Trans. Korean Soc. Mech. Eng. B, Vol. 41, No. 2, pp. 117~124, 2017 117

<StgEE> DOI https://doi.org/10.3795/KSME-B.2017.41.2.117 ISSN 1226-4881(Print)
2288-5324(Online)

Coloring0| &-Z& Gauss-Seidel 3l S St CPU2} GPUS| ¢4t

* *k -y = seokskof
AL L R R~ k=
* Mgyl Edetal 7 AE st s Al o v A d g YA TAlE,

5} 31
S e e R B o e s

An Investigation of the Performance of the Colored Gauss-Seidel Solver on
CPU and GPU

Jong Seon Yoon', Byoung Jin Jeon' and Hyoung Gwon Choi”™"
* Dept. of Mechanical Engineering, Seoul Nat’l Univ. of Science and Technology,
** Integrative Cardiovascular Imaging Research Center, Yonsei Cardiovascular Center, College of Medicine,
Yonsei Univ.,
*#% Dept. of Mechanical and Automotive Engineering, Seoul Nat’l Univ. of Science and Technology.

(Received October 13, 2016 ; Revised November 3, 2016 ; Accepted November 8, 2016)

Key Words: GPU, CFD(X4t-4] % S}), Finite Element Method(+3t8.42"), Finite leferentlal Method(+ 3t
AHEH), Coloring Method(A 21% 711), Gauss-Seidel Solver(7}-¢-2=#1g i

Z5: 2 Ao A= Coloring 7| HS 2483k Gauss-Seidel 32 A4t A& #4317 ¢18 223} 3
A A G EAE S A vl i sdth A A A o] o] Absh= Fek AR o f e
QNS ARESEGITE CPUS Aol Ao g A2 ARANA AL sl Fom, ALlel A
© R 77 AAWEYEY AA HW AL dse] 43 "ot vbHel, GPUE W R
AAAZE =1 5ALR sty Az 7t FEd] Bws w A Aol Fth GPuel| 7|wkgl

[
Colored Gauss-Seidel 3]H-2> ©d CPUE o] &3 Aikel Hls|A 7z Hd 7419 £& S HAth
I3 GPU 7]4bollA] Colored Gauss-Seidel 3ll'H-& Jacobi H.t} oF 2uf wES #2139t}

Abstract: The performance of the colored Gauss—Seidel solver on CPU and GPU was investigated for the
two- and three-dimensional heat conduction problems by using different mesh sizes. The heat conduction
equation was discretized by the finite difference method and finite element method. The CPU yielded good
performance for small problems but deteriorated when the total memory required for computing was larger
than the cache memory for large problems. In contrast, the GPU performed better as the mesh size increased
because of the latency hiding technique. Further, GPU computation by the colored Gauss—Siedel solver was
approximately 7 times that by the single CPU. Furthermore, the colored Gauss—Seidel solver was found to be
approximately twice that of the Jacobi solver when parallel computing was conducted on the GPU.
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