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The SPH method are attracting attention as an efficient method for solving free-surface flows in complex
geometries such as tsunami run-up phenomena. In the case of urban-scale disaster analysis, the particle method
must be applied to a large area with evenly spaced particles, which results in a large computational model.
However, the memory size of GPUs is smaller than that of CPUs, and therefore, multiple GPUs are required to
perform large-scale analysis. In this study, the parallel SPH particle computation using many GPUs including
communication across computational nodes is developed.
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Fig. 1 Multi-GPUs caluculation by MPI Communication
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Fig. 2 weak scaling measurement results
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Fig. 3 Profiler for weak scaling (explicit method) (each subroutine is displayed by color)

4GPU 8GPU

10000

8000
6000
4000
2000

Execution Time[s]

rank

16GPU

32GPU 64GPU

CG method
Communication Time

CG method
Caluculation Time

deal
Ideal
32

ran k

Fig. 4 Profiler for strong scaling (semi-implicit method) (each subroutine is displayed by color)
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