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Optimized Communication on a Large SMP Cluster for an Eigenvalue Library

TOSHIYUKI IMAMURA,* SUSUMU YAMADA
and MASAHIKO MACHIDA't

On solving an eigenvalue problem for dense-matrices on a distributed-memory parallel com-
puter, time-cunsuming parts of Householder transform and its back-transform are collective
communication, bcast, allreduce and row-column data-redistributions. As some large SMP
cluster systems, on which 100+ processors are installed like an SGI Altix3700Bx2, offer bet-
ter performance on a flat-MPI programming, vendor supplied MPI libraries are expected
to perform excellently, however, it shows insufficient performance. This paper covers, the
construction of collective communications by recursive use of copy, split and merge opera-
tions, communication optimization of bcast and allreduce with a consideration of the network
topology, and an idea of the auto-tuning methodology for the collective communcation.
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