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Proposal and Evaluation of a FFT Library That Uses CPU and GPU Together

YASUHIKO OGATA ,# TOSHIO ENDO * and SATOSHI MATSUOKA®:tt

General purpose computation on graphics processing units (GPGPU) is becoming popular
in HPC field, in expectation of excellent peak performance of GPUs. Their effective perfor-
mance is, however, not so far from that of recent multi-core CPUs. Therefore we can expect
to improve performance by using GPUs and CPUs cooperatively. One of the key challenges
in such heterogeneous environments is to determine optimal load balancing ratio among pro-
cessors. It depends not only on characteristics of target computation and processors, but also
on problem sizes. Our approach is to construct a performance prediction model that covers
computational cost and data transfer cost of target computation. We train the model with a
small number of test runs to determine model parameters. Then we use the model to obtain
optimal load balancing ratio for arbitrary problem sizes. According to this approach, we have
implemented a two-dimensional FFT library for heterogeneous environments and constructed
its performance model. We have evaluated accuracy of our model by comparing prediction and
real performance on a heterogeneous system with a GeForce8800GTX GPU and a Core2Duo
CPU. After training the model with test runs of 5122 FFT, we have evaluated larger (up to
81922) problem sizes. The results show that our model succeeds to predict the optimal load
balancing ratio within 5% accuracy, while prediction errors in execution time are 15% or less.
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