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Abstract Blockchain is a kind of distributed ledger system with peer-to-peer network, which has drawn widespread at-
tention because of its characteristics such as decentralization, non-tempering, security and credibility. In a blockchain
system,some nodes have the Byzantine errors such as operational errors,network latency,system crashes,malicious at-
tacks.and so on. The existing consensus algorithms are less tolerant to the Byzantine nodes in the blockchain,and the
scalability of the blockchain system is poor. In order to solve these problems, this paper proposed a Byzantine consensus
algorithm based on Gossip protocol, which allows the system to tolerate less than half of the nodes as the Byzantine
node and achieve the fault-tolerant performance of XFT consensus algorithm. This paper proved that the algorithm can
reach consensus in a distributed system with Byzantine defects from the agreement,correctness and termination. At the
same time,the system adopts the uniform data structure,and thus has better scalability and facilitates the right node to
identify the Byzantine nodes in the blockchain system. In this algorithm,the proposed node is shifted with the change of
the length of blockchain, so that all nodes in the system are in the same position, thus avoiding the single point of failure

problem.,and making the system have better dynamic load balancing performance.
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Table 1 System setting of algorithm instance

Node View LD BFT
A B.C any yes
B E.D m no
C B.,D any yes
D A.C m no
E C.D m no
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Table 2 Communication results of the first round
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Table 3 Communication results of the second round

Number Node Initial GD Output GD

A [woms—m,—]

1 Ewamaq.m,
C [fam,q.— m] [f&wwimoqom,m]
B Smass

2 [/ s m] [fomys,mom]
D [fome—m,—]
c ew,maq,m, i

3 D [f[ji/;ml.]i.izitn]m] [f&wimys&qomam]
D [f&w,m,s&q.m,m]

4 ; &w,m,s&qom,
C [f&w,m,s&q,m,m] [f&wwim.s8eqimom]
E [fomysy—om]

5 ’ Bewymys&qumam
D [f&w.m,s&q.m,m] [f8w0sm.séqmom]
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