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Abstract: The ineffective elimination of redundant data in unstructured big data cloud storage leads to low storage efficiency and high data
distortion rates. To address this issue, an optimization method for unstructured big data cloud storage based on blockchain is proposed,
aiming to improve storage integrity and reduce data redundancy and distortion rates. In this method, a blockchain-based redundant data
elimination structure is first constructed to classify and remove redundant data using an optimal separating hyperplane. Information entropy is
then introduced to assess data uncertainty, and principal component analysis is employed for dimensionality reduction to filter out invalid
information. On this basis, a blockchain storage optimization model is developed, optimizing data access speed and storage integrity based
on row and column read-write characteristics. Finally, an integrity verification scheme with a third-party arbitration mechanism is designed
to analyze two types of storage security issues: integrity proof tampering and denial of response. Experimental results show that the proposed
method loses 22 marker blocks under integrity proof tampering and 30 marker blocks under denial of response, which are completely
consistent with actual data loss. The maximum data distortion rate is only 12% across data volumes ranging from 1 MB to 5 GB,
significantly lower than the comparison methods based on SDN technology, particle swarm optimization, and local symmetry algorithms.
The proposed method effectively eliminates redundant data, reduces data dimensionality, and enhances the integrity and access efficiency of
unstructured big data cloud storage, demonstrating strong practicality and stability.

Keywords: blockchain; unstructured data; cloud storage; redundant data elimination; data dimensionality reduction; storage optimization;
integrity verification; data distortion rate
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Fig. 1 The structure of blockchain for eliminating redundant
data in unstructured big data cloud storage
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Fig.2  Optimization model for blockchain big data
cloud storage with redundant data removed
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Fig.3 Integrity verification process
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Tab.1 Comparative analysis of data distortion
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