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Implementation and Evaluation of Molecular Orbital
Calculations Program on a Compact Cluster

Kiyoshi Hayakawa*, Tohru Sasaki**, Hiroaki Umeda** T,
and Umpei Nagashima™*

In molecular orbital calculations, one of the high performance applications, execution time of
Fock matrix construction is approximately 99% of all execution time. We are developing a
compact embedded cluster (called EMDC), and a communication method on it for a parallel
Fock matrix construction program . The parallel Fock matrix construction program was de-
veloped on EHPC project, and EMDC has been developing for low power, small space and
rapid prototyping. Network architecture (tree-base network) of EMDC conforms to parallel
Fock matrix construction program. In order to communicate among the system, we developed
a communication library for tree-base network. In evaluations, two parallelizing methods were
executed on EMDC. Specially, the dynamic task distribution method shows high paralellization
efficiency on hetero cluster like EMDC system.
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