Time(ms)
clBuildProgram 42262334 55,9800%5 1 422,82334 42262334 422,82334
clFinish 142, 77501 1953897 210 0.71321 586820 0.06688
clCreateContext 47, 79778 6.33122 1 4779778 47, 79778 4779778
clCreateCommandQueue 45,03633 596544 1 45,03633 45,03633 45,03633
cEngueuelDRangelernel 35. 66841 4,72458 312 011432 15, 54599 0.00728 L
cEngqueuefcquireGLObjects 34.25837 4, 53781 315 0.10&878 1.92384 0.05463 1
clCreateBuffer 15.24595 211218 2 FATE9T 7995830 79485
clCreateFromGLEBuffer 246779 0.32688 3 0.82260 1.95033 0.18176
cEnqueueReleaseGLObjects 1.03381 0.136™ 315 0.00328 0.01059 0.001599
clieternelbrg 0.32179 0.04262 1768 0.00018 0.007&1 0.00033
clCreateProgramiithSource 0.01258 0.00167 1 0.01258 0.01258 0.01258 i
clCreatelernel 0.005% 000073 4 0.00149 0.00298 0.000%9
clGetDevicelDs 0.00453 000061 1 0.004a3 0.00453 0.004a3 i
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m Summary Pages:

Host Thread 1625 | Surmmary |
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Previous ] [ Mexk ] [Kernel Summmary

-

Kernel Hame Dewvice Name # of Calls Total Time({ms) Avg Time(ms) Max Time(ms) Min Time(ms)
compute_vertex_displacement Cedar 212 1698, 98523 8.01408 8.03633 F.99089
compute_finite_difference_scheme Cedar 212 1179, 43022 b he337 6, 12511 B.B2TI
initialize_gl_gHd Cedar 1 6. 47833 6. 47633 6. 47633 6. 47633
disturb_grd Cedar 21 2. 57678 0.01221 0.01578 0. 00989
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m Summary Pages:
o Context Summary Page
o Top 10 Data Transfer Summary Page
o Top 10 Kernel Summary Page

Software Profiling | AMD CodeXL | Hannes Wiirfel | 6/10/2013
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Mumber of waves limited by Work-group
size

38 ﬂ
B =
= 2
(=] 4=
Ut aQ
= =
T ] Z
= =
= @
> =
= o
J(j 19 %
Q —
w o
o T
T ' =
& =
E =
= =
= 1} T T T

1] L] 128 192 256
Work-group size

MNumber of waves limited by WGPRs

i

Mumber of waves limited by LDS

8

Murmber of active wavefronts
3
L

T
&4

128 192 156 0.0k
Mumber of WGPRs

T
2.0k

T T
16.0k 4.0k

LD5 Size

320k

Variable Device Limit
Device Info

Device name Cedar

Number of compute units 2

Max number of waves per compute unit 32

Max number of work-groups per compute unit 8

Wavefront size 32

Kernel Info

kernel name

compute_vertex_displacement

Wector GPR usage per work-item 8 248

LDS usage per woark-group 1] 32768
Flattened work-group size 128 128
Flattened global work size 1048576 2097152
Number of waves per wark-graup 4 4

Kernel Ococupancy

Mumber of waves limited by Vector GPR and Waork-group size

28

32

Mumber of waves limited by LDS and Work-group size 32 32
Number of waves limited by Wark-group size 32 32
Limiting factor(s) VGPR
Estimated occupancy B7.5%
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m Shows utilization of a
Compute Unit

m Measured by number
of in-flight wavefronts
for a given Kernel,
relative to the maximum
number of wavefronts
given an ideal Kernel
dispatch configuration
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m HW Performance Counters:

Wavefronts ALUInsts FetchInsts  WriteInst

VGPRs SGPRs FCStacks

Met‘i'lud ExecutionOrder ThreadlD Callindex GlobalWorkSize

initialize gl grid kil Cedarl 1 5316 25 { 024 1024 1} 32768 9 1 3

compute vertex displacement k2 Cedarl 2 5316 38 { L1024 1024 1} 327638 23.97 5.99 2

compute finite difference scheme k3 Cedarl 3 5316 48 { 1024 1024 1} 32748 33.95 3.99 2

7
P E—" 5 e IO
compute vertex displacement k2 Cedarl .m 215 m
compute finite difference scheme k3 Cedarl b m 100 m
] L 1L 5 ]

A 0

disturb grid k4 Cedarl 7 536 85 { 1 1 1}

FetchUnitBusy (%) FetchUnitStalled (%) WriteUnitStalled (%)

V.‘\.LUBusl_r {%3) aLUFetchRatioc  ALUPacking (%6)  FetchSizs

55.58 16354 13 1] 62.93

L4.06

30.13 43.32 50271.75 15.29 79.51

TL16

GL15 43.52 2420025

0.32

24226.06

0.33 2.20 58.18 031 ] 0.50 ] ]
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CodeL Explorer & X
“ac

4 @iy OpenCl-Wave-Simulationd | Debug Made

+ & ol Contest 1 shared - CL m OpenCL and OpenGL objects

4 J;l Static Buffers

o et uflr m Shared contexts
't Back Buffer
it Front Buffer m Shader and Kernel resources
1;;1 A.IDE.IIlIBl}' Buffer{d)
e oo m Ability to show buffer
e Auniliary Buffer(3)
bl Vertex Buffer Objects COntentS

4 Shading Programs
Program 1
4 =) Shaders
) Vertex Shader 2
=1 Fragment Shader 3
4 L] ¢L Context 1 {shared - GL1)
4 Ll Buffers
lwe CL Buffer L{GLLVEO 1)
lwt CL Buffer 2 (GLLVEO 2)
It CL Buffer 3 (GLLVEO 3)
et CL Buffer 4
lwt CL Buffer 5
4 B Command Queues
B Command Queue 1
4 D OpenCL Pragrams
4 I'? OpenCL Pragram 1
1l Kemel L- compute_vertex_displacement
El Kemel 2 - compute_finite_difference_scheme
Bl Kemnel 3- disturb_grid
BT Kemel 4 - initialize_gl_grid
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m Kernel code breakpoints
m Stepping through one Kernel instance iWokkemx |7 -Jv 13 -z .

0
. . . 1
m Switching between Kernel instances »
49 __kernel void compute finite difference scheme(  global floatd4® currarid,
50 __glabal floatd4* glilormalBuffer,
51 __glabal floatd* glTangentBuffer,
52 int width,
53 float spatialStep)
54 {
55 unsigned int x = get_global_id{@);
56 unsigned int y = get_global_id{1);
ar
55 if(x= » @ &% x <« get_global _size(@)-1 &% v » 0 &% v < get_global _size(1)-1)
59 {
a0 i float 1 = currGrid]y¥*width{=-1)].y;
&1 float r = currGrid]y¥fwidthd{=+1)].y;
62 float t = currGrid](y-1)*width+x].y;
63 float b = currGrid] (y+1)*width+x].y;
At
65 floatd estimatedllormal = (floatd)(l-r, 2.0f*spatialstep, b-t, 1.0f);
213 floatd estimatedTangent = (floatd)(2.o0f*spatialStep, r-1, a.0f, 1.0f);
&y
BE o glilormalBuffer[y*width+x] = normalize(estimatedilormal);
6 glTangentBuffer[y*uwidth+x] = normalize(estimatedTangent);
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7. CODEXL DEBUGGING Institut

CodeXL Multi-Watch-2

m Multi-Watch View
Global Workoffset: X: 0

Global Worksize:  X: 1024 ] ChOose Variable

Local Worksize:  X: 256

Howvered W, Itern: 2 497 %: 0 to i n S p ect

Selected W. Item:  N/A

Hovered Value: 497 [ | Va riable across

Selected Value: MN/A

Hovered Color:  R: 76, G: 76, B: 76, A: 255 . a” Work |temS
]

Selected Color: MN/A

Place the mouse pointer over the image pixel ] Vi Su a I izati O n Of th e

to view the texel information

view Adjust variable value active range: bUffer

[¥] Link between the Image and Data Views 2;0 _ 500
. - -
[7] Show values nermalized to [0..255] range Grid Zoom: ’—O 355 min max 1023
Show hexadecimal values
| w200 | xe241 | x242 X: 243 X244 | X245 4
Y: 444 112 -129 -134 -136 -136 -137
¥: 445 -138 -131 -136 -137 -125 -1a0
Y: 446 -124 -129 -117 -140 -135 -138
Y: 447 -144 -149 -152 -139 -150 -147
¥: 448 -157 -152 -150 -156 -150 -155 D
Y: 449 -158 -131 -144 -151 -163 -159
¥: 450 -147 -147 -144 -140 -164 -153
¥:451 -124 -133 -143 -161 -149 -148
¥: 452 -141 -144 -143 -147 -137 -141
R ¥:453 -163 -127 -156 -143 -132 -1 58)

CodeXLHelp.chm
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7. OPENCL DEBUGGING Institut

fu | GPLL Jun 05, 2013 16:24:14 [%] |

Performance Counters | Code Wiewer {compute_finike_difference_scheme__k3_Cedar1) ﬂ |

= m Static Kernel analyzer

u325C0ptians[2] = 0-00000045
SCOption R80A UMY _NONARRAY FIXUP -
SCOEt;E::RB)O(:CF_ELU_STACK:EHTF!Y_NORKAFUOUHD [ | AI IOWS to com pl Ie ; to ana Iyze

SCOption_RSOO_UAY_NONUAY_SYIIC_HORKAROUND BUG216513 1

u325Coptions[3] = 000000000 and to disassemble OpenCL
R Disassanbly ~--rmoeeoneoee Kernel code for multiple

66 ALU_PUSH_BEFORE: ADDR(22) CNT(9) KCACHE@({CB®:0-15)
MOV R2.w, 0.0f

@ . .
£ MULLO INT  _ , Rl.x, KCo[1].x d
1 y: ADD_INT . R@.x, Ps@ eVICe Ver5|0ns
t: MULLO_INT _ , Rl.y, KCa[1l.y
2 x: ADD_INT . R@.y, PS1 -
€ AoT WS P, KCo[e].x m (also DirectCompute Kernels)
3 y: ADD_INT RA.y, PV2.x, KCO[6].y
z: SETE_INT R@.z, P32, 0.0f
4 x: PREDE_INT R@.z, @.0f UPDATE_EXEC_MASK UPDATE_PRED

@1 JWMP  POP_CHT(1) ADDF!(??)
©2 ALU_PUSH_BEFORE: ADDR(41) CHT(5) KCACHE@(CB@:0-15)

5 x: SETE_INT  To.x, Ro.y, o.of
z: ADD_INT s -1, kca[a].x
6 y: SETGE_UINT __ , R@.x, PVS.z
7w OR_INT RO.w, PVE.y, T@.x
8 x: PREDE_INT RO.w, @.0f UPDATE_EXEC_MASK UPDATE_PRED

@3 JWMP  POP_CIT(2) ADDR(??)
©4 ALU_PUSH_BEFORE: ADDR(46) CHT(3) KCACHE@((B@: @-15)

9 x: ADD INT s -1, kca[e].y
10 y: SETGT_UINT RL.y, Pv9.x, Ra.y
11 x: PREDHE_INT s Rl.y, a.of UPDATE_EXEC_MASK UPDATE_PRED

o5 JUMP  POP_CHT(3) ADDR(27)
06 ALU: ADDR(49) CHT(28) KCACHE®(CBL:0-15)

12 y: ADD_INT s, -1, Ra.y

z: ADD_INT Ta.z, Ra.y, 1

wi MOV Pd.w, 1.8

t: MULLO_INT ___, Ra.y, KCa[3].x
13 w: ADD_INT ., RO.x, PS12

t: MULLO INT  _ , Pvl2.y, KCo[3].x
14 =i LSHL RS.x, PY¥13.w, 4

z: ADD_INT . R&.x, Ps13

t: MULLO_INT ___, Té.z, KCa[3].x
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SUBJECTIVE EVALUATION Inetitut

@ Application trace provides useful information about concurrent
activities in the program

@ Best Practices as unnecessary API calls, ...
% Kernel debugging
M Multi-View to detect errors in bound checks, ...

Bl Stepping through a Kernel took too long on my test system
Bl Lack of insights in documentation
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8. SOURCES ﬂ Inatitut

m OpenCL Programming Guide (Addison Wesley 2012)
m CodeXL User Guide

m Mathematics for 3D Game Programming and Computer Graphics (Course
Technology PTR 3rd Edition 2012)

m http://developer.amd.com/tools-and-sdks/heterogeneous-
computing/codexl/

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

m http://www.amd.com/la/Documents/GCN Architecture whitepaper.pdf

m http://www.cc.gatech.edu/~vetter/keeneland/tutorial-2011-04-14/10-tau-
gpu-tutorial-partl.pdf

m http://www.nvidia.com/content/nvision2008/tech presentations/Professio
nal Visualization/NVISIONO8-Advanced OpenGL Debugger.pdf
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