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Abstract: The message passing interface (MPI) and hybrid programming models for the parallel computation of
a pressure equation were compared in a distributed memory system. Both models were based on domain
decomposition, and two numbers of the sub-domain were selected by considering the efficiency of the hybrid
model. The parallel performances for various problem sizes were measured using up to 96 threads. It was
found that in addition to the cache-memory size, the overhead of the MPI communication/OpenMP directives
affected the parallel performance. For small problems, the parallel performance was low because the percentage
of the overhead of the MPI communication/OpenMP directives increased as the number of threads increased,
and MPI was better than the hybrid model because it had a smaller communication overhead. For large
problems, the parallel performance was high because, in addition to the cache effect, the percentage of the
communication overhead was relatively low compared to that for small problems, and the hybrid model was
better than MPI because the communication overhead of MPI was more dominant than that of the OpenMP
directives in the hybrid model.
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