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Parallelization and optimization of alternating direction implicit CFD solver on GPU bR
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Abstract: Alternating Direction Implicit (ADI) scheme is a typical discretization scheme for solving (S5 A5
partial differential equations. However, there are few researches on the implementations and F GPUIHAT

optimizations of ADI scheme on GPUs for practical Computational Fluid Dynamics (CFD) applications. In S y
A SCAEE AR EE

this paper, through analysis of the characteristics and calculation processes of ADI solver in a practical
CFD application, the authors implemented fine-grained GPU parallelization algorithm for the ADI solver P X
based on grid points and grid lines by a Compute Unified Device Architecture (CUDA) model. Some b 1R AEAE
performance optimization methods were discussed. The experimental results on the TianHe-1A b5
supercomputer show that the proposed GPU-enabled ADI solver can achieve overall speedup of 17.3 ”
compared to single CPU core when simulating a 128 X128X128 grid. The speedups for inviscid flux bR

calculation, viscous flux calculation and ADI iteration are 100.1, 40.1 and 10.3 respectively. PubMed
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