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Abstract

Many applications in mathematics and engineering involve numerical solutions of partial diffe-
rential equations (PDEs). The demands of large-scale computing are quickly increasing in modern
science and technology, and parallel computing has received more and more attention. In this pa-
per, the main idea is that classical Group Explicit method (GEM) for parabolic equations, the group
explicit method is established briefly and the stability analysis of the method is indicated simply.
Then we focus on how to calculate the format in MPI parallel environment. Two parallel MPI algo-
rithms are established and compared with non-parallel algorithm based on GEM. They are MPI
block communication (wait communication) and non-blocking communication (no-wait commu-
nication). These two MPI schemas both better than one single process to calculate numerical solu-
tions use group explicit method. Also, the non-blocking communication program has higher com-
putational efficiency than blocking communication program.
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Table 1. The steps of blocking communication mode
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Table 2. The steps of non-blocking communication mode
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MPI Isend(void* buf, int count, MPI Datatype, int destination, int tag, MPI Comm comm,
MPI_Request*request)

MPI Irecv(void* buf, int count, MPI Datatype, int source, int tag, MPI Comm comm,
MPI_Request*request)

MPI Waitall(int count, MPI Request*request, MPI Status*status)

4. BUEFHITHE

N T BAIE MPL FEATHEE 28 B 70 A% S FRAT AR IR AHE OL . AR N EEIZ 3. X7 RE(D), E &
W R I8 AR 2% A
u(x,0)=4x(1-x), 0<x<1

u(0,6)=u(1,t)=0, >0



R, B

N H B AR B RS R R A AU EL B AT 4 BRI EA RIS EE R, LR =
FOIFATHERZEMERT, Hd, r=01, n=3000, Ar=1x10"". BT MPI H477H B AL IR 3ok SAe
R LE R, A TR T (D) BB MR R 2Z 08T, 1 AR SCRR[3]H, TRAH T
ZRBP ITRE R ZE A HTIRGL, TS0, AR EREER, 1530 7R MPL AT RUE A [F]
FE R HINIE L R i SRR . 4 3~5 42 5lER T GEL, GER, AGE %30 MPI FH 2 5| BH 2E 38 {5 A5 A
(R FFig R a], [ 4 SR Tis A& o A ORI 7 78, EIRHATHEL S MPL AT B T 27
EEREFRE. B 5 AT 4 BRI TS N RS S AR 2B S I AR, R 6 Al T 4
FREAS T BIFFATRER KE .

Table 3. The executive time of 4 processes in blocking and non-blocking communication mode for GEL (unit/sec.)
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Table 4. The executive time of 4 processes in blocking and non-blocking communication mode for GER (unit/sec.)
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Table 5. The executive time of 4 processes in blocking and non-blocking communication mode for AGE (unit/sec.)
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Table 6. Comparison of the parallel efficiency in 4 processes
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