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OPENMP PARALLEL PERFORMANCE OF A CFD CODE ON MULTI-CORE SYSTEMS
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OpenMP is becoming more and more useful as a simple parallel processing paradigm on SMP (Shared
Memory Multi-Processors) computing environment with the development of multi-core processors. However, very few
data is available publically regarding the OpenMP performance in CFD (Computational Fluid Dynamics). In the
present study a CFD fest suite is prepared for the performance evaluation of OpenMP on various multi-core
systems. The test suite is composed of two-dimensional numerical simulations for inviscid/viscous and
reacting/mon-reacting flows using three different levels of grid systems. One to five test runs were carried out on
various systems from dual-core dual threads to 16-core 32-threads systems by changing the number of threads
engaged for each test up to 80. The results exhibit some interesting results and the lessons learned from the tests
would be quite helpful for the further use of OpenMP for CFD studies using multi-core processor systems.
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Fig. 1 The flow chart for the parallel performance evaluation of
2D reacting/non-reacting flow analysis code
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Fig. 2 The structure of parallel performance evaluation package
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