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Aquatic Product Trading Matching Model Based on Multi-chain
Storage Optimization
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Abstract; The application of blockchain technology in the online trading architecture of aquatic products
can provide basic protection for the privacy information of both parties involved in the transaction.
However, currently, blockchain-based aquatic product online trading models and systems are suffering
from problems such as large data storage loads, high maintenance costs, and low data query efficiency.
To further alleviate the above problems, based on the sorting and analysis of the aquatic product trading
process, and according to the technical requirements of aquatic product trading business, a trading
matching model for aquatic products based on multi-chain storage optimization was proposed. This model
achieved a highly efficient multi-attribute online trading matching process for aquatic products through
greedy algorithms in smart contracts, and constructed a multi-chain architecture for aquatic product online
trading through blockchain multi-channel technology, achieving distributed storage of user transaction
information and thus improving the efficiency of transaction information query. Meanwhile, this trading
matching model adopted a dual storage technology of blockchain and local database, which alleviated the
load of massive data storage at various nodes in the blockchain network. Then, a prototype system for
aquatic product online trading based on multi-chain storage optimization was implemented on the
Hyperledger Fabric platform. The performance test results of the prototype system indicated that it took
900 s to complete 1296 transaction matchings on average, indicating that the system can operate normally
when processing a volume of thousands of transaction data, meeting the needs of the online trading

platform for aquatic products. At the same time, when storing 1 600 contract information on the chain,
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the average time to query a user’s contract information was 4. 018 s, which indicated that the multi-chain

data storage structure improved the speed of on-chain data queries.

Key words: aquatic product trading; blockchain; multi-chain storage; trading matching models; greedy

algorithms
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trading matching
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Fig.2 Trading matching model for aquatic products based on multi-chain storage optimization
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Fig.3 Flowchart of trading matching algorithm
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U/ KA DN IX B ) BB 18 107 B R0 5 SR B0 1) IS A
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demandlInfo string) string { / 38 % .0 55 35 SC P L
BLAE oy AR 2 5 2 2% 2.2 9 DR C 22 &y B3 15 i
it
9. return match // DLECAE 5 1 45
SRR

(3) & {5 B E %% ( ContractInformationOnThe-
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= M A RMGER E&8®ES D EK
( ContractInformationOnTheChain ) ¥ 38 5 & [6] B SC (5
B, ZEARNT .
1. matchJSON, err : = json. Marshal (match) // ¥ 32
oy VC B 45 e e 4 g JSON A% 5
2. if err | = nil {return false, fmt. Errorf ( " failed to
marshal match result; % w", err) | // {05540 2,
IR [l R
3. err = ctx. GetStub ( ). PutState ( " match",
matchJSON) // 44 % 4 J5 189 3¢ by DB e 435 R A7 it 7E IX.
Hrag (" match" 78 key #," matchJSON" 3% /R
value H (22 5 & FMfEE))
4. if err | = nil {return false, fmt. Errorf( " failed to

/WA

REZG P T

put state for match result: % w" | err) |}
fift SR W, 3 [ 4 2 £ 6L
5. return true, nil/ 4% {3

(4) & FME B & 1) ( QueryContract_Information ) ,
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A 5 A R key {6
&y Y« contractInfor ( value {H)
1. contractlnfo, err: = ctx. GetStub ( ). GetState
("match" ) // REAF A 7E X HLsE E Y& [R5 B
2. iferr ! = nil |
return nil, fmt. Errorf (" failed to get state for contract
info: %w", err) |/ WISRIRPI WL, 3R 0145 1R 15 B
3. if contractlnfo = = nil |

return nil, fmt. Errorf( " contract info not found" ) } //

WARA A AE B 2, 3 & A A5 B R 4R 2 Y 5 iR
E=)

4. return contractlnfo,nil /iR [A] &[G {5 B,
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Fig.4 Trading matching system architecture
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Fig.8 Supply order information issued by farmer companies
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