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Compiler Optimization Algorithm for OpenMP Parallel Program

ZHANG Ping, LI Qingbao, ZHAO Rongcai
(School of Information and Engineering, PLA Information and Engineering University, Zhengzhou 450002)

Abstract OpenMP is widely used in parallel programming for its portability and simplicity. This paper introduces the compiler optimization
algorithms for OpenMP parallel program. In compiling, parallel regions are reconstructed through extension and combination. And a barrier
synchronization optimization algorithm based on cross-processor dependence graph is developed to eliminate redundant barriers in each parallel
region. Analysis show that these strategies reduce the number of parallel region and barrier synchronization, and can improve the parallel
performance of OpenMP program.
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PRConstruct(CodeSeg)

{
parallel=0

block
/

For CodeSeg CS

{Case
block

loop

if

/ICS
parallel =1;
break;

/ICS
parallel=PRConstruct(loop_body);
break;

/ICS if

if then
parallel=PRConstruct(then_body)

loop

else

PRConstruct(else_body

instruction

break;
/ICS
if parallel=1;
else parallel=0;
break;

if parallel== CS

else

}

if CodeSeg

return 1

&&

else return 0;

}
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#paragma omp parallel
#paragma omp for schedule static
for (i=2;i<N;i++) {
x[i][M]= x[i][M]*d[i][M];
ylilM]= y[i][M]*d[i][M];
}
#paragma omp parallel
#paragma omp for schedule static
for (1i=2;1<N;i++)
for (j=M-1;j>0j--) {
x[i[j1= x[IG =[G+
yllG1= yHlGHyHIG-1T;

#paragma omp parallel {
#paragma omp for schedule static
for (i=2;i<N;it++) {
x[i][M]= x[i][M]*d[i][M];
ylil[M]= y[i][M]*d[i][M];
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#paragma omp for schedule static
for (i=2;1<N;i++)

for(j=M-1;7>0j--) {
x[i[j1= x (]G0 +1];
ylill1= y(IG 1y G- 11;
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(4) d[i+2]=a[i]+c[i+1];
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(%)
adilk 27 2 42 16 47.6
erle64 38 12 76 39 48.6
lulk 1025 1 2050 | 1027 49.9
sor 101 1 202 153 247
swm256 16 9 32 25 313
tomvatv 9 5 18 14 22
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