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Abstract Fourier methods have revolutionized fields of science and engineering, from astronomy to medical imaging,
from seismology to spectroscopy. A fast Fourier transform (FFT) is an efficient algorithm to compute the discrete Fou-
rier transform (DFT) and its inverse, OpenCL (Open Computing Language) is a new framework for writing programs
that execute across heterogeneous platforms consisting of CPUs, GPUs, and other processors, and it provides parallel
computing using task-based and data-based parallelism. In this paper, we first implemented FFT with OpenCL, then
tested and analyzed the performance of it on heterogeneous multi-core platforms like Cell, NVIDIA GPU. The perfor-
mance we achieved is about 65% of Cell SDK,and 75% of CUDA CUFFT,and it needs to improve in the near further.
Furthermore, we acquire unprecedented performance results that nearly 140% of CUFFT on Fermi GPU by exploiting

hardware features when the size of FFT is small.

Keywords FFT,OpenCL, Cell, CUDA,GPU, Fast {fourier transform

1 518
1.1 FFT R A

o8 B o A5 #.0 (Fast Fourier Transform, FFT), &
BB B 2 (Discrete Fourier Transform, DET) By # &
B, BATIZMRLA, B BUH TR I8 5 SRR 7 B
EE . BERAE FFT RS T B O I A
FAREYTTE Witk 3 % (CFD) [, 1T SR CFD [l 12 3t 4%
NATARFR . ELBERYBFURBTHESH T,
FFT 7EHER W U+ o9 B A .35 T AL 2 R 308
BRMERUERESWHEEERN ST RS, FFT
B e A B A, SR I 4R DFT 8 8 ¢ Fsd B

FiRS H#9.2010-09-14 &M HE.2010-12-22
LT H (2009ZX01036-001-002) %5 8.

L, B EEMHER; R N AKEA BRI EFES . %
USEib: A s AIE s N N ap-B=viiha p - ¥-F-3:
1.2 GPU 1 Cell

W07 T , 55 A B B 7 b — B i BB BE R 2B 1t (Moore” s
Law) 2 &, HHEVEMHAE A HA T, BB ELAR L
BEREEHE R, 1EARBERTTEI AR H R
#,CPU,GPU ,IBM Cell ¥ &R RS tEAEAL TS 10 R R AL 143
k. K, GPU @ AR T EHER IR AREE,
2006 4E 11 A, AMD F 455 & “close to metal”, & iR
ATI Stream A, [FBt, NVIDIA M B & — & 2H
(Compute Unified Device Architecture, CUDA)Y 5 G80 B-F
FIBF AT, 3EF 2010 46 3 H&# T CUDA 3.0,

A EF 863 THRIT B (2006 AA01A125,2009AA01A129,2009AA01A134),, HF B AT

F  #(1985—), B, {44, FEHRAE K IFATHHE  E-mail, liyan08@iscas. ac. en; WZ R (1973—), B, BI5LR , TEF TR N BT E

FOFTEAE A DT B R DT EURE SR BT A,
+ 284 -



< Cell on the
. L - . Blade

PPE - PowerPC Processor Element

SPE - Synergistic Processor Element
BEI - Cell Broadband Engine Interface EIB - Element Interconnect Bus
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