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Benchmark Tests on Parallelized MCQDPT2 Calculations
with GAMESS

Hiroak1 UMEDA, 12 SHIRO KOSEKI,"* UMPEI NAGASHIMA3
and MICHAEL W. SCHMIDT#4

The multiconfiguration quasi-degenerate second-order perturbation theory (MCQDPT2)
routines in GAMESS suite of program codes have been parallelized using a distributed data
interface (DDI). When remote memory access used, high parallelization speedups are achived
even in two electron integral transformation. For benchmark calculations, we apply our par-
allelization code to relatively large organic molecules. It shows high efficiency especially for
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PC clusters.
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Fig.1 Parallelization speedups of integral transformation

routines.
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Fig.2 Parallel integral transformation with remote

memory access.
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call DDI_CREATE(DDA,Npq,NDDA) ¢ OO0 0000 DDA(Npg,NDDA) 000 O
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Fig.3 Parallel integral transformation code with remote memory access.
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Table 1 Benchmark results for Test 1 shown in Fig. 4.
CPU Pentium3  Pentium3 Alpha Alpha Alpha  Pentium4  Pentium4
Nrode 8 nodes 8 nodes 2 nodes 2 nodes 2 nodes 4 nodes 4 nodes
Type Time cluster cluster SMP cluster cluster cluster cluster
AOINTS (0) DIST DUP DIST DIST DUP DIST DUP
Total (CPU) 11781.4 13171.4  19638.3  19584.9  21016.0 7398.2 8538.7
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oooo (CPU) 10212.8 9620.5 15547.4  16039.3 16239.0 5853.8 5821.9
(Wall) 28190.6 19675.4  29347.0 29028.0  26647.0 19385.8 19093.4
goooooooooo (CPU) 923.6 923.1 3199.2 2671.7 2716.6 1101.3 1104.4
oo (Wall) 958.2 957.5 3399.0 2684.0 2728.0 1111.3 1117.5
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Fig.4 Test 1: 6, 7, 8, 13a, 13b-pentahydro-dipyrido-
[1,2-a:2’,1’-¢c][1,4]dizazepine.
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Fig.5 Test 2: difluorobenzo[c]phenanthrene.
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Table 2 Benchmark results for Test 2 shown in Fig. 5.

CPU Pentium3  Pentium3 Alpha Alpha  Pentium4

Nrode 8 nodes 8 nodes 2 nodes 2 nodes 4 nodes
TYPE Time cluster cluster cluster cluster cluster
AOINTS (0) DIST DUP DIST DUP DIST
Total (CPU) 38287.2 41888.2 71070.2 77653.1 30207.9

(Wall) 116208.0 74456.6 119195.0 107478.0 84493.7

oooo (CPU) 27810.9 25945.2 40601.7 43934.4 16591.9
(Wall) 104731.8 56145.7 87132.0 71704.0 70023.8

oooooooooo (CPU) 8940.0 8942.9 27962.2 27888.2 12546.6

oo (Wall) 9116.6

9119.8 28175.0 28128.0 12657.5
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Fig. 6 Test 3: 7-aza-indole dimer.
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Table 3 Benchmark results for Test 3 shown in Fig. 6.

CPU Pentium3 Pentium3 Alpha Alpha Alpha  Pentium4 Pentium4
Noode 8 nodes 8 nodes 2 nodes 2 nodes 2 nodes 4 nodes 4 nodes
Type Time cluster cluster SMP cluster cluster cluster cluster
AOINTS (0) DIST DUP DIST DIST DUP DIST DUP
Total (CPU) 54621.2 55248.5 177390.5 159365.8 160710.7 70934.2 71411.4
(Wall) 59198.4 58171.0 182704.0 163218.0 162134.0 73911.7 73702.8

oooo (CPU) 2947.3 2963.0 6033.7 6096.6 5937.3 1800.5 1715.2
(Wall) 6456.2 4655.7 8706.0 9301.0 6596.0 3839.5 2867.5

CAS CI (CPU) 2947.1 2947.2 8215.2 8135.1 8157.2 3481.7 3497.7
oo (Wall) 3092.4 3082.3 8489.0 8191.0 8226.0 3600.1 3598.0
gooooooooo (CPU) 48172.9 48184.5 158918.6 141495.7 142605.6 65289.0 65474.0
oo (Wall) 48782.7 48793.9 160967.0 141929.0 143054.0 65925.7 66217.5
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