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Implementation and Performance Analysis of a Parallel SIMPLER Model
Based on Domain Decomposition

Ho Sang Kwak, Sangsan Lee

Parallel implementation is conducted for a SIMPLER finite volume model. The present
parallelism is based on domain decomposition and explicit message passing using MPI and
SHMEM. Two parallel solvers to tridiagonal matrix equation are employed. The
implementation is verified on the Cray T3E system for a benchmark problem of natural
convection in a sidewall-heated cavity. The test results illustrate good scalability of the
present parallel models. Performance issues are elaborated in view of convergence as well
as conventional parallel overheads and single processor performance. The effectiveness of
a localized matrix solution algorithm is demonstrated.

Key Words: <% 9 ¥ ¥(Domain Decomposition), " A] A] '@ (Message Passing), 33 A4}
& & (Computational Efficiency), &34 (Scalability), ¥ 2 88 3y (Parallel
Matrix Solver), 5% 4] (Convergence)
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Table 1. Composition of the elapsed time [%].
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Fig. 4 Variation of composition of total time T.
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