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An approach to development of high performance computing systems
for finite element numerical simulation

Miao Xingiang™ ™ , Jin Xianlong™ ™ , Ding Junhong **
( " State Key Laboratory of Mechanical System and Vibration, Shanghai Jiaotong University, Shanghai 200240 )
( ™ School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200240 )
( ™ Shanghai Supercomputer Center, Shanghai 201203 )
Abstract
To realize high accurate finite element numerical simulations in different fields, a study on development of high
performance computing software capable of running on supercomputers was conducted, and a general scheme for de-
velopment of high performance computing systems for finite element numerical simulation was proposed based on the
reference and utilization of the excellent research results in the areas of parallel computing and finite element nu-
merical simulation in the world. The scheme divides a computing system into five moduls of pre-processing, region-
dividing, equation forming, equation solving and post-processing, and then develops them. Furthermore, it com-
bines them together to form a complete parallel computing system according to the interface rule. It releases the
broad researchers and engineers from a lot of complex programming work through the further development of the ex-
isting mature software and software packages and helps them to efficiently develop high performance computing pro-
grams suited for their own professional fields. The correctness and effectiveness of the proposed scheme were veri-
fied by an experiment on a real example. The study shows that the scheme is a useful tool for popularization and ap-
plication of high performance computing for finite element numerical simulations in various fields.
Key words: high performance computing, finite element analysis, numerical simulation, modular program de-
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