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Overview of Blockchain Consensus Algorithms

TAN Pengliu, WANG Runshu,ZENG Wenhao, WANG Shikun and ZOU Wenshi
School of Software, Nanchang Hangkong University, Nanchang 330063, China

Abstract Consensus algorithm not only maintains the stability and security of distributed system,but also is the key technology
in the development direction of blockchain. With the rapid development of blockchain technology.the research of consensus algo-
rithm has attracted more and more attention and favor of researchers. Nowadays,choosing an appropriate consensus algorithm in
different application scenarios is a selective problem that researchers have to face. Starting from the types of service object nodes,
this paper classifies the consensus algorithm into three categories: public chain, alliance chain and private chain. Based on these
three categories,this paper expounds the basic principles of some mainstream and some new blockchain consensus algorithms,a
total of 9 consensus algorithms,and evaluates the performance of these 9 consensus algorithms from three aspects: decentraliza-
tion, security and scalability. This paper also analyzes and summarizes the advantages and disadvantages of the relevant algo-
rithms,and gives the relevant directions to optimize the blockchain consensus algorithm for researchers’ research and reference,
so as to promote the steady development of blockchain consensus algorithm.

Keywords Blockchain,Consensus algorithm,Public chain, Alliance chain,Private chain, Advantages and disadvantages
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Fig.3 Fast path consensus process of SBFT algorithm
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Table 2 Comparison of 9 consensus algorithms
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Table 3 Decentralized scoring rules of 9 kinds of consensus
algorithm
g CRTREFAORRFR .,
& #HwEF R NE
PoW 4 3 2 9
PoS 4 3 1.5 8.5
DPoS 3 2 3 8
PBFT 2 3 3 8
SBFT 2 3 3 8
T-PBFT 1.5 1 1 3.5
MBFT 2 3 3 8
Paxos 1 2 3 6
Raft 1 2 3 6
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Table 4 Security scoring rules of 9 kinds of consensus algorithm
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Fig. 7 Comparison of security levels of 9 consensus algorithms
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Table 5  Scalability scoring rules of 9 kinds of consensus algorithm
Hk KRHHFE HEELARE HTEFEF Ao
PoW 1.0 3 0 4.0
PoS 2.0 3 0 5.0
DPoS 4.0 3 0 7.0
PBFT 3.0 1 0 4.0
SBFT 3.0 3 0 6.0
T-PBFT 3.5 1 0 4.5
MBFT 2.0 1 0 3.0
Paxos 4.0 1 —3 2.0
Raft 4.0 3 0 7.0
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Fig. 8 Comparison chart of scalability of 9 consensus algorithms
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Table 6 Advantages and disadvantages of 9 consensus algorithms
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