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Molecular Dynamics simulation with
Spatial Decomposition method on CP-PACS

- Masazumi MATSUBARA,! Ken’ica1 ITAKURAt
and TAIsuKE BOK Ut

In this paper, we introduce an Molecular Dynamics (MD) simulation based on spatial de-
composition method on CP-PACS massively parallel processor. Generally on MPP system
with mesh/torus network, block mapping algorithm for spatial decomposition is used due to
its data transfer characteristics. On this method, the algorithm may be complicated to keep
load balancing. On CP-PACS, however, we can utilize its powerful wide area communication
feature to realize natural load balancing based on cyclic mapping. We confirmed this effect
on MD simulation with 256 nodes.

In addition, we show this method is also effective from the view point of required memory
amount compared with the particle decomposition method. It was shown that the suitable
method can be determined by the number of moleculars and available memory capacity. Us-
ing our spatial decomposition algorithm, we can handle 67 million molecular problem with
256 nodes each of which has only 64 MB of main memory, in speed of about 150 sec/step.
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