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Research on MPI + OpenMP parallel optimization

of water quality forecast system
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Abstract; OpenMP ( Open Multi — Processing ) can achieve an ideal parallel performance on shared
storage system. MPI + OpenMP hybrid parallel programming model is closer to the architecture of
multi — core clusters. The hybrid model on the multi — core cluster was executed. The test results
showed that the hybrid parallel programming model could reduce 95% of the run time of the serial
program. And its parallel speed — up ratio was more than 20. This paper shows the hybrid parallel
model is an improvement of the pure MPI parallel system with better speed — up ratio and scalability.
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Fig.1 Demonstration area’ s water quality
prediction model of Jiaozhou Bay
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Fig.2 The plane schematic diagram of three
dimensional C grid
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hybrid parallel model
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Tab. 1 Performance test results of non — blocking

communications

HERAE BATWE/s N &S

1 2014 1.00 1.00

2 1178 1.71 0.86

4 547 3.68 0.92

6 404 4.99 0.83

8 318 6.33 0.79

10 283 7.06 0.71
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Fig.4 The running result of pure MPI paral-
lelization, the left and right are the rela—
tionship of computation time and speedup
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Fig.5 The line chart of the run time of dif-
ferent processes number changing with
threads number or cores number
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processes number changing with threads number
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