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Blocking Algorithm for Parallel 1-D FFT on Clusters of PCs

DAISUKE TAKAHASHI, TAISUKE BOKUT and MITSUHISA SATOf

In this paper, we propose a blocking algorithm for a parallel one-dimensional fast Fourier
transform (FFT) on clusters of PCs. Our proposed parallel FFT algorithm is based on the
six-step FFT algorithm. The six-step FFT algorithm can be altered into a block nine-step
FFT algorithm to reduce the number of cache misses. The block nine-step FFT algorithm im-
proves performance by utilizing the cache memory effectively. We use the block nine-step FFT
algorithm to design the parallel one-dimensional FFT algorithm. We successfully achieved
performance of over 1.3 GFLOPS on an 8-node dual Pentium III 1 GHz PC SMP cluster.
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4 DO J=1,N2 33 CALL IN_CACHE_FFT(YWORK(1,I),N2)
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8 DO K=KK,KK+NB-1 37 X(I,J,K)=YWORK(J,I-II+1)*U3(I,J,K)
9 ZWORK (K, I-II+1)=X(I,J,K) 38 END DO

10 END DO 39 END DO

11 END DO 40 END DO
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29 END DO
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Fig.1 A block nine-step FFT algorithm.
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Table 2 Performance of parallel one-dimensional FFTs on dual Pentium III PC SMP cluster.
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Fig.2 Performance of parallel one-dimensional FFTs on
dual Pentium IT1 PC SMP cluster (N = 223).
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Table 3  All-to-all communication performance on dual
Pentium IIT PC SMP cluster.

P
(Nodes x CPUs) N Time MB/sec
1x2 2231 0.46537 72.10
2x1 224 | 2.18825 30.67
2x2 224 | 2.00209 25.14
4x1 225 | 2.48046 40.58
4x2 225 | 2.60625 22.53
8x1 226 | 301393 38.97
8x2 226 | 3.46417 18.16
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Fig.3 Performance of block nine-step FFT-based paral-
lel one-dimensional FFTs on dual Pentium III PC
SMP cluster (8 Nodes, 16 CPUs).
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