BAF2£R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software [doi: 10.13328/j.cnki.jos.006892] http://www.jos.org.cn
OB B AT TR Tel: +86-10-62562563

AT S R RSN E (] 2 ]
BYRY B 4% HEX-" BERY WER”

(RHEEKE: BRE S THELEE, RHE 300350)
ORI G HE M R A 5 0 T 3 5206 22, 3 300350)
WA 7E#E: BBEL, E-mail: qiutie@tju.edu.cn

[m] A

i B ARALRARASLRBTRRERARRELRMT L TR RERBE, TAHZ k2R E, RS ELE,
BEELEFKEHFERERCLAEBKE A, PEHRKPaLm g REZRRE MR A THERIIALGE
W AR R AT B8 M) T feb, AR A48 K. T2 AR LA ik T K8 I ) BT 2 469 Fh . 4R o —FF i A TG
JEAUH] 49 R 34k 3) A LR & (DBCP), i i TREIEAUH £ T4 69 AT4R T &t & i A 09 AT T S 6913 2948, A&
HARERRSTHEET L. BB MKEE O mE R4 R, DBCP 2 i 3) AL KR ERIEHS | 2 W
B FAARAEHRELNER AT &, B A% RR. BE R 2@ T RNRLE GTEKRE, DBCP 24 R ki
M BER A, 2R EHIAR R R 2030 R A At R R EATIE, 3 fAnbe b iRik &, 22 530508, DBCP
89 Bk R T RAANKEF LR ELL Byzcoin AL, T £ —A 3 Bl B A Beik o st & A8 PV AR, Se A HEAR
F Byzcoin.

IR X ek RAIR, FURIEAS); Sh AR R RSB K

hEE S-S TP301

TSGR A BEYUEE, IERK, SRR, IR, s A 7 A PRI ML 1 X SR BB SR, R AF2# 4L http://www jos.org.cn/
1000-9825/6892.htm

5| A M Hou KX, Qiu T, Xu TY, Zhou XB, Chi JC. Dynamic Blockchain Consensus with Pre-validation. Ruan Jian Xue
Bao/Journal of Software (in Chinese). http://www.jos.org.cn/1000-9825/6892.htm

Dynamic Blockchain Consensus with Pre-validation

HOU Kai-Xiang'?, QIU Tie"?, XU Tian-Yi'"?, ZHOU Xiao-Bo'?, CHI Jian-Cheng'”

'(College of Intelligence and Computing, Tianjin University, Tianjin 300350, China)
*(Tianjin Key Laboratory of Advanced Networking, Tianjin 300350, China)

Abstract: The committee consensus and hybrid consensus elect the committee to replace the whole nodes for block validation, which can
effectively speed up consensus and improve throughput. However, malicious attacks and bribes can easily lead to committee corruption,
affect consensus results, and even cause system paralysis. Although the existing work proposes the reputation mechanism to reduce the
possibility of committee corruption, it has high overhead and poor reliability and cannot reduce the impact of corruption on the system.
Therefore, this study proposes a dynamic blockchain consensus with pre-validation (DBCP). DBCP realizes reliable reputation evaluation
of the committee through pre-validation with little overhead, which can eliminate malicious nodes from the committee in time. If serious
corruption has undermined the consensus result, DBCP will transfer the authority of block validation to the whole nodes through dynamic
consensus and eliminate the committee nodes that give wrong suggestions to avoid system paralysis. When the committee iterates to the
high-credibility state, DBCP will hand over the authority of block validation to the committee, and the whole nodes will accept the
consensus result from the committee without verifying the block to speed up the consensus. The experimental results show that the

throughput of DBCP is two orders of magnitude higher than that of Bitcoin and similar to that of Byzcoin. In addition, DBCP can quickly
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deal with committee corruption within a block cycle, demonstrating better security than Byzcoin.

Key words: blockchain; hybrid consensus; pre-validation scheme; dynamic consensus; committee corruption
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