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Dataflow Analysis Techiniques for OpenMP Programs

Shigehisa Satoh, Kazuhiro Kusano, and Mitsuhisa Sato
Tsukuba Research Center, Real World Computing Partnership

In this paper, we present dataflow analysis techniques for shared-memory parallel programs using OpenMP
API. We extend traditional dataflow analysis frameworks so as to take account of interaction between
threads. We designed internal representation which models both intratherad and interthread flow of data.
Transfer functions in the frameworks are defined reflecting semantics of the OpenMP directives and clauses.
We also show a reaching definions framework for OpenMP programs as an example. Strucutured parallelism
and relaxed memory consistency make such analyses efficient and effective. Our dataflow analysis techniques

enable program analyses and aggressive optimizations for multithreaded programs.
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#include <math.h>

double sub(double *a, double *b, int n) {
double s = 0.0;

#pragma omp parallel
{

int i;
double tmp;
#pragma omp for
for (i = 1; i < n; i++) {
alil = (v[il - bli-11)/2.0;
tmp = fabs(al[i]l-b[il);
#pragma omp critical
if (tmp > s) s = tmp;
}
}

return s;

}
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