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Efficient Execution Technique of Shared Memory Programs on
Distributed Memory Parallel Computer EM-X Using
Fine Grain Communication Mechanism

HIROFUMI SAKANE, Tt HIROKI HONDA,tT TOSHITSUGU Y UBA, 't
YUETSU KODAMAt and YOSHINORI YAMAGUCHI! Tt

In this paper, we discuss efficient parallel execution of shared memory programs on a physi-
cally distributed memory multiprocessor EM-X. The EM-X provides shared memory abstrac-
tion with a global address space and a remote memory access mechanism. For this approach,
multithreading efficiently hides the latency caused by fine-grain communication, while the
thread switching overhead still remains. To reduce the thread switching overhead and exploit
locality of shared data, we have implemented a coherent local copy mechanism by software.
Performance analyses show that a highly optimized implementation for a frequently shared
access program greatly improves the performance, in spite of additional software overhead.
We show that the tradeoffs between these two approach provide a basis for the selection of
a technique that is more appropriate for efficient executions of various applications on the
EM-X.
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Table 3 Traffic (for 64PEs, average number of words per
processer).
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