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Comparison of Collective Communication Performance on Parallel Algorithms

YosHIO TANAKA ,t KAZUTO KUBOTA ,t MITSUHISA SATO t
and SATOSHI SEKIGUCHI

Collective communications such as broadcast and reduction are frequently used in data par-
allel programs. It is important to know the performance of such primitive communications to
estimate the performance of parallel applications running on parallel systems. We measured
the performance of the collective communications on multi-processor systems. In this paper,
we present experimental results for collective communication performance. Results of our

experiments are able to apply to performance estimation and improvement.
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typedef struct {
mutex_t br_lock; /* lock for this structure */
cond_t br_cond; /* condition variable */
int br_count; /* counter */
int br_n_thread; /* the number of thread */
} barrier_t;

barrier(barrier_t *b)

{
mutex_lock(&b->br_lock);
b->br_count++;
if (b~>br_count < b->br_n_thread)

cond_wait (&b->br_cond,&b->br_lock); /* wait */
/* all process has come */

else {
b->br_count = 0; /* clear counter */
/* release all waiting threads */
cond_broadcast (&b~>br_cond) ;

}
mutex_unlock(&b->br_lock);
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int br_outcount; /* out counter */
int br_n_thread; /* the number of thread */
} barrier_t;

barrier(barrier_t #*b)
{
while(b->br_outcount != 0)

/* spin lock for enter */;
mutex_lock(&b->br_lock);
b->br_incount++;
mutex_unlock(&b->br_lock);
while(b~>br_incount != b->br_n_thread)

/% spin lock */;
mutex_lock(&b->br_lock);
b->br_outcount++;
if (b->br_outcount == b->br_n_thread) {

b->br_incount = 0; /* reset */

b->br_outcount = 0; /* reset, open door */
}
mutex_unlock(&b->br_lock);
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