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FFT allows O(N log N) electrostaticsFFT allows O(N log N) electrostatics
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Implementation

Loop reorderedLoop reordered

FFTW measureFFTW measure

Local without MPILocal without MPI



FFT Benchmark
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FFT Strong Scaling
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Jaguar, MPICH, AllToAll/AllToAllV
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With Sadaf Alam With Sadaf Alam 
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Transpose optimization

Usage of FFTW transposeUsage of FFTW transpose

Rectangular CPU gridRectangular CPU grid



FFT Comparison
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Future

FFTW transpose enables FFTW transpose enables 
Unevenly dividable data size Unevenly dividable data size 

Real dataReal data

LinearLinear
scalingscaling
withwith
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Summary

1d decomposition: algorithm limited1d decomposition: algorithm limited

2d decomposition: network limited2d decomposition: network limited

amount of data crucialamount of data crucial

MPI transpose not highly optimizedMPI transpose not highly optimized
AllToAllV >3x slowerAllToAllV >3x slower

FFTW (auto-tuning)  fasterFFTW (auto-tuning)  faster
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Matteo Frigo and Steven Johnson; MITMatteo Frigo and Steven Johnson; MIT

You all for listeningYou all for listening
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