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Introduction

CodeXL™ is a tool suite with a unified user interface that lets you harness the
benefits of AMD CPUs, GPUs, and APUs. It has powerful capabilities for APU/GPU
debugging, CPU and GPU profiling, and static OpenCL™ kernel analysis. These
features let you find bugs, optimize application performance, and easily access
heterogeneous computing. CodeXL is available as a stand-alone application for
Windows® and Linux®, as well as a Microsoft® Visual Studio® extension for
Windows.

Getting the most out of the CodeXLtool suite requires a relatively recent AMD
APU, a recent version of Catalyst, and the OpenCL APP SDK.

This document describes how to

e getstarted 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

o 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.

CodeXL Visual Studio Extension

. [Optional] Microsoft Visual Studio 2010 (Standard/Professional/Team
System Edition)

. [Optional] Microsoft Visual Studio 2012
(Professional /Premium/Ultimate Edition)

. [Optional] Microsoft Visual Studio 2013
(Professional /Premium/Ultimate Edition)

. [Optional] Microsoft Visual Studio 2015

(Community/Professional /EnterpriseEdition)

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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Profiling OpenCL™ Applications

. [GPU device] AMD Catalyst driver with OpenCL™ GPU support
. [GPU device] AMD Radeon™ HD 5000 series or newer
. AMD APP SDK (requirements)

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

Download and Install CodeXL

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

Download the CodeXLinstallation package from http:// http://gpuopen.com/

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.
The CodeXL Visual Studio 2010, 2012, 2013 and 2015 extensions are part
of the installer package and are installed by default.

3. Inthe configuration dialog, de-select the Visual Studio extensions if you
do not want to install them.

4. 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-ZZZ7Z/
5. Launch CodeXL using . /CodeXL.

For Ubuntu and other Debian based Linux distributions
1. Download the 64-bit Linux .deb package codexl_*.deb.
© Copyright 2016 (c), Advanced Micro Devices, Inc.


http://developer.amd.com/tools-and-sdks/opencl-zone/amd-accelerated-parallel-processing-app-sdk/
http://developer.amd.com/tools-and-sdks/opencl-zone/codexl/
http://developer.amd.com/tools-and-sdks/opencl-zone/codexl/#one

Getting Started with CodeXL

If installed version 1. at the machine, remove it first:
$ dpkg -1 |grep -i codexl

$ sudo dpkg -r <package name>

Install the DEB package:

$ sudo dpkg -i codexl x.x-x amdé64.deb
$ sudo apt-get -f install

Navigate to /opt/CodeXL X.Y-ZZZZ/

Launch CodeXL using . /CodeXL.

Use the tar archive

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

$ tar —-xvzf CodeXL Linux*.tar.gz

Install the PowerProfile driver:

$ sudo <codexl-install-dir>/ CXLTPwrProfDriver.sh
install

Navigate to <codexl-install-dir>

Launch CodeXL using . /CodeXL.

CodeXL Help
To bring up a CodeXL Help window:

1.

2.

Click on the CodeXLUser Guide link on the CodeXL startup Home Page.
OR
Select Help >> View Help from the CodeXL toolbar.

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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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 systemn.

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.

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.

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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CodeXL System Information *
System Display OpenGL Renderer OpeniGL Pixel Formats OpenGL Extensions OpenCL Platforms OpenCL Deyices
Pararmeter Device 1 (32-bit, GPU) Device 2 (32-bit, CPU) Device 1 (64-bit, GPU] Device 2 (64-bit, (™
Platform 1D 1 1 1 1
Device Type GPU CPU GPU CPU
Device Mame Hawaii AMD FX(trm)-8150 Ei... Hawaii AMD FX(tm)-815C
Vendor Advanced Micro De... AuthenticAMD Advanced Micro De.. AuthenticAMD
Command Queue Properties Cueue profiling Queue profiling CQueue profiling Cueue prefiling
Max Global Variable Size 0 bytes 1,024 MB 2,592 MB 1,792 MB
Global Variable Preferred Total Size 0 bytes 1,024 ME 4,096 ME 1,792 MEB
Queue On Device Properties NSA NfA Out-of-order executi... N/A
Cueue On-Device Preferred Size 0 bytes 0 bytes 256 KB 0 bytes
Queue On-Device Max Size 0 bvtes 0 bvtes 2 MB 0 bvtes hd
£ >
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

capabilities.
save
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 nera
~ Profile CodeXL Project Mame: |Code>(LTeapot
CPU Profile Target Host: (® LocalHost () Remote Host
Application Timeline Trace N e
GPU Profile: Perf. Counters Remote Host Address: Port: | 27015 | |TestConnection
Power Profile 5
) Target Application
Frame Analysis
v Analyze Application Type: (®) Desktop Application (©) Windows Store App
Kernel/Shader Build Options Executable Path: |C:V.Jsers\Pub\ic\Do:umems\.CadexL\ExamDIes\TEaput\ReIease\AMD‘I'I’eaPot.axe | -
HLSL Build Optiens
Working Directory: |C:V.Jsers\Pub\ic\Documents\,CudeXL\ﬁxampIes\T&apot\Release | -

Command Line Arguments: |

Environment Variables:

Source Files

Source Files Directories:

|ns\.CadexL\ExamDIes\TEaput\AMD‘I‘I’Eaput\src;C Wsers\Public\Documents\CodeXL \examples Teapot\AMDT Teapotiib;

Source Files Resolution
Root Directory:

Restore Default Settings

Cancel

See the CodeXL Help for more details about project settings.

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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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 the Visual Studio extension:

1. Select CodeXL >> Open Teapot Sample Project from the VS menu.
Visual Studio displays the teapot sample project.

D4 AMDTTeaPotVsays - Microsoft Visual Studio YH & | Quicklaunch (Ctrl-Q) 2 - o x
FILE EDIT YEW VASSISTX PROJCT BULD DEBUG CODEXL TEAM INCREDIBULD JOOLS TEST ANALVZE WINDOW  HELP signin [
[ -2 W | D - C | Relesse - win32 ~ b Local Windows Debugger = Auto BRI X AR JiE| s O - @ P Llocal -
Solution Explorer -1 x
IAERCRE: N ]
Search Solution Explorer (Cirl+) p-

11 Solution *AMDT TeaPotVs2015' (2 projects)
4[] AMDTTeaPot
b =B References
& External Dependencies
b 57 HeaderFiles
b Resource Files
4 4 SourceFiles
b+ AMDTMainWin.cpp
b ++ AMDTTeaPot.cpp
4[] AMDTTeaPotLib
b =& References
& External Dependencies
b Header Files
b e
4 SourceFiles
b+ AMDTFluidGrid.cpp
b+ AMDTImage.cpp
b ++ AMDTOpenCLHelper.cpp
b ++ AMDTOpenGLHelper.cpp
b *+ AMDTOpenGLMath.cop
b ++ AMDTTeapotOCLSmokeSystem.cpp
b+ AMDTTeapotOGLCanvas.cop
b *+ AMDTTeapotRenderState.cpp

[T Solution Explorer

Parsing included files... (204 of 207) - c\Pregram Files (x86)\Windows Kits\8.1\Include\um\QbjldIbase.h

Screenshots in the remainder of this document show the standalone version of
CodeXL. The Visual Studio version is similar, but contains a VS window rather
than a CodeXL window.

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.

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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CodeXL Teapot - CodeXL| Debug Mode

File Edit View Debug Profile Frame Analysis Analyze Tools Window Help
Ho-me Pea-lEo-3 o ¢ @EEGEERNGLTITITOS
‘CodeXL Explorer 8 x

#p CodeXL Teapot | Debug Mode - Not running

Properties. 8 x \ﬂmumcﬂsrism & X cal Stack & X || Debugged Process Events & X
dteer @
Current Execution Mode: Debug Mods

To start debugging, select 'Start Debugging' from the Debug menu,
or diick the 'Start Debugging' toolbar button.

Function Call OpenGL State .. Call Stack  Breakpoints.

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
2. Click on the green right arrow ’taskbar.

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

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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‘@ CodeXL Teapot Example = O X ‘

File Commands View OpenCLSmoke Help

63 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. You can debug OpenCL
kernels, inspect variable values across different work items and work groups,
and inspect call stacks, among other things.

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.

O - @ e

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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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> local ~ 0 [ 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, and in Windows
CodeXL Visual Studio extension (32-bit native C/C++ target applications only). In
all other configurations, the step commands will only be enabled in kernel
debugging mode.

The following taskbar buttons show, or hide, various views.
EKEFORONGETTTO% 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 ifl to interrupt it.
A Source Code view displays the source file where the break occurred, with a

yellow arrow o indicating the current line number. In the following
screenshot, it is line 431 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.

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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CodeXL Teapot (Suspended) - CodeXL | Debug Mode - O X
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
@E Poa -l ER~-F R CEEE QBERSBTDTDO% i
CodeXL Explorer 8 x No Source Available o H amdtteapotogleanvas.pp %]
<da < YRR // Mark that the frame rendering ended: ~
435 if (_glFrameTerminatorGREMEDY = NULL)
~ s CodeXL Teapot | Debug Mode P =
~ B GL Context 1 447 _glFrameTerminatorGREMEDY();
> Ll Static Buffers 448 3
> B Textures 449
> o OpenGL Buffer Objects :g? i
> Shading Pragrams B ¢ .
> Z) Shaders 253 AMDTTeapotoGLCanvas: : clearGraphicBuffers
454 // Description: Clears the color and depth buffers
M  ~LtL A A
456 void AMDTTeapotOGLCanvas::clearGraphicBuffers()
457 {
458 // Set the background color;
459 if (_backgroundColorIndex == )
a60
451 glclearcelor(l, 1, 1, 1)3
462 3
453 else
464
465 o glClearColor(@, 8, 8, 1);
466 3
467
468 // Clear the background (using the above color):
469 glclear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
a0 1 e
>
Properties & X Function Calls History - GL Context 1 & X Cal Stack & X || Debugged Process Events & x
Ee— ® EG ) AMDTTeapotOGLCanvas:clearGraphicBuffers - a...  |[& DLL Loaded: C:\Program Files (<86]\CodeXL\spi... A
AMDTTeapotOGLCanvas:paintWindow - amdite. 88 DLL Loaded: C:\Windows\SysWOW64\0penCL.dll
General y &
101 OpenGL function calls AMDTTeapotOGLCanvasionPaint - amdtteapoto... % DLL Loaded: C:\Pragram Files (x86)\CodeXL\A...
Tt a8 G glGetstring(GL_EXTENSIONS)
oL y wa glGetstring(GL | ) MainWin:zonPaint - amdtmainwin.cpp, line 136 % DLL Loaded: C:\Windows\SysWOW6\atical t.dll
SELETEIRERD & W owg MEDY) WndProc - amdtteapot.cpp, line 503 5% DLL Loaded: C:\Windows\SysWOWB\aticalcl.dll
Is Backwerd-Compatible  Yes W ddress{glF MEDY) CharNextW - user32.dll 3 DLL Loaded: C:\Windows\SysWOW6\aticaldd.dil
Is Forward-Compatible MNo W wylGetProchddress(glCreateShaderObjectARB) CallWindowPracW - user32.dll 8% DLL Loaded: C:\Windows\SysWOWEhamdoc1...
s Debug Context No W wglGetProcAddress(giShaderSourceARB) DispatchMessageW - user32.dll 8% DLL Loaded: C:\Windows\SysWOWEA\amdocl.dil
Renderer Vendor ATI Technologies Inc. W wg . - user32.dil o || 1% API Connection Established: CodeXl OpenCL ..
Renderer Name AMD Radeon R9 200Series | Finction Calls History - OpenGL State Varisbles - .. CalStack  Breakpoints % Debug String: CodeXL OpenCL Server was initial... *
Ready

Breakpoint View

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

Breakpoints

Name

iDouble-click to add or remove breakpoints...

Call Stack Breakpoints

To add a breakpoint:

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

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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CodeXl Breakpoints

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

Breakpoints
API Functions Kernel Functions Error [ Warning Active Breakpoints
clEnqueueMDRangekernel Breakpoint Name Type
glBindRenderbuffer glClearColor gl API
glBindRenderbufferEXT clEngueueNDRangeKernel ol API

Add =

<< Remove

Remove All

ndr

Enable all Breakpoints

Cancel

2. Select the API Functions tab to set a breakpoint on an API function, or select the
Kernel Functions tab to set a breakpoint on a kernel 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 kernel debugging mode

The Watch view shows the values and types of program variables you specify.
The Locals view displays the values and types of local variables in a kernel.

© Copyright 2016 (c), Advanced Micro Devices, Inc.
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CodeXL Teapot (Kemel Debugging) - CodeXL | Debug Mode - O *
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
S-mE Poa-llBR-YR ¢ EEE 2ROARGEDTT O % M wavefont1 ~ | workttemx: [0
CodeXL Explorer & x [ IZ) CL Context 1 Kernel 1 - computelntersection = OpenCLContext1-CLProgramoot.d £ |4
AL = MEER the teapot spout. "
- = Density and temperature are incressed using a standard
b CodeXL Teapot | Debug Mode 5 probability distribution centered arcund an exit point and
~ Bl GL Context 1 (shared - CLT) ./ limited to be inside the teaspout. The exit point is
ol Suatic Buffers 17/ randomized by the host.
5 Textures 18/t The velocity vector in the region of smoke is set according
1 OpenGL Buffer Objects 19/ to Yalue% given by the host ?gener‘ally movement up with
B shading P 2 // a side-wise movement that points from the center of the
acing Fregrams 21/ teapot spout to the exit
=) Shaders 22/ .
v £ CL Contedt 1 (shared - GL1) 23 _ kernel void applySources(
B Images 24 _ global float* s, 4/ density (scalar)
S Events 25 __global float* t, /] temperature (scalar)
| Buffers 2 __global floatd® u, // velocity (vector)
- 27 __constant SmokeSimConstants* p)
B Command Queues %
v [5) OpenCL Programs 29 int3 coord = (int3)(get_global id(®), get global id(1), get global id(2) + 1);
[Z) OpenCL Program 1 30 int index = getIndex(coord);
~ ) OpenCL Program 2 31 float2 pos = (float2)((float)coord.x, (float)coord.y);
=1 Kernel 1- applySources = L. . . . . .
. 33 // set limit to 1.8 if this grid point is inside the teaspout, 8.9 otherwise
. OpenCL Program 3 34 float2 normPos = pos - p->spoutCenter;
~ OpenCL Program 4 35 normPos.x *= p->spoutInvExtent.x;
{Z) OpenCL Program 5 36 normPas.y *= p->spoutTnvExtent.y;
) OpenCLProgram 6 37 float limit o step(dot(normPos, normPos), 1.8f);
) 38
5 OpenCL Program 7 = L/ C1eunte the nbancin of cnke w6 @ noohahiire dictribuion cantered srond -
[~ OpenCLProgram 8 v >
Properties B X watch & X cal stack B X | Locals & x
Call Stack Name Value [X:0, V:0, Zi Type = _OpenCL_applySources_kemel - amdtteapot-Ope... || Name Value [X:0, V:0, Z: Type -
Function Name _ OpenCL_applySources_kernel normPos {-6.400000, -10.... float2 Kernel dispa... L.} struct
Fil Path Ci\WUserstsalgrana\AppData Local Type watch exp... coord 001 int3
{Temp)CodeXL Teapot\amdtteapot- index 409 int
GpenCLContext1-CLProgram01.d pos 10000000, 0,000, float?2
fecks @ normPos  {-6.400000,-10... float2
Module Name /A limit -32.000000 float
Instrucion  0x00000104 intensity 0.200000 float
EET RS s 022851000 _global float*
Function address /A CallStack | Breckponts t 0x22251000 _ global float* v
Ready

In the image above, the Watch view displays the value of variable normPos. The
Locals view displays the values of all local variables in the current kernel (in this
case, applySources in tpApplySources.cl). For a structured variable, click on
the triangle to the left of the variable name to see the name and value of each
member.

When CodeXL is in Kernel Debugging mode, move the mouse cursor to hover
over any variable name in the OpenCL kernel source code to display a tooltip
with the variable value. This is demonstrated in the screenshot below.

ndtteapotoglcanvas. cpp amdtheapomdsmokesyshem.cpp FJCLConbExtl Kernel 1 - computelntersection amdtteaput—OpEnCLCuntExtl—CLPrugramDD1.|:|@ 4
4 __global float* s, // density (scalar) A
25 _ global float* t, // temperature (scalar)

26 _ global float4™* u, // velecity (vector)

27 __constant SmokeSimConstants® p)

28 {

29 int3 coord = (int3)(get_global id(@), get_global id(1), get_global_id{2) + 1);

38 int index = getIndex(coord);

31 fleat2 pos = (float2)((fleat)coord.x, (float)coord.y);

32

33 ser—rhrt ottt gridpoimtt=)inside the teaspout, 8.8 otherwise.

4 fleat2 normPos = pos - p-rspoutCenter;

35 normPos.x *= p->spoutInvExtent.x;

:; o :‘i'o';'] float? normPos = {-6.400000, - 0566567} Ls), 1.0f);

38

39 // Calculate the intensity of smoke as a probability distribution centered around

48 /f the exit point defined by p-rsourceCenter. Anything outide the teapot spout

41 Is toC orte

42 normPos = pos - p-»sourceCenter;

43 normPos.x *= p->spoutInvExtent.x;

44 normPos.y *= p->spoutInvExtent.y;

45 fleat intensity = limit * p-»sourceDistributionBeta * exp(p-»sourceDistributionAlpha * dot(normPos, normPos));

46

47 // Increase density and temperature by calculated intensity at this peint.

45 s[index] += (p->KsDens * p-:deltaTimeInSeconds * intensity);

49 t[index] = clamp{t[index] + p->KsTemp * p->deltaTimeInSeconds * intensity, p->KminTemp, p->KmaxTemp); v
co

< >
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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. You can even view host variables during kernel debugging, by
switching to a host thread in the Kernel Work Item toolbar's Threads and
Wavefronts combobox.

Multi-Watch view

The Multi-Watch view lets you compare the values of an OpenCL kernel variable
across work items and work groups.

OpenCL Multi-Watch 1 g X
I i Data view
Jﬂg& view x Multiple Kernel Work Item Watch
o1 :
|¥] Link between the Image and Data Views - Variable Name: < 5
[] Show values normalized to [0..255] range  Grid Zoom:
_ U Z Coordinate: O
[¥] Show hexadecimal values :
Variable Type: __global float*®
X0 %1 x2 -
— Global Work Offset: X:0,Y:0,2Z: 0
Y0 0x00000000 0x00000000 0x00000000
= Global Work Size:  X: 64, Y: 64, Z: 64
¥:1 000000000 0x00000000 0x00000000 L Local Work Size:  X:64.Y: 2, Z: 1
: X164, Y:2,Z:
Y:2 Ox00000000 0x00000000 0x00000000 Hovered W. Item:  N/A
¥:3 0x00000000 0x00000000 0x00000000 Selected W, Item:  N/A
Y:4 000000000 0:00000000 0:00000000 Hovered Values B A
Selected Value: N/A
Y:5 000000000 0x00000000 0x00000000
Hovered Color: N/A I:I
Y:6 Ox00000000 0x00000000 Ox00000000
Selected Color: NjA El
Y:7 0x00000000 0x00000000 0x00000000
Place the mouse pointer over the image pixel
Y-8 000000000 0200000000 0:00000000 to view the texel information
Adjust variable value active range:
Y:9 000000000 0:00000000 0x00000000
¥:10 000000000 0x00000000 0x00000000 ~
= ' U
0 min max 0

Explorer View

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

v s CodeXL Teapot | Debug Mode

~ L] GL Context 1 (shared - CL1)

» -,,;' Static Buffers

ﬁ Textures
) OpenGL Buffer Ohisc
Shading Programm
E Shaders
CL Context 1 (shared - GL1)

® Images

b 1
iy Events

il

o Buffers

:H} Command Queues
D OpenCL Programs

» |- OpenCL Program 1

»
»
»
»
v k&
»
»
»
»
b

~ |- OpenCL Program 2
=] Kernel 1 - applySources |
OpenCL Program 3
CpenCL Program 4
OpenCL Program 3
OpenCL Program &
OpenCL Program 7
OpenCL Program 28
OpenCL Program 9
OpenCL Program 10
OpenCL Program 11
OpenCL Program 12
OpenCL Program 13
OpenCL Program 14
OpenCL Program 153
OpenCL Program 16
OpenCL Program 17

U U U N D Y O O R B o e

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
Texture 2 (CL1 Imgl)
General
Type 3D Texture
#of 1Level(s)
Mipmaps
Dimensions  64x64x64
Border Opx
Width
OpenCL CL Context
Shared 1Image 1
Image

Internal Pixel Format

Requested GL_RGBA3
F

Used GL_RGBA3
F

Pixel Format

Format GL_RGBA

Getting Started with CodeXL

2. Click on Vertex Buffer object VBO 1 to display its data, with a variety of

available drop-down menu display and
hand panel.

format options in the right-

CodeXL Teapot (Suspended) - CodeXL | Debug Mode - O x
File Edit View Debug Profile FrameAnalysis Anahze Tools Window Help
G Pua -1 B QR-3 @ 0| FE HDERARDZEDITL O %M [ C PO DO
CodeXL Explorer 8x [ GL Context 1VBO 1
& w
ek E  oetavien *  Buffer Display Options
v
s CodeXL Teapot | Debug Mode aidzaom: | = e =
~ £ GL Context 1 (shared - CLT)
1 Satic Buffers Show hexadedmal values Format: = -
7 OpenGL Buffer Objects R
= Shading Programs N Stride: 0 z
=) Shaders
~ £l CL Contet 1 (shared - GLT)
Y 3151460
52 Images
S Events ) 31.51460
o Buffers
B Command Queues T e
[7) OpenCL Programs . -
31.51460
7 8461901 0 31.5146C
3 176278 30.573009
-l 9. [} 30.573000
126627 126627 30.573009 v
Properties & X Function Calls History - CL Context 1 & X callStack & X Debugged Process Events & x
E— ® r=l=5 ) AMDTTeapot@CLSmokeSystem:comput... || G Step Over:
G AMDTTeapotOCLSmokeSystem:draw - a.. Step Over:
eneral .
I . 228 OpenCL function calls AMDTTeapotOGLCanvas:paintWindow - ... Y Step Over:
eference Count ;
& ciCresteCommandQueue(Context 1, Devi.. AMDTTeapotOGLCanvas:onPaint - amdt.. G Step Over:
Merked for Deletion b= B cICresteCommandQueue(Context 1, Devi... MairWinzonPeint - amdtmainwin.cpp, li.. O Step Over:
TR EL i clGetSupportedimageFormats(Context 1, .. WndProc - smdtteapet.cpp, line 503 0 Step Over
CoRI=LECrEat T eties i clGetSupportedimageFormats(Context 1, ... CharNedW - user32.dil 8Bc Debug String: [13:09:51.00447- 7424] AM...
CL_CONTEXT_PLATFORM Blatform 1 7 clGetSupportedimageFormats(Context 1, .. CallWindowProcW - user32.dil 88 Debug String: [13:09:51,00447- 74241 AM..
CL_WGL_HDC_KHR 0x79012¢97 o clGetSuppertedimageFormats(Context 1, ... DispatchMessageW - user32.dll - R Breakpoint Hit: clEnqueueNDRangeKernel
= - = inated: 7.
e I « | Function Calls Histor OpentL State Variable: Callstack  Breakpoints & Thresd Terminated: 7204 S
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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File Edit View Debug Profile FrameAnalysis Analyze Tools

CodeXL Teapot (Suspended) - CodeXL | Debug Mode

Window  Help

G-@DE: Poa-ll@R-3 7 @BzFE @RARECETT 0%

o X

ED RAHE $¢ 0O00&H D@

CodeXL Explorer & x [4 GL Context 1 VBO 1 = GL Context 1 Depth Buffer [x]
arc Image view Data view ? Image
~ s CodeXL Teapot | Debug Mode Depth Buffer
2 NJA
~ [ GL Context 1 (shared - CL1) (emlfa i
~ Ll static Buffers Selected Position: X: 303, ¥: 101
W e Hovered Value:  N/A
! Back Buffer
_':‘ Front Buffer Selected Value:  DEP: 1
! Aupilary Buffer(2) Hovered Color: /A D
il Awsiliary Buffer(1)
41 Auiliary Buffer2) Selected Color: ~ R: 255, G: 255, B: 255, A: 255 l:‘
Ll Auwdliary Buffer(3) Place the mouse pointer over the image pixel
B Textures to view the texel information
L+l OpenGL Buffer Objects Adjust "Depth Channel” active range:
Shading Pragrams
0.62 1.00
=) Shaders
~ I L Context 1 (shared - GLT) : :
z'} Images 0.00 min max 1.00
4 Events
7 Buffers
& Command Queues
[ OpenCL Programs
Properties & X | Function Calls History - GL Context 1 8 X callstack & X | Debugged Process Events & X
Depth Buffer ® EG = AMDTTeapotOCLSmokeSystemicomput... # || G Step Over:
General AMDTTeapotOCLSmokeSystem:draw - a.. T Step Over:
165 OpenGL function calls ~ AMDTTeapotOGLCanvasspaintWindow - .. || (i Step Over:
Buffer Type Depth Buffer B TN
N e B gexParameteri(GL TEXTURE 3D, 6L TEX, AMDTTeapotOGLCanvasionPaint - amdt. T Step Over:
e 4 oo ComponEnT B gTeximage3D(GL TEXTURE 30, 0, GLRG MainWinzonPaint - amdtmainwin.cpp, li.. T Step Over:
xe Farmal - L G glGetError) WndPrac - amdtteapot.cpp, line 503 Tk Step Over:
Type GL_FLOAT 44 gBindBuffer(GL_ARRAY_BUFFER, 5) CharNetW - user32.dil REC Debug String: [13:09:51.00447- 7424] AM...
| ARuffenatarGl ARRAV RUEEER 21082 0 ¥ CallWindowProcW - user32.dil v ||BBe Debug String: [13:02:51.00847- 7424] AM..
Function Calls Histor OpenGL State Variable... Call Stack  Breakpoints ® Breakpoint Hit: clEnqueueNDRangeKernel v
Ready

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

B &

LHE e e @

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++/0penCL call stack.

Call Stack

[

‘D AMDTTeapotOCLSmokeSystem::compute - amdtteapotoclsmokesystem.cpp, li... |

WndProc - amdtteapot.cpp, line 428
gapfnScSendMessage - user32.dl|
GetThreadDesktop - user32.dll
CharPrevW - user32.dll

AMDTTeapotOGLCanvas::onldle - amdtteapoteglcanvas.cpp, line 353

MainWin:idle_event - amdtmainwin.cpp, line 267

AMDTTeapotOCLSmokeSystem::draw - amdtteapotoclsmokesystem.cpp, line 1...
AMDT TeapotOGLCanvas::paintWindow - amdtteapotoglcanvas.cpp, line 397

n

| Debugged Process Events W Call Stack J

© Copyright 2016 (c), Advanced Micro Devices, Inc.




C Getting Started with CodeXL

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
— = | -

il E %= =

8,721 OpenCL function calls %

E;. clEnqueueNDRangeKernel(0:08b8fcd0, P15 Kernel 1, 3, 0x000000, {64, 64, 64}, {64, 2, 1}, 0, 0x000000, 0x000000) ]—~|
B. clEnqueueNDRangeKemel (0:08b8fcd0, P16 Kernel 1, 3, 0000000, {64, 64, 64}, {64, 2, 1}, 0, 0x000000, 0x000000)
B clEnqueueNDRangeKernel (0:08b8fcd0, P17 Kernel 1, 3, 0x000000, {64, 64, 64}, {64, 2, 1}, 0, 0x000000, 0x000000)
C  cIFlush(0x08b8fcd0)

E;v clEnqueueAcquireGLObjects(0x08b8fcd0, 1, 0x670CCC, 0, 0x000000, 0x000000)

B. clEnqueueWriteBuffer(0x08b3fcd0, Buffer 14, FALSE, 0, 288 bytes, 0x670E30, 0, 0x000000, 0x000000)

=} clEnqueueNDRangeKernel(0:08b8fcd0, P1 Kernel 1, 1, 0x000000, {111}, 0x000000, 0, 0x000000, 0x000000)

o

Debugged Process Events View

The Debugged Process Events view displays process events.

Debugged Process Events F X
E:} DLL Loaded: C:\Windows\SysWOW64\msctf.dll -
U4 API Connection Established: CodeXL Servers Manager

S Thread Created: 3272 E
& Process Run Started

3 Thread Created: 6852

3 Thread Terminated: 6852

5} DLL Loaded: C:\Windows\SysWOW64\uxtheme.dll

5% DLL Loaded: C:\Program Files (x86)\ATI Technologies\HydraVision\HydraDMH.dlI
E:} DLL Loaded: C:\Windows\SysWOW64\ole32.dll v

Debugged Process Events [ Call Stack I

Memory View

The Memory view summarizes memory use.

Memory - GL Context 1 & 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
l Object Creation Call Stack {

{9 MainWin:EnableOpenGL - amdtmainwin.cpp, I||
MainWin::init - amdtmainwin.cpp, line 98 !
wWinMain - amdtteapot.cpp, line 220
__tmainCRTStartup - crtexe.c, line 547
BaseThreadInitThunk - kernel32.dll B
RtiInitializeExceptionChain - ntdll.dll &

| Memory - GL Context 1 | OpenCL MultiWatch 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:
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Statistics - GL Context 1 [« |
Wt by
Function Types Function Calls Deprecated Function Calls History Vertex Batches
Function Type %of Calls #ofCalls % of Calls (i # of Calls (Avg. per Frame) A
State Change Functions 3416 55 MIA 0
Ak, Get Functions
/My Deprecated Functions 23.60 38 MIA 0
Program and Shader Fun... 14.91 24 NSA 0
Buffer Functions 12.42 20 MNSA 0
Texture Functions 11.80 19 M/ A 0
Matrix Functions 932 15 MN/A 0
Draw Functions 248 4 MN/A 0
Debug Functions 0.00 0 MSA 0
V. A L, i 000 ol B1ZA 0 o
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 OpeniGL calls
24 before it can answer the "Get” or “Is” query.
16 -
8 =
4]
or Function Calls:
Statistics - GL Context 1 [« |
Wt bt
Function Types Function Calls Deprecated Function Calls History Vertex Batches
Function Mame % # of Call: Function type A
My wolGetProcAddress 2236 36 Get
glBindBuffer - GL_... 821 10 State Change | Buffer
glMaterialfv 7 State Change | Deprecated
glBufferData ERR 5 Buffer
My glGetError 243 1 Get
Fiiy glGetObjectParam... 248 ' Get | Program and Shader
Ay wglGetCurrentCon... 1.86 3 Get
glBindTexture - GL... 1.86 3 Texture
glLoadMatrixf 1.86 3 Matrix | Deprecated
10, | W EY P 1 08 2 Crate (Tl [, EY Y Nt ol 7
glMaterialfv
OpenGL function
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Matrix Multiplication Project

The CodeXL distribution includes a CPU Profile sample. The sample includes 3
functions that implement matrix multiplication.

Use command line arguments to call each of the 3 implementation:

¢ Running the sample without any argument will invoke inefficient
implementation of matrix multiplication.

¢ Running the sample with -c will invoke the classic textbook implementation
of matrix multiplication.

¢ Running the sample with -i will invoke improved implementation of matrix
multiplication.

For the Visual Studio extension:

1. Select CodeXL >> Open Matrix Multiplication Sample Project from the VS menu.
Visual Studio displays the matrix multiply sample project.

¢ AMDTClassicMatMulV52015 - Microsoft Visual Studio YHB & | Quickleunch (Ctrl+Q) P~ o x
FILE EDT VIEW VASSISTX PROJECT BULD DEBUG CODEXL TEAM INCREDBULD TOOLS TEST ANALYZE WINDOW  HELP signin [
- I | B .H = & - | Release - Win32 - P Local Windows Debugger - Auto - \p idEm

CE| O -EE| P ol - |» O% R

CodeXL Explorer - R
@ac

v dia AMDTClassicMathul | Profile Mode (CPU: Time-based 9
~ &) CPU: Time-based Sampling
v @ Apr-11-2016_13-21-11

@ Overview

% Modules

&/ Call Graph

§| Functions
v @ Apr11-2016_13-21-17

@ Overview

@ Overview
% Modules
&| Call Graph
il Functions

CodexL Explorer [N

Screenshots in the remainder of this document show the standalone version of
CodeXL. The Visual Studio version is similar, but contains a VS window rather
than a CodeXL window.

For Windows or Linux:

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

Multiply link.
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CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Time-based Sampling) - O X

File Edit View Debug Profile Frame Analysis Analyze Tools Window Help
Cn[@rm @l e - 1B

CodeXL Explorer 8 x

~ dip CodeXL Matrix Multiply | Profile Mode (CP.
~ &) CPU: Time-based Sampling
~ @& Apr-11-2016_13-34-29
© Overview
4 Modules
& Call Graph
18] Functions
v @ Apr-11-2016_13-34-33
@ Overview

@ Modules

& Call Graph

18 Functions
Properties 8 x
CPU:Profie Sessin "

Profile Type  Time-based Sampling
Session Name Apr-11-2016_13-34-29
Exeautable Path: C:\Users|Public\Documents\CodeXL
EEal

exe

Working Directory: C:\Users\Public\Documents
\CodexL \examples\ClassicMathu\Release

Profile Scope: Single Application
Profile StartTme  Apr-11-2016_13-34-29

v

Readly

The CodeXL Explorer view now shows:
CodeXL Matrix Multiply | Profile Mode (CPU:Time-Based Sampling) - Not running

Perform CPU Profile for the Matrix Multiply Sample Application

Note: Before profiling the matrix multiply sample application, you must load it
(see the previous section).

After the sample is loaded, run a Time-Based profile session for the sample:

1. Select CodeXL >> Profile >> Time-Based Sampling to switch to Time Based CPU
Profile mode.
2. Start Profile the inefficient implementation:

B Local ~
Click CodeXL -> Start Profiling or Click on the green right arrow _I
taskbar. (Local means local host profiling. Use the right black arrow to
configure remote host settings)

The program begins execution, and soon displays a command line window that
will run the matrix multiplication executable. Once the sample execution
completes, CodeXL will open a CPU Profile session overview that displays the
profile results.

CPU Time Based Profile Navigation

After the execution is complete, CodeXL display a profile session overview
window.
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CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Time-based Sampling) - O x
Fle Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
B G- E @ Poa v
CodeXL Explorer ax G Apr-11-2016_13-34-29 (CPU: Time-based Sampling) [x]
@ [ o profle overview
~ dip CodeXL Matrix Multiply | Profile Mode (CP.
w1l CPU: Time-based Samupling 5 Hottest Functions Display: System Modules Hidden Hotspot Indicator  Timer
5] Apr-11-2016_13-34-29 -
B o Function Samples % of Hotspot Semples  Module
4 Modules % classic_multiply_matrices(void) 497 99.40% AMDTClassicMatMul.exe 2
= Call Graph i initializematrices(void) 2 0.40% AMDTClassicMatMul.exe
5 Functions 5 BHDrxb4.sys!0x801efc08694 1 0.20% BHDrod4.sys
v @ Apr-11-2016_13-34-33
@ Overview
5 Hottest Processes 5 Hottest Modules
@ Modules _
& CallGraph Process PID  Samples % of Hotspot Szmples Module Samples % of Hotspot Semples
1| Functions AMDTClassicMatMul.exe 5036 531 92.19% & AMDTClassicMatMul.exe 499 99.80%
conhost.exe 8576 45 781% 3 || & BHDracsys 1 020%
< HIE >
Execution ~
Target Path: C: Users PublicDocuments|\CodeXL \examplesicl TClassicMathul.exe
‘Working Directory: C:\Users'Public\Documents\CodeXL Yexamples\ClassicMatMul Release 4
Profile Session Directory: C:\sers\salgrana\AppData\Roaming \AMD\CodeXL \CodeXL Matrix Multiply_ProfilerOutput\Apr-11-2016_13-34-20
‘Command Li
Properties 2 X | environment variables:
CPU: Profile Session ~| | CPU Affinity: Dxff Profile Scope: Single Application
Profile Type Time-based Sampling Call Stack Sampling: True Call Stack Information: Scope - User mode, Depth - 125, Frequency - per 1 samples, FPO - On
Session Name Apr-11-2016_13-34-29
Executable Path: C:\Users\PubliciDocuments\CodeXL -
\examples\ClassicMatMul Release Profile Details
MAMDTClassicMathiul exe Profile Session Type: Time-based Samping Monitored Events
Working Directory: C:Users\PubliciDocuments oy ..
\CodeXL\examples\ClassicMatMul\Release Profile Start Time: Apr-11-2015_13-34-29 I hd
Pt Sy A= ‘ (@) The 5 Hottest Functions usually indicate the most sigrificant performance bottienecks of your application. Select a different Hotspot Indicator to display hottest functions based on different ¢
Profile Start Time Apr-11-2016_13-34-29
v
Ready

This screenshot display the session overview window. See marked red
rectangles:

1. CodeXL Explorer - The current profile session selected in CodeXL
explorer. Double click on this node in the tree will open the session after it
is closed.

2. Functions view - display the 5 most sampled functions. See that the
function “inefficient_multiply_matrices” was sampled 490 times.

3. Modules view - display the 5 most sampled modules. In this example this
table is not useful. Use it to find inefficient modules in multiple modules
executables.

4. Profile Overview - displays general information of the session.
Executable path, working directory, etc’.

Source Code View

While looking at the overview of this session, we can see that the function
“inefficient_multiply_matrices” is consuming resources. Right click on this
function, and click “Open Source Code”.
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Function SEmpI;s % of Hotsp

n inefficient_multiply_m:
l_l: initialize_matrices(voi Open Source Code
B EX64.5VS!+0:91474
B¢ EX64.5Y5!+0xb3bT0

Display in Call Graph View

Display in Functions View

5 Hottest Modules Copy

Module Select All Iples
& AMDTClassicMatMul.exe 500 99.60%

R

Clicking this will open the source code view for the file containing
“inefficient_multiply_matrices”.

CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Time-based Sampling) - O X

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
@[ P - ] B

Plv|~] mMatchgase x

CodeXL Explorer gxX & Apr-11-2016_13-34-29 (CPU: Time-based Sampling) ]
ac [ @ rrofieovervien 67 ...Release\AMDTClassicMatvul.exe - Source/Disassembly £
~ p CodeXL Matrix Multiply | Profile Mode (CP.. oaumentsla -
~ &l CPU: Time-based Sampling
v & Apr11-2016 13-34-20 Function: | [0xb210f0 - 0xb2120e] : dlassic_muitiply_r ~ | Display: Al Data, System Modules Hidden Hotspot Indicator Twmer  ©
@ Overview line  Address  Seurce Code CodeBytes  Hotspot Samples % of Hotspot Samples  Tim #
% Modules had .
2 Call Graph 87 fprintf(result_file, "%6.4f *, matri [l ;
i Functions 88 i
v & Source Code 8 fprintf(result_file, "\n");
& AMDTClassicMatMul.exe = !
v @ Apr-11-2016_13-34-33 91 }

@ Overview
# Modules
& Call Graph v 94  xb210f0 {
5. Functions 0xb210f0  push ebp .

0 mev bp.esp 8B EC

ub esp,08h 83EC 08

push ebx 53
Oxb210f7  push esi 56
95 J/ Multiply the two matrices
p 9%  Oxb210f8  for(inti=0;i<ROWS:i++)
97 {
P 98 0xb21100 for (intj=0; < COLUMNS ; j++)
Properties 8 %
9 {
CPU: Profile Session “ 1 w0 ox2i116 float sum = 0.0; 4 0.60% 4
Profile Type Time-based Sampling 101 for (int k = 0; k < COLUMNS; k++)
Session Name  Apr-11-2016_13-34-25 102 {
Executable Path: C:\Users Public\Documents\CodeXL > 103 Oxb21122 sum = sum + matrix_a[i][k] * matrix_b[k][j] 475 05.57% 475
\Examples\ClassicMatMul\Release 104 1
EEE R ©ane nueatian o TRl e 10 n o w ¥
Working Directory: C:\Users\PubliciDocuments < >
\CodeXL \examples|ClassicMatMul Release
Profile Scope: Single Application ‘ (@) select a function from the drop-down st to display its source;disassembly nes with sample counts |
Profile Start Tme  Apr-11-2016_13-34-29 v
Ready

The source code view display a line-by-line performance table for the requested
function. In this sample, we can see, marked in red in the above screenshot, that
line 126 had 100% of the samples for this function. Looking at the marked
comment we can see that the function is called 3 times, which is redundant.

To call the “classic_multiply_matrices” only once, we will change the command
line arguments.

Run the classic textbook sample

In order to call “classic_multiply_matrices” in this sample, user should give “-c”
command line argument. In order to configure the command line argument sent
for the session, open project session window.

1. Click File->Project Settings
2. Go to the “General” page
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3. Click “-c” in the command line argument text box

4. Click OK.

5. Run the profile session again (click Profile -> Start Profile)

CodeXL Project Settings

General

G 1

Debug
¥ Profile
> CPU Profile
Application Timeline Trace
GPU Profile: Perf. Counters
Power Profile
Frame Analysis
~ Analyze
> Kernel/Shader Build Opticns
HLSL Build Options

CodeXL Project Mame:
Target Host:

Remote Host Address:

Target Application
Application Type:
Executable Path:

Working Directory:

|CodeXL Matrix Multiply
(® LocalHost (C) Remote Host

Port: | 27015 | |TestConnection

(®) Desktop Application () Windows Stare App

|C:V.Jsers\Pub\i:\Do::uments\CudeXL\ﬁxamples\CIasgdWaﬂWul\Qe\easa\AMDTClassidWaHWu\.exe | -

|C:V.Jsers\uubhc\Documents\CadeXL\examples\claswd‘flamume\easa | -

Command Line Arguments: |-d | |

Environment Variables:

Source Files

Source Files Directories:

Source Files Resolution
Root Directory:

| C:\Users\Public\Documents\CodeXL \examples'ClassicMatMul;

Restore Default Settings

Cancel
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CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Time-based Sampling) - O X

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

BG-E P oa -0

Plv|~] Matchgase x

CodeXL Explorer ax g Apr-11-2016_13-34-29 {CPU: Time-based Sampling) a
aw @ Profie overvien & pral exe - Source Disassembly [
~ @y CodexL Matrix Multiply | Profile Mode (CP.
~ &3] CPU: Time-based Sampling 5 Hottest Functions Display: System Modiles Hidden ~ Hotspot Indicator Timer
v & Apr-11-2016_13-34-29
1@ Ovenview
% Modules E assicMatMul.ee
& Call Graph EX Y assicMatiiul exe
5 Functions EE* BHDruxb4.sys!D801efc08604 1 0.20% BHDro64.5ys
v ) Source Code
& AMDTClassicMatMul.exe 5 Hottest Processes 5 Hottest Modules
¥ O Apr-11-201613-34-33 Process PID  Samples % of Hotspot Samples Module Samples % of Hotspot Samples
2 ;':;"::' AMDTClassicMatMul.exe 5036 531 92.19% ;ﬂ AMDTClassicMatMul.exe 499 99.80%
B o Geoph conhost.exe 8576 45 7.81% B BHDnoxB4.sys 1 020%
i Functions
< € >
Execution ~
Target Path: C:\Jsers |Public'D: ts\CodeXL \examples\Cl DTC] .exe
Working Di \Users\Public|Documents\CodeXL Yexamplesic
Profile Session Di y: C:\Users\salgr i ID\CodeXL\CodeXL Matrix Multiply_ProfilerOutput\Apr-11-2016_13-34-29
‘Command Line Arguments:
Properties & X B e
CPU: Profile Session CPU Affinity: 0xff Profile Scope: Single Application
Profile Type Time-based Sampling Call Stack Sampling: True Call Stack Information: Scope - User mode, Depth - 128, Frequency - per 1 samples, FPO - On

SessionName  Apr-11-2016_13-34-29

Executable Path: C:\Users|PubliciDocuments\CodeXL
\examples\ClassicMatMul\Release Profile Details
AMDTClassicMatMul.exe

Working Directory: C:Users\PubliciDocuments ST S T = e T =S 2

\CodeXL\examples|\ClassicMatMul\Release

Profile Scope: Single Application (@ The 5 Hottest Functions usually indicate the most significant performance bottienecks of your application. Select a different Hotspot Indicator to display hottest functions based on different c

Profile Start Time Apr-11-2016_13-34-29 v
Looking at the session again, we can see that “classic_multiply_matrices” was
sampled 497 times (which is expected, since we call it once, instead of three
times). Right click on “classic_multiply_matrices”, and click “Open Source Code”
to open the source code again for further analysis.

CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Time-based Sampling) - [m} bs

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

@@ P oa - 0

Plv|~] Matchgase x

CodeXL Explorer gxX & Apr-11-2016_13-34-29 (CPU: Time-based Sampling) ]
ar [ @ rrofieovervien 67 ...Release\AMDTClassicMatvul.exe - Source/Disassembly £

~ @y CodeXL Matrix Multiply | Profile Mode (CP..
~ 5] CPU: Time-based Sampling

v & Apr-11-2016.13-34-29 Function: | [0xb210f0 - 0xb2120e] : dassic_multiply_r ~ | Display: Al Data, System Modules Hidden Hotspot Indicator Timer  ©
© Overview line  Address  Source Code CodeBytes  Hotspot Samples % of Hotspot Samples T ~
] Modules 5 void classic_multiply_matrices()
& CallGraph S
i Functions 95 J/ Multiply the two matrices
* [l Source Code 596 021018 for(inti=0:i<ROWS;iss)
6 AMDTClassicMatMul.exe s ;
VO Apr-11-201613-34-33 > 98 Oxb21100 for (intj=0;j < COLUMNS ; j++)
@ Overview w :
] Modules 100 Oxb21116 float sum = 0.0; 4 0.80% 4
B Call Graph 101 for (int k = 0; k < COLUMNS ; k++)
5. Functions - -
>
104 1
> 105 Oxb211d9 matrbc {i]fj] = sum ; 18 362% 18
06 i
07 ¥
> 108 Oxb2120a }
109
Properties 8 X 110 wvoid improved_multiply_matrices()
CPU: Profile Session ~ pea {
Profle Type  Troe bsed Serping 12 J/ Multiply the two matrices
13 for(inti=0;i<ROWS;i++)
Session Name Apr-11-2016_13-34-29 P {
E‘;“r‘n'j‘e’;}”‘:gﬂa‘a“;jj'\;\:‘:';";\”“m”‘a”‘s‘c“dm 115 for (int k = 0; k < COLUMNS; k++)
\AMDTClassicMatMul.exe 116 { v
Working Directory: C:\Users\PubliciDocuments S 2
\CodeXL \examples|ClassicMathul Release
Profile Scope: Single Application (& select a funcbon from the drop-down list to display its sourceisassembly ines with sample counts
Profile Start Time Apr-11-2016_13-34-29 v
Ready
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The source code shows the following line was sampled 475 times.
sum = sum + matrix_a[row][inCol] * matrix_b[inCol][outCol];

In order to look for ideas how to improve this line, we can run an Assess

Performance session, to see how our sample is consuming the current system

resources.

1. Click on Profile -> CPU: Assess Performance to select this profile type.

2. Click on Profile -> Start Profile to run an assess performance session.

3. Look at the displayed session.

4. Right click on “classic_multiply_matrices” to see a line-by-line display of
the system resources.
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CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Assess Performance) - o s

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

@@ P oa - 0

[ FPlv]~] matchgase x

CodeXL Explorer & X & Apr-11-2016_13-34-29 (CPU: Time-based Sampling) | Al Apr-11-2016_13-41-48 (CPU: Assess Performance) [
ac E o profle overview
v @y CodeXL Matrix Multiply | Profile Mode (CP..
~ &) CPU: Time-based Sampling 5 Hottest Functions Display: System Modules Hidden —Hotspot Indicator |Data Cache Accesses ~
v & Apr-11-2016_13-34-29 -
@ Overview [ Function Samples % of Hotspot Samples Module
@ Modules
B Call Graph = sty AFIDTES
5 Functions EE* BHDnx64.sys!0xf80Tefbfd23a 1 BHDro64.5ys
L
v ) Source Code Y BHDnxG4.sysIOB0TefcBf3ed 1 ! RHNng6d.5ys
G+ AMDTClassicMatMul.exe 5 Hottest Processes 5 Hottest Modules
o ’;‘”;1 2016.13-34-33 Process PID  Samples % of Hotspot Samples Module Samples % of Hotspot Samples
verview o
& wiodul AMDTClassicMatMul.exe 2344 1,366 80.87% i AMDTClassicMatMul.exe 1,009 [99.82%
@ Modules s
i conhost.exe 7606 154 10.13% " BHDrxb4.sys 2 0.18%
& Call Graph
i Functions
~ Al CPU:Assess e < LA} A3 >
[ Apr-11-2016_13-41-48
- ~
Target Path: C:\Users\Public\D ts\CodeXL \examples\C DTC ==
Working Di \Users\Public|Documents\CodeXL Yexamplesic
Profile Session Di y: C:\Users\salgr i ID\CodeXL\CodeXL Matrix Multiply_ProfilerOutput\Apr-11-2016_13-41-48
= ‘Command Line Arguments: <
Properti x
e i variables:
CPU: Profile Session CPU Affinity: 0xff Profile Scope: Single Application
Profile Type Assess Performance Call Stack Sampling: True Call Stack Information: Scope - User mode, Depth - 32, Frequency - per 1samples, FPQ - OFF
Session Name  Apr-11-2016_13-41-48
Exeautable Path: C:\Users|PubliciDocuments\CodeXL
\examples\ClassicMatMul\Release Profile Details
AMDTClassicMatMul.exe
Profile Session Type: Assess Performance Monitored Events v
Arguments: -c
Working Directory: C:Users\Public\Documents
\CodexL \examples\ClasscMatiul\Relezse @) The 5 Hottest Functions usually indicate the most significant per formance bottienecks of your application. Select a different Hotspot Indicator to display hottest functions based on different ¢
Profile Scope: Single Application v
Ready
CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Assess Performance) - O X

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

@@ P oa - 0

[sum x Match Case X

CodeX. Explorer B X| (5 Apr-11-2016_13-34-20 (CPU: Tme-based Sampling) (] A Apr-11-2016_13-41-48 (CPU: Assess Performance) [
aE B © Frofieovervien Bt .. Release\AMDTClassicMatMul. exe - Source fDisassembly £
v @) Apr-11-2016_13-34-20 ~
\documents'c op
@ Overview
6 Modules Function: | [0xb210f0 - Dxb2120e]  dlassic_multiply_r v | Display:  All Data, System Modules Hidden Hotspot Indicator Data Cache Accesses -
& Call Graph Line  Address  Source Code CodeBytes Hotspot Samples % of Hotspot Samples  DC accesse: ™
i Functions 35 1/ Multiply the two matrices
™ [l Source Code 596 021018 for(inti=0:i<ROWS;iss)
£ AMDTClassicMatMul.exe o ;
V@ Apr-11-2016 13-34-33 > 08 Oxb21100 for (intj=0: ] < COLUMNS : j++)
@ Ovenview
% Modules
| Call Graph 101 for (int k = 0: k < COLUMNS ; ke )
3. Functions . ;
¥ Al CPU: Assess Performance > 103 Oxb21122 sum = sum = matrix_a[i][k] * matrix_bIK]] ; 1,026 99.90% 1,026
v A Apr-11-2016_13-41-48
104 }
@ Overiew 5 105 Oxb211d9 matra(i]fj] = sum;
{0 Modules s ;
& CallGraph o ;
§. Functions 108 Oxb2120a
v &) Source Code 10
I PNt A e 110 void improved_multiply_matrices)
he 11 {
Properties & X 112 /7 Multiply the two matrices
CPU: Profile Sessi A 13 for(inti=0;i<ROWS:i++)
Profile Type e e = {
115 for (int k = 0; k < COLUMNS; k++)
Session Name  Apr-11-2016_13-41-48 e :
Executable Path: C:YUsers\Public\Documents\CodeXL . N .
e sy iz 117 for intj = 02 < COLUMNS ; jo+)
\AMDTClassicMatMul. exe 118 { v
Arguments: 8 >
Working Directory: CiWsers\Publc\Documents
\CodeX, \examplec\ClasscMatMU\Relaase @) select  function from the drop-down st to display its source isassembly nes with sample counts
Profile Scope: Single Application v

Ready

In the source code view, look at the values for each of the counters for the
specified line. We can see that we have many data cache misses, which might
cause a performance bottle neck.

Analyzing the improved implementation
The third sample implementation is called “improved_matrix_multiplication”.

This implementation is only slightly different from the classic one. We change
this line:
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sum = sum + matrix_a[row][inCol] * matrix_b[inCol][outCol];
to this line:

matrix_r[row][outCol] = matrix_r[row][outCol] + matrix_a[row][inCol] *
matrix_b[inCol][outCol];

This change is constructed of 2 changes:

1. We do not use “sum” as temporary variable for the summary
accumulation.

2. We change the order of the summary operation. Instead of multiplying
matric A row by a matrix B column, we go over each element of A, and
multiply by a whole row of B. Since the matrix is kept as a single line in
the memory, we perform much less skips in the memory, therefore expect
to have less Cache Misses.

To run the improved implementation:

1. Click File->Project Settings

2. Go to the “General” page

3. Click “-i” in the command line argument text box

4. Click OK.

Run the profile session again (click Profile -> Start Profile)

SA-

Now open the source code view again:

CodeXL Matrix Multiply - CodeXL | Profile Mode (CPU: Time-based Sampling) - O X

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
NG E & Poa v Il B

CodeXL Explorer B X & Apr-18-2016_10-08-38 (CPU: Time-based Sampling) & Apr-18-2016_10-10-29 (CPU: Time-based Samping) (3
@ ] ® Profic overview B4 .. Release\AMDTClassicMatMul. exe - Source/Disassembly (3

~ gy CodeXL Matrix Multiply | Profile Mode (CP.
~ &l CPU: Time-based Sampling
] - 3 1 o A : i po
& Apr-18-2016.10-08-39 Function: | [0x1001210 - 0x1001359] : improved_muitinly. Display: 4l Dats, Sustem Modules Hidden Hotspot Indicator | Timsr

enkins\workspace \codext-2.0'Yrelease\codesd\2.0 PP

¥ & Apr-18-2016_10-10-29 line  Address  Source Code CodeBytes  Hotspot Samples % of Hotspot Samples  Tim #*
@ Overview 107 )

@ Modules 108 }

& Call Graph 109
~ &) Source Code 11 0KI001210 {

€ AMDTClassicMatMul.ece 112 // Multiply the two matrices

113 0x1001217  for (inti=0; i < ROWS;i++)
114 {
115 0x1001230 for (it k = 0; k < COLUMNS; k++)
116 {
117 0x1001250 for (intj = ;< COLUMNS; j++)
118 i
119 x1001270 matrix_t[i](j] = matri_r[i][j] + matrie_a[i][k] * matrix_b[k][j] ; 63 100.00% 63
120 1
121 }

123 x1001355 }

Prapertes 8 % 125 void inefficient_multiply_matrices()
126 {
127 /411l Catch me if you can - doing some stupid things 1!

128 for (int 1= 0; 1<3; 1++)
Session Name  Apr-18-2016_10-10-29 129 {

CPU: Profile Session
ProfileType  Time-based Sampling

Executable Path: C:\Users|Publc\Documents\CodeXL 130 e T T
\examples|ClassicMaiiul Release
\AMDTClassicMatMul exe 131 i

v
Arguments: 12 b

Working Directory: C:WUsers\Public\Documents
\CodeXL \examples\ClassicMatiul\Release

Profile Scope: Single Application

<

‘ '@ Select a function from the drop-down list to display its source fdisassembly lines with sample counts

Ready

The improved function, for the same line, we only have 97 cache misses.

D3DMultiThreading Project
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Open CodeXL D3DMultiThreading sample

The CodeXL distribution includes a DX12 Frame Analysis sample. This sample is
a taken from Microsoft DX12 SDK and can be used to try the Frame Analysis
features in CodeXL.

Start by clicking on the D3DMultiThreading sample link in CodeXL welcome
page.

No Project Loaded - CodeXL | Debug Mode - O X
File Edit View Debug Profile FrameAnalysis Analyze Iools Window Help

DO-@E: Pua-lIER-Y @ EEE GFARGEILDIO% i
CodeXL Explorer ax [ Welcome Page ]

aw = ~

— Sy Debug

& De b ug Create a new project for debugging
Debugging allows you to set breakpoints, watch variables, step through
OpenCL kernels and much more.
@ Profi |e Automatically selects Debug made.

[l Frame Analysis
€ Build & Analyze

Output 8 X
{3Recent &
-
CodeXL Teapot CodeXL Teapot
D3D12Multithreading CodeXL Matrix Multip!
Projects
AMDTClassicMatMul
O v
Ready

The sample project is loaded. You can see that the sample name in CodeXL
Explorer. CodeXL will also select the Frame Analysis mode for this sample.

© Copyright 2016 (c), Advanced Micro Devices, Inc.



C Getting Started with CodeXL

D3012Multithreading - CodeXL | Frame Analysis Mode

Eile Edit View Debug Profile Frame Analysis Analyze To
ISOR I B> Local ¥ 9
Code¥L Explorer &

A B

Ii‘}éDED'IEMuItithreadinq | Frarne Analysis Mode - Mot running I

X,

=

Click on the File->Project Settings command to see the project settings for the
sample. The project Executable Path will point to CodeXL bundled
D3DMultiThreading sample.

CodeXL Project Settings %
—
nera
Debug
~ Profile CodeXL Project Name: |D33:L'2Mu\ﬁﬁ1read\ng
> CPU Profile Target Host: (® LocalHost () Remote Host

Application Timeline Trace

GPU Profile: Perf. Counters Remote Host Address: Port: | 27015 | |TestConnection
Power Profile 5
) Target Application
Frame Analysis
v Analyze Application Type: (® Desktop Application () Windows Store App

»  Kernel/Shader Build Options Executable Path: |C:V.Jsers\“ub\ic\Documents\CadexL\examples\DSDlmulﬁmreadingwelease\Dmlmulﬁmreading.exe | -

HLSL Build Opticns
Working Directory: |C:V.J5ers\Pub\ic\Dummenis\CudeXL\exalees\DIﬂJmulﬁﬁ]reading\Release | =

Command Line Arguments: | |

Environment Variables:

Source Files

Source Files Directories: |C:V.Jsers\ﬂub\ic\Documems\CadexL\examples\DSD 12Multithreading;

Source Files Resolution
Root Directory:

Restore Default Settings E Cancel
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Start a Frame Analysis session

B> Local |

Click the Start to execute a Frame Analysis session.

A window with the D3DMultiThreading sample should open

# | D3D12 Multithreading Sample: 0.4465 CPU - O X

e (CodeXL will open a session window. The session window monitors the
running application and will help you Capture the requested frames for later
Frame Analysis.
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D3D12Multithreading (Running) - CodeXL | Frame Analysis Mode =g X
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
O ~[m)| P ol v @
CodeXL Explorer X = Apr-12-2016_13-55-19
a 4
v ) D3D12Multithreading | Frame Analysis Mo,.. | Rumming Frame Captured Frames
v @) Frame Analysis - -
= Apr-12-2016_13-55-19 Frame #3,302  Elapsed: 00:56 59 FPS

-
0] |
Capture Stop
Properties 8 x
Frame Analysis Session
Session Name Apr-12-2016_13-55-19
Executable Path: C:\Users\Public\Documents\CodeXL
\examples\D3D 12Multithreading \Release
\D3D 12Multithreading.exe Execution
Working Directory: C:\Users\Public\Documents\CodeXL Host: Local
\examples\D3D 12Multithreading\Release
Target Path: C:\Users\P D ts\CodeXL \examples\D3D 1 D301
Working Dit y<C: \Users\PubliciDocuments\CodeXL 1
Command Line Arguments:

The screenshot above display a session view, displaying the running
D3DMultiThreading sample. The image in the center of the window display a
snapshot of the currently running frame.

The text above the frame image will display the following details for the current
frame:

1. Frame index
2. Elapsed time since the application started
3. FPS

Below the frame image there are 2 buttons:

1. Capture - capture the current frame for later analysis
2. Stop - stop the session and start analyzing the captured frames.

Capture frame for analysis

After clicking the “Capture” button, the current frame thumbnail and details will
be added to the right panel. Each of the captured frame will be available after the
session will stop for analysis.
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D3D12Multithreading (Running) - CodeXL | Frame Analysis Mode =@ X
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

O~-[@E] Pa - B
= Apr-12-2016_13-55-19 [x]

Running Frame Captured Frames (5 Frames)

Frame #29,327 Frame #29,370

Frame #30,749 Elapsed: 08:34 59 FPS

08:09.437 08:10.278
Duration: 00:00.017 Duration: 00:00.017
FPS: 60 FPS: 55

APT Calls: 3,229 API Calls: 3,229

Draw Calls: 2,053 Draw Calls: 2,053

Frame #29,428 Frame #29,468

08:11.355 08:12.135
Duration: 00:00.016 Duration: 00:00.017
FPS: 51 FPS: 51

API Calls: 3,229 API Calls: 3,229

Draw Calls: 2,053 Draw Cals: 2,053

Frame #29,523

@ N

AP Calls: 3,229

Capture Stop Draw Cals: 2,053
Execution
Host: Local
Target Path: C:\Usersip odext
Working Di \Users\P dex.

Command Line Arguments:

The above screenshot contain 5 captured frames.

Notice: double clicking on a frame should open it for detailed analysis. This will
not be available while the session is running.

Analyze a captured frame

e Stop the Frame Analysis session (click the stop button).
e Double click on one of the frames on the right panel.

A frame timeline will open with the detailed trace of the D3DMultiThreading
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D3D12Multithreading - CodeXL | Frame Analysis Mode - o X

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

B O-EE - Poe v B

= Apr-12-2016_13-55-19 a = Apr-12-2016_13-55-19 -Frame 29327 ]
0000 0,538 e a5
Duration -] eEF
B Top 20 GPU Cmds 0150 -
B Top 0CPUAPICals 0400
(19 alePucmds 005 l
O semsmrcas ol T arE | . e e R I T O
o, 7.3 1486 2365 ses 7115
Duration
& Timeline
[EICPU Threads (4 of 4) :- -------------------------------------------------------------------------
Thread 7804 i
Thread 16332 1
Thread 16948 i
Thread 20772
Heu o TTTTTTTTITmTTmTTommmmmmmmmommommmme
GPU PROCESSING EARLIER FRAME/S
Direct Queue 0XD7D3AFS450

B ap1calls
Thread 7804 Thread 16332 Thread 16948 Thread 20772 Direct Queue OXD7D3AF8450
Inde Interface Call Parameters CPU Time Result Start Time End” A Inde Interface Call Parameters GPU Time Result Start Time End’ *
1 ID3D12Graphi... SetGraphicsRo... 0x000000D7D3B63CFO 2.933us  void 1 ID3D12Graphi... Drawindexedl... 300, 1, 18162, 6756, 0 6222 us  void
2 ID3D12Graphi... SetDescriptor... 2, 0x000000D7D3B68710, (x000000D7D3B... 7.334us  void 2 ID3D12Graphi.. Drawindexedl... 540, 1, 554667, 166436, 0 311 ps  void
3 |1D3D12Graphi... 1, 0x000000D7D395F3A8 1.955us  void 4510ms 45.. Y 3 1D3D12Graphi... D 36, 1, 47595, 14678, 0 4148 ys  void 33.757ms 33.. ¥
B summary
'CPU AP Summary GPU Commands Summary
GPU Cmds Aggregated Data [ use timeline selection scope Top 20 calls
Call Max\f\ms Min Time Average Time Cumulative Time % of total Time  # of Calls Az index Time ~
Drawindexedinstanced 69.630us 1333us 3349 ps 6.866 ms 99.304% 2050 1 1491 59.630ps
ClearDepthStencilView 18.370ups 12.148us 15259 us 30.518 us 0441% 2 vl2 1776 34222 ps v
The frame timeline
timel
D3D12Multithreading - CodeXL | Frame Analysis Mode - ] X

File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help

B G- @ P oa v B

= Apr-12-2016_16-26-51 - Frame 308 a8
Duration - g H
1]
W Top 20 GPU Cmds 0300 |- !
W Top20CPUAPICals 0200 - H
1]
18 a1 Geu cmds 0.400 [+ ‘ H l ‘
0 alcru et calls o 1L W | H e EE | A L | |
031 £.541 7.047 7.554 8.060
Duration 2
B Timeline
[=CPU Threads (4 of 4) Ll
Thread 5320
Thread 6740 g ‘
- Wi
Thread 11908 I I
E6PU d
GPU PROCESSING EARLIER FRAME/S '
Direct Queue 0x13322547C0 v
< >
B aprcals 4 5
Thread 5320 Thread 6740 Thread 7600  Thread 11908 Direct Queue 0x13322547C0
Inde Interf. Call Parameters CPUTime Result StartTime End Tim » | | Inde Interfz Call Parameters GPU Time Result StartTime End Time
1 ID3.. SetGraphicsRootSig... (xD0000D13322C7910 977ns  vaid  2101ms  2102.. 1 ID3.. Drawlndexedinstan.. 24,1,439662, 138288, 0 1.500ps  void 31349 ms 31350 ms
2 ID3.. SetDescriptorHeaps | 2, 0x00000013322C78FD, 0x000000... 489ns  void | 2.105ms | 2.106.. 2 ID3.. | ClearDepthStencilV... 0xD000D01339186950, 1, 1.00000... 23.900ps void  29395ms 29418 ms
3 ID3.. RSSetViewports 1, 0x000000133209F0C3 1486 us  wvoid  2112ms 2.114.. 3 ID3.. Drawindexedinstan.. 1176, 1, 264921, 92524, 0 2430us  void  30.817ms 30819ms
4 ID3.. RSSefScissorRects 1, 0x000000133209F0EQ 2832ps  void  2115ms 2118.. 4 ID3.. Drawlndexedinstan... 12, 1, 47019, 14464, 0 2750ps  void  30.117ms 30.120ms
5 ID2. IASetPrimitiveTopol.. D3D_PRIMITIVE_TOPOLOGY_TRL. 977ns  void  2120ms 2.121.. 5 ID3.. Drawinderedinstan.. 252, 1, 175650, 56041, 0 1750ps  void  30.696ms 30.697 ms
6 ID3.. |ASet 01, 209F168 7T ns void  2123ms 2124.. 6 ID3.. Drawindexedinstan.. 48,1, 44691, 13603, 0 6.250ps  void  29.933ms 29.939ms
= Summary 6
CPU APT Summary  GPU Commands Summary 7
GPU Cmds Aggregated Data [ use timeline selection scope Top 20 calls
Call Max Time Min Time Average Time Cumulative Time % of total Time # of Calls £ index Time A
Drawindexedinstanced 398.300ps 1400us 4778 ps 9797 ms 99.409% 2050 1 1477 398300 s
ClearDepthStencilView 23.900us  20.050us 21975 ps 43.950 ps 0.46% 2 2 3 205200 ps
ClearRenderTargetView 14250us  14.250yus 14250 ps 14,250 ps 0.145% 1 3 1767 173.050us
4 1768 170.800 ps
5 2047 144,600 w: hd

The frame timeline view contains the following elements (from bottom to top).
Each of the elements’ numbers is in the screenshot above.
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1. A navigation chart that allows you to zoom in and out, view the whole
frame timeline or focus on a fragment of it, and display API calls duration,
count and concurrency.

A collapsed detailed view of the API calls and their
durations/count/concurrency.

A timeline chart visualizing the API calls over the frame timeline.

An API calls table for each of the CPU threads.

A commands table for each of the GPU command queues.

Summary tables that summarize the time consumption for each of the API
types in the frame.

7. A Top 20 calls table for the currently selected API in the summary table.

N

oUW

Navigating the frame timeline

A graphics frame can be very busy and contains tens of thousands of API calls.
The following buttons and Ul elements are useful in navigating the frame
timeline and highlighting API calls of interest.

Use the left and right handles to expand/reduce the focused timeline fragment in
and out:

Double click a CPU API table item, and the timeline chart will zoom to the
corresponding timeline item and highlight it. If there is a linked GPU API item, it
will also be highlighted in the GPU API table

3CPU Threads (4 of 4)
Thread 7804

Thread 16948

Thread 20772

JepPU
GPU PROCESSING EARLIER FRAME/S
Direct Queue OxDTD3AF8450

3 APICalls
Thread 7804 Thread 16332 Thread 16948 Thread 20772 Direct Queue OxD7D3AF8450

Inde Interface Call Parameters CPUTim Result  SartTim End | | Inde Interface Call Parameters GPUTim Resut  StartTir End  #
PS5 DIDTIGrp - SEITapRIcE v T 2. 1D3D12Grap.. Drawindese. 335, 1, 114327, 35500, 0 §370ps vod  39.677.. 3.
59% [ID3D12Grap... | Dra 12.. ID3D12Grap... Drswindexe.. 1260, 1, 117207, 36270, 0 1778ps void  39.686.. 0.

Select “Duration” in the top left combo box, to view the API call duration in
details:

© Copyright 2016 (c), Advanced Micro Devices, Inc.



C Getting Started with CodeXL

3.364 11,006 ms 14371

Duration

B Top 20 GPU Cmds

W Top 20 CPU API Calls
[Im aneeucmds

O alcruaprcals

‘1 .....’1{3 L, |

12,169

Bl Duration

Select “Count” in the top left combo box, to view the API calls count for each time
fragment:

Count

’ B o ]
APT Calls Count =
M Draw Calls Count wr 1 w

12,165

Select “Concurrency” in the top left combo box, to view the max / average busy
threads concurrency over the frame timeline:

3364 11006 ms 14371
.
0.000 |

35631

12,169

Bl Concurrency

Profile Mode

CodeXL profile mode is a powerful performance analysis tool that supports CPU
and GPU profiling to provide program performance data. CodeXL profiling does
not require modifications to your source code or project. Profiling does not
require recompilation, except for CPU profiling, which requires compilation with
debugging enabled. 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.

CodeXL provides several modes of profiling. These modes let you assess
program performance, use instruction-based sampling (IBS) or time-based
sampling (TBS), or investigate branching, data access, instruction access, or L2
cache access. GPU profiling provides application timeline trace and performance
counter modes.
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The following is a quick introduction to CPU and GPU profiling. For further
details, see the CodeXL Help information.

CPU Profiling
To profile a program:

1.
2.

Click on the profiling mode taskbar button.
Use the Profile drop-down menu to select the profiling mode.

For example, for CPU performance profiling, select Profile >> CPU: Assess

Performance.

w

CodeXL window displays the elapsed clock time.

Profiling is available up to the time the application is closed. For the teapot
example: click on the X’ in the upper right corner of the teapot window.

Click the start button to launch the application for profiling.
To stop it, use the stop button any time during profiling. The bottom of the

After profiling is complete and data translation is over, a node in the left session

tree is added for this session.

> W E - Ploa ~ 11

@

i

(]

o

L1
+

Overview
Meodules
Call Graph
Functions

» & | CPU: Assess Performance
v A Apr-11-2016_13-41-48

Chverview
Modules
Call Graph

Functions

| Source Code

G4 AMDTClassicMathul.exe

CodeXL Explorer g X
L i
¥ 1 Apr-11-2016_13-34-29 ﬂ
@ Owverview
@ Modules
£ Call Graph
i Functions
¥ B+l Source Code
Gr AMDTClassicMatMul.exe
v & Apr-11-2016_13-34-33
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Overview Tab

The first page shown is the overview page. It shows the Modules and Functions
tables and a brief description of the execution environment and profile detail. If
multiple processes are profiled, then the Process table is shown. Each table
shows the top five hot items.

@ Profile Overview

5 Hottest Functions Display: System Modules Hidden Hotspot Indicator |Data cache accesses
Function Sampl‘e; % of Hotspot Samples Module

E multiply_matrices(void) 4,081 97.14% classic.exe

;:: initialize_matrices{void) 58 138% classic.exe

K _getptd ES 086% classic.exe

B rand 26 062% classic.exe

5 Hottest Modules

Module Sampl‘e; % of Hotspot Samples
B classicexe 4,201 100.00%
Execution

Target Path: C:\CodeXL \dassic.exe

‘Working Directory: C:\CodeXL

Data Folder: C:\Users\tvadmin\AppData\Roaming \AMD\CodeXL \dassic_ProfilerOutput\Sep-02-2014_04-30-43
Command Line Arguments:

Environment Variables:

CPU Affinity: 0x3f Profile Scope: Single Application
Call stack Sampling: True Call stack Information: Scope - User space, Depth - 32, Frequency - per 1 samples, FFO - Off
Profile Details
Profile Session Type: Assess Performance Monitored Events
Profile Start Time: Sep-02-2014_04-30-43 Data cache accesses Data cache misses Misaligned accesses
Profile End Ti Sep-02-2014_04-30-54
o na Times: ssp - CPU docks not halted {cydes) Retired instructions Retired branch instructions

Profile Duration: 10 seconds
CPU Details: Family 0x10, Model 10, 6 core(s)
Total Processes in Profile: 1

Retired mispredicted branch instructions L1 DTLB and L2 DTLB miss

Total Threads in Profile: 1

@ The 5 Hottest Functions usually indicate the most significant performance bottlenecks of your application. Select a different Hotspot Indicator to display hottest functions based on different criteria

Modules Tab
To open the Modules view:

1. Double click or use the “Open Modules” command from the context menu of
the tree’s Modules node.
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Getting Started with CodeXL

Processes Display: Al Data, All Modules Display by:
Process PID DC accesses DC misses Misalign access CPU clocks Ret inst Ret branch Ret misp branch DTLE L1M L2M
classic.exe 492 4,296 5,190 66,668 7,355 2,903 3 15,844

Modules filtered by selected processes

Module Symbals DC acce;ses DC misses Misalign access CPU clocks Ret inst Ret branch Ret misp branch DTLB L1M L2M
i classicexe Loaded 4,201 5170 66,191 7.243 2,404 27 15,840
B kermnel32.dll  Motloaded 37 39 39 161

B KernelBase.dil MotLoaded 22 26 Eil 258

B ntdildil Mot Loaded 16 34 14 32

B ntoskmlexe MotLoaded 16 13 355 i 43 4 4

'y fltmgr.sys Mot Loaded 2 1

B Ntfs.sys Mot Loaded 1 5 2 2

'y atikmdag.sys Mot Loaded 1 1

B dxgkrnl.sys Mot Loaded 1

hy dxgrmmsl.sys Mot Loaded 1 1

iy tepip.sys Mot Loaded 1 1

B ntdll.di Not Loaded 3

B win32k.sys Mot Loaded 1 2

5 wowbs.dll  Not Loaded 1

'y amdppm.sys Mot Loaded 2 1

B ataport.SYS Mot Loaded & 3

B* NETIOSYS  Not Loaded 1

B¢ Wdf01000.5ys Not Loaded 1

E* hal.dil Not Loaded 1 1

ﬁ Modules with a high sample count usually indicate performance bottlenecks, Sort the table according to a specific metric to highlight potential bottleneck modules

Call Graph Tab
To open the Call Graph view:

1. Double click the Call graph node in the Explorer tree, or use the “Open Call
Graph” command from the context menu of the Call Graph node (available
only if Call Stack Sampling was enabled).
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Functions

Getting Started with CodeXL

Display: Al Modules

Process: |dassic.exe(492) ¥ | Monitored event:

Function (21 functions)

Self Samples Deep Samples % of Deer.‘: Samples Mo, of Paths Source File Module

-

4 RtlnitializeExceptionChain

4 BaseThreadInitThu

4 RitllnitializeExceptionChain

nk

multiply_matrices(veid)

4081

4081

4081
4081

100.00%
100.00%
100.00%
100.00%

ntdll.dll
ntdil.dll
kernel32.dIl

classic.exe

RtlnitializeExceptionChain 4275 99.98% 13 ntdIl.dll
BaseThreadInitThunk 4275 99.98% 13 kernel32.dIl
multiply_matrices(void) 4081 4081 95.44% 1 classic.cpp(59) classic.exe
initialize_matrices(void) 58 58 1.36% 1 classic.cpp(36) classic.exe =
_getptd 36 58 1.36% 4 tidtable.c(289) classic.exe
rand 26 26 0.61% 1 rand.c(70) classic.exe
GetlastError 16 16 0.37% 1 kernel32.dll
FlsGetValue 14 14 0.33% 2 KemnelBase.dll L4
SetlastError 12 12 0.28% 1 kernel32.dll
FlsGetValue 9 9 0.21% 1 kernel32.dll
RtlRestorelastWin32Error 8 8 0.19% 2 ntdIl.dll
GetlastError 8 8 0.19% 1 KernelBase.dll
RtlTryEnterCriticalSection 7 7 0.16% 1 ntdIl.dll
RtSetThreadPnnlStartFunc 1 N N2°% 1 ntdll dll SZ
Immediate Parents and Children of Function: multiply_matrices(void)
Parents Samples % of samples Module Self + children Samples % of samples  Module
BaseThreadInitThunk 4081 100.00% kernel32.dll [zelf] 4081 100.00% classic.exe
Paths [7] show Call Graph selection path
Function Self samples  Downstream samples % of Downstream samples  Module

’B Drill down through call paths to find potential botteneck functions downstream from your top level code

Functions Tab

To open the Functions view:

1. Double-click the Functions node in the Explorer tree, or use the “Open
Functions” command from the context menu of the Function node.

The Functions list can be filtered based on the module to which they belong.
To do this, invoke a dialog from the hyperlink at the top of function table that
lists the displayed and hidden modules. The Functions list also can be filtered

to display functions for a specific process using the Process drop list.
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@ Profile Overview § Functions

Functions Display: All Data, All Modules | 19 modules shown, 0 modules hidden Process |dassic.exe(992)
Function Module DC accesses DC misses Misalign access CPU clocks Retinst Ret branch ot
E multiply_matrices(void) classic.exe 4,081 5170 66,071 7,036 1,958

E initialize_matrices{void) classic.exe 58 61 131 224

B _getptd classic.exe 36 9 53 170

& rand classicexe 26 0 3 52

B GetlastError kernel32.dll 16 12 18 66

B FlsGetValue KemnelBase.dll 14 17 22 204

B SetlastEror kernel32.dll 12 8 9 47 =
B FlsGetValue kernel32.dll 9 19 12 48

B GetlastError KernelBase.dll & 9 9 54

& RtlRestorelastWin32Error ntdIl.dll 8 16 13 24

™ RtlTryEnterCriticalSection ntdll.dll 7 1 1 7

BE* KeStackAttachProcess ntoskml.exe 3 2 [

EE* KeSetTimer ntoskml.exe 3 1 Fil 5 3

'y KeUpdateRunTime ntoskrlexe 2 5 249 4 2

B PsGetCurrentThreadWin32ThreadAndEnterCriticalRegion ntoskrnl.exe 2 5

B memcpy ntdll.dll 1

BE* Ntfs.sysIOxFFFFEE001220041 Ntfs.sys 1

hy atikrndag.sysl0xfffffa800496093 atikmdag.sys 1

B FitReleasePushLock fitmgrsys 1 1

B FitlsCallbackDataDirty fltmgr.sys 1

B* SeAccessCheckWithHint ntoskml.exe 1 1 12 [

B KeGetCurrentProcessorNumberEx ntoskrnlexe 1 1 2 4

hy FsRtlLockupBaseMcbEntry ntoskmlexe 1

B ExRaiseStatus ntoskmlexe 1

hy PoQueryWatchdogTime ntoskmlexe 1

i SeQuerylnformationToken ntoskml.exe 1 2

B RtlLeaveCriticalSection ntdll.dll 1

B memset ntdll.di 1

B LdrGetDIIHandleEx ntdll.dll 1

B LdrGetProcedureAddressEx ntdIl.dll 1

i RtlCompareUnicodeStrings ntdll.dll 1

B memmove ntdll.dll 1

& aullrem ntdll.di 1

™ TpAllecPool ntdll.dll 1

BE* Ntfs.syslOxFFFFfE800122324a Nifs.sys 1

B Mtfs.sys/0xfffffE8001225bf1 Ntfs.sys 1

'y Ntfs.sys(ufffff88001226682 Nifs.sys 1 -
_(V n 3
’B Functions with a high sample count usually indicate performance bottlenecks. Sort the table according to & specific metric to highlight potential bottleneck functions

GPU Profiling
For GPU application timeline trace profiling:

1. Click on the profiling mode taskbar button.

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.
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File Edit View Debug
WO EE Pea - ] B
CodeXL Explorer

ac

Profile

g x

~ ol Application Timeline Trace
> @ Apr-07-2016_13-56-53
> @ Apr-07-2016_14-04-03
> @ Apr-10-2016_11-54-57

> @l GPU: Performance Counters

~ s CodeXL Teapot | Profile Mode (CPU: Time-...

CodeXL Teapot - CodeXL | Profile Mode (CPU: Time-based Sampling)

e
=/ OpenCL
[ Context 0 (0x0E616350)

= Queue 1 - Hawsii (0x0E582998)

Kernel Execution

Other Enqueue Operations

[ Queue 0 - CPU_Device (0x0E582618)

Data Transfer
Kemel Execution

Other Enqueue Operations

HostThread 5832 Summary

- o s
Frame Analysis  Analyze Tools Window Help
= Apr-07-2016_13-56-53 (Application Tmeline Trace) ]
Application Timeline Trace:
R A T R B R e
\ I 2|
9470.739 9470.762 9470.785 9470.807 9470.830 9470.853 9470.876 9470.899

Ready

Mame: 4.0 MB COPY_BUFFER_TO_IMAGE
Device: Hawaii

Command Type: CL_COMMAND_COPY_BUFFER_TO_IM
Queued Time: 9470.249 millisecond

Submit Time: 9470.267 millisecond

Start Time: 9470.797 millisecond

End Time: 9470.841 millisecond

Durstion: 42.703 microseconds

clEnqueue AP| Name: clEnqueucCopyBufferTolmage
clEnqueue AP| Start Time: 9470.245 millisecond
clEnqueue AP End Time: 9470.257 millisecond
clEnqueue AP Duration: 12.222 microseconds
clEnqueue Call Index 64120

IAGE

Call Ind Interface Parameters Result | Transfer Rate: 89.382 GB/s "
6.. clReleaseEvent Ox1CBCTESD CL_SUq Transfer Size: 4.000 MB
6.. clEnqueusNDRangeK... Ox0ES82998;0x0F036C38;3;NULL;[64,64,64,[644, 11;1;(0x1 CBCTFSB] [0x.. CL_SUCCESS dissipateTem... 100% 00161 00129
6.. clReleaseEvent Ox1CBCTF98 CL_SUCCESS 0.0020
6.. clEnqueushDRangeK... OxOES82998;0x0F0369F8;3:NULL64,64,641[64,4, 111;[0x1 CBCBAFD][0x.. CL SUCCESS createDensit.. 100% 00240 0.0268
Properties. 8 X 6... Ox1CBCEAFD CL_SUCCESS 0.0010
ol By 6. clReleaseEvent Ox1CBCT338 CL_SUCCESS 00010
== Session 6.. clFlush 0x0E522998 CL_SUCCESS 0.0068
Profile Type Application Tmeline Trace 6.. clEnqueueWriteBuffer 0xDE582618:0x1CE2DED0; CL_FALSE:0;288;(xDEAAGFFE;0:NULL; MULL CL_SUCCESS ~ 288.0Byte W... 00132 0.0034
Session Name Apr-07-2016_13-56-53 6.. clEnqueueNDRangeK... Ox0E582618:0x0F0367B81:NULLI111]NULL:ONULLNULL CLSUCCESS  computelnte... 00161 0.1017
Executable Path: C:\Users\Public\Documents\CodeXL 6. clFlush OxQE582618 CL_SUCCESS 0.0044
\examples\TeapotRelease\AMDTTeaPot exe 6.. clEnqueueAcquireGL.. Ox0E582998;1:[0x1CCOBDSOJ.0:NULL;NULL CL_SUCCESS  ACQUIRE GL. 00161
Working Directory: C: Users/Public/Documents/CodeXL/ 6.. clEnqueueCopyBuffer.. Ox0E 50;0x1CCOBD: 64,64 L GNULLNULL  CL_SUCCESS 4D NIE 00122 0.0437
examples Teapot/Release 6.. clEnqueueReleaseGLO... OxOE582998:1;(0x1CCOBDS0L0NULLNULL CL SUCCESS  RELEASE GL 00225
Profile Scope: Single Application 6. clEnqueueMapBuffer  0x0E582618:0x1CE2D3D0;CL_FALSE:CL_MAP_READ0;31968,GNULLI0.. OxICBF2000  31.2KB MAP.., 00156 0.0020
6.. clFlush 0x0E582998 CL_SUCCESS 0.0049
f. clFlush hIF582H1 €1 SUCCESS 0.0049 hd

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.

Host Thread 7756 Summary

[CL Top10 Kernel Summary

-

Kernel Name Context I Command Queue ID Device Name Duration(ms) Global Work Size Work Group Size Thread ID  Call Index
computeFieldPressurelter | 0 0 Juniper 5.00478 164,64, 641 164,4,13 7756 76
computeFieldPressurelter | 0 0 Juniper 1.51300 {64,64,64] {64,4,1} 7756 294
dissipateTemperature 0 0 Juniper 0.84333 164,64, 641 164,4,13 7756 20715
diszsipateTemperature 0 ] Juniper 0.83733 164,64,64} 164,4,11 7756 23m
dissipateTemperature 0 0 Juniper 0.83311 {64,64,64] {64,4,11 7756 12729
diszsipateTemperature 0 ] Juniper 0.82756 164,64,64} 164,4,11 7756 6261
dissipateTemperature 0 0 Juniper 0.81600 {6464, 641 164,4,1} 7756 19725
computeFieldPressurelter | 0 0 Juniper 0.81333 164,64, 64 164,4,13 7756 6301
dissinataTamnaratira n n lininar n ANRRS Thd A AL R4 AT TTRA 17679

-

m

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.
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Host Thread 7756 Summary

[CL Warning(s)/Error(s) V]
Call Thread =
Index Index D Type Message |_|
0 55 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CB3098]: Object created by clCreateKernel
1 &0 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CB3118]: Object created by clCreateKernel
2 100 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CE3158]: Object created by clCreateKernel
3 95 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CB3218]: Object created by clCreateKernel
4 75 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CB3298]: Object created by clCreateKernel
5 85 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CB33D8]: Object created by clCreateKernel
& 90 7756 ‘Warning Memory leak detected [Ref = 1, Handle = (x06CE3418]: Object created by clCreateKernel
7 80 7756 Warning Memorv leak detected [Ref = 1. Handle = 0x06CB34581: Obiect created by clCreateKernel b
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
Me’;hod ExecutionOrder  ThreadID  Calllndex GlobalWorkSize WorkGroupSize  Time  LocalMemSize VGPRs 5§ *
1 applySources k1 Juniperl 1 8056 269 I 64 64 1} 64 4 1} 0.01500 0O 7 M
2 applyBuoyancy k2 Juniperl 2 8056 270 1 64 o064 o4 { 64 4 1} 017567 0 4 M
3 calculateCurld k3 Juniperl 3 8056 271 1 64 64 64 { 64 4 1} 0.20700 0O 9 M
4 apphyVorticity k4 Juniperl 4 8056 2712 { 64 64 64} {64 4 1} 039611 0 5 M,
5 advectFieldVelocity k5 Juniperl 5 8056 213 { 64 64 64} {64 4 1} 016711 0 14 M,
[ apphVelocityBoundaryCondition k6 Juniperl & 8056 274 I 64 64 64} [ 84 4 1} 0.26656 0 4 M.
7 computeFieldPressurePrep k7 Juniperd 7 8056 275 { 64 64 64 {864 4 1} 016111 0 9 M~
4 I ] +

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 (CPU: Time-based Sampling) - O X
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
WO EE . Pea -l
CodeXL Explorer B X @ Ap-07-2016_13-56-53 (Application Timeline Trace) @ Apr-07-2016_14-13-43 (GPU: Performance Counters) [
@ Performance Counters Code Viewer (computeFieldPressurelter__k8_Hawaiity £J
~ s CodeXL Teapot | Profile Mode (CPU: Time-... =
~ @ Application Timeline Trace L
> |® Apr-07-2016_13-56-53 1 ShaderType = IL_SHADER_COMPUTE ~
> @ Apr-07-2016_14-04-03 2 Targetchip = t
3 - - SC_SRCSHADER DUMp ~--------=-=-==-==
> Apr-10-2016_11-54-57 4 SC_SHADERSTATE: u32NumIntVsConst = 6
~ @/ GPU: Performance Counters 5 SC_SHADERSTATE: u32NumIntPSConst = &
| Apr-07-2016_14-19-49 & SC_SHADERSTATE: u32NumIntGSConst = &
) Apr-07-2016_14-20-10 7 SC_SHADERSTATE: u32NumBoolVsConst = @
) Apr-10-201612-33-11 & SC_SHADERSTATE: u32NumBoolPSConst = @
S SC_SHADERSTATE: u32NumBoolesConst = @
0 SC_SHADERSTATE: u32NumFloatvsConst = @
1 SC_SHADERSTATE: u32NumFloatPSConst = ©
2 SC_SHADERSTATE: u32NumFloatGSConst = ©
3 u325COptions[@] = 6x008G632 SCOption R1GBAR116G VCCZ CLOBBER WORKAROUND BUGA57939
4 u325COptions[1] = @xBBEGEEEC SCOption FLOAT DO_NOT DIST SCOption FLOAT DO_NOT_REASSOC
5 u325COptions[2] = @x@6080868 SCOption R8BE_UAV NONARRAY FIXUP
5 u32SCOptions[3] = 9x@BE02084 SCOption R16@E_BYTE_SHORT WRITE WORKAROUND BUG317611 SCOption R10@@ READLANE SMRD HORKARCUND BUG343<
7 u325COptions[4] = @x0e0e40ee SCOption_R160@_ENABLE CALL_STACK
5 u32scoptions[s] = oxeP@0EERE
ER - Disassembly —----------m-mmmoe
0 shader main
1 asic(cI)
2 type(Cs)
-]
4 s_buffer_load_dwordx# s[16:19], s[4:7], @xg4 // 80000E00000: C2880504
5 s_buffer_load_dwordxs s[4:7], s[4:7], ex1s // 20000E00R004: (2820518
Properties 8x s s_buffer_load_dword se, s[8:11], exeo // 2000REREREES: C2000900
7 s_buffer_load dword s1, s[8:11], oxb4 // BOGBODOOBEDC: C2008904
GPU: Profile Session s_waitent 1gkment(8) // ©BBEBEBOOO1G: BFECBBTE
Profile Type Performance Counters 9 s buffer_load_dword s7, s[8:11], &x28 1/ B0GBEOREROL14: C2038908
R Aor-07-2016, 14-15-48 0 s buffer_load_dword s8, s[8:11], Gxdc 7/ B0GBBEBEBA1S: C2B4BIBC
1 s load_dwordx# s[28:23], s[2:3], exs8 // 800REORBOLC: COBADIGE
E:;::ﬁf:ﬁa&g::;?&‘;gfﬁ:;ﬂi;‘c“dm 2 s_load_dwordx4 s[24:27], s[2:3], exse /] ©e000000R020: C@BCOICO
g 3 s_load_dwordxs s[28:31], s[2:3], ex78 // 20000E00R024: COBEQITE
Warking Directory: C:/Users/Public/Documents[CodeXL/ 4 s_load_dwordxs s[32:35], s[2:3], ex7e // oeoepERERE23: CB98B37O
examples/Teapot/Release 5 s_min_u32 52, 516, Ox@BOOFFFf // 600ABOGERB2C: B382FF10 DOBOFFFF
Prafile Scope: Single Application s s_min_u32 s3, 517, @xeBeefff // B0EBEEOBRE34: B383FF1L GOBOFFFF v
< >
Ready

CodeXL Explorer Tree

The Explorer view lets you switch between profiling sessions. This view lists all
profiling sessions for the current project.
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CodeXL Explorer nl
“ac i

v i CodeXL Teapot | Profile Mode (CPU: Time-...
¥ @ Application Timeline Trace
4D Apr-07-2016_13-56-33
»oum Apr-07-2016_14-04-03
¥ @ Apr-10-2016_11-54-57
do APl Sumrmary
B Context Summary
Bl Kernel Summary
& Top10 Data Transfer Summary
B Top10 Kernel Summary
5 Warning(s)/Error(s)
v m| GPU: Performance Counters
3] Apr-07-2016_14-19-49 |
@ Apr-07-2016_14-20-10
& Apr-10-2016_12-33-1

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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Power Profiling

Power Profiling mode allows monitoring the power consumption of supported
AMD APUs in real-time. Additional attributes can also be monitored: GPU and
CPU frequencies, APU thermal trend and CPU Cores P-State.

For a list of currently supported APUs see the System Requirements section of
the CodeXL Release Notes, available in the CodeXL installation folder and on the
CodeXL web page.

Switching to Power Profiling mode

In the Profile Mode drop-down list, choose Power Profiling.

CodeXl Teapot - CodeXL | Profile Mode (Power
Eile Edit View [Debug Profile Frame Anal
iy B E Pl v [H
Code? Profile Mode - Power Profiling
Al
v

et

CPL: Assess Performance

CPU: Cache Line Utilization

CPU: Custom Profile

CPU: Instruction-based Sampling
CPU: Investigate Branching

CPU: Investigate Data Access

CPU: Investigate Instruction Access
CPL: Investigate L2 Cache Access
CPU: Tirne-based Sampling

GPL: Performance Counters

. Application Timeline Trace

*  Power Profiling
Starting a new Power Profiling session

After switching to Power Profiling mode, double click New Power Session... in
the CodeXL Explorer tree.
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CodeXL Explorer n

“ac e

~ s CodeXl Teapot | Profile Mode (Power Profi...
¥ H: Power Profiling

L) New Power Session..._|

| Mew Power Session..

Please note that if your hardware does not support Power Profiling, you will not
be able to start the session.

After double clicking on New Power Session... in the CodeXL Explorer tree, an
empty Power Profiling session window will be opened.

Projects - CodeXL | Profile Mode (Power Profiling) - o X
File Edit View Debug Profile FrsmeAnalysis Analyze Iools Window Help
BOr @@ Pea - Bl
CodexL Explarer 8 x [H New Power Session (Power) ]
A K B timeine  summary
sl Project5 | Profile Mode (Power Profiling) - | oo o Use Total APU Power for session
~ 2] Power Profiling ; nevgaton.
i ononons - P ange
~ g Apr-11-2016_13-50-54 e
& Timeline ' ovonoso -
@ Summary 4
4 00:00.005 [~
v & New Power Session... i
& Timeline
@ Summary
"
Counter Value [W]
5
5 W Total APU Power
= Qther
5 3 B GFX Power
E M CPU CU1 Power
< W CPU CUO Power
. Double-click to add or remove counters...
Counter Value [W]
—S
£ W BN dGPU Power
B 4 B TN dGPU Power
= Double-click to add or remeve counters...
Properties & x 5
&8 2
Power: Profile Session 3,
Profile Type Power Profiing
0
Session Name Apr-11-2016_13-59-54
.
SR Counter Value [MH:
Profile 5¢ + System-Wid = 5F
rone Seaps: SystemHice ¥ W GFX Core Avg Frequency
T CPU Core3 Avg Frequency
Eor CPU Core? fvg Frequency
3 2f CPU Corel Avg Frequency
g
L CPU Cored fivg Frequency v

Clicking the Start button ® will start the session with the current configuration.
We will now see how to change a Power Profiling session’s configurations.
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Getting Started with CodeXL

To configure the sampling interval (the time period which will pass between
every two consecutive samples of the active counters), click on Profile->Profile
Settings -> Power Profile:

CodeXL Project Settings

General
Debug
4 Profile
> CPU Profile
Application Timeline Trace
GPU Profile: Perf, Counters
Power Profile
4 Analyze
» OpenCL Build Options

Sampling Interval

Counters sampling interval (ms) 100 &

Please note that the current minimum sampling interval is 100 milliseconds.

Click OK to apply

your changes.

Stopping a Power Profiling session

To stop a running Power Profiling session, click on the Stop button H.

Power Profiling Real-Time Values

Throughout the Power Profiling session, the collected data will be streaming in
real-time to the graphs. There are two tabs that present data: Timeline View and

Summary View.

Power Profiling Time

line View

B O Pwea - B

Projects - CodeXL | Profile Mode (Power Profiling)

File Edit View Debug Profile FrameAnalysis Anahze Tools Window Help

~ 2] Power Profiling
v R Apr-11-2016.13-30-54
& Timeline
@ Summary
v i Apr-11-2016_14-00-27
& Timeline
@ Summary
4| New Power Session.

Codex Explorer #x 4 Apr-11-2016_14-00-27 (Power)
A K Timelne  Summary
~ @y Project | Profile Mode (Power Profiling) - .. e

Total APU Powrer

Use Total APU Power for session
navigation.
Click to change

APU Power [W]

K~ W CPU CUT Power 2.13
4 W CPUCUO Power 271
; Double-click to add of remove counters...

T T T [+
Time: 00:37.300
2|
Total APU Power: 17.58

|| | Counter

"
Value [W]

M Total APU Power 17.68

Qther 1208

W GFX Power 076

Profile duration: 42 seconds

/BN dGPU Power; 6060 P Counter Value [W]
z VoAV M BN dGPU Power 60.60
g eof M TN dGPU Power 8077
3 Double-click to add or remeve counters...
Properties g x S Wf
H
Power: Profile Session 2 ol o
Profile Type Power Profiing
0
Session Name Apr-11-2016_14-00-27
3200 | =
Ereciac el . . | GFX Core Avg Frequency: 212 — Counter Value [V
Profile 5 : System-Wid —_ a0 B ANYANY, N ~ o f N 7~ — AT - -
s ¥ = v < " N— <~ g [ W GFX Core Avg Frequency 212
2 o LN AT AT NN €PU Core3 Avg Frequency 957
g B CPU Core? fvg Frequency 2867
g B CPU Corel Aug Frequency 2422 —
g
£ s B CPU Corel Avg Frequency 2308 | ¥

The Power Profiler Timeline View displays the measured values of the activated
counters throughout the session. The horizontal axis of all charts represents the
time that has passed since the beginning of the session. During profiling sessions,
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all of the charts in the Timeline View are being updated in real-time with the
measured values which are streaming in. The uppermost ribbon (titled “Total
APU Power”) displays the overall power consumption of the APU throughout the
session.

The top chart has an adjustable range slider that controls the display of all the
other timeline charts. By performing such actions as dragging the slider
sideways, extending or retracting it, you set the scope of attention and the focus
of the timeline charts. Each of the charts below displays only the data that was
collected in the time range corresponding to the slider’s position and length.
That is, the data in all timeline charts, except for the Total APU Power chart itself,
is dictated by the time range which is selected by the Total APU Power chart’s
range slider.

Below the Total APU Power ribbon, you will find additional ribbons containing
more graphs, according to the set of activated counters: A Power chart which
displays the power consumed by specific APU components (such as CPU cores or
integrated GPU), a Frequency chart which displays the frequency of the selected
components, a Temperature chart which displays the thermal trend of the
selected components, and a CPU State chart which displays the CPU core states.
The APU Power graph is always displayed, since the Total APU Power counter is
activated by default and cannot be deactivated. The other charts (frequency,
temperature and CPU core state) are optional, and will only be displayed if the
relevant counters were activated.

To the right side of each chart you will find a legend that displays the measured
values at a specific point in time. To change the point in time for which the values
are displayed, reposition the mouse cursor horizontally on one of the graphs. The
list of counters in the legends is customizable, and specific counters can be
removed/added between profile sessions.
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Power Profiling Summary View

Projects - CodeXL | Profile Mode (Power Profiling) - m] x
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
WO @ Pl v
CodeXL Explorer x5 Apr-11-2016_14-00-27 (Power) X Apr-11-2016_14-02-08 (Pawer) [1x]
AL B timeine  Summary
~ iy Project5| Profile Mode (Power Profiling) - ... |  session Duration: 00:01:50.000
~ i) Power Profili
==y Power Profiing Total Energy C on of all devices: 19.29 Average Power Consumption of all supported devices: 175.25 [Watts]
~ ! Apr-11-2016_13-59-34
& Timeline 0 160 -
@ Summary e o 1B
v & Apr-11-2016_14-00-27 H %
& Timeline 8 b ER 75.10 2258
@ Summary T ?g 64 -
m &
v il Apr-11-2016_14-02-08 g s §.27 N £ 5l
& Timeline
& s oL_opo 022 025 0.30 u o _opo 197 2.25 2.76
ummary
% New Power Session Other GFX cut cuo BNJGPU TN dGPU Other GFX cut o ENdGPU TN dGPU
CPU Avg Frequency [MHz] GPU Avg Frequency [MHz]
160 Core3 160  GRX Core
= 128 Corz o |
& - corel @
S o S o
H = Core H
g e g e
5 5
& ‘ J & nr
o 033 350538 5592053 0 0- 1 B, k- 0., 7t 3o, R
- o >, 2 15 3 . o,
O g A R v, e ey 0 500 0 O
Properties -3
Power: Profile Session Execution Information
Profile Type Power Profiing Profile Scope: System-Wide
Session Name Apr-11-2015_14-02-08 Profile Session Directory:
Executable Path: Profile Details
Profile Scope: System-Wide Profile Session Type: Power
Profile Start Time: Apr-11-2016_14-02-08
Profile End Time:
Profile duration: 1:50

The Power Profiler Summary View displays an analysis of the values measured
throughout the session. Similarly to the Timeline View, this view is updated in
real-time when power profiling sessions are running.

At the upper-left side of the summary view, you can see the session duration
which is the amount of time that the profiling session was in progress.

The following Power histograms graphs are plotted in the Summary View:

e Total Energy Consumption

This histogram graph displays the cumulative energy consumed by the APU
and discrete GPU components, measured in Joules.
e Average Power Consumption

This graph displays the average power consumption of the APU and the
discrete GPU components, measured in Watts.

If CPU or GPU frequency counters were activated for the session, you will find
additional histogram graphs below the Power graph in the Summary View:

e CPU Frequency Graph

This stacked histograms graph displays for each CPU core how much time it
spent at each frequencies range.

e GPU Frequency Graph
This graph displays how much time the GPU spent at each frequencies range.

Configuring Power Profiler Sessions

For further configuration options of the Power Profiler such as selecting which
counters will be sampled and launching an application when the session begins,
see the CodeXL User Guide by selecting from the menu bar Help -> View Help.
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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.

Project - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze Tools

{3 G) - m @ © |- Build Options:

CodeXL Explorer Analyze Mode:
. w Perform static analysis of kernels and shaders
to estimate and improve performance,

v @ Project1 | Analyze Mode
g¢ Create new program/folder...
v Ej Source Files
qap Create new source file..
7 Add existing source file...

Option 2:

Click Analyze in the main menu.

CodeXl Teapot - CodeXL | Prefile Mode (Power Profiling)

Analyze Tools Window Help

ile  Edit View Debug Profile  Frame Analysis

Wiy m | P ea + [ Switch to Analyze Mode
CodeXL Explorer 8 X Build F7
Q ﬁ B Cancel Build Shift+F7

v i CodeXL Teapot | Profile Mode (Power Profi..
hd ﬂ Power Profiling
|58 Mew Power Session...

Create new source file

Add existing source files to project...

Analyze Settings...
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Once you switch to Analyze mode, you can create a new project, open a

previously saved project or load the Teapot sample.

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

General
General
Debug

CodeXL Project Name: | Froject2

v Profile

CPU Profile
Application Timeline Trace
GPU Profile: Perf. Counters,
Power Profile
Frame Analysis
v Analyze

Target Host: @ Local Host (O Remote Host

Remote Host Address:

Target Application

Application Type: (@ Desktop Application () Windows Store App

Port: |27015 | [Test Connection

Kernel/Shader Build Options Executable Path: ‘

HLSL Build Options Working Directary: [

Command Line Arguments: [

Environment Variables:

Source Files

Source Files Directories:

Source Files Resolution
Root Directory:

Restore Default Settings

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. The Source Files pool: this is a logical container that holds all of the source files that

have been added or created in the project since its creation. Note that source files

cannot be built directly from the pool. In order to build a source file, we first need to

attach it to a suitable Program or a Folder. This can be easily done by dragging the

source file from under the Source Files pool to the relevant program or folder. The

next item in this section discusses the concept of Programs and Folders in more

detail.

© Copyright 2016 (c), Advanced Micro Devices, Inc.



Getting Started with CodeXL

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

lﬁ @ - Hlj @ o - Build Options:
CodeXL Explorer g x
d W [Ea

v @iProjectl | Analyze Mode

s Create new program/folder...
¥ F7) Source Files
& Create new source file...

gz Add existing source file...

2. 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.

a.

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

- 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-
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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
Eile Edit VMiew Debug Profile Frame Analysis Analyze

1$ @ - m @ ¢ - Build Options:

CodeXL Explorer & X
d B &

v @ Projectl | Analyze Mode :
9 Create new program/folder...

v . Source Files
g Create new source file...
gz Add existing source file...

Then, the following dialog would pop-up:

Create a New Program/Folder X

Select Program/Folder type:
Vulkan

(O) Rendering Program

O Compute Program
OpenGL

(@ Rendering Program

O Compute Program
DirectX

() DirectX Folder
OpenCL

(O) OpenCL Folder

Description:

An OpenGL Rendering Program is a graphics pipeline that can have a single glsl
shader attached to each of its stages: Vertex, Tessellation Control, Tessellation
Evaluation, Geometry, Fragment. When built, all of the program's shaders are
being compiled and linked together.

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

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

@ G) hd m @ @ | Build Options:

CodeXL Explorer & X

aw

v @i Projectl | Analyze Mode
% Create new program/folder...

v ﬂ glProgram01

Vert
Tesc

]

Tese

Geom

Frag

v gl Source Files
& Create new source file...
B2 Add existing source file...

Working with Programs

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:

Projectl - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

% @ - m ‘g @ | Build Options:

CodeXL Explorer 8 X

ae

v @) Projectl | Analyze Mode
& Create new program/folder...
b ﬂ glProgram01

[=

= Create new shader
i® Frag

v .EJ Source Files
4 Create new source file...
Bz Add existing source file...

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,
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future or existing, programs as well. There is no limit for the number of
programs that can reference the same shader.

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze Tools Window Help

B O-@E@ = o o
CodeXL Explorer g x SimpleVertexShader.vs
aE B | 1 #version 330 core
. 2
vy Project! | Analyze Mode 3 // Input vertex data, different for all executions of this shader.
% Create new program/folder.. 4 layout(location = @) in vec3 vertexPosition_modelspace;
v jllﬂ glProgram01 5
(=] Vert (SimpleVertexShader.vs) 6 void main()
] Tesc 7 {
= Tese 8
= Geom 9 gl Position.xyz = vertexPosition_modelspace;
i Frag 10 gl Position.w = 8.5;
v g Source Files i;
1#)| SimpleVertexShader.vs 13 ¥
s Create new source file.. 14
£7 Add existing source file...

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:

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze Tools Window

%ﬁ' @ v El Irg 55 | Build Options:

CodeXL Explorer 8 x

a4

~ @ld Project1 | Analyze Mode

s Create new program/folder...
A h-nl Build glProgram01 F7

= Vertexlve
1= Tesc Rename program F2
= Tese Remove glProgram01 from Project  Del
‘= Geometry Export Binaries...
B Frag -]

v

£2/ Output (32-bit)

> jll_}i glProgram02

~ gzl Source Files

ﬁi SimpleVertexShadervs
hﬂ‘ Vertex1.vert

jﬂi Geometryl.geom

& Create new source file..
Bz Add existing source file..

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

© Copyright 2016 (c), Advanced Micro Devices, Inc.



C Getting Started with CodeXL

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

% @ h EE @| == Q‘ Build Options:

Working with Folders

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

Project1 - CodeXL | Analyze Mode
Eile Edit View Debug Profile Frame Analysis Analyze

% @ A E! @‘ o ‘ Build Options: I:

| Codext. Explorer B x

ae &

v @) Projectl | Analyze Mode
& Create new program/folder...
6l "] dxFolder01 |
ap Create new source file...
gz Add existing source file...
hd _a Source Files
ap Create new source file...
g2 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:

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

ﬁ 6 e E! @‘ o ‘ Build Options: I:

| CodeXL Explorer g x |

ac &

v @i Project1 | Analyze Mode
& Create new program/folder...
ol * | dxFoider01 |
q Create new source file...
Bz Add existing source file...
v _a Source Files
9 Create new source file...
Bz Add existing source file...

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:
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‘& Gj v m @ - Build Options:

CodeXL Explorer g X

ac

Getting Started with CodeXL

[

v @) Projectl | Analyze Mode

Ml ] cxFolder01 |

~ g7 Source Files

% Create new program/folder...

& Create new source file...
g2 Add existing source file...

& Create new source file...
g2 Add existing source file...

After adding source files to the Folder, they will be listed both under the active
Folder and under the Source Files pool (for future use):

Project1 - CodeXL | Analyze Mode

File Edit View Debug Profile Frame Analysis Analyze Tools Window Help

B O-@& o oo wudoponss| ]| [s2brGPusuid - DxShaderModel |50 - Type:r |Pxel v Entry point: |PSMan

CodeXL Explorer

a@e

8 x

v Select Devices...

v @l Project] | Analyze Mode
& Create new program/folder.

~ &)l dxFolder01

=

= BasicHLSL11_VS.hisl

% Create new source file..

£ Add existing source file...
~ gl Source Files

i) BasicHLSL11_PS.hisl

[} BasicHLSL11_VS.his|

% Create new source file..

£ Add existing source file...

BasicHLSL11_VS.hisl %] BasicHLSL11_PS.hisl
T

2

3

4 // The vertex shader file for the BasicHLSL11 sample.

5 /7

6 // Copyright (c) Microsoft Corporation. All rights reserved.

2 e e - e —-HVih i,

8

S

10 // Globals

11 /o

12 cbuffer cbPerObject : register( b )

13 {

14 matrix g nWorldViewProjection : packoffset( <@ );

15 matrix g mhiorld - packoffset( c4 );

6 1

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:

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze Tools Window Help

“‘;5 G} v @l @ 55 g | Build Dptlons:|

32-bit GPU Build ~ | DX Shader Model

Select Devices...

— 50
CodeXL Explarer ax [E BasicHLSL11_VS.hisl 41
aE @ o /- BENCHNN B
10 // Globals
v @lp Projectl | Analyze Mode T 2 2
% Create new program/folder... 12 cbuffer cbPerObject : register( b@ )
v i dxFolder01 13 {
iE BasicHLSL11_PS.hisl 14 matrix g_mWorldViewProjection : packoffset( c@ );
= BasicHLSL11_VS.hisl 15 matrix g_mWorld : packoffset( c4 );
4 Create new source file.. 6 };
B2 Add existing source file... 17
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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:

Project1 - CodeXL | Analyze Mode
Eile Edit View Debug Profile Frame Analysis Analyze Tools Window Help
‘23 G) B4 m @ L% @ Build Dptmns:‘ ||E
CodeXL Explorer & x [ BasicHLS:
aE B | 9 /e
18 // Globals
~ @d Project] | Analyze Mode Py
& Create new program/folder... 12 cbuffer cbPerObject :
M cxFolder01 Build diFolderd1 7
= BasicHLSL11_PS.hlsl Vi
E BasicHLSL11_VS.hisl Rename program F2
4 Create new source file| Remove dxFolder01 from Project Del
£2 Add existing source fil Create a new source file
v ) Source Files Add existing source file -~
)| BasicHLSL11_PS.his| YT INpUTT O pueTS Ty
= - 7 20 ffemmmmmm o
BasicHLSL11_VS.his|
i) Basic e s 21 struct VS_TNPUT
& Create new source file... 22 {
Bz Add existing source file... 23 floatd vPosition
24 float3 vNormal
25 float2 vTexcoord
26 };

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,
while holding the Ctrl key. Then, right-click on one of the selected files and select
the build option:

Project1 - CodeXL | Analyze Mode

Eile Edit View Debug Profile Frame Analysis Analyze Tools Window Help

S €~ 0 €] = o Buid Options: ‘E
CodexL Explorer B x
a e =
~ @b Projectl | Analyze Mode

& Create new program/folder..
~ &) dxFolder01

=] BasicHLSL11_PS.hls| Build selected files 7

= BasicHLSL11_VS.hisl Cancel Build Shift+F7
= Remove from dxFolder01 Del

% Create new source file..

Bz Add existing source file...
A ﬂ] Source Files

ﬁ] BasicHLSL11_PS.hisl

(] BasicHLSL11_VS.hisl

@] Vertex1.vs

% Create new source file..

gz Add existing source file...

Adding source files to an existing project

The previous sections described how to add existing source files to specific
Programs or Folders. You can also add existing source files to the Source Files
pool of a project, without attaching the files to any Program or Folder. To do so,

© Copyright 2016 (c), Advanced Micro Devices, Inc.



C Getting Started with CodeXL

double-click on the “Add an existing source file...” node under the Source Files
pool:

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

5O -m @‘ Q‘ Buid Options: ||

| CodexL Explorer 8 x
ar &

~ dip Project1 | Analyze Mode

& Create new program/folder..

v &/| dxFolder01

BasicHLSL11_PS.his|
BasicHLSL11_VS.hisl

= Vertexl.vs

qp Create new source file...

g7 Add existing source file...
v _a Source Files

&_]J BasicHLSL11_PS.his|

&_]J BasicHLSL11_VS.hisl

@ Vertex1.vs

a7 Create new source file...

lis] Add existing source file...

Creating a new source file in an existing project

The previous sections described how to create a new source files and attach it to
a specific Program or Folder. You can also create new source files which will only
be added to the Source Files pool of a project, without attaching the files to any
Program or Folder. To do so, double click on the “Create new source file...” node
under the Source Files pool:

Projectl - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze

‘& G) h m ‘g‘ o ‘ Build Options: I:

| Codext. Explorer 8 x

ac @

v @) Projectl | Analyze Mode
& Create new program/folder...
v i) dxFolder01
BasicHLSL11_PS.hisl
BasicHLSL11_VS.hisl
Vertexl.vs

4 Create new source file...

Bz Add existing source file...
v _a Source Files

&_]J BasicHLSL11_PS.hisl

&_]J BasicHLSL11_VS.hisl

&_]J Vertex1.vs

.-} Create new source file...

Bz Add existing source file...

This will open up the “Create a New Source File” dialog:

First, you need to select the platform of choice, in order to specify the type of
source file that you would like to create.

© Copyright 2016 (c), Advanced Micro Devices, Inc.



C Getting Started with CodeXL

After selecting the platform, you need to select the type of the source file (this
step is relevant to all platforms, except for OpenCL, where there are only .cl files):

Create a Mew Source File x

select the source file's type:

Select Platform: Open(GL ~

OpenGL Shaders
(®) Vertex Shader {*.vert)

() Tessellation Control Shader (*,tesc)
() Tessellation Evaluation Shader (*, tese)
() Geometry Shader {*.geom)

() Fragment Shader (*.frag)

() Compute Shader {*.comp)

(") Generic Shader (*.glsl)

Associate with Program/Folder Create Mew Program,Folder A

Description

A vertex shader processes vertices from the input assembler, performing per-vertex
operations such as transformations, skinning, morphing, and per-vertex lighting.
Vertex shaders always operate on a single input vertex and produce a single output
vertex.

Cancel

As a last step, you need to select what to do with that file using the Associate
with program drop-down list:
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Create a Mew Source File ot

Select the source file's type:
Select Platform: OpenGL W

OpenGL Shaders
{®) Vertex Shader {*.vert)

() Tessellation Contral Shader (*.tesc)
() Tesselation Evaluation Shader [*.teze)
() Geometry Shader {*.geom)

(") Fragment Shader (*.frag)

() Compute Shader {*.comp)

() Generic Shader {*.glsl)

Associate with Program/Folder Create Mew Program,Folder

Description dTeapot

Mone

A vertex shader processes vertices from th

Vertex shaders always operate on a single input vertex and produce a single output
vertex,

Cancel

There are three options:

a. Create a New Program (or: Folder): CodeXL will automatically create a new program
of the relevant type, and attach the source file to that program/folder.

b. <Program/Folder name>: the new file would be attached to the selected
Program/Folder.

c. None: the new file will be listed under the Source Files pool, without being attached
to any Program/Folder.

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:
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Projectl - CodeXL | Analyze Mode
FEile Edit View Debug Profile Frame Analysis Analyze Tools Window Help

INNORd NS o - Build Options: .| [32-bitGPUBuild ~| |Select Devices...

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 X
General GPU Debug CPU Profile Analyze
Select devices to include them as build targets
The displayed devices are devices supported by the installed driver
Devices
[®] Graphics IP v6 (HD7000 / HD800O series)
[m] Graphics IP v7 (HD800O / Rx 200 / 300 series)
v [m] Graphics IP v8 (Rx 200 / 300 / Fury series)
Carrizo
L Fiji
[J Iceland
[] Tonga
Restore Default Settings Cancel

Build Options - defning 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):

Project1 - CodeXL | Analyze Mode
File Edit View Debug Profile Frame Analysis Analyze Tools Window Help

IWEORd O /o OI Build Options: I 32-bit GPU Build | | Select Devices...
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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

~  OQutput
Function Calls History
Debugged Process Events
Call Stack
Locals
Watch
OpenGL State Variables
OpenCL Multi-Watch 1
OpenCL Multi-Watch 2
OpenCL Multi-Watch 3
Breakpoints
Memaory
Statistics

~  Active Mode

" Execution Toolbar
Images and Buffers Toolbar
Debug Views Toolbar
Kernel Work [tems Toclbar

~ 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 I—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.

ode roject Settings
[ CodeXL Project Sett X
General
General
Debug
~ Profile Predefined macros |
CPU Profile Additional include directories ‘ |
Application Timeline Trace OpencL format Defautt -
GPU Profile: Perf. Counters )
N [] pisable all warnings
Power Profile
Frame Analysis [] Treat any warning as an error -Werror
¥ Analyze ‘Optimization
v Kernel/Shader Build Options Optimization level T
—— imization leve efaul =
General & Optimization P
Other [] Treat double float-paint constant as single ane -cl-single-precision-constant
HLSL Build Options [ Flush denormalized floating point numbers as zeros -cl-denorms-are-ze
Compiler assumes the strict aliasing rules ~cl-strict-aliasing
[ h I I + I
Enable MAD -cl-mad-enable
bl mad bl
[ 1gnore the signedness of zero
[] Allow unsafe optimization
[[] Assume no NaN nor infinite
D Do aggressive Math Optimization
orrectly round single-precision FP divide sq e-sq
Correcth d I i FP divid rt rt
OpenCL Build Command Line
Restore Default Setings Concel

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 7%=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 Z=4096 -D
GRID STRIDE SHIFT 7z=12 -I path to example src

On windows, path to example src should be:
C:\Users\Public\Public Documents\CodeXL\Examples\Teapot\res

On Linux, path 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.
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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.

This build option string will also appear in the toolbar’s build options box after
you click the OK button.

Getting Started with CodeXL

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 X
General
General ~
Debug
~ Profile (@ D3D Compiler DLL D3DCompiler_47.dll (bundled with CodeXL) -

CPU Profile
Application Timeline Trace
GPU Profile: Perf. Counters
Power Profile
Frame Analysis
v Analyze
~  Kernel/Shader Build Options

() FXC Tool

Predefined macros
Additional include directories
HLSL Build options

[] Avoid Flow Control

[] pebug

C:\Program Files (x86)\Windows Kits\8.1\bin\x64\fxc.exe

D3D Compiler DLL
D3DCOMPILE_AVOID_FLOW_CONTROL

D3DCOMFILE_DEBUG

General & Optimization
Other

- . [[] Enable strictness
HLSL Build Options

[] Force Pixel Shader Optimization Off

[] Enable Backwards Compatibility D3DCOMPILE_ENABLE_BACKWARDS_COMPATIBILITY /Gec
D3DCOMPILE_EMABLE_STRICTHESS /Ges
D3DCOMFILE_FORCE_PS_SOFTWARE_NO_OPT

[[] Force Vertex Shader Optimizations Off D3DCOMPILE_FORCE_VS_SOFTWARE_NO_OPT

D IEEE Strictness D3DCOMPILE_IEEE_STRICTNESS /Gis

D No Preshader D3DCOMPILE_NO_FRESHADER Op

Optimization Level 1 (Default) -

D Pack Matrix Column Major D3DCOMPILE_PACK_MATRIX_COLUMN_MAJOR Zpc

D Pack Matrix Row Major D3DCOMPILE_PACK_MATRIX_ROW_MAJOR [Zpr

I Gartial Bencicinn NaNFAMEN £ BABTTAI BREFTETAN e

HLSL Build Command Line - 0X0

Restore Default Settings

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.
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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.

output ax
- Build started: Building clFolder02 (DCT Kernels.cl, Bitonicsort Kernels.cl) for 3 devices. memmmmeass
Build started: Building C:\Temp\xB6_64\DCT_Kernels.cl for 3 devices. ==========

d completed for 3 devices: 3 succeeded, @ failed.
d started Bulld)ng C:\Temp\x86_64\BitonicSort K

nels for Bos
Building for Bonaire... succeced.
2> BitonicSort_Kernels for Covever de:
Building for Capeverds eded.
3 Bitonicsort Kernels for Corrizo
Building for Carrizo... succeeded.

= Build completed for 3 devices: 3 succeeded, @ failed. ====s=====

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

Output B x
Frontend phase failed compilation. -
Compiling for WinterPark... ... Failed!

OpenCL Compile Error: clBuildProgram failed (CL_BUILD_PROGRAM FATILURE).
:\Program Files (x86)\AMD\CodeXL\examples\Teapotires\tpApplyVorticity.cl, line 25: error: |
expression must have struct or union type
float3 ccU = curlU[index],x,sz‘.l e
!\

i | m._ | 3
Cutput 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 float4® curlu, // Contains curlU -
19 __constant SmokeSimConstants™® p)

n  {

.l int3 coord = (int3)(get_global_id(®), get_global id(1l), —
22 int index = getIndex(coord); E|
23

24 [/ Read in the vorticity wvector at this location

25|E{> float3 ccl = cur‘lLI[index].x.yz;.I

26 |

27 float3d Neu;

28 float forw; il
_4_| m.| I 3
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Statistics Tab

Getting Started with CodeXL

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:

[
Statistics (£

URNG_Kernels.d - Kernel - noise_uniform

o |

Statistics generated during OpenCL build for |Graphics IP v7: Bonaire i

Local Workgroup: X: 4 i 4 4 Dynamic LDS Usage: 0 bytes

Resource

SGPRs (0-102)

WGPRs (0-256)

LDS size (0-32,768)
Amount of LDS available without re

Usage
24 Registers
11 Registers
2,048 bytes (Static: 2,048 bytes, Dynamic: 0 bytes)

Constraint on Max Waves per SIMD (1-10)
10
10

ducing concurrency: 0 bytes

Effective concurrency constraint (Max waves per SIMD):

Resource Recommended Usage Usage Performance Impact
ISA Size <=32KB 608 bytes Meets recommended usage
Scratch Registers 0 0 J 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
Num of SGPRs used: <=48 42-56 57-64 £5-72 73-80 21-36 96<
Max waves/SIMD: 10 C 8 7 6 5 4 3 2 1
Num of VGPRs used: <=M 1528 2332 33-36 37-40 41-48 43-64 65-84 B5-128 128«
Max waves/SIMD: 10 9 8 7 6 5 4 3 2 1
Amount of LDS used (bytes): <=1638 1639-1820 | 1821-2048  2049-2390 23412730  2731-3276  3277-4050  4057-5461 | 54628192 B152<

Applies to local workgroup dimensions of {4,4,4) and Dynamic LDS Usage (0 bytes) as set above
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
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 utiization by the compiler Jess memory trashing).

[

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):
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Project3 - CodeXL | Analyze Mode

File Edit View Debug Profile Frame Analysis Analyze
% 6 e % g  Build Options:
CodexL Explorar ax [
e s Statistics [
~ @i Project3 | Analyze Mode Vertex sh
&k Create new program/folder..
~ k| vkProgram01 Local Wy
= Vert (Vertex1.vert) [Resoure
B Tesc SGPRs (
Tese VGPRs {
Geom
= =
~ gzl Output (32-bit)
v = vert (Vertex1.vert) m
Ll: Statistics ISA Size
s Graphics IP v8: Carrizo Scratch
s Graphics IP v7: Bonaire
= Graphics IP v6: Capeverde Perfort
M |
lall) Vertex1.vert The ef
& Create new source file.. Max v
B2 Add existing source file... MNum
LY. EXVEY

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.

MonteCarloAsianDP - CodeXL | Analyze Mode - m] x
File Edit View Debug Profile FrameAnalysis Analyze Tools Window Help
B¢ m|e o |- Build Options: | [[] [32biteruBuld v| |selectDevices
CodeXL Explorer ex [H calPriceVega (MonteCarloAsianDP_Kernels. ) - 32-hit [x]
@c Code @
~ gilp MonteCarloAsianDP | Analyze Mode OpenCL Source Code IL Code - calPriceVega 15A Code - calPriceVega
| Create new program/folder.. 1 ~ 1 mdef(16383)_out(1)_in(2) ~
v d] dFolderdt 2 Copyright ©2015 Advanced Micro I 2 mov r@, ind Address  Opcode operand: "
= MonteCarlohsianDP Kermels.c| ; Redistributi d i : ';w o £ oxBBOBBO 5 _BUFFER_LOAD_DwoRDX2 S[971] ¢
edistribution and use in source i infini
MenteCarloAsianMultiGPU_Kemel... | | & div_zeroop(infinity) ré.x__, ro-x, ¢ - - ex10
= 5 mov outd, ré .
i MonteCarloAsian_Kernels.cl 6 @ Redistributions of source col 6  mend @x800088  S_BUFFER_LOAD_DWORDX2 ;[23 =
| Create new source file.. 7 @ Redistributions in binary fo 7 ilcs2e *
B3 Add existing source file. 8 other materials provided with tl & dcl_cb cbe[15] ; Constant buffer that @x0Be018  S_BUFFER_LOAD DWORD Sli s[8
v @ Output (32-bit) 9 9 dcl_literal lo, oxoeoeeoe4, oxo ¢ oxte
10 THIS SOFTWARE IS PROVIDED BY THE 16 del_literal 11, @x0e0 e 4 BxBBABLE S WATTCNT 1gkment)
~ =] MonteCarloAsianDP_Kemels.cl oty ; rrn N = g
" 11 WARRANTIES OF MERCHANTABILITY Al 11 call 102433 ° 1C s I usz s1s1
~ (& calPriceVega 12 DIRECT, INDIRECT, INCIDENTAL, Si 12 endmain e oxooeaf
Ll Statistics 13 OF USE, DATA, OR PROFITS; OR BU! 13 func 1824 ; _ OpenCL_calPriceVega ker 0 s
i " . — - - %600624 S _MIN_U32
(4 Graphics IP v: 0 4 NEGLTGENCE OR OTHERWISE) ARISIN 14 dcl_max_thread_per_group 256 - = BxBaBaTi
s Graphics IP v7: Bonaire & 15 del wavesize 64 BxBBAB2C S _MUL_T32 s1 513 ¢
& Graphics IP v6: Capever.. i“, I 15 dd—i;‘g:’]‘“—;:’{‘:f"ay xe[10] oxBBOR3E S _MUL 32 S8 s12 ¢
7 mov. , x - = ]
=] MonteCarloAsianMultiGPU_Ke 18 * For a description of the algol 15 mov x[0], 10.6600 ax@00634 S _ADD_U32 s1 sl st
MonteCarloAsian_Kernels.cl 19 * documentation for this sample 19 mov x@[3], 18.a000 @xBAAB38  S_ADD_U32 58 S8 si
~ 2l Source Files o = 26 mov r@._z_, vThreadGrpIdFlate.x ax@063C  \_ADD_U32 vl vee
at| MonteCarloAsianDP_Kernels.cl 21 = One invocation of calPriceVeg 21 mov rl822.xyz8, vIidInGrp@.xyz BxBOOB4B  \V ADD U32 ve vee
2 * price value and path derivati 22 mov rl@23.xyz@, vThreadGrpId@.xyz o
<) MonteCarloAsianMultiGPU_Kernel... - Xyz8, P 3
.J MonteCarlofsian Kemels.l 23 * interest rate and maturity 25 del_literal 19, 256, 1, 1, @x 9%000044 0_u32 V1Vl s
<l MenteCarloAsian_Kemels.c| 22 24 umin r1@23.xyze, ri1@23.xyzz, 19.w
& Create new source file.. 25 25 umin r1e21.xyze, cbe[1].xyzz, ll.x @x@0084C S BUFFER_LOAD DWORD s s[4:
& Add existing source file.. 2 #ifdef KHR_DP_EXTENSION 26 imad r1021.xyz0, r1823.xyzz, r12l.x
2 27 umin r1@24.xyz@, cbB[].xyzz, 19.w exepoess  5_BUFFER_LOAD_DwoRDXa SL4:71 *
28 #else 28 iadd r1@2l.xyz@, rl@2l.xyze, rle2d.x xee ]
25 #pragma OPENCL EXTENSION cl_amd_ 29 umin r1@24.xyz@, cbB[7].xyzz, 19.w @x@B065C  5_BUFFER_LOAD_DWORDX4 Z[2%23]
30 #endif 30 iadd r1023.xyz@, rl@23.xyz@, rle24.x - - s[8:11]
3
&1l Aoy rl1623._ w, ro.z @x000064  5_BUFFER_LOAD_DORDX4 512427
32 typedef struct MonteCalroAttril 32 ishl r1e23.__w, rlez3.w, le.z s[8:11]
33 33 mov rl.x__, 10.0008 s[28:31;
3 doubles strikePrice; 34 mov x8[7], rl 9 6C S_BUFFER_LOAD_DWORDXA _f5:11)
35 doubles c1; i . . .
= 35 udiv rl024agz, rlezl.yzz, cbo[le]. N e < mieen 1oan munana SI32i357V
36 doubled c2; 36 imad r1025.xvz@. r1@23.xvzz. cb8l181. < >
37 doubled €3; < >
2 Anbh 1A fniERaioa. v
< > Carrizo_calPricevega_MenteCarloAsianoP_Kemels [

The context menu

code/IL/ISA tab.

enables to display/hide line numbers for each source
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v Show OpenCl Source Code

v ShowIL Code

v | Show ISA Code
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Select All Ctrl+A

v | Show Line Numbers

Navigating through ISA code with the Enhanced ISA View

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.

2. Note that this view is only available for GCN devices. For pre-GCN devices, the
plain textual ISA view will be displayed.
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I5A Code - calPriceVega

Bxe@1C28 VT Fed U32 v[72:73] vi2e EE vector Arithmetics  7E982078
8x801C2C  V_MOV_B32 V74 @ 4 Vector Arithmetics 7E946288
Bx@01C38  V_MOV_B32 V76 @ a Vector Arithmetics 7E98628@
BxB01C54 V_RCP_F64 v[B@:81] v[74:75] 16 | Vector Arithmetics 7EAG4B4A
@x@e1CBO V CVT Fed U32 w[78:79] vi2l PS8 vector Arithmetics  7E9C2D73
BxBO1CCA  V_RCP_F64 v[84:85] v[80:81] 16 | Vector Arithmetics 7EAS4B5@
@x8@1Dla  \V CVT Fad U32 v[B8@:81] vi22 PSZN vector Arithmetics  7EAB2DTA
8x@01D24  V_RCP_F64 v[B6:87] v[82:83] 16 | Vector Arithmetics 7EAC4BS52
Bxe@lD7A VT Fad U32 v[B2:83] v123 PRS2 vector Arithmetics  7EA42D78
9x@91DE4  \_RCP_FG64 v[88:89] v[84:85] 16 | Vector Arithmetics 7EB@4B54
8x801DDB  V_MOV_B32 V76 8 4 Vector Arithmetics 7E986288
8x@01DE4  S_AND SAVEEXEC BG4 s[16:17] s[16:17] 4 Scalar Arithmetics BES@2818
Bx@OIDFE  S_CBRANCH_EXECZ label_a7BA 4/16  Branch BF880@38
Bx@@1DFC 5 NOP BrBBa8 I riov Control BF3BEEAE
Bx@O1EGE  V_MOV_B32 vE2 @ 4 Vector Arithmetics 7EA4@28@
BxBO1E14  V_MOV_B32 v82 @ 4 Vector Arithmetics 7EA4@288
BxB@1EE@ V CVT T32 F6d V76 v[76:77] PSEN vector Arithmetics  7E98874C
Bx@@1EE4  V_AND_B32 va9 3 w76 a Vector Arithmetics 26C69883
label B7BA:

BxP@LEEE S5 ANDN2_B&4 exec s[16:17] exec 4 Scalar Arithmetics 89FEVEL@
BxBO1EF4  S_CBRANCH_EXECZ label @857 4/16  Branch BF888@99
BxealEFS V_MOV_B32 vaz2 @ Branch-not-taken takes 4 etics FEALB23B
exealrl4  V_CNDMASK_B32 v82 B w82 vecc clock cycles, Branch-taken petics 08A4A480
@xB@1F50 V FRACT F&d v[84:85] v[84:85] takes 16 clock cycles etics  JEAB6554
Bx@O1FE4  V_CMP_GT_F&4 vee @ vw[92:93] (assuming that the branch fo+5.c  7ccsmase
@xBa1F7e  V_CNDMASK B32 v93 B v92 vcc address isfound inthe ... . gapapsse
Ox@B1F74 VMOV B3 Vo2 @ instruction cache) fetics 7EB3@230
Bx@01F88  V_CVT_I32_F&4 v92 v[92:93] Vector Arithmetics 7EB8@75C
Bx@OIFEC  V_CVT_F64_T32 v[93:94] va2 Vector Arithmetics 7EBA@9SC
9x002080 V_CVT_F64_I32 v[11@:111] wo9 Vector Arithmetics 7EDC@®963
8x802884  S_NOP axe888 Flow Control BFS880808
9x@02150  V_AND_B32 vE4 3 vB4 4 Vector Arithmetics 26ABABE3
label @857:

@x08215C 5 _MOV_BR4 exec s[16:17] 4 Scalar Arithmetics BEFE@11@
9x@02160 V_AND_E32 v85 1 w99 4 Vector Arithmetics 26AACESL
Bx8a2194 S NOP BrBBa8 I rlov control BF3BEA8
9x@022F@ V_CMP_NE_I32 vee @ vB6 4 Vector Arithmetics 7DBAACE@
AxARI2F4 V CNMMASK R32 w77 wR2? wRG wer 4 Vertor Arithmetics RAGAR3G?

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/
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C Getting Started with CodeXL

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. Windows
and DirectX are registered trademarks of Microsoft Corporation. PCle and PCI
Express are registered trademarks of PCI-SIG Corporation. OpenCL is a
trademark of Apple Inc. Linux is a registered trademark of Linus Torvalds. Other
product names used in this publication are for identification purposes only and
may be trademarks of their respective companies.
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