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An automatic parallelizing compiler for MPI environment
~development of prototype and it’s evaluation~

Kunio Hasuirt and MASAKI KOHATA!Y

In large scale numerical analysis, high speed computation by parallel processing is expected.
But there are many difficulties in description of parallel programs, such as recognizing parai-
lelizable part and insertion of communication function. Se it is necessary to develop a par-
allelizing compiler which translates sequential programs to parallel programs for distributed
memory machine.

We developed a prototype of the automatic parallelize compiler. and evaluated by executing
using general programs of numerical analysis.

The source program is a regular C language program, and the parallelized program includes
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int a[512] 512] ,b[512][512],c[512] [512];
¥o1d main( int argc, char #argv(] )

lntljklll,

double st et;

max=512;

MPI Barrler(HPI COMM_WORLD) ;

st=MPI_Wtime () ;

for (i=0; i<max; i) {
for(J—O <nax jH{

for (k-O k<max ,k=k+1} E
s=s+alil] [k1*b[k] [j1;

t}:[ﬂ [j1==;

}

MPI_Barrier (MPI_COMM_WORLD) ;
et=MPI_Wtime () ;

if (P_myid==0)

printf ("%d\t%f\n",P_idcount,et-st);
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! double aE1024} [1024] ,b[10241,x[1024];
double p[1024],r[1024],y[1024];

void main( int argc, char *argv[] )
{ ..

int i,j,k,1,ii;

int m;

mtt

double st
double w rr,pap,alpha 8,e,el,beta;

ok o ok o ek bk
OS> UL LN - O ao«xa:cn.hma—-
2 54 80 6845 o8 55 0s et 8 asuE snanen

17: PF_ParalLib$ (&argc,&argv) ;
igf max=1024;
20: e=0.00005;
33: MPI_Barrier (MPI_COMM_WORLD) ;
23: st=MPI_Wtime();
%gE for (i=0; i<max;i++){
26: w=0.0;
27: for (j=0; j<max;j++){
28: w-v+a[1][J *x[j1;
29: }
F i
31: ) pLil=rlilj;
32: }
33: for (k=0;k<max#2;k++) {
34: for(i=0;i<max;i++){
35: w=0. 0
36: f£or (j=0; j<max; j++){
g’;: y w=w+a[i] [le*p[j];
39: yLil=w;
40: }
41: rr=0.0;
42: pap=0 ;
43: for (i=0;i<max;i++){
44: rr-rr+r[1{*r[1
45: pap=pap+plil+ylil;
46:
47: alpha=rr/pap;
48: for (i=0;i<max;i++){
49: x[i]=x[i]+alpha*p[il;
50: rli]=r[i]-alpha*y[i];
51: }
52: . 8=0,0;
53: for (i=0; i<max;i++){
gg: s-s+r[1]*r[1].
561 el=aqgrt (
57: /%t ﬁl‘ihmﬁl‘ﬁ%ﬁﬂﬁ*/
58: if (ei<e)break;
59: beta=s/rr;
60: for (i=0; i<max;i++){
61: ) plil=r[il+betasp[il;
62:
6o
65: MPI_Barrier (MPI_COMM_WORLD) ;
66: et=MPI_Wtime();
67: if (P_myid==
68: printf ("4d\t%4f\n",P_idcount,et-st);
69: PF_ParaLibE();
70: }
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% :for(i=0;i<max;i++

1[i]fol=alil[0];
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u[il [0]=0.0;

-a[O] [0]:
[o][0]=1.0;
or (j=1; <max J++){
i[o] jl=0
ufo] [J]-a[0] [j1/p;
10:}
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1:for ( 1=1 ; i<max ; i++ ){
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3
4:
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6:
T:
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2:

3: for ( J=1+1 . J<nax i jH{
4: s=af[j]

5: for % k=0 ; k<i ;

6: s-=1[3j[k]*u[k][1].
7: 1[j1[i]=s;

8 ulj1[i]=0.0;

9: s=a[i][j]1;

10: for ( k=0

11: s-=l[1j[k]*u[k][J],
12: uli]{jl=s/ p.

13: 1[i1[j]1=0.0

14:

15:}
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#include "paralib.h"

double a[1024][1024],b[1024]1,x[1024];
void main( int argc, char *argvl] )

u

int i,j,max;

1 double s;
1 double st et;
1 int ok, 1ﬁer.
1 max=1024;
1 PF ParaleS(&argc &arEv);
1 MPI_Barrier (MPI_COMM_WORLD) ;
17: st=MPI_Wtime();
%gf /*for(1tef=1 ; iter<=500;iter++) #/{
20: for(i=0;i<max;i++){
21: s =blil;
22: for(j=0; i<1 3 j++)

s-=ali] [j1*x[j];
23: ) for (j=i+1; j<max; j++
. -mali] EJ]*:[Ji
251 if (okkfabs (x11]-8)>

00

06: ok=0;0 1#(1+fabs(s))){
27: }
gg: x[i]=s;
gg? /*if (ok) break;*/
32: PI_Barrier (MPI_COMM_WORLD) ;
33:  et=NMPI_Wtime();
34: if (P_myid==
35: printf ("%d\t%f\n",P_idcount,et-st);
g?: 3 PF_ParaLibE();
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