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Abstract: In order to realize safety, reliability and self-control of electromagnetic computing, the large-scale
parallel MoM is studied based on domestically-made many-core supercomputer platform named “Tianhe-2”. A
new LU decomposition algorithm named Block Diagonal matrix Pivoting LU decomposition (BDPLU)
algorithm, is proposed by analyzing the diagonally dominant characteristics of the matrix generated through
dispersing electric field integral equation of MoM, for the purpose of communication pressure reduction to
computer cluster and solution acceleration to MoM integral equation during large-scale parallel computation.
The BDPLU algorithm reduces the amount of calculation in the process of panel factorization. More
importantly, the algorithm completely eliminates MPI communication when pivoting. Using BDPLU algorithm,
the maximum number of CPU cores break through 6x10° CPU cores, which is the largest scale of parallel MoM
computation in domestically-made and many-core supercomputing platform at present, and the parallel
efficiency of solving matrix can reach 51.95%. Numerical results show that parallel MoM can accurately and

efficiently solve large-scale electromagnetic field problems on domestic supercomputing platform.
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