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Pervasive GPU Computing

ÅHardware: 
ïNVIDIA Tesla
ïAMD FireStream
ïIntel Larabee

ÅSoftware
ïCUDA
ïStream SDK
ïDirectX Compute
ïOpenCL

ÅApplications
ïCUDA zone (~400apps)
ïFolding@Home
ÅTop 2 architectures: NVIDIA GPU 1959 TFlopsand ATI GPU930 TFlops
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Partitioned Global Address Space
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GPU and PGAS

ÅGPU programming
ïSmall device memory, large host memory
ïHost to GPU communication explicitly programmed (aka DMA)
ïNo GPU to GPU communication 

ÅPGAS programming
ïProgramming language support for data decomposition
ïUnified framework for data communication

ÅAdvantages of using PGAS for GPU programming
ïAsynchronous parallel execution of CPU and GPU (see Cell work)
ïAutomatic Host-to-GPU code generation 
ïUsing all the host memory  for data intensive applications
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Fast Fourier Transform
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GPU I

Global Matrix View Distributed Matrix Storage

Shared [4] A[4][4];

1D_FFT(A); // row fft

Aô=AT;  

1D_FFT(Aô); // col fft

A= AôT
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Execution Models

ÅSynchronous model

ÅVirtual GPU model

ÅHybrid model 
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Parallel Matrix Multiplication
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