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Performance Evaluation of SMP Cluster Type Parallel Computer HPC2500
By Using Parallelized ICCG Solver

TAKESHI IWASHITA," MASANORI KANAZAWA ,f
YOSHINORI SUGISAKI * and MASAKI AOKIt

A SMP cluster type parallel super computer HPC2500 is evaluated by using a benchmark
program based on parallelized ICCG solver with multi-color ordering method. The parallel
processing technique involves stride memory access or indirect memory access. While these
memory access patterns do not always match memory architecture based on cache, they are
often observed in practical numerical simulations. In this paper, we examine the behavior
of computational performance of HPC2500 when the stride width or the number of used

processors is varied.
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Fig.1 Coefficient matrix in multi-color ordering method
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I$SOMP PARALLEL PRIVATE (myid,i,icolo)

do icolo=1,icolor-2

do i=is(myid)+icolo,ie(myid),icolor

z(1)=z(i)-b(i-1)*z(i-1) /diag(i-1) &
-c(i-nx)*z(i-nx) /diag(i-nx)

enddo

ISOMP BARRIER

enddo
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Fig.2 Parallelized forward substitution by multi-color order-
ing method (finite difference analysis benchmark).
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I$SOMP PARALLEL

do icolo=1,icolor-2

ISOMP DO PRIVATE(jj)

do i=icspo(ic),icspo(ic+1)-1
do j=Inrowptr(i),lnrowptr(i+1)-1
ji=lint(j)
2(i)=a(i)-2(jj) *alic(j) /adic(j)
enddo

enddo

enddo
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Fig.3 Parallelized forward substitution by multi-color
ordering method (finite element analysis benchmark).
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Table 1 3-d eddy-current analysis test model
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Table 2 Benchmark result of finite difference analysis
() DO 2000

CPUD | 0DO0OODOOD | 0000 | 0000
1 248 1600 1.0
2 138 1600 1.80
4 72.3 1599 3.42
8 45.3 1599 5.48
12 27.5 1599 9.03
16 18.9 1600 13.1
(b) 0O 4000
CPUD | 0D0O0OODOOD | 0000 | 0000
1 304 1333 1.0
2 176 1332 1.73
4 92.3 1331 3.29
8 61.3 1331 4.95
12 33.3 1332 9.12
16 20.1 1331 15.1
()00 8000
CPUD | 0D0O0ODOO | 0000 | 0000
1 444 1176 1.0
2 258 1176 1.72
4 136 1176 3.25
8 95.8 1171 4.61
12 43.7 1171 10.2
16 21.7 1174 20.4
(dy00 20000
CPUD | 0D0O0OODOO | 0000 | 0000
1 595 1074 1.0
2 327 1073 1.82
4 185 1070 3.22
8 133 1069 4.47
12 57.8 1068 10.3
16 23.7 1073 25.1
(ey 00 100000
CPUD | 0D0O0OODOO | 0000 | 0000
1 773 1012 1.0
2 314 1013 2.47
4 98.1 1012 7.88
8 39.0 1012 19.8
12 23.2 1012 33.3
16 14.6 1012 52.9
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Table 3 Relationship between computational time in one
iteration and number of colors
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Table 4 Benchmark result of finite element analysis
(a) 00 40000

CPUD | DOODOOO | OOO0O0 | 0000
1 823 496 1.0
2 416 496 1.97
4 212 496 3.88
8 115 496 7.14
12 77.6 496 10.6
16 61.1 496 135

(b) 0D 80000

CPUD | DOODOOO | OOO0O0 | 0000
1 899 509 1.0
2 454 509 1.98
4 228 509 3.95
8 122 509 7.39
12 83.4 509 10.8
16 67.1 509 13.4

(¢)0D 120000

CPUO | DOODOOO | OOO0O0 | 0000
1 1190 497 1.0
2 592 497 2.01
4 288 497 4.13
8 149 497 7.96
12 101 497 11.7
16 81.6 497 14.6
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Fig.4 Speed-up in finite element analysis benchmark (N:

normal page case, L: large page case)
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Table 5 Effects of use of largepage in finite element analysis

benchmark
(a) 0D 40000
CPU O goooooo oooo oooo
1 749 496 1.0
2 382 496 1.96
4 195 496 3.84
8 111 496 6.77
12 73.2 496 10.2
16 57.9 496 13.0
(by OO 80000
CPU O goooooo oooo oooo
1 815 509 1.0
2 413 509 1.97
4 208 509 3.91
8 116 509 7.03
12 77.3 509 10.5
16 61.2 509 13.3
()OO 120000
CPU O ooooooo oooo oooo
1 1076 497 1.0
2 536 497 2.00
4 261 497 4.13
8 142 497 7.56
12 92.8 497 11.6
16 73.1 497 14.7
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