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Abstract The consensus algorithm is the most important part of blockchain system, which directly affects the blockchain sys-
tem’s efficiency.security and stability. According to different business scenarios,how researchers and developers choose or design
an appropriate consensus algorithm is a big problem for the implementation of blockchain applications at the present stage. Based
on the problem of Byzantine generals, this paper proposes the conditions that the consensus algorithm should meet in the design.
Then, this paper divides the consensus algorithms into CFT consensus algorithm and BFT consensus algorithm according to the
fault-tolerance type.describes the basic principles of the nine consensus algorithms in detail, and compares them from five as-
pects:fault-tolerance, performance efficiency, degree of decentralization, resource consumption and scale of use,and summarizes
their advantages and disadvantages. It is expected to help researchers and developers select or design consensus algorithms and
promote the application and evolution of block chain consensus algorithms.
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3.2.4 PBFT
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Fig. 1 PBET algorithm consensus process

T2 B B s 790 5 p MBI & P B35 R m T4 T K 4
M5 n, WA 20 5T & (Pre-Prepare svsn, D(m) ) iH
B HBE AR HW AN T EWESBRWT S n 2
(Pre-Prepare) 1§ B I8 A Z & 1 17 st S i A MER B Br, i
AUER B B0 1 a5 S Bk B O LLAM R A Y UK 3% (Pre-
paresvsn, DGm) i) IH B AT UK 332 HAR Y Y Pre-
pare 14 &, 24U F 2 45 (Pre-Prepare) i & — 3 i Prepare
TR SR m A B 1 & i (Prepared) IR 7S, X, 2 1
WA W — 4 (Commitsvsns DGm) o id T B 24 W $)
214 CEE B 5 3 56 3F A9 < Commit) 14 & I, m i 3R 3k
AN (Commited) IR FF B AT , BUAT 45 H B3R [0l 45 % 7
Ui (R A7 B 7 b bR A8 B0 2
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Fig. 2 BFT-Smart algorithm normal phase consensus process

3.2.6 DBFT
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Fig.3 DBFT algorithm consensus process

3.2.7 RPCA
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Table 1 Fault tolerance and performance efficiency comparison ofthe nine consensus algorithms
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Fig. 5 Comparison diagram of degree of decentralization of nine

consensus algorithms
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Fig. 6 Comparison diagram of use scale of nine consensus algorithms
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Fig. 7 Resource consumption comparison diagram of nine

consensus algorithms
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Table 2 Advantages and disadvantages of nine consensus algorithms
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