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The classical spin model is one model for understanding mechanisms of phase transition. The
classical spin model is often analyzed by using a Markov Chain Monte Carlo simulation, and we
have developed the Swendsen-Wang multi-cluster algorithm, which is an algorithm of Markov
Chain Monte Carlo simulations, with GPUs. In this paper, we identify the bottlenecks of previous
methods with a single GPU and multiple GPUs, and we propose the new methods with a single GPU
and multiple GPUs. As a result, the computation time of the new method with a single GPU is about
half that of the previous method for all system sizes. In the new method of multiple GPU, the data
communication between each GPU is reduced by 90%, and the number of communications between

each GPU decreases by about half.
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L 512 1024 2048 4096
HEEFAI4] | 2.99ns | 2.28 ns | 2.09 ns | 2.07 ns
RBEF.I[2] | 1.29ns | 1.10ns | 1.01 ns | 0.93 ns
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