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Abstract: In response to the problems of low co

tational efficiency and high storage overhead in large-scale Internet of Things

(ToT) data integrity verification, this pl'poses a blockchain-based cloud-edge collaborative large-scale loT data integrity

verification scheme. This solution optimization through two innovative points: first, edge nodes are introduced to assist
blockchain smart contracts in ¢ ¢ verification tasks, which not only reduces the computational burden of the blockchain but
also ensures verification fairnes$hrough the execution of arbitration algorithms by smart contracts; second, ZSS short signature
technology is used to construct batch verification protocols, which effectively reduces the overhead of data block label computation
and blockchain storage. Finally, this study proves the effectiveness of the proposed scheme from two perspectives: security and
complexity theory analysis and performance simulation verification. The experimental results show that the proposed scheme im-
proves the efficiency of data block label calculation by 50. 7% compared with traditional BLS signature schemes, and the verifica-
tion calculation efficiency improves by 29. 3% compared with similar signature schemes.
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