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nch=0
DO J= O,N
DO K=-N+J,N
DO L=-N+J,N
ncb=ncb+1
if(mod(ncb,nproc).eq.me) then
DO R=1,n
DO S=1,n
DO T=1,n
DO U=1,n
Calculate <R(0)S) |T(K)UL) >
or <R(0)S(J) |T(K)UL) >
ENDDO
ENDDO
ENDDO
ENDDO
endif
ENDDO
ENDDO
ENDDO

(2 DODDDODODOOOOOODODDOOOOD

icount=0
DO J= O,N
DO K=-N+J,N
DO L=-N+J,N
DO R=1,n
DO S=1,n
DO T=1,n
DO U=1,n
icount=icount+1
if(mod(icount,nproc).eq.me) then
Calculate <R(0)SJ) |T(K)UL) >
or <R(0)S@) |T(K)U(L) >
endif
ENDDO
ENDDO
ENDDO
ENDDO
ENDDO
ENDDO
ENDDO

() DODOOOO0DDOOO0O0O0O0OD0OO0ODO0
Figure 1.0000000
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Table 1. Poly-tetrafluoro-ethyleneC O 0O OO0 O0O OO
O0000 OO0(@)2 000 O0OO0O(@) ooo
RS6000/590 cluster TCGMSG

1 342.8 1.00 342.8 1.00
2 182.8 1.88 179.1 1.91
4 88.2 3.89 95.5 3.59
8 52.9 6.48 53.9 6.35
16 37.1 9.24 339 10.11
PC-cluster/ TCGMSG
1 230.6 1.00 230.6 1.00
2 121.6 1.90 119.4 1.93
4 64.9 3.55 61.7 3.74
8 35.0 6.59 32.8 7.03
16 25.1 9.19 18.9 12.20
PC-cluster/MPI-LAM
1 272.6 1.00
2 140.3 1.94
4 72.6 3.75
8 38.6 7.06
16 21.9 12.45
PC-cluste/ TCGMSG
1 228.5 1.00
2 127.0 1.79
4 66.6 3.43
8 37.0 6.17
16 . 226 10.11

agooooOooooo
bOopooooooooOo
CCeleron 433MHz
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CALL MPIALLREDUCE(ARRAY,ARRAY1,LENGTH,MPDOUBLEPRECISION,
1 MPI_SUM,MPI.COMMVORLD,|ERR)

DO I=1,LENGTH

ARRAY ()=ARRAY1(l)

ENDDO
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Table 2. Poly-(para-phenylene sulfide) ] 0 00000000 OO
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Parallel Processing on Ab Initio Crystal Orbital

Calculations of One-Dimensional Polymers, Part 2

Hiroyuki TERAMAE

ATR Adaptive Communications Research Laboratories
2-2 Hikaridai, Seika-cho Soraku-gun Kyoto 619-0288, Japan
e-mail: teramae@acr.atr.co.jp

We have performed parallel processing on the ab initio crystal orbital calculations
of one-dimensional polymers using the TCGMSG and MPI/LAM message passenger.
An IBM RS6000 cluster (4 CPU), and personal computer cluster with Intel Pentium II
450MHz (2CPU) and Celeron 433MHz (2CPU) were used for the computational environ-
ment. We found that the Celeron CPU was less effective than Pentium Il in the parallel
calculations. Our previous work showed that the distribution of the CPU demand did
not work well when 16 nodes were used to calculate the two-electron integrals in par-
allel. We found that the new algorithm incorporated in the present article improved the
distribution. The CPU time increased when using the MPI interface, because there is an
overhead to transfer the array in MRLLREDUCE function. We also determined that
the real through-put time was strongly dependent on the structure of the network system.

Keywords: Parallel processing, Crystal orbital, Energy band, PC cluster
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