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Hardware Support for MPI Derived Datatypes Communication

YASUO MIYABE,' TOMOTAKA MIYASHIRO,' AKIRA KITAMURA,
NOBORU TANABE,* HIRONORI NAKAJOtt and HIDEHARU AMANO!

MPI derived datatypes, which allow users to communicate noncontiguous data with a single communica-
tion function, are useful for developing parallel applications efficiently. However, because of the overhead
for noncontiguous memory accesses, the performance of derived datatypes communication in many MPI im-
plementations tends to be insufficient. We have proposed to use hardware mechanisms for the improvement
of the performance of derived datatypes communication. In this paper, we implemented the mechanisms
in DIMMRnet-2 prototype board, which forms a PC cluster by attaching into the memory slot of host PC,
and developed the MPI library using them. The result of evaluation shows that the bandwidth of derived

datatypes communication using the mechanisms is 2.6 times compared to that without it.
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