A Zh b 8 R 5 H

Techniques of Automation and Applications 167

2026 4F 55 45 % 53 M

DOI;10. 20033/]. 1003-7241. (2026)03-0167-04

—HETHPRANSGRXZHBFER LS REFTIE

e, ik, HhE’
(1. [ 3 reE 44 o 0 BRA W) IR 7D 4100005 2. [ W31 R 44 H A BRZS ) R 0F 98B, e 70 410000)

W OE ORI A R S8 P BRI B RE T 4R —Fh T P B AL B A A B O o R A T v Gl R R R
FAUE T B Z SRS sS04 28010 i, SR 405 43 Bl 5 s OB, DA AR B AR 3 28 0040, 5 ) ABE ol 43 A7 it
TR R G AR Sh A S PR G I, A5 A SRR AR S AR ], b E Ik s (A i &R 51 25 4L, L BINDER
SRR FERl A SRR MR IR A5, i RO B 2 el SCIGAS R BT T T A 10 s 958 U 1R
B EIEATAE , HLAE 10 REGREFE T BE f 4 B 58 3 BT AR 7E 90% LA 1, SEI IR 1% 05 W 7 2 2% 9 45 PR v 6y ] A4 5 4 ik
P, R BEEE 1 & AR SR T BRI 5 EOR R AR

SR P BRh 5 23 A0 2B 5 LA R i s TR Al s RS | R 5 R AR Y

FE 425 TP393. 08 XHERFRER: A XEHS . 1003-7241(2026)03-0167-04

Hierarchical storage method for distributed multi data centers based on user privacy
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Abstract: To enhance data integrity and privacy preservation capabilities of distributed storage, this paper proposes a hierarchical storage
method for distributed multi-data centers based on user-privacy. By constructing a maximum weight node mechanism combined with a
binary tree structure, the proposed approach dynamically partitions load nodes to achieve balanced data distribution and efficient access.
Taking the minimum load as the classification unit, a hierarchical storage workflow is introduced to dynamically monitor and regulate load
balancing using closed sequence patterns. Furthermore, by integrating sensitive data labeling with access control, an index key mechanism
based on spatial vectors is designed. Grounded in the BINDER hierarchical model, the method configures the hierarchical architecture of
distributed data, thereby realizing multi-level data encapsulation and secure transmission. Experimental results demonstrate that the proposed
method can accomplish high-load data storage within 10 seconds and maintain a data retention integrity of over 90% even after 10
consecutive attacks. The feasibility and superiority of the scheme in complex network environments are validated, providing both theoretical
foundations and technical pathways for the secure storage of large-scale data.
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Fig. 1 Data storage hierarchy in the layered model
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Fig.2 Data storage efficiency under different bandwidth constraints
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Fig.3 Data storage results under different attack intensities
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