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[ Abstract] Blockchain can effectively connect the Internet of Things, 5G ,big data, artificial intelligence and other
technologies, playing/ an “important role in new infrastructure construction. As the core of blockchain technology, the
consensus mechanism/determines the consistency and correctness offithe ‘blockchain databases, and thus determines the
security , extensibility. and throughout of blockchain. This papef” categorizes the existing consensus mechanisms of
blockchain into three types of single consensus mechanisms and six types of mixed consensus mechanisms. From the
perspective of principle realization, it systematically describes the principles of each kind of consensus mechanism, their
advantages and disadvantages,and the operations required for the/consistency of inductive nodes. From the perspectives of
engineering applications, it analyzes the application scenarios of the consensus mechanisms, introduces blockchain
projects ,and compares the key performance between consensus mechanisms. Finally, it gives the solutions to the problems
of energy consumption and efficiency faced by existing consensus mechanism studies, and discusses the further research
directions including the reward and punishment mechanism ,network slicing and storage slicing.
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Fig.4 Execution flow of Dfinity consensus mechanism
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i — &y, Dfinity L] A3 5 BE Y 5 TC TR R 5
SLOFNHE IR DGIE B BE , T LA S AF A2 WAL T L B A
YA KR 2 T RN G e I T a2 2 4 iy
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(delegated Byzantine Fault Tolerance , dBFT) 3R #l,
B0 25 F R B A A T B R AT BT
ZE e, AR e Ik NGz 17 BFT 5536 3k g 840
A RHT X B, dBFT SRR PG A 2 T N RACER K&
B e e A A Y F AR TR . dBFT LR BL B
FEA R X He] DL ST BN, B 1S B ~ B 20 BB AR
— AN X e, Ak S AT 3A 1000 TPS, 1] DL 2
Wy fe KFE 5 5% f=L(R-1)/3],{H7E NEO
i 52 % NEO T H 7 [7 2 A4 g i ok iR
MHCE AT A T AR S o 6 AN il 3 H Oy
il g2iE T et R4



FHa6 12 W

WA AT S KHUEE LR 255k 7
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2.5.1 VBFT iHHL4I
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2.5.2 Algorand R ML
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Fig.5 Execution flow of Tendermint consensus mechanism
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Fig.6 Execution flow of Chainspace consensus mechanism
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Table 1 Performance comparison of single consensus mechanisms
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