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Performance Evaluation for a Matrix Operation Benchmark

on EM-X Multiprocessor
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In this paper, we discuss an implementation of the LINPACK benchmark parallelized on
the EM-X multiprocessor and evaluate its performance focusing the floating point operations
in which a regular repetitive pattern occurs. It is important to overlap the communication
and calculation as much as relationship between the broadcast algorithms and load balancing.
Exploiting the potential of a reduction of the number of memory accesses and adopting the
multi-column simultaneous elimination technique, we also further accelerated the most inner-
loop code we had already reported for optimization on a single processor. We demonstrate
that the parallelized LINPACK benchmark on the 80PEs system can achieve 354.2 Mflop/s
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for a matrix of order 1000 and 601.5 Mflop/s for order 5000.
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for (k = 0; k < n-1; k++) {
for (i = k+1; i < n; i++)
pivoting for ali,k];
for (j = k+1; j < n; j++) {
/* row elimination */
for (i = k+1; i < n; i++) {
ali,j] -= alk,j] » ali,k];

}
}
}
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for (j = k+1; j < mn; j+=4) {
for (i = k+1; i < n; i++) {
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}
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