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Abstract; In this paper Silicon-Crystal application was successfully transplanted onto the “TaihulLight” by using
Sunway OpenACC. Considering the fact that the OpenACC driven by control flow could not effectively solve the
problem of memory-intensive applications’ bandwidth-access optimization and cross-time iteration, this research
used the method of task graph parallelization driven by data flow to improve the parallelism between task iterations
and took advantage of random peak access between tasks to increase the memory bandwidth. Experimental results
show that the application through Sunway OpenACC transplantation obtains 2. 26 times acceleration on its single-
core group. When the time step is 1, the application with transplanted task graph parallelization can obtain 2. 52
times acceleration and its performance is 11. 5% higher than OpenACC. When the time step is extended to 20, the

size of the task graph increases and the out-of-order scheduling of the task further expands the advantage of random

I
Y75 B H#A:2018-12-10
E&WE: HEESU AT E 7R (2017YFB0202002)
EERA A PHA993—), B AR FT A L85 AL, mﬁﬁﬁﬁﬁﬁﬁw JEERETTEL.
1 EA969—) B TT AR N BB A R O 1 R AT 4R R e b BT R AR S S TR
E-mail: hrfy@263. net



« 58 LARRKXFFROE A F R 2019 4% 3 #7

peak access. The total application obtains 3.2 times performance acceleration, which is 42% higher than that of
OpenACC.
Key words: TaihuLight; Sunway OpenACC; data flow; task graph parallelization; MD simulation.
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