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A GPU-accelerated Poisson equation solver for multiphase CFD code JUPITER
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Transient heat flow analysis of nuclear reactors is very important from the view point of efficient design and safety. We

have developed the stencil-based CFD code JUPITER for simulating three-dimensional multiphase flows. We extended
the JUPITER with GPU-accelerated Poisson solvers based on the P-CG and P-CBCG methods. All main kernels were
implemented using CUDA, and the GPU kernel function is well tuned to achieve high performance on the latest Volta-
core GPUs. The developed solvers showed good strong scaling up to 2,048 GPUs/CPUs on the Summit (NVIDIA TESLA
V100), the ABCI (NVIDIA TESLA V100), the Oakforest-PACS(Intel Knights Landing). Finally, the performance gain
from the Oakforest-PACS ranges from 1.2 ~ 1.6x on the Summit and 1.4 ~ 1.7x on the ABCI, respectively.
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Fig. 1: Strong scaling results of (a)P-CG and (b)P-CBCG methods using the ABCI, the Summit, and the Oakforest-PACS.
(Number of grid points = 1,280 x 1,280 x 4,608)
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