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Efficient Collective Algorithmsfor Grid Environment

MOTOHIKO MATSUDA ,T YUTAKA ISHIKAWA ,T.1T ToMmoOHIRO KUDOH ,t
YUETSU KobAMA T and RYousEl TAKANOT

Several MPI systems have been proposed for Grid environment, in which collective algorithms for wide-
area networks are provided, but they are optimized under the assumption of low bandwidth in wide-area

networks. However, recently, the bandwidth of wide-area networks has become much wider, and the as-
sumption is now obsolete. Thus, we designed new collective algorithms by modifying ones for clusters
proposed by van de Geijn and by Rabenseifner, to effectively utilize the available bandwidth of fast wide-

area networks.

In addition, the algorithms incorporate a mechanism to restrict the number of nodes to

simultaneously communicate over wide-area networks, to reduce network congestion. We confirmed the
effectiveness of the algorithms for Bcast, Allreduce, Gather, and Alltoall by experiments using an emulated

network environment.
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void
vandegeijn(void xbuf, int siz)
{
if (rank < (nprocs/2)) ({
for (1 = 0; i < (log2(mprocs)-1); i++) {
split_copy(buf, siz, i, hemisphere) ;
1
1

counter copy (buf, siz);
for (i = 0; i < (log2(mprocs)-1); i++) {
merge_copy (buf, siz, i, hemisphere) ;
1
1
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void
rabenseifner (void xbuf, void xtmp, int siz)

{

for (i = 0; 1 <

}

counter reduce (buf, tmp, siz);
for (i = 0; i < (log2(mprocs)-1); i++) {
merge copy (buf, siz, i, hemisphere) ;
1
1
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split_reduce (buf, tmp, siz, i, hemisphere) ;
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