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High Performance 3-D FFT in CUDA environment
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CUDA environment, which is supported in latest NVIDIA GPUs, allows data sharing be-
tween threads using shared memory, and also provides more flexible memory accesses. We
propose a high performance 3-D FFT algorithm for the CUDA environment. Using GeForce
8 series GPUs, we achieved a high performance up to 79.5 GFLOPS at 3-D FFT, which is
from 3.1 to 3.3 times the performance compared with the performance of CUFFT library 1.1.
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0 1 NVIDIA GeForce 80D0O00D0O0O.

SP Memory
Model Core Process MP # clock GFLOPS Capacity  Interface Clock B/W
8800 GT G92 65nm 14 112 1.500 GHz 336 512MB 256-bit 1800MHz  57.6 GB/s
8800 GTS G92 65nm 16 128  1.625 GHz 416 512MB 256-bit 1940MHz  62.0 GB/s
8800 GTX G80 90nm 16 128  1.350 GHz 345 768MB 384-bit 1800MHz  86.4 GB/s
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int index =
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for (int i = index; i < n; i += step) {
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CPU AMD Phenom 9500, 2.2GHz, Quad-Core
Chipset AMD 790FX

RAM DDR2-800 SDRAM 1GBx4

OS Fedora Core 8, linux 2.6.23

Driver NVIDIA Linux driver 169.04

CUDA SDK 1.1
CUDA Toolkit 1.1
GCC 4.1.2

Software
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Our implementation CUFFT3D
Model Time(ms) GFLOPS GFLOPS
8800 GT 34.4 58.5 18.6
8800 GTS 31.2 64.6 20.6
8800 GTX 25.3 79.5 23.4
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Step 1&3 Step 2&4 Step 5 Total
Model Time(ms) GB/s Time(ms) GB/s Time(ms) GB/s Time(ms) GB/s
8800 GT 6.89 38.9 6.78 39.5 7.24 37.0 34.57 38.8
8800 GTS 6.31 42.5 6.29 42.7 6.00 44.7 31.20 43.0
8800 GTX 4.52 59.3 4.84 55.3 6.92 38.7 25.64 52.3

09 100 FFTOOOOODOOOODOOOO. 6553600 2560 FFTOOOOO.

Our Implementation CUFFT1D
Model Time(ms) GFLOPS  Time(ms) GFLOPS
8800 GT 7.24 13.7 49.0
8800 GTS 6.00 111.8 11.4 58.9
8800 GTX 6.92 13.2 50.8
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8800 GT 5.33 11.5 18.6 37.0 49.1 58.5
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8800 GTX  5.11 15.3 23.4 46.5 67.5 79.5
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011 0000000000000000000 256%000 300 FFTOOO.

Host-to-Device 3D FFT on Device Device-to-Host Total
Model PCI-Express  Time(ms) GB/s Time(s) GFLOPS Time(ms) GB/s Time(ms) GFLOPS
8800 GT 2.0 x16 26.3 5.11 34.4 58.5 26.9 4.99 87.6 23.0
8800 GTS 2.0 x16 25.9 5.18 31.2 64.6 26.2 5.12 83.3 24.2
8800 GTX 1.1 x16 47.5 2.82 25.3 79.5 39.4 3.40 112 17.9

012 FFTWOOOOO 3.2alpha2 0000000000 CPUDDOO 2562 000 30

OFFTOOO.
Processor Clock Socket/Core Compiler Time(ms) GFLOPS
AMD Phenom 9500 2.20GHz 1/4 gece 4.1.2 195 10.3
Intel Core 2 Quad Q6700 2.66GHz 1/4 gee 4.1.2 188 10.7
AMD Opteron 880 2.60GHz 8/16 Intel Compiler 9.1.45 220 9.15
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tion to Advanced Structural Proteomics” OO0 0O O
goooo.
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