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Parallelization of FEM Using Multi-level
Substructure Method

Hideo Fukumori  Yoichi Kono Ken Nishimatsu  Yoichi Muraoka

School of Science and Engineering, Wascda University
3-4-1 Ohkubo Shinjuku-ku, Tokyo 169, JAPAN.

We implemented multi-level substructure method for FEM and its on the Fujitsu AP1000
parallel computer. This method first decomposes the domain into small substructures.
These substructures make transformed coefficient matrices for the nodes on the substruc-
ture boundary and these matrices are added up in pairs to form larger substructures. This
process is repeated until there is only one substructure left.

Size of matrices processed in each substructure is small and this helps to reduce overall
computational time. In addition, each matrix can carry out most of the matrix transfor-

mation independent of other substructures, which helps to achieve high parallelism.
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