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An OpenMP Compiler for SMP Clusters

SHIGEHISA SATOH, KAZUHIRO KUSANO, YOSHIO TANAKA,
and MITSUHISA SATO!

We designed and developed an compiler and its runtime system to execute OpenMP pro-
grams on SMP clusters. Shared data are kept coherent using two methods: explicit remote
copies inserted by the compiler and a compiler-directed software DSM system. Our compiler
translates OpenMP programs into instrumented multi-threaded programs which contain calls
for the runtime routines. Compile-time analysis of references to shared data determines the
data sharing mechanism to use. Thus the output programs are diffrent from ones generated
by parallelizing compilers for distributed memory systems or other compiler-directed software
DSM systems. We also present preliminaly performance evaluation on a Prentium Pro based

SMP cluster.
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double a, x[N], y[N];
int i;
#pragma parallel for shared(a,x,y) private(i)
for (i = 0; i < N; i++)
yli} += a * x[i];
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int _dompc_thread(void #*args) {
double *a, *x, *y;
int i, 1b, ub;

o

a = (double ®)args([0];
x = (double *)args[i];
y = (double *)args([2];

barrier();

static_schedule_init(0, N, 1);

get_chunk (&1b, &ub);

for (i = 1b; i < ub; i++) {
check_before_read(a, sizeof(double));
check_before_read(x+i, sizeof(double));
check_before_read(y+i, sizeof(double));
y[il += (xa) * x[jl;
check_after _write(y+i, sizeof(double));

}

barrier();
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check_before_read(a, sizeof(double));
check_before_read(x, (ub-1b)*sizeof(double));
check_before_read(y, (ub-1lb)*sizeof(double));
for (i = 1b; i < ub; i++) {

ylil += (xa) * x[i];
} .
check_after_write(y, (ub-1b)*sizeof(double));
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double *A, *b, *x, *y, omega, err, epsilon;
int N, i, j;
#pragma parallel private(j)
do {
#pragma single
err = 0.0;
#pragma for reduction(+:err) schedule(static)
for (i=0;i<N;i++) {
ylil=blil;
for (j=0;j<N;j++)
if (j!=1) ylil=y[i)-A[i*N+jl*x[j];
y[il=x(i]+omega* (y[i]/A[i*N+i]l-x[i]);
err+=(x[1)-y[i1)*(x{il-y[i]);
} .
#pragma for schedule(static) nowait
for (i=0;i<N;i++) {
x[i}=y[il;
}

} while (err<epsilon);
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