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Accurate Performance Measurement System for
Beowulf Cluster Systems

Kiyoshi Hayakawa T, Satoshi Sekiguchi § , Masahiko Iwane

Beowulf cluster consisted of commodity parts, such as PCs and 100base/TX LAN card, is the
most remarkable parallel computer system. Collective communications using MPI are the
most integral packet forwarding methods on the cluster computing. Accurate performance
analysis of collective communication is useful on performance evaluation and prediction of
Beowulf cluster system. In order to measure execution time accurately, each node have to
take the first step with execution by barrier. But it is difficult for each node to take the
first step with execution each other, since it receives the packet indicating barrier completion
through Ethernet (i.e. MPI Barrier) in different time.

This paper describes the Beowulf cluster system (SCCB cluster) that allows us to measure
execution time accurately. SCC (Synchronization Communication Controller) was imple-
mented in this cluster system. SCC is able to finish executing barrier less than 10us with
32 nodes. As the performance analysis of MPI collective communication using barrier that
SCC performs (SCC_Barrier), performance of MPI collective communication of SCC_Barrier
is less fluctuation than that of MPI Barrier.
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