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Speed-up of a Tree Code for Gravitational Systems by Multi-GPU
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Abstract: Since the Tree Method is an efficient algorithm to compute gravity among particles, it is widely
utilized in computational astrophysics. In this paper, we speed up it by using GPUs (Graphics Processing
Units). We propose expedients to reduce the frequency of warp branching and to achieve high cache hit
rate. We implement them and succeed to make the kernel function 4 times faster compared to the methods
proposed in the previous work. Furthermore, we parallelize our code using MPI and achieve the suitable
performance for the large scale problems in which the number of particles is larger than 10%.
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