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Multiphase -field simulation of three -dimensional euetectic growth
affected by OpenCL parallel flow
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Abstract: Based on KKSO three-dimensional multiphase-field model of multiple alloy eutectic, a high-
performance computing method for OpenCL-+ GPU software and hardware architecture is studied. Taking
CBr,-C,Cl; as an example, the evolution process of three-dimensional eutectic microstructure is implemen-
ted on condition of forced convection by means of multr-process and multi-threaded concurrent execution on
two heterogeneous platforms of AMD and NVIDIA, respectively. The result shows that, on the same cal-
culation scale, a certain acceleration ratio will be obtained respectively on the two platforms. The parallel
algorithm optimized to a certain extent will be compared with the serial algorithm on CPU platform and
the acceleration ratio of the former on heterogeneous platforms will be able to amount to 20.2 times and 23.
6 times of the latter, respectively, improving greatly the calculation efficiency. At the same time, with
powerful floating-point computation ability, to the more accurate simulation result will be acquired, achie-
ving the double demand of computational efficiency and transplanting ability. The problems of traditional solution
of phase-field model such as large computation, low efficiency and limited qualitative research will be resolved.
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