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基于前验负载差异的负载平衡性能模型 
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摘要： 基于有限差分离散的并行应用非常普遍，针对此类问题的负载平衡性能评估，引入了一个刻画应用问题负

载平衡能力的关键参数：最大负载变化率，推导了一个以并行效率为目标函数的负载平衡性能模型，涉及问题规

模、并行通信计算比、离散格式复杂度和并行规模等。以POP全球海洋模式并行程序为测试实例，验证了该模型的

性能。结果显示最大负载变化率作为衡量负载平衡程度的指标是有效的，基于模型的预测性能与实测性能在总体趋

势上基本吻合。该性能模型对基于有限元、有限体积等其他局部离散格式的大型并行计算应用的负载平衡能力评估

也具有参考价值。
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Load-balancing evaluation model based on pre-defined variability

Abstract: An evaluation model of load-balancing was presented for finite difference parallel computing. 
Maximal Load Variability （MLV） was introduced as a key index for load-balancing, and the quantitative 

model was constructed with parallel efficiency as the object function, involving ratio of communication to 
computing, degree of parallel, problem size and complexity of local numerical schemes. Both the 
parameter MLV and the model were verified by analyzing the POP global ocean circulation model 
benchmark. The results show that the performance derived from the evaluation model is consistent with 
that of wall-time measurement on the whole. And the model given in this paper is also useful for those 
parallel applications with local schemes such as finite element and finite volume.

Keywords: numerical parallel computing   load balancing   evaluation model   load variability   ratio of 
communication to computing   
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