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A parallel particle simulation machine

based on EM-X and MD One

RyoTakata™ "' Akihiro Shimizu'' Yuetsu Kodama''' Hirofumi Sakane™'"'
Kenji Sayano' ! Hiroki Honda" Toshitsugu Yuba'

Particle simulations such as molecular dynamics or gravitational N-body simulation consumes
most of the machine time for simple iterations and therefore suitable for hardware acceleration.
ITL-MD One has high peak performance of some tens of giga flops by utilizing multiple hardware
pipelines to calculate the interactions between particles. But the following issues are known:(1)Host
bus bottleneck occurs with increasing MD One boards.(2)O(N) processing on the host CPU becomes
bottleneck as we speed up O(N*2) processing. EM-X is a parallel machine that has message based
efficient remote memory access mechanism. We propose a hybrid parallel machine based on EM-X
and MD One to overcome these problems A prototype machine with 4 ITL-MD One has been build
and connected to the existing SOPE EM-X.
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