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Acceleration of Point-Jacobi Poisson Solver by using GPU
SAaTol OGAwAt and TAKAYUKI AOKItt

The Poisson equation which is the major time consuming of CFD (Computational Fluid
Dynamics) is solved on the GPU as a SIMD-type accelerator. The Riken (Himeno) benchmark
problem uses the Point-Jacobi method to solve the Poisson equation and the performance of
30.6 GFLOPS is achieved when we use a nVIDIA GeForce 8800 Ultra card. The GPU code

is described by CUDA and 4-GPU parallel computing scores 93.6 GFLOPS.
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Table 1 Arrays used in Riken Benchmark

Name Property

a0, al, a2 Read only

b0, bl, b2 | Read only

c0, c1, c2 Read only
bnd Read only
wrk1 Read only

P Read & Write
wrk2 Read & Write
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Fig.1 Stencil of Pressure Calculation
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Table 2 Specification of used PC

CPU AMD Phenom 9600(2.3GHz)

Memory DDR2-800 SDRAM 4 GByte

Graphics | MSI NX8800ULTRA-T2D768E-HD-OC x 2
ELSA GD988-768ERU x 2

OS CentOS 5.1, CUDA SDK 1.1

£3 HALL GPU OfLfk
Table 3 Specification of used GPUs

Card Name GPU1 (GPU2)

GPU Chip GeForce8800Ultra[G92]
Peak Performance [GFLOPS] | 384(414)

Number of SP 128

SP Clock [MHz] 1500(1618)

Memory Trasfer Rate [GB/s] 103.68(110.4)

Memory Inferface [bit] 384
Data Rate [GHz] 2.16(2.3)
Video memory [MB] 768

GPU1=ELSA GD988-768ERU
GPU2=MSI NX8800ULTRA-T2D768E-HD-OC
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Table 4 Parallel performance of Riken Benchmark using
GPUs

Size | # of GPUs Performance[GFlops] Time[sec.]
S 1 30.6 0.268
2 42.5 0.193
4 51.9 0.158
M 1 29.4 2.328
2 53.7 1.275
4 83.6 0.8190
L 1 - -
2 - -
4 93.6 5.974
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