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Abstract With the vigorous development of blockchain technology,information systems based on blockchain have been applied in
many fields.including digital currency.supply chain and other fields. Driven by the dual needs of supervision and practical applica-
tion, modifiable blockchain technology has been developed. However, the current modification scheme still has problems such as
excessive centralization of modification authority and low modification efficiency. In response to the aforementioned problems,a
transaction-granularity consortium blockchain ledger modification approach is proposed. It constructs a dual Merkle tree block
structure, utilizing elliptic curve encryption and Diffie-Hellman key exchange technology to encrypt and store the chameleon hash
trapdoor information(i. e. »chameleon hash private key) in the blockchain.reducing the system communication overhead for key
distribution. On this basis, the modification right is bound to the user through the Merkle tree,and the proposal is subject to vo-
ting review by authorized nodes, which effectively prevents the mining of modification rights and further improves the regulatory
warehouse capabilities of the blockchain system. Modification experiments show that the overall algorithm execution speed of this
consortium blockchain ledger solution reaches the millisecond level,and significantly reduces the additional overhead of data ope-
rations on the chain.
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Table 1 Comparison of added space for SPV nodes
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Table 2 CHSC generation algorithm execution efficiency

e R FPH EBARE RAHE/ms RAE/ms FHME/ms  F £ /ms’

2 200 14. 466 6.355 7.433 1.438
5 200 16. 864 6.389 7.452 1.063
10 200 17.148 6.467 7.552 0.948
15 200 19. 354 6.546 7.669 1.481
20 200 20.513 6.669 7.736 1.716
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# 3 Hsk IRE %M HATH AR

Table 3 Hsk recovery algorithm execution efficiency

XA FP#H ZAAH HAME/ms ®AE/ms FHME/ms % /ms?

2 200 0.1324 0.0377 0.0441 0.0001
5 200 0.2698 0.0873 0.1041 0.0004
10 200 0.4896 0.1631 0.1952 0.0024
15 200 0.5749 0.2382 0.2705 0.0014
20 200 0.8961 0.3162 0.3825 0.0072
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Fig. 4 Average execution speed of key algorithms
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Table 4 Time overhead symbol comparison
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Table 5 Comparison of modifiable blockchain solutions
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Fig. 5 Comparison of additional system overhead for modification

operations
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