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Performance Evaluation of the Compiler-directed Software DSM
for OpenMP -
Shigehisa Satoh, Kazuhiro Kusano, and Mitsuhisa Sato
Tsukuba Research Center, Real World Computing Partnership

We are developping a compiler-directed software DSM symtem that enables transparent execution of shared-
memory parallel programs using OpenMP API on PC-based SMP clusters. The compiler inserts coherence
control codes into a program and optimize them based on source-level analysis. In this paper, we present
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performance evaluation using OpenMP C version of the CG benchmark in the NAS Parallel Benchmarks.: -

We evaluated performance using an SMP cluster consisting of Pentium II Xeon processors and Myrinet
interconnection network. We obtained 3.77 times speedup for 4 nodes of 2-way SMPs with simple code
modification and aggressive compiler optimizations based on interprocedural analysis and parallel dataflow
analysis. However, it seems that optimizations for data placement is needed to obtain more performance.
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void sparse(..., double rowstr[], ...
int firstrow, int lastrow, ...) {
int j, n, nrows;

CO: _check_before_write(&rowstr[1], n*4);

S0: nrows = lastrow-firstrow+l;

Cl: _check_before_read(&rowstr[1], (nrows+1)*4);
C2: _check_before_write(&rowstr[2], nrows*4);

Li: for (j = 1; j < n+l; j++) {
S1: rowstr[j]l = 0;
}

L2: for (j = 2; j < mrows+2; j++) {
S2:  rowstr[jl = rowstr[jl+rowstr[j-1];

L3: for (j = mrows; j >=1; j—-) {
83:  rowstr[j+1] = rowstr[jl;
}

C3: _check_after_write(&rowstr[1], n%4);
C4: _check_after_write(&rowstr[2], nrows#*4);
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void conj_grad(..., double r([], ...) {
int j;
double alpha;

#prééma omp for
for (j = 1; j <= lastcol-firstcol+l; j++) {
r(j] = x[j];

#pragma omp for
for (j
rj]

}

<= lastcol-firstcol+i; j++) {
I[J] - alpha*q[j];

o

#pragma omp for reduction(+:rho)
for (j = 1; j <= lastcol-firstcol+l; j++) {
rtho = rho + r(jl * r[jl;
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void conj_grad(int colidx[], int rowstr[],
double a[], double p[], ...) {
int j, k;
extern int lastrow, firstrow;

#pragma omp for

for (j = 1; j <= lastrow-firstrow+l; j++) {
double tmp = 0.0;
for (k = rowstr[jl; k < rowstr[j+1]l;

tmp = tmp + alkl*plcolidx[k]];

}
qljl = tmp;

}

k++) {
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