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Multi Level Parallel Computing for SW26010 Discontinuous Galerkin Finite Element Algorithm

WANG Xiaozhong' and ZHANG Zuyu®

1 Jiangsu Union Technical Institute, Wuxi,Jiangsu 214000, China

2 School of Internet of Things Engineering,Jiangnan University, Wuxi,Jiangsu 214122, China
Abstract The discontinuous Galerkin finite element method(DGM) is a high-precision numerical solution algorithm. Aiming at
the problems of low efficiency and high computational complexity of DGM parallel computing in electromagnetic engineering ap-
plications ,a parallel DGM algorithm based on the SW26010 platform is proposed. The parallel optimization of the DGM algorithm
is achieved through region decomposition,data structure reconstruction,kernel parallel computing of hotspot functions,computa-
tion and communication overlap,and kernel buffering optimization techniques. Experiment results show that compared with the
DGM parallel algorithm based on MPI process level, the proposed algorithm can achieve an average acceleration ratio of 46. 8.

Keywords Discontinuous Galerkin finite element method, Numerical simulation, Parallel computing, Domain decomposition
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