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AGENDA 

Å Overview of CodeAnalyst heterogeneous compute profile features 

 

Å Various types of analysis 

Å Timeline Analysis 

Å Kernel Execution Analysis 

Å Data Transfer Analysis 

 

Å Examples 
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HETEROGENEOUS COMPUTE PROFILE 

ÅPerformance Aspects of OpenCLÊ Programming: 

ïKernel Executions 

ÁHow much time is spent in kernel(s) executions? 

ÁWhich kernels are hot? 

Á Where are the hotspots in the kernel, and why? 

ÁCPU vs. GPU kernel? 

ïData Transfer 

ÁHow much data is transferred? 

ÁHow long does it take to move data? 

ÁHow often should we move data? 

ïHow can we better synchronize / parallelize the work? 

ïHow much time is spent in setup / initialization? 

ïHow much time is spent during OpenCLÊ API calls? 

ïEtcé 
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CODEANALYST HETEROGENEOUS COMPUTE PROFILE 

ÅTrace OpenCLÊ API function calls, CPU and memory utilization 

ÅDisplay a timeline chart to visualize 

ïOpenCLÊ API usage 

ïGPU/CPU/Memory utilization 

ïKernel execution status: work size, time, event 

ïData transfer status: data size, time, event 

ïEvent synchronization 

ÅStatistical summaries for API usage, kernel execution and data 

transfer, contexts, kernels, and command queues. 

ÅHotspot analysis for OpenCLÊ kernel running on CPU 
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F E A T U R E S 
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OPENCLÊ PROFILE ANALYSIS FLOW 



7 | CodeAnalyst: Heterogeneous Compute Profile | July 11th, 2011 

OVERVIEW SUMMARY 

ÅProvide information about the 

target application 

ÅProvide overall profile 

summary 

Á System-wide profile summary 

Á Average system CPU/memory 

utilization 

Á Average target process 

CPU/memory utilization 

Á OpenCLÊ profile summary 

ÅGateway to more detail 

analysis 

Á Easier navigation into 

different types of analysis 
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CPU Utilization 

Memory Utilization 

GPU Utilization 

Per-thread OpenCLÊ API Calls 

Per-Context KX/DX Events 

Zoom / Navigation Pane 



9 | CodeAnalyst: Heterogeneous Compute Profile | July 11th, 2011 

TIMELINE VIEW FEATURES 

ÅTimeline Navigation 

ï Scalability for large data in long profile duration 

ï Horizontal slider to locate 

ï Vertical slide to zoom 

ï Drag the vertical yellow line to fine tune zoom 

ï Integrate CPU (green) and Memory (blue) utilization overview 
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TIMELINE VIEW FEATURES (CONTôD) 

ÅThreads, API calls, and Events 

Synchronization 

Å Per-thread API calls 

Å Track and show events status changes (queued, submit, 

running, complete) 

Å Per-context/cmd-Q events separated by types (kernel 

executions or data transfers) 

Å View up-to 10 concurrent events in single cmd-Q. 

Å Show GPU utilization for when a command is running on 

GPU 
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API TRACE VIEW 

ÅPer-thread API trace 

ÅSelecting a trace to navigate to each API instance in timeline 

ÅTrack API parameters and return values 
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OPENCLÊ API SUMMARY 

ÅPer-thread API timing statistics 

ÅTop 10 instances of each API 

ÅVarious types of aggregation (grouping by API, TID, Context, none) 

ÅNavigation from instance to API Trace / Timeline View 
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OPENCLÊ KERNEL EXECUTION ANALYSIS 

ÅPer-thread Kernel execution instances and event status information 

ÅNavigation from instance to API Trace / Timeline View 

ÅFlat vs. Hierarchy view 

ÅAverage vs. Total time 

 

ÅVarious Filters (Device, Cmd-Q) 

ÅPer-Kernel Statistics 
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OPENCLÊ DATA TRANSFER ANALYSIS 

ÅSame layout as in Kernel Execution Analysis (select DX API types) 

ÅData size, Bandwidth 
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MISCELLANEOUS INFO 

Å Detailed OpenCLÊ devices 

information 

Å Command queue usage statistics 

Å OpenCLÊ kernel source view 
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CPU-SIDED PROFILES 

ÅAllows traditional system-wide profiling (Non-

OpenCLÊ code) on CPU 

ÅProfile OpenCLÊ runtime 

ÅProfile OpenCLÊ CPU-kernel 

ÅTime-based, Event-based, Instruction-based 

profiling 
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E X A M P L E S 
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NBODY MICRO BENCHMARK 

ïSetup OpenCLÊ device, context, command queue 

ïSetup OpenCLÊ program, kernel, buffer 

ïInitialize position and velocity vector and transfer data to the device 

ïSetup kernelôs arguments 

ïMain loop 

ÁCompute Nbody Kernel 

ÁUpdate current position buffer (copy) 

ÁUpdate current velocity buffer (copy) 

ÁRead position buffer 

ïOpenGL rendering 
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- These gaps indicate that the device is not 

scheduled works 

- How do we improve this? 
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NBODY MICRO BENCHMARK (CONTôD) 

ÁThe modified-main loop 

 

ÁclEnqueueNDRangeKernel(ev [0]) 

ÁclEnqueueCopyBuffer(é, 1, ev[0], ev[1]) 

ÁclEnqueueCopyBuffer(é, 1, ev[0], ev[2]) 

ÁclEnqueueReadBuffer(blocked, 2, ev[1]) 

ÁclReleaseEvent(ev[0]) 

ÁclReleaseEvent(ev[1]) 

ÁclReleaseEvent(ev[2]) 

 

 

The main loop 

 

clEnqueueNDRangeKernel() 

clFinish() 

clEnqueueCopyBuffer() 

clEnqueueCopyBuffer() 

clFinish() 

clEnqueueReadBuffer(blocked) 

clWaitForEvents 

clReleaseEvent() 
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Å 19.0397 Ą 15.0194 sec 

Å 1 msec faster b/w kernel executions  


