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Cross-chain Trading Model of Aquatic Products Based on
Notary Mechanism

ZOU Yibo'? JING Hu'?> CHEN Ming'® GE Yan'? WANG Wenjuan'"
(1. College of Information Technology, Shanghai Ocean University, Shanghai 201306, China
2. Key Laboratory of Fisheries Information, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract. The expansion of the trading scale of aquatic products has led to the widespread application of
blockchain technology in product traceability and data sharing. However, the inability of data exchange
and sharing between blockchains constructed in different enterprises or different links within the same
supply chain has led to the persistence of information silos. Therefore, a cross-chain transaction model for
aquatic products was proposed based on a notary mechanism, aiming to achieve cross-chain transactions
between different links of aquatic products, solve single point of failure problems, and enhance
transaction efficiency. Meanwhile, addressing the characteristics of cross-chain transactions for aquatic
products, a two-stage cross-chain transaction process was proposed, along with an improved transaction
error handling mechanism, to address the requirements of data consistency and atomicity during cross-
chain transactions. A system prototype was built based on the Hyperledger Fabric platform. Experimental
results demonstrated that under high transaction volumes, the average success rate of transactions
exceeded 99% , with an average latency of around 0.21 s. Thus, the model met the requirements of
cross-chain transactions.
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f 32 5 {5 BAH K S B Transaction () , 15 52
Sy RS ID LI AE 5 £ B text,

Bty NBAGER

function submitTransaction ( Transaction( ) ) |

transactionQueue. push ( Transaction ( txID,
text) ) ;
TransactionAdded ( txID, text) ;

return result

%

BRI N AP RN 3 /A N /A T
NIGHEANTZ G 53R, 47 58 Gy b B, 2GR N 53 B AT AE
Dy b B NR

fA 22 5 B A RS HL Transaction () , A HE A
21 {5 & publicer( ),

B ity A2y A PR R

function
publicer()) |

require ( transactionQueue. length > 0, " No

assignTransaction ( Transaction ( ),

transactions in the queue" ) ;

VA3 TN TONE WSR3 B = R DAY
UE A i ik

address notary = selectNotary( ) ;

// BRBAE AL B 22 5 A .

Transaction  storage transaction =

transactionQueue[ 0 ] ;
/) S 28 G IR A AR o 2 AL 2R
TransactionAssigned ( transaction. txID,
notary ) ;

return result

§

B Ja B A TE NS IESE S {5 B AR aE

A« 5 22 By R A xID

By 1 SRS SR

function verifyTransaction ( txID) |
/AR 2S5 1D FIAL B 15 B

Transaction  storage transaction =

getTransaction ( txID) ;
/) AT E N B I A4S R UE 3 5 R
SN AL I () A PR A
/) T AE Gy IR A bR ek AL 3R
TransactionProcessed ( transaction. txID) ;
return result
}
4.2 XHEY
5y Y1 AR AR B 4 2T by i R bl TR R BB S
2, TIHRL S B B DI RE A AR . B2 5 BE A
Yy B RO L ER 43 AR ARG By 32 By R AR
BN B bR 50 Z 18] 19 32 BAT: 55, 0 DR 52 5 1 A
PEAT ARG VRS UE . SR ANT
A 22 5 15 BAH KRS HL Transaction () , A 1E A
{5 B notary,
it S AR
function Transaction( stub,args[ ]) () |
/) R 38 G 5 B AR, Bl ik A 3 5
I A 45 44 25
/) B IETE G A B R O B R AR
ctx. GetStub (). InvokeChaincode ()
/) SRR HCOT BE ) 32 5 IR K

response: = cix. GetStub ( ).
GetTxValidationCode ()
if response | = contractapi.

TxValidationCodeValid |
/3 5 LRI GE 2K W, I 30 38 S A
Bl

revokeTransaction ( ctx, transactionInfo)

/AR S5 328 B A LR
if(time = =0) |
RevokeTransaction () / $hAT LB #:1F
81 a0 4 3% FRUEH 300 R 25 58 By e kS T



% 6 3]

AR— e A HET AR LS A K™ i 5 52 S iR 5 269

|
/) 28y Tl BRI 2, 52 A 52 B Bt
return result
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