OooooobobocpPUOO GPUODOOOOOOUOO FFTODODDOO

O o o ogbttog o o obff
O 0O 0o obto o 0 it

General-purpose GPU (GPGPU) 0 HPCUOOOOOOOOODODOOOOODOODOOODO
00o0o0oo0o0o0ooooooo0oooooooOoo I/o0000ooUoU0ooUOooUoooDOooo
ooo0o0oooooooooooooooooocCcpUOOOOOOOOOOOOOOOOOOOO
OoGPUDO CPUDODOOOOODOOOOODOOOOODOOOOOOOOOOODOOOODOOO
ooo000 2b-FFTOO0O000O0C0COOO0O0O0O0COOOOO0COCOOOOO0O0COOOO0O000O0
goooooooooooooooooooOoOOOObOOO0O0O0OObOOooboooooooooo
goooooOoO0oO0oOoO0oO0OO0O0OO0OOOoOOO0000O000O0O0C0O002D-FFTOOOO0O0O0O0
gobooooobooooooooboooooooooboboOoOoooooOobooOoooooDooOoboOoOooooon
gooooooooooooooboo0ooooooOobOboOoOooooOobooOooOoooOOOoOoOooooon
00000000000 16000000000000000000 15% 000000000000
0000000000000 5%00000000000000000000000 1%00000
gooooooo0ooooOoooooooooocpPUl0O0OO0 GPUODOOOOOODOOO 1190
0155000000000000

An Efficient, Model-Based CPU-GPU Heterogeneous FFT Library

YASUHIKO OGATA ,#tt TOSHIO ENDO 1t NAOYA MARUYAMA tft
and SATOSHI MATSUOKA®tt.ttt

General Purpose computing on Graphics Processing Units (GPGPU) is becoming popular in
HPC because of the high peak performance. However, in spite of the potential performance im-
provements, it does not necessarily perform better than the current high-performance CPUs,
especially with recent trends for increases in their number of cores on a single die. This is
because the GPU performance can be severely limited by such restrictions as memory size
and I/O bandwidth. To overcome this problem, we propose a model-based, adaptive library
for 2D-FFT that uses available heterogeneous CPU-GPU computing resources to achieve op-
timal performance automatically. To find optimal load distribution ratios, we construct a
performance model that predicts execution time of 2D-FFT that captures the respective con-
tributions of CPU vs. GPU. The model parameters are determined by pre-stage performance
profiling; based on then, we predict the overall execution time of 2D-FFT for arbitrary prob-
lem sizes and load distribution. Preliminary evaluation shows that the performance model
can predict the execution time of problem sizes that are 16 times as large as the profile runs
with less than 15% error, and that the predicted optimal load distribution ratios have less
than 5% error; performance overhead caused by this error is less than 1%. We show that the
resulting performance improvement by parallelization can be 1.19 to 1.55 times compared to
using only a CPU core or a GPU.
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