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OverviewOverview
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Computation StrategyComputation Strategy
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Additional Performance ConsiderationsAdditional Performance Considerations
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Speedup of GPUSpeedup of GPU--Accelerated FunctionsAccelerated Functions
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Magnetic Resonance ImagingMagnetic Resonance Imaging
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Computing Q: PerformanceComputing Q: Performance
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LBM Fluid Simulation (from SPEC)LBM Fluid Simulation (from SPEC)
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H.264 Video Encoding (from SPEC)H.264 Video Encoding (from SPEC)
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Prevalent Performance LimitsPrevalent Performance Limits
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Lessons LearnedLessons Learned
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Stylized C/C++ 
or DSL w/ 
assertions

Concurrency 
discovery

Visualizable
concurrent form

Human

Code-gen
space 

exploration

Visualizable sequential 
assembly code with 
parallel annotations

Parallel HW 
w/sequential 

state gen

Deep analysis 
w/ feedback 
assistance

Systematic search 
for best/correct  

code gen

Debugger

parallel execution w/ 
sequential semantics 

Implicitly Parallel Implicitly Parallel 
Programming FlowProgramming Flow

For increased
composability

For increased
scalability

For increased
supportability
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To Learn MoreTo Learn More
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Thank you! Any Questions?
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Some HandSome Hand--coded Resultscoded Results
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Magnetic Resonance ImagingMagnetic Resonance Imaging
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The Compiler/Tools ChallengeThe Compiler/Tools Challenge
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“Compilers and tools must extend the human’s ability 
to manage parallelism by doing the heavy lifting.”
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Brief Overview of Architectural FeaturesBrief Overview of Architectural Features
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Key Performance ConsiderationsKey Performance Considerations
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Machine Utilization Rules of ThumbMachine Utilization Rules of Thumb
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