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Parallel Optimization of MOC/SN Coupled Three-Dimensional
Neutron Transport Program

HE Qinl , YANG Hao"*, ZHOU Shiji6:2 , ZHOU Hang] ,  WEN Wu'
(1. College of Computer Science,, Chengdu University of Information Technology, Chengdu,610225, China;2. School of Information and
Software Engineering, University of Electronic Science and Technology of China,Chengdu,610054 , China)

Abstract; KYCORE program is a three-dimensional neutron transport program developed by Nuclear Power Research In-
stitute of China, which is coupled with radial characteristic line method and axial discrete longitudinal scale method.
KYCORE program adopts geometric domain parallel method, which can compute data of different domains in parallel.
However, due to its huge computational load and memory occupation, the time gain obtained from KYCORE based on
geometric domain parallelism is insufficient, and the program can no longer parallel the transport module level in the do-
main. To address this issue, MPI 2D topological communication structure divides the computation of different dimensions
into different communication domains, which is suitable for 2D computation problems. By applying it to KYCORE pro-
gram, the geometric domain and the transport module become independent, and the parallel optimization of the transport
module within the domain, namely the two-dimensional dimension, can be further realized without destroying the original
parallel structure of the one-dimensional geometric domain. For the method of characteristics module in the transport
module, the two-level parallel optimization algorithm adaptively divides the energy group computing tasks for each
process, each process dynamically balances the load. , Finally, for the C5G7 benchmark example test, the parallel effi-
ciency of the transport of method of characteristics module reaches 70% or more for the cases of varing sizes.

Keywords : KYCORE program ; MPI 2D topology communication structure ; parallel algorithm of method of characteristics



