wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

BEFRRENEERTRIEMEEENZ
ik, 85FIn, THAES, FEete, ki, BB, TX

5IAEX

HixS, iFIR THEES, TR, ERE, % T ETKRENZEERUBIEREEETAN]. 1t
RS, 2025, 52(10): 348-356.

WU Moxun, PENG Zeshun, YU Minghe, LI Xiaohua, DONG Xiaomei, NIE Tiezheng, YU Ge. Approach for
Lightweight Verifiable Data Management Based on Blockchains [J]. Computer Science, 2025, 52(10):
348-356.

BUXEEE (SERXIME IE JIREREEXE)

Similar articles recommended (Please use Firefox or IE to view the article)
SHENESERSFIDRERSIREENTE

Vulnerability Detection Method Based on Deep Fusion of Multi-dimensional Features from

Heterogeneous Contract Graphs

HEMNREIEE, 2025, 52(9): 368-375. https://doi.org/10.11896/jsjkx.241000007

ETREARNXREN AR TN
Proxy-based Bidirectional Coin Mixing Mechanism of Blockchain

HEMREIEE, 2025, 52(8): 385-392. https://doi.org/10.11896/jsjkx.240600079

T ERNXKIRENET REERGEE
Edge Computing Based Approach for Node Trust Evaluation in Blockchain Networks

HENRIE, 2025, 52(6A): 240600153-8. https://doi.org/10.11896/jsjkx.240600153

BDBFT: —F#1EM17 2 TETEETUNREL AR MY
BDBFT:A Consensus Protocol Based on Reputation Prediction Model for IoT Scenario

HEMREIEE, 2025, 52(5): 366-374. https://doi.org/10.11896/jsjkx.240300018

ETFTSHEBENERSORRIESNR
Study on Smart Contract Vulnerability Repair Based on T5 Model
IHEHEIE, 2025, 52(4): 362-368. https://doi.org/10.11896/jsjkx.240800039


https://www.jsjkx.com/CN/10.11896/jsjkx.250200001
https://www.jsjkx.com/EN/10.11896/jsjkx.250200001
https://www.jsjkx.com/CN/10.11896/jsjkx.241000007
https://doi.org/10.11896/jsjkx.241000007
https://www.jsjkx.com/CN/10.11896/jsjkx.240600079
https://doi.org/10.11896/jsjkx.240600079
https://www.jsjkx.com/CN/10.11896/jsjkx.240600153
https://doi.org/10.11896/jsjkx.240600153
https://www.jsjkx.com/CN/10.11896/jsjkx.240300018
https://doi.org/10.11896/jsjkx.240300018
https://www.jsjkx.com/CN/10.11896/jsjkx.240800039
https://doi.org/10.11896/jsjkx.240800039

http: /www. jsjkx. com

4 A A 2
O tﬁ-m sa;tg? DOI: 10. 11896/jsikx. 250200001

ETEXREHNBERARITHFEEETE

KEa' =ER  FHES® =L FRE BEEHE O OF X
1 KA ARFHENAFETEFER L H 110000
2 KA KFHRMEFKR K 110000

(wumoxun@ stumail. neu. edu. cn)

i B ZAREHUFHBEAFERGAL RBET —FATERSG TREREFTEZS X, AR IHELRR . Z5ERE
ERERAOREREGHEX P TELZATRIESOFKENR RO F N RY 0 RAKIEEGEEFREN, AT EIFHE
ATEMHBERASF., A ATFHOANRR DR T T —HARA P HEEF R L ZEX, AR GG R T
FOARER RS SHMBEEFSIATORTHR, AR RET A THEEREBGRIIWEN  ARIERERITEH . T
EHHAWNTRIES®, G . HTTA>GRESIH il X, IR FTEFELABTHEATHENG LA ARA PR
R ERAA AT ORIET R R BEENRE - E2 %A E TR, 5 A RERFEML, R T4 90%
AT RATH TTUNH T RRIERFE,

KB R bt T il & 3 HIE R o A X B

FESES TP393

Approach for Lightweight Verifiable Data Management Based on Blockchains

WU Moxun' ,PENG Zeshun', YU Minghe’ , L1 Xiaohua' ,DONG Xiaomei' , NIE Tiezheng' and YU Ge'
1 School of Computer Science and Engineering, Northeastern University, Shenyang 110000, China

2 Software College of Northeastern University,Shenyang 110000, China

Abstract Combining the advantages of both blockchain and database technologies, this paper proposes a blockchain-based verifia-
ble data management approach. Unlike existing works, this approach does not require changes to the existing database storage
mode,allowing for verifiable queries and data traceability without changing the performance and structure of the original data-
base, thus better suiting various application scenarios. Firstly,a two-phase commit protocol is adopted to design an interaction
model among users,the database,and the blockchain,along with an efficient data synchronization mechanism to ensure the ato-
micity of transactions between the blockchain and the database. Secondly,an index tree structure based on data attribute encoding
is introduced to support accurate, complete,and efficient verifiable queries on the blockchain. Finally, comprehensive theoretical
analysis and performance evaluations are conducted. In terms of security,it achieves data tamper-resistance and user privacy pro-
tection. In terms of system effectiveness,it ensures consistency between blockchain and database data. In terms of system efficien-
cy,it reduces storage space by about 90% and improves query verification efficiency by approximately 77% compared to other
typical works.
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1. Function buildTree(k, min,max,level)
2. if level==k.
3 return new TreeNode(min,max.k.level)
4 mid<(min+max) / 2
5 node<— new TreeNode(min, max,k,level)
6. node. left <= buildTree(k,min,mid,level 1)
7 node. right <= buildTree(k, mid+1,max,level + 1)
8 return node
9. Function findDataCode(root,data,result)
10.  if root=null:
11. return
12.  if data= root. start and data << root. end:
13. addroot. code to result
14. if root. left and data <<=root. left. end:
15. findDataCode(root. left,data, result)
16. if root. right and data = =root. right. start:
17. findDataCode(root. right,data, result)
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