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Study for High-speed comuting for plasma particle-in-cell simulation by using GPU
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The objective of this study is to develop method to accelerate calculations for
plasma particle-in-cell simulation by using GPU that is many-cores device connected by PIC-Express. The
particle-in-cell simulation method is expected to require more and more computer resources in near
future. The bottleneck for GPU is the send-and-receive of data between the host (CPU) and the device
(GPU). In order to reduce the the bottleneck, simulation data for calculation is divided into several
blocks. By using the divided blocks, the data transfer between CPU and GPU and data processing in the GPU
can be done simultaneously. This method reduces the data transfer time during the calculation of the
particle-in-cell simulation. This method achieved 8-times faster computing than the calculation by a core
of the CPU. By using the GPU-Particle-in-cell simulation, | cited results related to a nonlinear
development of waves in plasma.
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