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Introduction

CodeXL™ is a tool suite with a unified user interface that lets you harness the
benefits of CPUs, GPUs, and APUs. It has powerful capabilities for

e APU/GPU debugging,

e GPU profiling,

e and static OpenCL™/DirectX/OpenGL®/Vulkan kernels and shaders
analysis.

These features let you find bugs, optimize application performance, and easily
access heterogeneous computing.

CodeXL source code and released binaries are publically available on GitHub as
part of the GPUOpen initiative. CodeXL is available as a stand-alone application
for Windows® and Linux® Operating Systems.

Getting the most out of the CodeXL tool suite requires a relatively recent AMD
APU or GPU, a recent version of Radeon Software, and the OpenCL APP SDK.

This document describes how to

e get started using CodeXL
¢ find information about known CodeXL issues
e contact AMD for support

Latest Version of This Document

e For the latest and greatest version of the documentation, go to the CodeXL
Website.

Prerequisites
Operating Systems

. Microsoft Windows 7 64-bit

. Microsoft Windows 8.1 64-bit

. Microsoft Windows 10 64-bit

. Linux 64-bit (Red Hat, Ubuntu, SUSE)

For detailed system requirements see the CodeXL Release Notes in the CodeXL
installation folder or on the Documentation section of the CodeXL web page.

Profiling OpenCL™ Applications

. [GPU device] AMD Adrenaline driver with OpenCL™ GPU support
. [GPU device] AMD GCN-based Radeon™ device

For detailed system requirements see the CodeXL Release Notes in the CodeXL
installation folder or on the Documentation section of the CodeXL web page.


http://gpuopen.com/
http://gpuopen.com/compute-product/codexl/
http://gpuopen.com/compute-product/codexl/
http://gpuopen.com/compute-product/codexl/
http://gpuopen.com/compute-product/codexl/
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Download and Install CodeXL

Installation is system-specific (Windows or Linux); but once installed and
started, the CodeXL operation is system-independent.

Download the CodeXL installation package from the CodeXL GitHub repo.

For Windows

1. Download the .exe file CodeXL_Win*.exe.

2. When the download completes, double-click the .exe file to install
CodeXL.
The installer guides you through the installation process.

3. Launch CodeXL from C:\Program Files (x86)\CodeXL\CodeXL.exe or from
the created Desktop shortcut.

For Linux
Either install the dedicated distribution package or use the tar archive.
The default installation folder

For Red Hat and other Fedora based Linux distributions

1. Download the 64-bit Linux .rpm package CodeXL_Linux*.rpm.
2. Ifinstalled version 1. at the machine, remove it first:

$ rpm -ga | grep -i codexl

$ sudo rpm —e <package name>
3. Install the RPM package:

$ sudo rpm -Uvh CodeXL Linux*.rpm

4. Navigate to /opt/CodeXL X.Y-ZZZ7/
5. Launch CodeXL using . /CodeXL.

For Ubuntu and other Debian based Linux distributions

1. Download the 64-bit Linux .deb package codexl_*.deb.
2. Ifinstalled version 1. at the machine, remove it first:
$ dpkg -1 |grep -i codexl
$ sudo dpkg —-r <package name>
3. Install the DEB package:
$ sudo dpkg -i codexl x.x-x amdé64.deb
$ sudo apt-get -f install
4. Navigate to /opt/CodeXL X.Y-ZZZ7Z/
5. Launch CodeXL using . /CodeXL.

Use the tar archive

1. Download the 64-bit Linux .tar package CodeXL_Linux*.tar.gz.
2. Extract the tar package:

a. $ tar —xvzf CodeXL Linux*.tar.gz
3. Navigate to <codexl-install-dir>


https://github.com/GPUOpen-Tools/CodeXL/releases
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4. Launch CodeXL using . /CodeXL.

CodeXL Help
To bring up a CodeXL Help window:

1. Click on the CodeXLUser Guide link on the CodeXL startup Home Page.

OR

2. Select Help >> View Help from the CodeXL toolbar.

@ CodeXL User Guide

& &

Home Print  Options

Conterts l\gdax } geamh]

@ Introduction

-4 Getting Started

@ Using CodexL

Q Glossary

@ Bundled Sample Applications
-4 Tutorials

(XL CodeXL User Guide

Introduction

Welcome to CodeXL!

CodeXL is a comprehensive tool suite that allows developers to harness the benefits of
AMD CPUs, GPUs, and APUs. Its capabilities include:

* powerful GPU debugging
* comprehensive GPU and CPU profiling
® static OpenCL™ kernel analysis capabilities

e static DirectX® shader analysis capabilities
This tool suite enhances accessibility and lets software developers take maximum advantage
of heterogeneous computing. CodeXL is available as a Visual Studio® extension, as well as a

stand-alone user interface application for Windows® operating system and Linux®
operating system.

This document is intended for software developers. The chapters on GPU Debugging and
Profiling assume a working knowledge of OpenCL and/or OpenGL. The chapter on CPU
Profiling assumes an understanding of the concepts of threads and processes, as well as
familiarity with CPU architecture. The chapter on Kernel Analysis assumes knowledge of
OpenCL and GPU architecture.

Latest Version of This Document
For the latest and greatest version of the documentation, go to the CodeXL Website.
Contact Information

CodeXL Website

CodeXL Help provides some of the same information provided in this document,

but also includes additional details about CodeXL views and modules.

To bring up the CodeXL Help window for the Visual Studio extension:

1. Select CodeXL >> Help >> View Help from the VS menu.

System information

To display system information:

1. Select Tools >> System Information from the CodeXL toolbar.
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The tabs let you select a category of information. The following screenshot
shows OpenCL device information for a GPU device and a CPU device on the
runtimes available locally - a 32-bit and 64-bit runtime.

System Display OpenGL Renderer

CodeXL Systemn Information

OpeniGL Pixel Formats OpenGL Extensions OpenCL Platforms OpenCL Deyices

capabilities.

Parameter Device 1 (32-bit, GPU) Device 2 (32-bit, CPU) Device 1 (84-bit, GPU) Device 2 (B4-bit, ¢~
Platform 1D 1 1 1 1

Device Type GPU CPU GPU CPU

Device Mame Hawaii AMD FX(tm)-8130 Ei... Hawaii AMD FX(tmn]-815(
Vendor Advanced Micro De..  AuthenticAMD Advanced Micro De...  AuthenticAMD
Command Queue Properties Queue profiling Queue profiling CQueue profiling Queue profiling
Max Global Variable Size 0 bytes 1,024 MB 2,592 ME 1,792 MB

Global Variable Preferred Total Size 0 bytes 1,024 MB 4 096 MB 1,792 MB

Cueue On Device Properties M/A MN/A OQut-of-order executi., N/A

Queue On-Device Preferred Size 0 bytes 0 bytes 256 KB 0 bytes

Oueue On-Device Max Size 0 bvtes 0 bvtes & MB 0 bvtes "
£ >
Description:

OpenCL devices view collects and displays information about the OpenCL devices available on all OpenCL platforms installed on your system.
This information is collected using the OpenCL modules in your system path. If the AMD APP SDK is installed it may provide more advanced device

To display project settings, the project must be stopped.

To edit the settings of a project:

1. Select File >> Project Settings from the drop-down File menu.

CodeXL Project Settings

Debug
4 Profile
Application Timeline Trace
GPU Profile: Perf. Counters
4 Analyze
* Kernel/Shader Build Options
HLEL Build Options

General
CodeXL Project Mame:
Target Host:

Remote Host Address:

Target Application
Application Type:
Executable Path:

‘Working Directory:
Command Line Arguments:

Enviranment Yariables:

Source Files

Source Files Directories:

Source Files Resolution
Root Directory:

@ Local Host () Remote Host

@ Desktop application Wwindows Stare App

CodeXl Teapot

Part: |27015 | | Test Conmection

21 UserstPublich DocumentsiCodekLiexamples) Teapot|\ReleaselCXLTeaPot exe

CiiUsersiPubliciDocumentsi\CodexLiexamples) Teapot | Release

8 B EW

umentsiCadekliexamples Teapot,AMDT Teapatisre; C:iUsers\Public\Document syCodexLexamples| TeapatiAMD T TeapotLib;

Restore Default Settings

See the CodeXL Help for more details about project settings.
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Teapot Sample Project

The CodeXL distribution includes a sample project that displays a smoking
teapot. The project uses OpenCL kernels to solve Navier-Stokes equations. It
shares a 3D texture between OpenCL and OpenGL, copies a density field grid into
the 3D texture, and renders the smoke using OpenGL.

For Windows or Linux:

1. Inthe CodeXL welcome page (in the CodeXL menu bar, click on File-
>Welcome Page), Under the Samples header, click the CodeXL Teapot link.

CodleXL Teapot - CodeXL | Debug Mode

— O =
File Edit View Debug Profile Analyze Tools Window Help
8o -@ Prosucuds -B B G-3 2 ¢ FEE GEELDDG D% B L0 LA ¢ DO0E 9N
‘CodeXL Explorer 8 X

aw

#p CodeXL Teapot | Debug Mode - Not running

Properties B x| Function Calls History B X| Cal Stack B X Debugged ProcessEvents & X
CodeXL Teapot BEIEE
Current Execution Mode: Debug Mode

T start debugging, select 'Start Debugging’ from the Debug menu,
ar dick the "Start Debugging’ toolbar button.

Function Calls .. OpenGL State V. Wa Call Stack  Breakpoints.

Ready

The CodeXL Explorer view now shows:

CodeXL TeaPot | Debug Mode - Not running

The CodeXL window also displays several other views, but since the program is
not running, those views do not display any information.

Debug the Teapot Sample Application

Note: Before debugging the Teapot sample application, you must load it (see the
previous section).

After the teapot sample is loaded, run the debug program:
1. Select Debug >> Start Debugging from the taskbar,

or
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2. Click on the green right arrow g taskbar.

The program begins execution, and soon displays a rotating smoking teapotin a
separate window.

pr

O CodeXL Teapot Example o[- E | 3]

File Commands View OpenCLSmoke Help

51 FPS |OK OpenCL-OpenGL S
To stop the program:
1. Select Debug >> Stop Debugging from the taskbar,
or
2. Click the black square taskbar Stop button |
or

3. Click the close button in the upper-right corner of the teapot window.

Basic Debugging

The CodeXL GPU Debugger lets you examine the runtime behavior of your
OpenCL/OpenGL application in detail. You can use the information it provides to
find bugs and to improve application performance.

This quick start guide presumes you are familiar with the use of a GUI debugger;
so the guide provides only a quick introduction to the basic CodeXL debugging
features.

The following four buttons, at the far left of the CodeXL taskbar, let you select
Debug mode, Profile mode, Frame Analysis or Analyze mode.
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Hovering over a taskbar button displays a pop-up help description.

The following taskbar buttons control program execution during debugging.

B> Host+GPUDebug ~ Il @ R~ =

These controls are (left to right): start, pause and stop debugging, frame / api /
draw step (in drop-down menu), step in, step over, step out. You can also
perform these actions from the taskbar Debug pull-down menu, or by using
function keys.

Note: host code debugging (stepping and breaking in C/C++ code) is currently
only available in the Linux CodeXL standalone application.

The following taskbar buttons show, or hide, various views.
EFE ORERCGETTTOs M

These buttons are (left to right): CodeXL Explorer, Properties, Function Calls
History, Debugged Process Events, Call Stack, Locals, Watch, OpenGL™ State
Variables, OpenCL Multi-Watch (1,2,3), Breakpoints, Memory, and Statistics.

You can resize views, drag, and drop views to rearrange them, or move them to a
separate window. The next sections of this guide describe individual CodeXL
views in more detail.

Source Code View

Source Code views display C, C++, or OpenCL code. To display the Source Code
view:

1. Start the teapot program, as described above.

2. Hit the Break button il to interrupt it.
A Source Code view displays the source file where the break occurred, with a

yellow arrow 2 indicating the current line number. In the following
screenshot, it is line 468 in the amdtteapottoglcanvas.cpp file.

3. In all configurations, you can now step to the next API call, OpenGL draw
function call, or Frame Terminator function call by choosing the appropriate
command from the API steps drop-down button (your last choice will be
remembered for quick access).

4. In configurations that allow Host debugging (see note above), you can also
step through the host code with the step in, step over and step out
commands.
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File Edit View Debug FProfile Analyze Tools Window Help
(5 = & |° B HostraPuDebug ~ 01 B Gy~ @ ¢
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EEON L e %

CodelL Explorer 8 x| [ amdttespotoglcanvas. cop 8 ‘
<A B T -
" 456 // Name: AMDTTeapotO6LCanvas : :clearGraphicBuffers
0 CodeXl Teapot | Debug Mode 457 // Description: Clears the color and depth buffers
a [5Gl Context 1 (shared - CL1) P )i
> o Static Buffers 459
> FA Textures 460
» 1 OpenGL Buffer Objects 481 /1 Set the background color;
462 if (_backgroundColorIndex == )
> [E) Shading Programs o -
: Shaders 464 glclearcolor(l, 1, 1, 1);
a L] CL Context 1 (shared - GLL) 485 }
> % Images 466 else
> ol Buffers 467 {
> B Command Queues 68 5y glCleartolor(e, 8, 8, 1);
: 469 }
> [ OpencL Programs pess
471 // Clear the backeround (using the above color): =
] v
Prapertics & % | Funcion Cals History - GL Context 1 8 x| call Sack & X | Debugged Process Events & %
Call Stack Y £ = AMDTTeapotOGLCanvasiclearGraphicBuffers .. < || [ Building OpenCL Pragram (Cantext 1) Ended., *
Function  AMDTTeapotOGLCanvas: clearGraphicBuffers " AMDTTespotGLCanvasipairtiindow - amd.. OpenCL Pragram L4 (Context 1) Created
Mame 10penGL function calls AMDTTeapotOGL Canvasionldle - amdtteapot.. | Building OpenCL Program (Context 1)...
FiePath  Co\UsersipublicDocumentsiCodeiLisxamples | 8ClearColor(3, 0,0, 1) MainWinzidle_event - amdtmainwin.cpp, line ... | Building OpenCL Pragram (Cantest 1) Ended..
{Teapot|AMDTTeaPotLiblsre WndPrac - amdtteapat.cpp, line 472 ]
e potcpp OpenCL Program 15 (Context 1] Created
gapfnScSendhlessage - USER32.dII = Building OpenCL Program (Context L)...
Line Mumber 465 GetThreadDesktop - USER32.dlI 1
Wodule  ColUsersiPublicDacumentsCodshL ieamples . ' uilding OpenClL Program (Cartet 1) Ended..
Mame \Teapot|Releass|CALTeaPoE xe CharPrevi - USER32.dll [ OpenCL Pragram 15 (Context 1) Created
s GOEET] DispatchMessage'y - USEREZ-d_” uilding OpenCL Program (Context L)...
Counter whinfain - amdttespat.cpp, line 325 Building OpenCL Program (Context L) Ended...
Address _sert_common_main_seh - exe_commoninl, L. Ll |0 0penCL Program 17 (Context 1) Created
R Do12f6d:o BaseThreadinitThunk - kemel32.dl i uilding OpencL Programm (Cantest L.,
" ; i ]
Function Calls History - .. | Open@l State Yariables - CallStack | Brealponts | = Building OpenCL Prograrm (Context 1) Ended...
Ready

Breakpoint View

The Breakpoint view shows active breakpoints. Initially, the Breakpoint view
shows no breakpoints:

Breakpoints 2 X

breakpoints...

Call Stack Breakpoints

To add a breakpoint:

1. Double-click “Double-click to add or remove breakpoints...”
A new Breakpoints window appears.



C Getting Started with CodeXL

CodeXL Breakpoints be

Add a Function to the 'Active Breakpoints' list to set it as a breakpoint

Breakpoints
API Eunctions Error [ Warning Active Breakpoints
clEnqueueNDRangeKernel Breakpoint Name Type
glBindRenderbuffer glClearColor gl API
glBindRenderbufferEXT clEnqueueMNDRangekernel cl API

Add ==

<< Remove

Remove Al

ndr

Enable all Breakpoints

Conce

2. Select the API Functions tab to set a breakpoint on an API function.
When program execution hits a breakpoint, the Source view displays the line
where the breakpoint occurs. A yellow arrow indicates the current location.
A red dot next to the line number indicates a set breakpoint.

Watch and Locals Views

In Host debugging mode

In configurations where host debugging is supported (see note above), the
Watch and Locals views will show the currently selected host thread call stack
frame's variables.

Explorer View

The Explorer view displays OpenCL-allocated objects and OpenCL/OpenGL
shared contexts.
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CodeXL Explorer

@

&

“ @il CodeXL Teapot | Debug Mode
v L GL Context 1 (shared - CL1)
Ll Static Buffers

-';';'1 Textures

v OpenGL Buffer Ohisd
Shading Pragram
EI Shaders

v L CL Context 1 (shared - GL1)

-] Images

i_; Events

- Buffers

T

:E> Command Queues
v 5 OpenCL Programs
OpenCL Program 1

<

DD
|y

OpenCL Program 2

0

OpenCL Program 3

o

OpenCL Program 4

o

OpenCL Program 3

o

OpenCL Program &

o

OpenCL Program 7

o

OpenCL Program &

o

OpenCL Program 9

o

OpenCL Program 10

o

OpenCL Program 11

o

OpenCL Program 12

o

OpenCL Program 13

o

OpenCL Program 14

o

OpenCL Program 13

o

OpenCL Program 16

o

OpenCL Program 17

Kernel 1 - applySources

1. Click on an object to bring up information about the object in the Properties

view.

For example, clicking on Texture 2 in the view above brings up its properties,
as shown in the next screenshot.
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Properties & X
Texture 2 (CL1 Img1) %
General =|
Type 3D Texture B
#of 1Level(s)

Mipmaps

Dimensions  64x64x64

Border Opx
Width

OpenCL CL Context
Shared 1Image 1
Image

Internal Pixel Format

Requested GL_RGBA3
2F

Used GL_RGBA3
2F

Pixel Format

Format GL_RGBA

2. Click on Vertex Buffer object VBO 1 to display its data, with a variety of
available drop-down menu display and format options in the right-
hand panel.

CodeXL Teapot (Suspended) - CodeXL | Debug Mode [E=N - &

Fil: Edit View Debug Profile Analyze Tools Window Help

O~ 2 P HostePubebug ~ 1 B B -y @ 0 AR zEe%m LY A [k QOO&G DO
Codeil Explorer & x| | [ amlteapotogicanvas.con | | [ GL context 1 Textures ] | B8 6L Context 1 Texture [ | [ 6L Context 1 Texture 2 (cLi tmgt) (1) | B 6l contest 1 w0 1 £ |
(x| Dat
an B | oataview > Buffer Display Options
4 gl CodeXL Teapot| Debug Mod -
b Rt Tt Dot e gz
4 [ 6L Context1 (shared - CL1) m o
> 54 Satc Buffers Show hexadedmal values Ea— — =
> 3.3 Textures x ¥ z - Offset o =
4l OpenSL Buffer Objects - s
»v VBOL Stride: o =
i VB0 2 LNE 164527
8 VB0 2 16223101
o EBO4
4 VBOS H 17358 ° 31514801
Shading Pragrams ) - .
Shactors 4 1648340 o581 stezs1
4 [ CL Context 1 (shared - 6L1) 5 P 318281
> B Images
22 Buffers 5 71462802 s1514601
> ‘8. Command Queues - -
4 [ OpenCL Programs
> [7) OpencCL Pragram L 8 e
4 {7} OpenCL Pragram 2 . I
=1 Kernel L - applySources ° I
> [} OpenCL Program 3 - acem o rmacon =
= hed
Properties B X Function Calls History - GL Context 1 B X | Call Stack & X Debugged Process Events & X
p— BE &5 = AMDTTespotOGLCanvassclearGraphicBuffers - amdt.. |72 Buiding GpenCL Program (Contest 1) Ended. -
el e —— ANDTTeapotOBLCanvasspsintiindow - amdtteapot.. | ||y OpenCL Pragrar L (Contest 1) Created
e o1 penGlL function calls AMOTTeapotOBLCanvaszonldle - amdttespotogican... = || (5] Building OpenCL Program (Contaxt 1).
L = giClearColor(d, 0,0, 1) Main¥iinidle_event - amdtmainwincpp, line 313 [ Building OpenCL Program (Context 1) Ended.
Size 10KE - N
. LAY BURFER WdProc - amdtteapot.cpp, line 472 ["# OpenCL Pragram 15 (Context 1) Created
ast Buffer Attachment
p Ny -~ - gapfnScSendMessage - USER32.dII [ Building OpenCL Program (Context1)..
(St Gl e GetThreadDesktop - USERZ2.dll ~ || Building OpenCL Pragram (Context 1) Ended..
Function Calls History - 6L | OpenGL State Yarlables - GL Call Stack | Breakpoints | ("3 ©penCL Program L5 (Context L) Created -
Ready

3. Double-click on an object to display an appropriate view.
For example, double-click on Vertex Shader 1 under Shaders to bring up a
Source Code view of its source file tpvertexSharder.glsl. Alternatively,
double-click on Depth buffer to bring up an Image view of the depth buffer.
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[ Codext Teapot (Suspended) - CodexL | Debug Mode - O X
p P ]
File Edit View Debug Profile Analyze Tools Window Help
GO~ Prsticupebug ~ M@ R~ @ ¢ AEEE QEEAREEO% M LD A ME $¢ 0600w M
CodelL Explorer g x [4 GL Context 1¥80 1 = GL Context 1Depth Buffer
= w .
AL = mage view  Data view ? Image Information
~ b CodeXL Teapot | Debug Mode Depth Buffer
: A
v £ GL Context 1 (shared - CL1) Freireios I
~ il Static Buffers Selected Position: X: 339, Y: 149
I Depth Butfer Hovered Value: /A
L+l Back Buffer
23 Front Buffer Selected Value:  DEP: 1
! Awliary Buffer(D) Hovered Color: /A D
ol Ausiliary Buffer(1)
23 Awliary Buffer?) Selected Color: ~ R: 255, Gt 255, B: 255, A: 255 D
Ll Ausiliary Buffer(3) Place the mouse pointer over the image pixel
B Textures to view the texel information
1 OpenGL Buffer Objects Adjust "Depth Channel” active range:
- Op j
Shading Programs
=) Shaders o8 | 100 |
v [ CL Context 1 (shared - GL1) 3 1
J;y‘f- Images 0.00 min max 1,00
i Buffers
B. Command Queues
[7) OpenCL Pragrams
Properties # X | Function Cals History - GL Context 1 # % | cdl Stack B X Debugged ProcessEvents B X
Depth Buffer ® Feg=4 =) AMDTTeapotOCLSmokeSystem::compute .. ~ || [&l Building OpenCL Progr.. #
o AMDTTeapotOCLSmokeSystem::draw - am... || [ Building OpenCL Progr..
g SR 165 OpenGL function calls ~ AMDTTeapotOGL CanvasipaintWindow - a... ["4 OpenCL Program 16 (C..
uffer Type  Depth Buffer B S S P Py s P
S —— B9 gTesParameteri(GLTEXTURE 2D, GL TEXTURE ... AMDTTeapotOGLCanvasionPaint - amdite.. F Building OpencL Progr..
B 1 giTeximsge3D(GL TEXTURE 3D, 0, GL RGBA32E, 6. MainWin::onPaint - smdtmainwin.cpp, lin... [ Building OpenCL Progr..
el Forma < 4 G glGetErmor) WndProc - amdtteapot.cpp, line 508 "4 OpenCL Pragram 17 (C...
Type GL_FLOAT 21 gBindBuffer(GLARRAY_BUFEER, 5) AddClipboardFormatListener - USER32.dll F Building OpenCL Progr...
1 glBufferData(GL ARRAY_BUFFER, 31858, 0x000000.. EndTask - USER32.dll [2 Building OpenCL Progr...
9 giBindBuffer(GL ARRAY_BUFFER, 0) . EndTask - USER32.dll . ! Breakpoint Hit: clEnque...
Function Calks Histo...  OpenGL State Variabl wa Call Stack _ Breakpoints 2 Thread Created: 22054

You can manipulate an Image view with the following image manipulation
buttons on the CodeXL toolbar:

G & ZFE & ¢ (O @D

These buttons let you select, zoom in, zoom out, pan, enable R/G/B/alpha
channels, enable grayscale mode, enable color invert mode, original size, best fit,
and rotate CCW/CW. Hovering over the image displays pixel-specific
information (position and color) in the Image Information panel.

Alternatively, select the Data view tab of the depth buffer to display the buffer as
raw spreadsheet data rather than as an image.

Call Stack View
The Call Stack view displays a combined C/C++/0OpenCL call stack.
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Call Stack & X

‘9> AMDTTeapotOCLSmokeSystem::compute - amdtteapotoclsmokesystem.cpp, li... ;

AMDTTeapotOCLSmokeSystem::draw - amdtteapotoclsmokesystem.cpp, linel...
AMDTTeapotOGLCanvas::paintWindow - amdtteapotoglcanvas.cpp, line 397

m

AMDTTeapotOGLCanvas::onldle - amdtteapoteglcanvas.cpp, line 353
MainWin::idle_event - amdtmainwin.cpp, line 267

WndProc - amdtteapot.cpp, line 428

gapfnScSendMessage - user32.dll

GetThreadDesktop - user32.dll

CharPrevW - user32.dll o

] Debugged Process Events ] Call Stack

Function Calls History View
The Function Calls History view displays a log of OpenCL API calls.

1. Click on a function call to display call details in a Properties view.

Function Calls History - CL Context 1 & X
— |
E = 3
8,721 OpenCL function calls *

[

E clEnqueueNDRangeKernel (0x08b8fcd0, P15 Kernel 1, 3, 0x000000, {64, 64, 64}, {64, 2, 1}, 0, 0x000000, 0x000000) -
E_ clEnqueueNDRangeKernel (0x08b8fcd0, P16 Kernel 1, 3, 0x000000, {64, 64, 64}, {64, 2, 1}, 0, 0000000, 0x000000)
h-R clEnqueueNDRangeKernel (0x08b8fcd0, P17 Kernel 1, 3, 0000000, {64, 64, 64}, {64, 2, 1}, 0, 0000000, 0x000000)
C  cIFlush{0x08b8fcd0)

R clEnqueueAcquireGLObjects(0x08b8fcd0, 1, 0x670CCC, 0, 0x000000, 0x000000)

ﬂ_ clEnqueueWriteBuffer(0x08b8fcd0, Buffer 14, FALSE, 0, 288 bytes, 0x670E30, 0, 0x000000, 0x000000)

ﬂ clEnqueueNDRangeKernel(0x08b8fcd0, P1 Kernel 1, 1, 0000000, {111}, 0x000000, 0, 0x000000, 0x000000)

o

Debugged Process Events View
The Debugged Process Events view displays process events.

Debugged Process Events F X

5% DLL Loaded: C:\Windows\SysWOW64\msctf.dll -

Eﬂ API Connection Established: CodeXL Servers Manager

& Thread Created: 3272

& Process Run Started

3 Thread Created: 6852

3 Thread Terminated: 6852

8% DLL Loaded: C:\Windows\SysWOW64\uxtheme.dIl

5-} DLL Loaded: C:\Program Files (x86)\ATI Technologies\HydraVision\HydraDMH.dII

5% DLL Loaded: C:\Windows\SysWOW64\ole32.dll -
Debugged Process Events l Call Stack ]
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The Memory view summarizes memory use.

Memory - GL Context 1. 8 x
Object Type Memory Size # of Objects
Shading Programs Insignificant 1
Shaders 11Ke 3
Static Buffers 3,596 KB 8
Textures 5,462 KB 2
VBOs 2,084 KB 5
Total 11,153 KB 19
1 | Object Creation Call Stack -

‘9> MainWin:EnableOpenGL - amdtmainwin.cpp, li....

MainWin::init - amdtmainwin.cpp, line 98
wWinMain - amdtteapot.cpp, line 220
__tmainCRTStartup - crtexe.c, line 547
BaseThreadInitThunk - kernel32.dll £
RtlInitializeExceptionChain - ntdll.dll v

| Memory - GL Context 1 | OpenCL Multi-Watch 1 | OpenCL Multi-Watch 3

Statistics View

The Statistics view provides statistical information about the program. Select a
tab to choose among options, such as Function Types:

Statistics - GL Context 1 B
g g
Function Types Function Calls Deprecated Function Calls History Vertex Batches
Function Type %of Calls  #ofCalls % of Calls (i # of Calls (Avg. per Frame) C
State Change Functions 34.18 55 NSA 0
@k, Get Functions
Ay Deprecated Functions 23.60 38 NSA 0
Program and Shader Fun... 1491 24 MNFA 0
Buffer Functions 12.42 20 MN/A 0
Texture Functions 11.80 19 MN/A 0
Matrix Functions 9.32 15 MNSA 0
Draw Functions 248 4 N/A 0
Debug Functions 0.00 0 N/A 0
Ahm et A L, i o0n 0 RIS 0 =
sl Get Functions
Functions that retrieve data from Render Context are considered Get
40 functions
32r Using "Get™ or "Is" functions slows down render performance. These
commands force the graphic system to execute all queued OpenGL calls
24 before it can answer the "Get" or “Is” query.
16 -
8 =
4]

or Function Calls:
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Statistics - GL Context 1 B
Wad g
Function Types Function Calls Deprecated Function Calls History Vertex Batches
Function Marme % # of Call: Function type G
My wolGetProcAddress 2236 36 Get

glBindBuffer - GL_... 821 10 State Change | Buffer

glMaterialfv 4.35 7 State Change | Deprecated

glBufferData ERR 5 Buffer
My glGetError 248 : Get
Ay glGetObjectParam... 243 Al Get | Program and Shader
Ay wglGetCurrentCon... 1.86 3 Get

glBindTexture - GL... 1.86 3 Texture

glLoadMatrixf 1.86 3 Matrix | Deprecated

10, Ad-e: 1 08 be ] Chotm (Tla | B dadein | T bl <~

glMaterialfv

OpenGL function

Profile Mode

CodeXL profile mode is a powerful performance analysis tool that supports GPU
profiling to provide program performance data. CodeXL profiling does not
require modifications to your source code or project. Profiling does not require
recompilation. Profiling lets you find performance hotspots and issues,
determine the top data transfer and kernel execution operations, and identify
problems such as failed API calls and resource leaks. You can use profiling to
improve application performance through proper synchronization, bottleneck
elimination, and load balancing.

GPU profiling provides application timeline trace and performance counter
modes.

The following is a quick introduction to GPU profiling. For further details, see the
CodeXL Help information.

GPU Profiling
For GPU application timeline trace profiling:

1. Click on the profiling mode taskbar button.
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2. Select Profile >> GPU: Application Timeline Trace from the Profile drop-
down menu.

3. Run the program, then let it complete, or terminate it.
An Application Timeline Trace view appears with a timeline of the
program execution. This timeline shows the created OpenCL contexts
and command queues, as well as the relationships between them.
To select a subrange of the timeline, hold down <Ctr1>, and click and
drag on a section of the timeline.
To shift the timeline display left or right, simply click on it and drag.
To zoom in/out, use the mouse wheel or the +/- keys. Selecting a small
subrange lets you zoom in to see details about each event.
For additional information, hover over an event; this displays a pop-up.

The following screenshot is an example of a COPY_BUFFER_TO_IMAGE data
transfer event at 7752.980 ms on the timeline. The pop-up provides detailed
timing data.

[E Codext Teapot - CodeX. | Profile Mode {Application Tir - o x
Ele Edt Yiew Debug Profie Anshze Tools
DG Pourte - i B
Codell. Explores ax o 24-20-2018_17-55_1 (Appicaton Timelne Trace) %]
A& B sovicaton Tmeine Trace
¥ o CodeXL Tespot | Profile Mode (Apphcation . r T T — T T T T e~ T T T
~ 5l Application Timekine Trace 380473 WSH W% /A3 NWS7S /S WS W9 W08 W62 W23 OIS 332 289468
v @ Jul-20-2018.17-55.1 2o
= Host Thvead 22392
OpencL.
10pencs
|Context 0 (XOFC414F8)

=] Queue 1 - Baffin (Ox 13E5EE90)

Kermel Exeastion

eldPretiePred eidPretiekdPreprureBoundaryC| propctfieidveloaty | advectfeldScalar pieD:

Other Encusue Operations.
= Queue 0 - CPU_Device (Ox13900528)
Data Transfer
Kerel Execuston
‘Other Enqueue Operations

HostThvead 22392 Summary

Parameters Result o
Ox13EBEESOOrIADSCI25 HNULL(64,54 6451644 11101 B20D4F81{0x1B208E00) cL_success
Ox1B2004F3 cLsuccess X
Ox13EBEE9OOx1B1A41CO:3;NULL[64,64,641[64.4,11:1:[0x1B20BEOOL{x18200610] CL_SUCCESS 100% 7!
Ox1B208E00 CL_SUCCESS 0.0003
Ox13EBEE9OD;Ox1B1A4540,3;NULL:[64,64,641:164.4,11:1:(0x1B200610L[0x1B208770] CL_SUCCESS dissipateDensity 100% 0z 00218
Propertes 5x 018200610 CLISUCCESS 00003
O13EBEESOOIADSBIAG S NULLI64 64 64L{64.4,11: 110182087701 0x1B20CC38] CLSUCCESS advectieldScalar  100% 00161 00846
“"'“’"-""“-':M 120870 cLsuccess
b o 3NULL[64,64 641164.4,111;{0x1B20CC38L{01820BF 18] CL_SUCCESS disipateTemperat.,  100% 00158 00216
ST RIS RV 0x1B20CC38 cLsuccess 00003
Dt Lo 41(64,4111{0x1820BF18]{0x1820CA08) CL_SUCCESS stesteDensityTerture 100% 00153 00826
Command Type CL_COMMAND_COPY_BUFFER Ox1B208F18 CL_SUCCESS
_TO_pMAGE Ox1B20CA08 CL_SUCCESS 0.0003
Queued Tme 3286,307 milsecond Ox13EBEES0 CL_SUCCESS 00013
ot T 206,348 willvecorsd Ox139006E3;0x1 B3TDEAS,CL_FALSEG;288,0:0F CEODS8,0:NULLNULL CLSUCCESS 2880 Byte WRIT 0015 0003t
NULLT TENULLONULLNULL CLISUCCESS computelnterzection oMe2 01023
Gidip 008 o Oc139006E8 CLSUCCESS 00013
End Time: 3289.198 milksecond eAcquireGLObjects  Ox13EBEESO; 1[Ox1ABC29DSLONULLNULL CL_SUCCESS ACQUIRE GL OBJE. 00158
Ouraton 113,280 mereseconds C CLSUCCESS 40M8 COPY BUF., 00071 0133
kATt Ak e ¥ % binctc |ABCIGNALANULLNLLL £1SuccEss. RELEASE G ORIE anun >
Ready

Summary Tab

The Summary tab provides several options for viewing profiling data: API,
context, kernel, top 10 data transfer, top 10 kernel, warnings/errors.

The following screenshot shows an example of a Top 10 Kernel Summary.

HostThread 22392 Summary

CL Top10 Kernel Summary -

Kernel Name Context ID Command Queue ID Device Name Duration(ms) Global Work Size Work Group Size Thread ID Call Index
computelntersection 0 0 CPU_Device 0.95779 oy fNULLY 2392 12657
computelntersection 0 0 CPU_Device 0.32147 o1y [NULLY 22392 6953
zppbVorticity 0 1 Baffin 0.28864 164,64,64) 164,413 2392 24084
applyVelocityBoundaryCondition 0 1 Baffin 0.27264 164,64,64} {64,413 22392 19872
zpplBuovancy 0 1 Baffin 0.24736 164,64,64) 164,413 2392 21848
computelntersection 0 0 CPU_Device 0.23575 o1y [NULLY 22392 9681
calculateCurll) 0 1 Baffin 0.22048 {64,64,64) 164,413 2392 20858
projectFieldVelocity 0 1 Baffin 0.21840 164,64,64} {64,413 22392 3466
advectFieldScalar 0 1 Baffin 0.20432 {64,64,64) 164,413 2392 2852
advectFieldScalar 0 1 Baffin 0.20416 164,64,64} {64,413 22392 23184
advectFieldScalar 0 1 Baffin 0.20080 {64,64,64) 164,413 2392 19964
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The Warning(s)/Error(s) summary also includes a helpful list of best practice
recommendations to improve program performance. The following example
indicates issues with blocking write calls and small global work size.

Host Thread 7756 Summary

[CL Warning(s)Errar(s) - ]
Call Thread =
Index = b Type Message -
0 55 7756 ‘Warning Memory leak detected [Ref = 1, Handle = 0x06CB3098]: Object created by clCreateKernel
1 &0 T756 ‘Warning Memory leak detected [Ref = 1, Handle = 0x06CB3118]: Object created by clCreateKernel
2 100 7756 ‘Warning Memory leak detected [Ref = 1, Handle = 0x06CB3158]: Object created by clCreateKernel
3 95 T756 ‘Warning Memory leak detected [Ref = 1, Handle = 0x06CEB3218]: Object created by clCreateKernel
4 75 7756 ‘Warning Memory leak detected [Ref = 1, Handle = 0x06CB3298]: Object created by clCreateKernel
5 85 T756 Warning Memory leak detected [Ref = 1, Handle = O0x06CB3308]: Object created by clCreateKernel
[ 90 7756 ‘Warning Memory leak detected [Ref = 1, Handle = 0x06CB3418]: Object created by clCreateKernel
7 B0 7756 Warning Memory leak detected [Ref = 1. Handle = 0x06CB34581: Obiect created bv clCreateKernel S
Performance Counters View
The Performance Counters view in a GPU Performance Counters profile provides
kernel performance details, including global work size and time. This mode
collects performance counters from the GPU or APU for each kernel dispatched
to the device. It also displays statistics from the shader compiler for each kernel
dispatched. The performance counters and statistics can be used to discover
kernel bottlenecks.
To display a Code viewer with kernel code:
1. Click on a kernel name (Method) in the Performance Counters view.
Performance Counters
Show Zero Columns
Method ExecutionOrder  ThreadlD  Callindex  GlobalWorkSize  WorkGroupSize  Time  LocalMemSize  VGPRs  5GPRs  KemnelOccupe ™
1 applySources k1 Baffinl 1 20264 2 {64 B4 1) {84 4 1} 0.00560 O 10 3 100
2 applvBuovancy k2 Baffinl 2 20264 272 { 64 64 64 {64 4 1} 0.11280 0 4 23 100
3 caleulateCurld k3 Baffinl 3 20264 274 { 64 64 64} {64 4 1} 0.09344 0 20 19 100
4 apphVorticity k4 Baffinl 4 20264 276 { 64 64 64 {64 4 1} 014432 0 15 26 100
5  advectFieldVelocity k3 Baffinl 5 20264 278 { 64 64 64) {64 4 1} 0.0014 0 41 19 62
B applyVelocityBoundaryCendition kf Baffinl 6 20264 280 { 64 64 64 { 64 4 1} 014176 0 k3 22 100
7 computeFieldPressurePrep k7 Baffinl 7 20264 282 { 64 B4 B4 {84 4 T} 0.09088 0 10 22 100
< >

A pull-down bar at the top of the window under the Code Viewer tab (see
following screenshot) lets you select OpenCL source (CL), intermediate language
(IL), or instruction set architecture (ISA) code.
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CodeXL Teapot - CodeXL | Profile Mode (Application Timeline Trace)

File Edit View Debug Profile Analyze Tools Window Help
B @& P erurie ~ 11 B

CodeXL Explorer 2 x| g ul-20-2018_17-55_1 (Application Timeline Trace) =) Jul-20-2018_17-56 (GPU: Performance Counters) B
@K [l | performance Counters Code Viewer (applysources_k1_Baffin1) ()

¥ @b CodeXL Teapot | Profile Mode (Application T...
ol Application Timeline Trace

=]
14

~ =l GPU: Performance Counters AMD Kernel Code for & OpenCL_applySources_kernel:

amd_kernel_code_version_major =1
amd_kernel _code_version minor =1
amd_nachine_kind = AMDGPU
amd_machine_version major -0
amd_machine_version_minor =0
amd_machine_version_stepping -0
kernel_code_entry_byte_offset = 256
max_scratch_backing_memory_byte_size -0
COMPUTE_PGM_RSRC1 (@xac@8c26@):

granulated_workitem_vgpr_count 2

granulated wavefront_sgpr_count 3

priority [

float_round_mode_32
float_round_mode_16_64
float_denorm_mode_32

NEAREST_EVEN
NEAREST_EVEN
FLUSH_SOURCE_OUTPUT

1

2

3

a

5

5

7

8

9

1

2

3

a

5

6

7 float_denorm_mode_16_64 FLUSH_NONE

] enable_dx10_clamp TRUE

) enable_ieee_mode TRUE

o COMPUTE_PGM_RSRC2 (2x13900002):

1 user_sgpr_count -3

2 enable_sgpr_workgroup_id_x = TRUE

3 enable_sgpr_workgroup_id_y - TRUE

4 enable_sgpr_workgroup_id_z = TRUE

5 enable_vgpr_workitem_id =%z

6 granulated_lds_size -

7 KERNEL_CODE_PROPERTIES (£x20025000):

] enable_sgpr_private_segment_buffer - TRUE

9 enable_sgpr_dispatch_ptr - TRUE

o enable_sgpr_kernarg_segment_ptr - TRUE
Properties & x| |1 privste_element_size - DWORD (4 bytes)

2 kernarg_segment_byte_size - as
GPU: Profile Session 3 wavefront_sgpr_count -3
Profile Type Performance Counters 4 werkitem_vgpr_count -1
- ST 5 kernarg_segment_alignment - 16 (4)
Executable Path: C:\Jsers\Public\Documents\CodeX. ° Eroup_segment_slignment s
\examples\Teapot Release|CXL TeaPot. exe Y private_segment_alignment = 16(%)

8 wavefront_size = 64 (6)
Warking Directory: C:/Users/Public/Documents/CodeXL/ 9 CONTROL DIRECTIVES:
TR TE R require_no_partial_workgroups = TRUE

1

> Disassembly for &_Opencl_applySources_kernel:

3 sic(VI)

<
Ready

CodeXL Explorer Tree

The Explorer view lets you switch between profiling sessions. This view lists all
profiling sessions for the current project.

CodeXL Explorer
an
4 iy CodeXL Teapot | Profile Mede (Application Timeline Trace) ..
4 .5 Application Timeline Trace
© 4D Aug-06-2018_20-52
@ Aug-06-2018_20-57
4 @ Aug-06-2018_20-58_1
d_ AP Summary

Context Summary
B Kernel Summary
& Topl0 Data Transfer Summary
E ToplO Kernel Summary
| Warning(s)/Error(s)
4 g GPU: Performance Counters

& Aug-06-2018_20-53

@ Aug-06-2018_20-54

& Aug-06-2018_20-58

To display a session’s data, double-click on it. To rename or delete it, right-click
on it.

To import profiling data, right-click or drag/drop a session data file to the
Explorer.
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Analyze Mode

Static Kernel and Shader Analysis

In Analyze mode, you can compile and generate performance statistics for
OpenCL kernels, DirectX Shaders, OpenGL Programs and Vulkan Programs. The
compilation and statistics generation process can be targeted at a variety of AMD
GPUs and APUs, independent from the actual type of GPU/APU that is installed
on your system. Using the Analyzer, you can generate and inspect performance
statistics, ISA code, IL code and D3D ASM code.

Switching to Analyze mode
Option 1:

Click on the Analyze Mode button in the CodeXL Mode toolbar.

[@ Projectl - CodeXL | Analyze Mode
File Edit View Debug Profile Analyze Tools Window Help

- o | Build Options: E
Analyze Mode:
E— Perform static analysis of kernels and shaders
dw to estimate and improve performance.

4 gin Projectl | Analyze Mode

% Create new program/folder...

Option 2:

Click Analyze in the main menu.

f@ CodeXL Teapot - CodeXL | Profile Mode (Application Timeline Trace)
(File Edit View Debug Profile [Analyze | Tools Window Help
& € B> cPuprofie ~ SWHCPTS:- Analyze Mode
| Codext Explorer Build =
4K o Cancel Build Shift+F7

4 gip CodeXl Teapot | Profile Mode (
> 4@l Application Timeline Trace
4 = GPU: Performance Counte
& Aug-06-2018_20-53 Analyze Settings...
e Aug-06-2018_20-54

(=) Aug-D6-2018_20-58

Create new source file

Add existing source files to project...

Once you switch to Analyze mode, you can create a new project, open a
previously saved project or load the Teapot sample.
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Creating a new project for Analysis

Click on the “File->Create Project”, or use the Ctrl+N shortcut. The following
CodeXL Project Settings dialog will appear:

Create a new CodeXL Project @
P e
4 Profile CodeXL Project Name: Project1
Application Timeline Trace Target Host: @ Local Host Remote Host
GPU Profile: Perf. Counters . s =
4 Analyze . bzt
Kernel/Shader Build Options N
3 g Target Application
HLSL Build Options
Application Type: @ Desktop Application
Executable Path: [;]
Working Directory: Q
Command Line Arguments:
Environment Variables: [:J
Source Files
Source Files Directories: E]

Restore Default Settings OK I Cancel

Rename the project, and click on the OK.

After the new project has been created, the CodeXL Analyzer Explorer Tree
should appear in the left pane:

Working with the new CodeXL Analyzer Explorer Tree

If you are familiar with the former versions of the Analyzer, you probably noticed
that the tree has a different structure than the one used in previous versions.
Let’s examine the structure of the new CodeXL Analyzer Explorer:

1. Programs and Folders: before describing how to technically create Programs and
Folders, let’s first discuss what those objects are, and why they can be useful.

Programs (OpenGL, Vulkan):

As of version 2.0, CodeXL can compile and link together multiple
source files for OpenGL and Vulkan. This is especially important when
different shaders have mutual impact on one another’s ISA and
performance statistics. To provide that type of support, CodeXL
Analyzer introduced the concept of a Program. There are two types of
Programs in CodeXL 2.0:

- Rendering Programs
- Compute Programs

A Rendering Program represents a graphics pipeline, and can have a
single shader attached to each of its stages:

- Vertex
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- Tessellation Control

- Tessellation Evaluation
- Geometry

- Fragment

A Compute Program represents a compute pipeline, and can have a
single compute shader attached to its single stage.

When you build a program that has multiple shaders attached to it, all shaders
are being compiled and linked together. This way, you get more accurate ISA
and performance statistics than those generated using previous versions of
CodeXL.

Folders (OpenCL, DirectX):

Folders are logical containers of source files. When you build a folder that has
multiple source files attached to it, the source files are simply being built one
after the other. Unlike programs, there is no kind of interdependency between
the source files in a given folder: when a folder is being built, each source file is
being compiled independently. Folders can be used to organize the project, by
serving as a logical separator. They can also be used to ease the process of
comparing build results, since now the build results are being maintained per-
folder: you can create two different Folders, each containing the same source
files, but have a different configuration (for example, create two DirectX Folders,
each with a different shader model). After building the two Folders, you can
toggle between the performance statistics of the two Folders to see the
differences.

You may ask yourself why CodeXL does not support the concept of DirectX
Programs, just like it does for OpenGL and Vulkan. This is a good point.
Supporting DirectX Programs is at a high priority in the Analyzer’s roadmap, and
we will do our best to add that feature in the upcoming versions of the product.

Creating a new Program or Folder
To create a new Program or a Folder, double-click on the “Create new
program/folder” item in CodeXL Analyzer Explorer Tree:

[ Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Analyze JTools Window ﬂelpb

O - Buld Options:
CodeXL Explorer f X
B T Projectl | Analyze Mode
%

Then, the following dialog would pop-up:



Getting Started with CodeXL

Create a New Program/Folder

Select Program/ Folder type:
Vulkan

(©) Rendering Program

O Compute Program
OpenGL

(@ Rendering Program

O Compute Program
DirectX

(O Directx Folder
openCL

() opencL Falder
Description:

X

being compiled and linked together.

An OpenGL Rendering Program is a graphics pipeline that can have a single glsl
shader attached to each of its stages: Vertex, T

ion Control, T

Evaluation, Geometry, Fragment. When built, all of the program's shaders are

ion

oK || Cancel |

Select the Program/Folder type of choice, and click OK.

Then, the empty Program/Folder would appear in the Explorer Tree.
For Example, if you choose an OpenGL Rendering Program, you will
see an empty OpenGL Rendering Program created:

Working with Programs

ijﬂcﬂ—CndEqunalymMndE
File Edit View Debug Profile

ISNORI =]
CodeXL Explorer
ac

Tools Window Help

o | Build Options:

4 s Project] | Analyze Mode

% Create new program,/folder...

After creating a new program, you will see that it contains an empty placeholder
for every pipeline stage. Right-click on any stage to add an existing shader or

create a new one:
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Projectl - CodeXL | Analyze Made
Eile Edit View Debug Profile Analyze Tools Window Help

O] '@] » - Build Options:
CodeXL Explorer g X
ac [
4 gip Projectl | Analyze Mode

4 gl

Create new shader
Attach a Geometry shader

Note: You can also double-click on a stage to create a new shader and
automatically attach it to that Program’s stage.

Whether you chose to create a new shader or to attach an existing one, after the
shader is added to the program, it will also being listed under the Source Files
pool for future use. This will enable you to attach that specific shader to other,
future or existing, programs as well. There is no limit for the number of
programs that can reference the same shader.

Project] - CodeXL | Analyze Mode
File Edit View Debug Profile Analyze Tools Window Help

»o-E > | Build Options: .| [32bitGPUBud \SelectDewoes...
CodeXL Explorer g x| [E SimpleVertexshader.vs l:]
dar [ | 1 #version 338 core
|4 o PrDJ?CﬂMnalyzeMude _ 3 // Input vertex data, different for all executions of this shader.
| s Create new program/folder 4 layout(location = @)in vec3 vertexPosition_modelspace;
4 4| glProgram01 5

void main()

gl Position.xyz = vertexPosition_modelspace;
gl Position.w = 2.5;

As you can see in the above screenshot, we attached SimpleVertexShader.vs as
the vertex shader to our OpenGL Rendering Program, and it was also
automatically added to the Source Files pool. We can now drag
SimpleVertexShader.vs from the Source Files pool and drop it on the stage node
of any Program that we may add to the project, to reuse SimpleVertexShader.vs
(there is no dependency in the build process between different Programs).

To build the program, right-click on it and select the Build option, or use the F7
shortcut:
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File Edit View Debug Profile Analyze Tools Window Help

BO-E = o ssiopes|
| CodeXL Explorer & X
ac &)
4 gip Projectl | Analyze Mode

@k Create new program/folder...

Build glP: m01 F7
Simp uild glProgral h

Tesc Rename program F2

Remove glProgram01 from Project Del

(%] Tese
[
Z

You can also select the Program and manually click on the Build button in the
Analyzer toolbar:

:’S?Gvsowm -
— — — — [ T T T T AT

Working with Folders

After creating a new OpenCL or DirectX Folder, an empty Folder would be listed
in the Explorer Tree:

Wind

File Edit View Debug Profile Analy Tools

D O-[@ - o suidoptons:

 CodeXL Esqplorer g x
a5 =)

4 dip Projectl | Analyze Mode
|98 Create new program,/folder...
PR dxFolder0l |
9 Create new source file...
B2 Add existing source file...

To create a new source file, and automatically add it to the Folder, double-click
on the “Create new source file item...” item of the folder:

File B Viuw -~ Dalrag — Profile’™ Analyse Took™ Windo
» o~ o Buid Options:

| Codex. Explorer & x

as ]

4 4 Prejectl | Analyze Mode

$® Create new peogram/foider..

& Create new source file.

22 Add easting source file
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To add an existing source file, and automatically add it to the Folder, double-click
on the “Add existing source file item...” item of the folder:

[ projects - Codext | Analyze Mode
File Edt View Debug Profile Analyze Tools Windov

SHORS E, Buid Opdons:
CodeX. Explorer & x
L &
4 b Projectl | Analyze Mode
& .
% .

To configure the build properties of a source file under a specific Folder, click on
that source file and use the Analyzer toolbar’s Type and Entry point drop-down
lists. The first sets the type of the shader and the latter specifies the specific
target shader (among the shaders in the source file). This configuration is Folder-
specific. That is, the same source file can be set with different properties under
different Folders. CodeXL will remember those configurations for you.

To configure the build properties of the Folder, click on the Folder and adjust the
enabled items in the Analyzer toolbar. For CodeXL 2.0, this is only relevant to the
DX Shader Model property of DX Folders:

Projectl - CodeXL | Analyze Mode
File Edit View Debug Profile Analyze Tools Window Help

iSO R [T & | Buid Options: [] [s2itcrusuid ~ | o shader Model .02 Isamnewcss.“
CodeXL Explorer & % BasicHLSL11_PS.his| | - 1_VS.hisl E
L e E = 1 40 |
- float3 vNormal : NORMAL ;
sy Projectl | Analyze Mode float2 vTexcoord : TEXCOORD®;
4| Create new program/falder...

floatd4 vPosition : SV_POSITION;

4 da) dxFolderD1 b

/ Vertex Shader

% Create new source file..
Bz Add exsting source file.. 33 £ VS_OUTPUT VSMain{ VS_INPUT Input )
4 il dxFolder02 38

® Create new source file.. 40 VS_OUTPUT Output;

B Add existing source file... 4
42 Output.vPosition = mul( Input.vPosition, g_miorldViewProjection );
43 Output.vNormal = mul{ Input.wNormal, (float3x3)g miorld );
a4 Output.vTexceord = Input.vTexcoord;

Once set, the DX Shader Model value will hold for all the shaders in the selected
Folder. For example, if you choose 5_0 as the DX Shader Model, any D3D vertex
shader in that Folder will be compiled using shader model vs_5_0.

To build the whole Folder, right-click on it and select the Build item:

Project] - CodeXL | Analyze Made
File Edit View Debug Profile Analyze Tools Window Help

NN O] '[@ o | Build Options: E] E
CodexL Explarer 8 % BasicHLSL 11_PS.hisl
L e o M EE
P 30 float3 wNormal : NORMAL;
2 Project] | Analyze Mode 31 float2 wTexcoord : TEXCOORDE
sk Create new program/folder... 32 float4 vPosition : SV _POSITI
a Folde
3l dxFolder | Build dxFolder0l F7 |
=/ Basic
= Basic R |
fa ename program % Shader
| Creat Rermove dxFolderd] from Project  Del  |_______ .
23 Add g Create a new source file T VSMain( VS_INPUT InpL
4 x| dxFolder Add exsti il
& Creat a(lStII"Ig sourceftile PUT Output;

Unlike the case with Programs, Folders are more flexible as they allow you to
build selected source files, without being required to build the whole Folder. To
build selected source files, click on the selected source files under the program,
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while holding the Ctrl key. Then, right-click on one of the selected files and select
the build option:

[E Projectl - CodeXL | Analyze Mode
File Edit View Debug Profile Analyze Tools Window Help

"ﬁ' G) '@ &= =@ |:Build Options: E
CodeXL Explarer g x| [ BasicHLSL11_PS.hisl
ac 3 {

. . 30 float3 vNormal : NORME
Projectl | Analyze Mode 31 Float2 vTexcoord i TEXCC
ar Create new program/folder... 32 floatd vPosition : SV PC

4 | dxFolderD1 i3 b

% I Build selected files F7 I __________________

:=| BasicHLS
=] Cancel Build Shift+F7 Shader

& Createn Remaowve from diFelder(l Del
3 {

VSMain({ W5S_INPUT

Ex Add existing source file...

Selecting target devices

CodeXL Analyzer can target a variety of devices, independent of the device that is
physically installed on your system. To select the target devices, for which the
build would be performed, first click on the Select Devices button in the Analyzer
toolbar:

Praject] - CodeXL | Analyze Mode
File Edit View Debug Profile Analyze Tools Window Help

5O - o ot =]

CodeXL Explorer F X

aw &

Then, the CodeXL Options dialog would pop-pup with its Analyze tab activated.
The devices are grouped by generations. You can use the check boxes to select
and remove devices:

£ CodeXl Options
pt ==
| General | GPUDebug | Analyee

Select devices to indude them as build targets
The displayed devices are devices supported by the installed driver

Devices
&> [E GraphicsIP v
I [E GraphicsIP w7
I [E GraphicsIP v
4 [H Vega

b [C] gfxa00

[ gfxd02

o=
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Build Options - defining kernel/shader compilation options

In the Static Analyze toolbar, there is a text box where you can manually define
specific OpenCL/HLSL build options (there is no support for GLSL build options):

Project] - CodeXL | Analyze Mode

File Edit View Debug_ Profile Analyze Tools Window Help
INNOR [ o || Build Options: [ ] | [32bitGruBuild | |select Devices...
CodeXL Explorer o X

DirectX (Direct3D) shaders written on high-level shader language (HLSL) are
supported on MS Windows only.

Note: The display of this toolbar is dynamic; you can set it from the right-click
menu in the main CodeXL frame:

¥ CodeXL Explorer
Properties

¥ | Output
Function Calls History
Debugged Process Events
Call Stack
Locals
Watch
OpenGL State Variables
Breakpoints
Memaory
Statistics

<

Active Mode

¥ Execution Toolbar
Images and Buffers Toolbar
Debug Views Toclbar
lernel Work Items Toolbar

¥ | Static Analyzer Toolbar

The Build Options box is a place to set compiler build flags such as -x clc++ or
—03. Any compiler build flag can be placed in this box.

OpenCL Build Options Dialog

This dialog will help you choose the correct OpenCL build options for you and
hopefully will prevent you from making spelling mistakes while typing the
options manually.

To open the OpenCL Build Options dialog, press the l—l Button. You can
browse between the ‘General & Optimization’ tab and the ‘Other’ tab to view all
the available options. Once you choose an option, the option text will appear in
the text box below marked as ‘OpenCL Build Command Line’. This string will also
appear in the menu bar after you click the OK button.
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Typing the command line in the text box will also mark the corresponding check
boxes in the dialog.

Appication Tenehne Trace
GPU Prefie Pert. Coumters ‘
Defauit -

4 Anslyre

Treat sty warmng 84 an eror

HLSL Buddd Optacens Optim aton
Optengeton level Defaut -

Trest double Soat pont constart as sngle ore

Flush denormaia G DOrL Ausbers a8 derts

Compler assumes e 3t alasng nies
Eratie MAD

lgnore Be sgredness of dero

Aow resle cotmIston

Assume v N rex efieste

00 aggressre Math Cpamaton

Corvectly round sngie preoson FP Svde syt

Opentl Buld Command Line

Restore Dot Setings o Cancel

Examples of using build options

For building the tpAdvectFieldScalar.cl kernel from CodeXL TeaPot sample
project, enter the following options:

-D GRID NUM CELLS X=64 -D GRID NUM CELLS Y=64 -D GRID NUM CELLS Z=64
-D GRID INV_SPACING=1.000000f -D GRID_SPACING=1.000000f -D

GRID SHIFT X=6 -D GRID SHIFT Y=6 -D GRID SHIFT Z=6 -D

GRID STRIDE Y=64 -D GRID STRIDE SHIFT Y=6 -D GRID STRIDE 7z=4096 -D
GRID STRIDE SHIFT 7z=12 -1 path to example src

On windows, path to example src should be:
C:\Users\Public\Public Documents\CodeXL\Examples\Teapot\res
On Linux, pa th to example src should be:
/opt/ CodeXL_X.X/examples/Teapot/TeaPotLib/

Adding the option ‘-h” will dump the list of OpenCL compiler available options in
the output tab.

HLSL Build Options Dialog

This dialog will help you choose the correct DirectX build options for you and
hopefully will prevent making spelling mistakes while typing the options
manually.

To open the dialog, press The D Button. The dialog will be opened. Click
the”HLSL Build Options” node to view the available options.

Once you choose an option, the option text is displayed in the”HLSL Build
Command Line” text box that appears below.
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This build option string will also appear in the toolbar’s build options box after
you click the OK button.

As an alternative to selecting options through the radio buttons, it is possible to
type a command in the “HLSL Build Command Line” text box. Build options types
in the text box will automatically be translated to update of the relevant controls
accordingly. For example, typing “D3DCOMPILE_DEBUG” in the lower text box
automatically updates the “Debug” check box to be checked.

CodeXL Project Settings ==

General =

Debug
4 Profile @ D3D Compiler DLL D3DCompier_47.dl {bundied with CodeXL) -]

Application Timeline Trace ) FXC Tool Barrl
GPU Profile: Perf. Counters

4 Analyze
4 Kernel/Shader Build Options Additional indude directories

[

Predefined macros

General & Optimization AMD Extensions
Othe

b
HLSL Build Gptions [ Enable AMD D3D11 Shader Intrinsics extension

HLSL Build Options D3D Compiler DLL FXC Tool
[ Avoid Flow Control

[] Debug

[ Enable Backwards Compatibility
[ Enable Strictness

[ e Y=

HLSL Build Command Line - 0X0

HLSL Compiler Tools

First select the build tool of choice for compiling the shader - D3d compiler / FXC
compiler.

The CodeXL installation includes a copy of the Microsoft DirectX compiler DLL:
d3dcompiler_47.dll. You may specify a different path if you want CodeXL to use a
different d3dcompiler module. If you select the FXC compiler tool you must
specify a path to the location of this tool.

To select the path of the compiler module, click the ‘Browse...” option from the
combo-box. When selecting Browse, a dialog box will open for selecting the
compiler file.

e For D3D compiler - any file called d3compiler_*.dll can be selected
e For FXC compiler - only FXC.exe file can be selected.

Note: for D3D compiler the bundled file is selected by default.

Output Tab

The compiler output appears in the Output tab. The example below shows
successful builds (no warnings or errors) for 4 devices.

If errors occur, the output will display the error and the line in which the error
occurred.
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ax
ilding clFolder@2 (OCT Kernels.cl, BitonicSort_Kernels.cl) for 3 devices. messmesses
ilding C:\Temp\x86_64\DCT Kernels.cl for 3 devices. ==========

3» OCT_Kernels for Carrizo

Carrizo... succeeded
= Build completed for 3 devices: 3 succeeded, @ failed
= Build started: Building C:\Temp\x86_64\Bitonicsort_Kernels.cl for 3 devices, me=msmmme=

If there were errors, the output pane will display the error and the line where the
error occurred:

Dutput g X
Frontend phase failed compilation. -
Compiling for WinterPark... ... Failed!

OpenCL Compile Error: clBuildProgram failed (CL_BUILD PROGRAM FAILURE).
thProgram Files (x86)'\AMD\CodeXL\examples\Teapotires\tpApplyVorticity.cl, line 25: error: |
expression must have struct or union type
float3 ccl = cur‘lU[index]‘x,yzﬂ A8
e

1| n | F

Qutput | Properties |

Double clicking on an error navigates the user to the Source Code view,
displaying the kernel/shader source code:

a tpApplyVorticity.d B

18 __global fleatd4* curll, // Contains curlU -
19 __constant SmokeSimConstants® p)

nm {

M int3 coord = (int3)(get global id(@8}, get global id{1), —
22 int index = getIndex{coord); i|
23

24 // Read in the vorticity vector at this location

EEIE{}' float3 ccl = l::ur"ll.l[index].x.yzjl

25 |

27 float3d Neu;

28 float forw; i
_4_| m. | B b

Statistics Tab

The Statistics tab gives detailed statistics for the selected kernel/shader for each
target device. To open the Statistics tab, expand the desired kernel in the project
tree, and double-click the Statistics node:




X

[
Statistics [

URNG_Kernels.d - Kernel - noise_uniform

o |
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Statistics generated during OpenCL build for

Local Workgroup: ¥X: 4 o4 . 4

Dynamic LDS Usage: 0 bytes
Resource Usage Constraint on Max Waves per SIMD (1-10)
SGPRs (0-102) 24 Registers 10
WiGEPRs (0-256) 11 Registers 10
LDS size (0-32,768) 2,048 bytes (Static: 2,048 bytes, Dynamic: 0 bytes) 8
Amount of LDS available without reducing concurrency: 0 bytes
Effective concurrency constraint (Max waves per SIMD): 8

Resource Recommended Usage Usage Performance Impact
I5A Size <=32KB 608 bytes Meets recommended usage
Scratch Registers 0 0 q’ Meets recommended usage
Performance Reference Tables

The effect of resource usage on the number of concurrent waves

Max waves/SIMD; 10 9 8 7 6 5 4

MNum of SGPRs used: <=48 43-56 57-84 £5-72 73-80 81-96 96+

Max waves/SIMD: 10 C) 8 7 6 5 4 3 2 1
Num of VGPRs used: <=M 1528 2832 33-36 37-40 41-48 43-64 65-84 B5-128 128«
Max waves/SIMD: 10 C 8 7 6 5 4 3 2 1
Amount of LDS used (bytes): «=1638 1639-1820 1821-2.048 2,048-2340 23412730 2731-3.276 3277-4,096 4,057-5.461 5462-8192 B192<

Applies to local werkgroup dimensions of (4,4,4) and Dynamic LDS Usage (0 bytes) as set above

to increased kernel performance.

The performance of kernels that do a lot of memory transactions is likely to benefit from having more waves in-flight.
This is because the device can switch to process instructions from a different wavefront instead of stalling to wait for the memory result.
Kernels that have few memory operations may benefit from a smaller number of wavefronts in-flight due to better cache and memory utilization by the compiler {ess memory trashing).

Itis generally recommended to increase the number of waves in-flight. However, this is not the only factor to consider, Increasing the number of waves in-flight does not always translate

.

Note: the statistics tab for pre-GCN devices (v4 & v5 generations) is a bit
different. For more information, see the complete help manual document.

Viewing compilation output: ISA and IL

The performance statistics tab will be opened automatically when the build
process is over. To view the compilation output, double click the node of the
desired ASIC in the explorer tree, under the Program/Folder and configuration

(32-bit or 64-bit):

Praject] - CodeXL | Analyze Mode

File Edit View Debug

® O -3
CodeXL Explorer

<AL

Profile  Analyze

o - Build Options:

Tools  Window

e —
Statistics [£J

4 gy Projectl | Analyze Mode
ar

A k|l

Create new program/folder...
vkProgram 01

Vert (Wertexd wert)

Tesc

Tese

Ba:| [4E

Geom
Frag
Clutput (32-bit)
=1 wert (Wertexd wert)
iy Statistics
. Vega: gfx902
Graphics IP «&: Ellesmere
Graphics IP «7: Bonaire
Graphics IP «w6: Tahiti

[

[} TR

w
i5h
w

18

w
18

Vertex shader

Local Workg

Resource
SGPRs {0-100
VGPRs (0-25

Resource
ISA Size
Scratch Regi

Performance

LT S

This will open a tab containing the source code, the IL and the ISA. The program
source code and the AMD IL code will be presented as standard text documents.
The ISA will be presented in the “Enhanced ISA View” for GCN devices, and as a

standard text document for pre-GCN devices.




X

Getting Started with CodeXL

Projectl - CodeXL | Analyze Mode fola ==
File Edit Viev Debug Profile Analyze Tools Window Help
SN[ o | Buid Options: [i]  [s2otcrubid v] [selctpevices..
CodeXL Explorer & % [ [ vertextvert | [ vertex shader (vertexv.verty - 52:bit ) | [ BinarySearch kemels.d | [ binarysearch (sinarysearch_kemels.c) - 32-bit £ |
ar 31 | — Code B
4 gld Projectl | Analyze Mode (OpenCL Source Code TL Code - binarySearch 1SA Code - binarySearch
&l Creste new program/folder... L /R +|[71 wodule &input be:l:@:3fullijsmall:pdefault;  «
> [kl wkProgram0L Copyright $20: 2 extension " n"; nddress  Opcode oOperamds  Cycles
3 =] 3 extension “amd:mi
4 2l ciFolder01 ",
crolde 4 Redistributior 4 extension “IMAGE"; @xB00168 S_LOAD_DWORD @ s[4:5] | orgee (=
= BinarySearch_Kemels.cl - . i 2x04
&I Create new source file 5 & Redistributs = prog kernel & _OpencL binarySearch kernel( @x000108  5_WAITCNT 1lgkment(@) Varies
@ Add existing source file... 7 % Redistributi 7 kernarg_u32 % .global offset @, @xBBR1EC 5 AND 832 se se ceer 4
4 &) Output (32-bity 8  other materic E kernarg_u32 %_.global_offset 1, ©0x0009
4 =] BinarySearch_Kemels.cl 9 9 kernarg_u32 %_.global_offset_2, @xeee114 S_MUL_I32 50 58 s8 r
4 2 binarysesrch 10 10 kernarg_u3z % _.printf_buffer, 0x0B0118 5 _MOVK 132 S8 Bx0000 4
B seatistics = 1 kernarg_u32 %_.vqueue_pointer, @xB8811C  S_MOVK_I32 s9 BxeR00 4
12 . _MOVE_
&) Vega: ghd02 - = kernarg 32 %_.aqlurap pointer, 0x000120  S_MOVK_I32 s10 exfiff 4
e Vegaig 13 13 kernarg_u32 ¥outputArray, i
&l Graphics 1P vd: Ellesmere || 14 1a kernarg_u3z %sortedarray, 0xBB0124 S MOV 832 =1L a
5 - . = exes027fac
& Graphics IP v7: Bonaire = 15 kernarg_u32 %findMe) © sreer
% Graphics IP 6; Tahiti i@ 16 . . @x80@12C  S_LOAD_DWORD ers[ 1 | varies _
. L 17 requirenopartialworkgroups; >
# binaySearch mulkeysCon.. || 13w one dnseane ||, o . ‘ i v
= binarySearch_mulkeys 18 * Each threac «
< » Ellesmere_binarySearch_EinarySearch_Kernels [£] ‘
Cutput 8 x
AMD 150D Graphics
AMD Radeon(TM) RX Vega 18 Graphics
AMD Radeon(TH) RX Vega 11 Graphics
AMD Radeon(TH) Vega 18 Graphics
4NN BadmAn/TMY Usoa 11 Gramhics

The context menu

code/IL/ISA tab.

N ) N

enables to display/hide

Show OpenCL Source Code
Show IL Code
Show ISA Code

Cut

Copy
Paste

Select All

Show Line Numbers

line numbers for

Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+A

Navigating through ISA code with the Enhanced ISA View

each source

Using this view, you can inspect the ISA code of GCN devices and see the
estimation for instruction cost in clock cycle. The view contains 5 columns:

Address: the instruction’s offset within the program (in bytes)
Opcode: the operation to be performed
Operands: the data for the operation
Cycles: the number of clock cycles which are required by a Compute Unit
in order to process the instruction for a 64-thread Wavefront, while
neglecting the system load and any other runtime-related factor.
Instruction Type: the category of instructions to which the instruction

belongs

Hex: binary representation of the instruction, in hexadecimal format

Notes:

1. Note that code labels which appear in the Operands column are clickable. By
clicking on a label link, you can navigate to the label’s spot in the code.
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2. Note that this view is only available for GCN devices. For pre-GCN devices, the
plain textual ISA view will be displayed.

I5A Code - calPriceVega

BxA1C28 W CUT Fed U32 v[72:73] vi2e EE vector Arithmetics  7E982078
Bx881C2C V74 @ 4 Vector 7ES40286
Bx801C38 V76 @ 4 Vector 7E980288
Bx801C54 v[8@:81] v[74:75] 16 Vector FEABABAA
Bxea1Cea v[78:79] vi21 PRS2 vector FE9C2D79
Bx801CC4 v[84:85] v[80:81] 16 Vector t FEAB4B58
Bxea1D1e VT FE4 U32 v[88:81] vi22 PRS2 vector thmetics 7EA@2D7A
@xealD24 WV _RCP_ v[B6:87] v[B2:83] 16 Vector thmetics  7EAC4B52
@xe@1D7@  \V CVT Fad U32 v[B2:83] v123 PEE vector thmetics  7EA42D7E
@xeal1D84 WV _RCP_Fe4 v[B8:89] v[B4:85] 16 Vector thmetics  7EBB4B54
8x801DDB  V_MOV_B32 V76 8 4 Vector Arithmetics 7EJ8@288
©x@01DE4  S_AND_SAVEEXEC BG4 s[16:17] s[16:17] 4 scalar Arithmetics BE982818
BxBOIDF8  S_CBRANCH_EXECZ label_87BA 4/16  Branch BFB80@38
@x@@1DFC 5 NOP 22008 IE riov Control BF3B@008
exealeea va2 8 4 Vector Arithmetics 7EA48288
8x8elE14 va2 8 4 Vector thmetics  7EA48280
@x@B1EE® V CVT I32 Fa4 Vw76 v[76:77] PEE vector thmetics 7E98@74C
@xB@L1EE4 WV _AND_B32 va9 3 w76 4 Vector Arithmetics 2669883
label @7BA:
@x@@L1EES  5_ANDNZ_BG4 exec s[16:17] exec 4 Scalar Arithmetics 89FE7EL@
label 8357 4,16 Branch BF 82899

@x081lEF4 5 CBRANCH _EXECZ

BxBB1EFE V_B32 va2 @ Branch-not-taken takes 4 petics JEALB2EE

Bxea1Fl4 w82 B w82 vcc clock cycles. Branch-taken petics ©08A4A480
@xER1F5E v[84:85] v[84:85] takes 16 clock cycles etics 7EAB6554
BxBA1FEL vee @ w[92:93] (assuming thatthe branch k.+:.-  7ccaBsse
BxBB1F70 va3 8 Va2 vce Fle e T etics O@BABESS
axeR1F74 vaz @ instruction cache) betics  7EBB@280
Bxea1F38 v92 v[92:93] Vector Arithmetics 7EB8@75C
BxBALFBC _F64_. v[93:94] vo2 Vector thmetics 7EBABISC
Bxea2eea \ CUT Fed T32 v[11@:111] va9 Vector Arithmetics 7EDC@9G3
Bxda2eed S_NOP BxBaaa Flow Control BF 3aaaaa8
@xea215e  V_AND_B32 va4 3 va4 4 Vector Arithmetics 26ABABSE3
label 8857:

8x8@215C 5 MOV_Be4 exec s[16:17] 4 Scalar Arithmetics BEFE@1l@
8x882168 V_AND_B32 w385 1 w99 4 Vector Arithmetics 26AACGB1
ox802194 S _IOP Bx0O00 I rlov control BF 00800
@xee22F@  V_CMP_NE_I32 vee @ vae 4 Vector Arithmetics 7DBAACE@
@xARIIEA W CNDMASK A3 w77 wR? ARG wee 4 Vertor Arithmetics  GRQAR3S?

Known Issues

For a list of known CodeXL issues, review the release notes on the CodeXL web

page and the AMD Developer Tools CodeXL forum:

https://github.com/GPUOpen-Tools/CodeXL/issues

Support

AMD general developer support page:

http://developer.amd.com/support/

Tools & SDKs section in AMD Developer Tools website:

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

OpenCL Zone in AMD Developer Tools website:

http://developer.amd.com/tools-and-sdks/opencl-zone/



https://github.com/GPUOpen-Tools/CodeXL/issues
http://developer.amd.com/support/
http://developer.amd.com/tools-and-sdks/
http://developer.amd.com/tools-and-sdks/opencl-zone/
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AMD Accelerated Parallel Processing OpenCL Programming Guide:

http://developer.amd.com/wordpress/media/2013/07 /AMD Accelerated Paral
lel Processing OpenCL Programming Guide-rev-2.7.pdf

For GPU development issues relating to other AMD tools, see the AMD GPU
Developer Tools Forum:

community.amd.com/community/devgurus/gpu developer tools

To report a specific problem or request help with CodeXL, visit the CodeXL
Forum at:

https://github.com/GPUOpen-Tools/CodeXL/issues

DISCLAIMER

The information contained herein is for informational purposes only, and is
subject to change without notice. While every precaution has been taken in the
preparation of this document, it may contain technical inaccuracies, omissions
and typographical errors, and AMD is under no obligation to update or otherwise
correct this information. Advanced Micro Devices, Inc. makes no representations
or warranties with respect to the accuracy or completeness of the contents of
this document, and assumes no liability of any kind, including the implied
warranties of non-infringement, merchantability or fitness for particular
purposes, with respect to the operation or use of AMD hardware, software or
other products described herein. No license, including implied or arising by
estoppel, to any intellectual property rights is granted by this document. Terms
and limitations applicable to the purchase or use of AMD’s products are as set
forth in a signed agreement between the

parties or in AMD's Standard Terms and Conditions of Sale.

AMD, the AMD Arrow logo, AMD Radeon, AMD FirePro, gDEBugger, and
combinations thereof are trademarks of Advanced Micro Devices, Inc. OpenCL is
a trademark of Apple Inc. used by permission by Khronos. OpenGL is a registered
trademark of Silicon Graphics, Inc. in the United States and/or other countries
worldwide. Microsoft, Windows, DirectX and Visual Studio are registered
trademarks of Microsoft Corporation in the United States and/or other
jurisdictions. Vulkan is a registered trademark of Khronos Group Inc. in the
United States and/or other jurisdictions. Linux is the registered trademark of
Linus Torvalds in the United States and/or other jurisdictions. PCle and PCI
Express are registered trademarks of PCI-SIG Corporation. Other product names
used in this publication are for identification purposes only and may be
trademarks of their respective companies.
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