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Abstract: A two-layer decomposition 1-D FFT multi-core parallel algorithm is proposed according to the characteristics of Sunway
26010 processor. It is based on the iterative Stockholm FFT framework and the Cooley-Tukey FFT algorithm. It decomposes large scale
FFT into a series of small scale FFTs. It improves the performance of the algorithm by means of designing reasonable task partitioning,
register communication, double-buffering, and SIMD vectorization. Finally, the performance of the two-layer decomposition 1-D FFT
multi-core parallel algorithm is tested. It achieves an average speedup of 44.53x, with a maximum speedup of up to 56.33x, and a

maximum bandwidth utilization of 83.45%, compared to FFTW3.3.4 library running on the single MPE.
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Fig.5 The diagram of two-layer decomposition 1-D FFT multi-core parallel algorithm (N,=f,xf,)
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Table 2 Comparison of ideal performance with actual performance at various scales
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td PN N Gflops mu Gflops s Gilops, , (%)
65 536 275 18.0 65.5
131 072 292 222 76.0
262 144 30.9 25.0 80.9

55xlog, N

4 Gflops,,, = >~ o827 524 288 32.7 25.8 78.9
32 1048 576 34.4 27.7 80.5
2097192 36.1 28.0 77.6
4194 304 37.8 27.8 73.5
6 Gflops, , :% 8 388 608 282 26.9 95.4
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