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Abstract: To solve the problems of multi-chain blockchain using the final consensus mechanism of the main block-
chain, resulting in a large load on the main blockchain and restricting the performance of the slave blockchain, a master-
slave multi-chain consensus mechanism of the consortium blockchain based on hypergraph and MuSig2 aggregate signature
is proposed. Firstly, according to the hypergraph theory, a master-slave multi-chain architecture of the consortium block-
chain with the transverse hypergraph as the main blockchain and the sub-hypergraph as the slave blockchain is constructed.
Then, drawing on the divide and conquer ideology, combined with the consensus mode of “endorsement-sorting-verifica-
tion”, a hierarchical classification consensus mechanism is constructed to reduce the load pressure of the main chain
through classification processing transactions. Finally, a multi-party endorsement signature method based on MuSig2 aggre-
gate signature is constructed to improve the verification efficiency and performance of endorsement signatures. Performance
analysis shows that the multi-party endorsement signature of the consortium blockchain based on MuSig2 aggregate signa-
ture is safe and reliable, and the hierarchical classification consensus mechanism based on hypergraph and MuSig2 aggre-
gate signature has strong consistency and linear time complexity. Experimental result shows that the total efficiency of the
multi-party endorsement method based on MuSig2 aggregate signature is 1.55 times that of elliptic curve digital signature
algorithm(ECDSA), and the hierarchical classification consensus mechanism can improve the consensus efficiency by
12.5%. This mechanism has high performance and can meet the diversified business needs of enterprises.
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X He 3k 5 Ay {4 Pre_Hash, 5 A1 X H A VK 1S A5 Da-
taHash ; Data 375 X BRI, 605 HEF J5 19 28 5 91 3%
Envelope ; Envelope G FEAZ By B 2 qar Payload 45 Meta-
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BN Client, T B4 7 AL B, CHMEH L CooCenter
Eﬁﬁ:’éz:sig

Proposal,err := Client.CreatTransaction Proposal()// % J ¥iig 4= 1§38 5
£

err := Client.Broadcasted(Proposal )/ J7 3| #5358 5y $2 %8

NonceA := A.GetRound 1 Nonce(Proposal /15 452544 71 A §1%F 3¢ 7 1
SR B LA FA 25 4 Ty T B

round1MsgA , err := A.GetRound I Msg(NonceA,Proposal /75 545 44 7
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F% 7 i
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X
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