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PARALLEL IMPLEMENTATION OF LINEAR SOLVER FOR
PETROLEUM RESERVOIR SIMULATION

Xu Xiangming Sun Jiachang
(Institute of Software, R& D Center for Parallel Software)

Abstract

This paper describes a parallel linear solver of preconditioned ORTHOMIN x)
on parallel computers such as Transputers and Power Challenge. The solver shows a
high degree of parallel efficiency on such machines. Today, most existing reservoir
simulators are based on sequential computers and cannot make full use of the capabili-
ty of parallel computers. The major difficulty is to develop an efficient and robust
parallel linear equations solver.
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MINimize), BRI T:
r=>b, x=p°=0, y*=0.
for n=0,1, 2, -
< modn+1, k)
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if lirll<e stop

endfor
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(NX*NY*NZ) BEE | WA wokH | ErEH | BERRE

I 12% 12* 3 432 0 S i 1 4 TR T

Il 20% 15* 10 3000 1020 =3l 25 1 4 R

111 24% 24* 5 2880 0 B3 2 2 R

v 30* 30* 3 2700 0 B Al R 1 4 1R

\Y 36* 36* 3 3888 0 i 3 6 R4

VI 50% 50* 4 10000 0 & 3 6 HEROF 8
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F2 HITHEFEMRX (FEHER, Transputer FH{THL L)

MR 7 BT (B) IFir () bk He B #H

I 54.15 14.16 3.82 42.5%

1| 516.98 122.20 4.23 47.0%,

111 288.73 63.63 4.54 50.4%

Iv 757.13 155.49 4.87 54.1%

A\ 720.11 115.29 6.25 69.4%,
F3 FITHEMR (FRE4#B, Power Challenge F1THl L)

BiRiZ BT (F) IAT () mE B
VI 117.58 - 28.67 4.10 45.5%,
VII 655.90 104.40 6.28 69.8%,
F4 HEEVIHTHEMRX (FRE#LETE, Transputer 31741 1)

BiRIEHE] (X) BT (B HAT (F) Jijtbc Y= B E
10 239.4 40.8 5.87 65.2%
30 460.4 72.0 6.39 71.0%
o0 720.1 115.3 6.25 69.4%,

183 1201.4 198.4 6.06 67.3%
365 1636.1 268.6 6.09 67.7%




162 BOE B 5 LN 1996 4
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