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Research on Parallel Computing Model for Sunway Many-Core
Supercomputing System
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(National Research Center of Parallel Computer Engineering and Technology, Beijing 100083)

Abstract  Supercomputers based on heterogeneous many-core processors have become the main-
stream of TOP500 high-performance computers. Existing parallel computing models, such as BSP,
LogP and PRAM, are designed for supercomputers based on multi-core processors, which cannot
meet the increasingly urgent needs of supercomputers and application development based on
many-core architecture. Aiming at the Sunway Taihulight system and Sunway exa-scale prototype
supercomputing system., based on the characteristics of many-core architecture, this paper proposes
a hybrid parallel computing model P-PALN (Parallel-Parallel Access via LDM & NOC). For parallelism
mode between computing nodes, the model uses the traditional BSP and LogP to describe. For
parallelism mode within many-core computing node, this model effectively describes many-core
parallel architecture featuring parallel private storage access to LDM and on-chip communication
(PALN), which can guide users to better design parallel programming algorithms based on
many-core architecture and engineers to optimize the corresponding parameters directionally
during hardware design of Shenwei many-core processor. The experimental results show that the
proposed model can effectively guide the hardware design and user many-core parallel programming,

thereby improving the performance of the system and application.
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