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■ Zweite Ebene 

□ Dritte Ebene 

◊ Vierte Ebene 

● Fünfte Ebene 
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Vertex Displacement Kernel 

Finite Difference Scheme Kernel 

Disturb Grid Kernel 

Initialize GL-Buffer Kernel 
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https://code.google.com/p/opencl-wave-simulation


2. GPU RECAP 
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http://www.amd.com/la/Documents/GCN_Architecture_whitepaper.pdf 
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■ Compute Unit: 

http://www.amd.com/la/Documents/GCN_Architecture_whitepaper.pdf 
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■ Platform Model: 

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

 

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

OpenCL Programming Guide (Addison-Wesley) 
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■ AMDs unified tool suite for profiling and debugging AMD CPUs, 

GPUs and APUs 

■ Former programs were: 

□ gDebugger 

□ APP Profiler 

□ APP Kernel Analyzer 

■ Supported platforms: 

□ Windows 7/8 (32-64Bit) 

□ Red Hat Enterprise Linux 64Bit 

□ Ubuntu 64Bit 12.04 or later 

■ Standalone application or Visual Studio 2010/2012 plugin 
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■ CPU Profiler 

□ CPU Sampling 

□ Call-Graph Profiling Features 

■ GPU Profiling 

□ Application Trace 

□ Hardware Performance Counters 

□ Kernel Occupancy 

□ Hotspots Analysis 

■ GPU Debugging 

□ OpenGL & OpenCL API calls 

□ OpenCL Kernel Debugging 

□ DirectCompute Debugging 

■ Static Kernel Analysis 

□ Hardware Disassembly Kernel Code 

 



4. CODEXL OVERVIEW 

Software Profiling | AMD CodeXL | Hannes Würfel | 6/10/2013 13 



5. CODEXL INTERNALS 
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How does CodeXL Profiling 

works under the hood? 
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■ Developers can instrument their source code by using the 

CLPerfMarkerAMD Library 

□ clBeginPerfMarkerAMD(), clEndPerfMarkerAMD() 

CodeXLHelp.chm 
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■ Little information available 

 

■ Gathers data from OpenCL API run-time 

■ Uses GPU Perf API (AMD) 

□ Provides derived counters based on raw Hardware 

performance counters 

◊ Wavefronts, ALUStalledByLDS, ALUUtilization, … 

□ API uses a Sampling approach 

◊ . 

 

□ Needs Handle to current graphic context (OpenGL 

context/DirectX context) or Handle to an OpenCL command 

queue 
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■ Static/Dynamic binary instrumentation for HW performance 

counters and OpenCL API run-time? 

 

■ Educated guess: Not at the application level, but … 

□ Instrumentation at the GPU driver library level 

□ Drivers provide callbacks for routines and capture 

measurements 

□ Possible Methods: 

◊ Synchronous method 

◊ Event queue method 

◊ Callback method 
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■ Synchronous Method: 

 

 

 

 

 

 

 

 

■ Instrumentation around GPU API calls 

■ Implementation: wrap (synchronous) library with performance 

tool 
Modified slides from TAU GPU Performance Measurement Tutorial 
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■ Event queue method: 

 

 

 

 

 

 

 

■ Utilize OpenCL event support clGetEventProfilingInfo 

■ Instrumentation to create and insert events 

■ Implementation: driver library wrapping 

Modified slides from TAU GPU Performance Measurement Tutorial 



■ Callback method: 

 

 

 

 

 

 

 

 

■ Utilize language-level callback support clSetEventCallback 

■ Implementation: Instrumentation to register callbacks 

5. CODEXL INTERNALS 
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Modified slides from TAU GPU Performance Measurement Tutorial 
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Application Trace 

OpenCL API 
Calls 
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■ Summary Pages: 
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■ Summary Pages: 

□ Context Summary Page 

□ Top 10 Data Transfer Summary Page 

□ Top 10 Kernel Summary Page 
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■ Shows utilization of a 

Compute Unit 

■ Measured by number 

of in-flight wavefronts 

for a given Kernel, 

relative to the maximum 

number of wavefronts 

given an ideal Kernel 

dispatch configuration 
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■ HW Performance Counters: 



7. CODEXL DEBUGGING 
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■ OpenCL and OpenGL objects 

■ Shared contexts 

■ Shader and Kernel resources 

■ Ability to show buffer 

contents 
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■ Kernel code breakpoints 

■ Stepping through one Kernel instance 

■ Switching between Kernel instances 
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■ Multi-Watch View 

■ Choose variable 

to inspect 

■ Variable across 

all work items 

■ Visualization of the 

buffer 

 

CodeXLHelp.chm 
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■ Static Kernel analyzer 

■ Allows to compile, to analyze 

and to disassemble OpenCL 

Kernel code for multiple 

device versions 

■ (also DirectCompute Kernels) 

 



SUBJECTIVE EVALUATION 
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Application trace provides useful information about concurrent 

activities in the program 

Best Practices as unnecessary API calls, … 

Kernel debugging 

Multi-View to detect errors in bound checks, … 

 

Stepping through a Kernel took too long on my test system 

Lack of insights in documentation 
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■ OpenCL Programming Guide (Addison Wesley 2012) 

■ CodeXL User Guide 

■ Mathematics for 3D Game Programming and Computer Graphics (Course 

Technology PTR 3rd Edition 2012) 

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

computing/codexl/ 

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

development/gpuperfapi/ 

■ http://www.amd.com/la/Documents/GCN_Architecture_whitepaper.pdf 

■ http://www.cc.gatech.edu/~vetter/keeneland/tutorial-2011-04-14/10-tau-

gpu-tutorial-part1.pdf 

■ http://www.nvidia.com/content/nvision2008/tech_presentations/Professio

nal_Visualization/NVISION08-Advanced_OpenGL_Debugger.pdf 
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