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Performance Evaluation of Parallel ICCG Solver
based on Algebraic Block Multi-color Ordering Method

TAKESHI IWASHITA,T! YASUHITO TAKAHASHI 12
and HIROSHI NAKASHIMAT!

This paper deals with parallel ICCG solvers for a linear system of equations
having a randam sparse coefficient matrix. We propose algebraic block multi-
color ordering, which is an enhanced version of block multi-color ordering for
a structured finite difference analysis. We present blocking and coloring pro-
cedures for improving cache hit ratio and convergence. The proposed method
is examined in three numerical tests on a node of Fujitsu HX600, which show
that the computational time is successfully reduced to half of that of the con-
ventional algebraic multi-color ordering method.
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Fig.1 Block multi-color ordering
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Fig.2 Coefficient matrix form arising in algebraic block multi-color ordering method
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0 2 UF matrix collection 00000000
Table 2 Properties of test problem matrices from the UF matrix collection

ooooo oooo ooo oooooo
parabolic_fem gooooo 525,825 3,674,625
thermal2 ooooo 1,228,045 8,580,313

03 0000000 parabolicfem 000000000
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04 0000000 thermal2000000000
Table 4 Numerical results of thermal2 test problem

(a) DO ICCG OO0 1CPUOODOOD

O0D0 (sec) | DOOO | 10000000000 (sec)
483 2122 0.227
(b) 00O ICCGOOOODOOOOO

ooo gooo gooo 1000000

oo (sec) 0000 (sec)
AMC(30) 146 2107 0.0690
AMC(90) 152 2103 0.0722
AMC(500) 157 2114 0.0745
ABMC(30,64) 71.7 2082 0.0345
ABMC(30,128) 71.5 2087 0.0342
ABMC(30,512) 66.9 2097 0.0319
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