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摘要摘要摘要摘要 随着互联网、生物医学及社交网络等复杂网络研究的深入，如何寻找其等效图中关键节点越来越重要。中介中心度作为衡量图中节点重要性

的主要指标，其单点的计算复杂度高达O(N3)，因而成为关键节点计算问题的难点。该文在对传统的中介中心度快速算法进行分析之后，提出了

一种适用于硬件设计的改进算法。同时，基于算法中各点独立、以及相邻计算间无数据依赖的特点，该文利用改进算法实现了一个流水线结构的

8计算单元并行计算系统，并在FPGA上完成了硬件系统的设计和验证。通过对比8核CPU软件系统的计算时间，该文的硬件计算系统实现了4.31
倍的加速比。
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Abstract： Betweenness centrality is a widely used indicator to measure the node importance in complex network s, but 

it is computationally-expensive to calculate betweenness centrality. In this paper, analysis on the traditional 

betweenness centrality algorithms is completed and a novel algorithm is proposed to meet the hardware design 

features. Based on this algorithm, parallel computing system is implemented on FPGA with task level coarse grained 

parallelism and pipeline based fine grained parallelism. The experimental results show that the FPGA based 

implementation achieves up to 4.31 times speedup compared with an 8-core CPU implementation. 
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