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The authors have applied MPI/OpenMP hybrid parallel programming model to the fast multipole method in

molecular dynamics simulations on a symmetric multiprocessor (SMP) cluster architecture. The parallel

performance of the MPI/OpenMP hybrid programming style was compared with that of a conventional flat

programming style, which uses only MPI both for Inter- and Intra-SMP nodes. The computer used here is Hitachi
SR8000/MPP placed at the University of Tokyo. When using 16 SMP nodes (128 PEs), it was observed that the
performance with the hybrid style was 25% higher than that with the flat-MP1 for the simulation of a system of

charged particles.
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Fig. 1 MPI/OpenMP hybrid programming on SMP cluster
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Fig. 2 Hierarchical clustering of particles
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Fig. 3 Schematic drawing of Anderson’s method
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Fig.4 Process of parallel molecular dynamics method
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Fig. 5 Assignment of PEs
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Fig. 6 Parallel efficiency (Small: N=59,319, Large: N=117,649)
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Fig. 7 Performance ratio (Small: N=59,319, Large: N=117,649)
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