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The lattice Boltzmann method (LBM) as an explicit numerical scheme, which requires
only neighboring operations, is very suitable for parallel or GPU computations. Thus,
GPU has been successfully used for lattice Bolztmann computations [1, 2], which had
demonstrated that the computational power of GPUs is far exceeded that of PC-based
CPUs. In the present study, multi-relaxation-time (MRT) lattice Bolztamnn method [3] is
used to compute three dimensional lid driven cavity flows. The present GPU implementa-
tion is an extension of the work by Chang et al. [2], where mainly the GPU global memory
was adopted and the multi-GPU calculation was conducted on three GPUs within a single
node with OpenMP. Here, message passing interface (MPI) based multi-GPU computa-
tions combined with shared memory are explored to increase the parallel performance. In
this work, the following issues are addressed: (1) Performance of GPU using global mem-
ory and shared memory; (2) Factors affecting the scalability for cross-platform multi-GPU
computations. The results obtained for three dimensional lid driven cavity flows are used
to assess the performance of the computations.
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