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Improved practical Byzantine fault-tolerant algorithm

based on communication delay grouping

SHAO Nan, CHEN Shansheng, CHEN Ning

(School of Mechanical and Energy Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: [Objective] In response to the shortcomings of high communication complexity and
high consensus delay that plague the practical Byzantine fault-tolerant algorithm (PBFT), an
improved practical Byzantine fault-tolerant algorithm (grouping PBFT, GPBFT) was proposed
for grouping inter-node communication delay. [ Method] First, blockchain system nodes were

grouped, and the number of groups was determined according to the minimum number of
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network communication; then, the average communication delay between each group of nodes
was calculated to screen the nodes in the group and determine the number of nodes in the group;
finally, the consensus success rate, the failure rate and the historical behavior evaluation
parameters of nodes were used as variables to calculate the reputation values of nodes, supervise
the consensus behavior of nodes, and reduce the participation of abnormal nodes. [ Result] Through
the simulation test of the blockchain system based on the Hyperledger Fabric platform, the
results show that compared with PBFT, the average delay of GPBEFT decreases by 57.86% , the
average throughput increases by 55. 04% ., and the order of magnitude in communication
complexity decreases from the square to logarithmic. [ Conclusion] GPBFT can meet the high
timeliness requirements of complex blockchain communication in multi-node scenarios, and
fulfill the needs of large-scale nodes of the industry blockchain system.
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