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Enhanced HACCP Credibility and Visualization Traceability Model
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Abstract: To improve the data credibility and readability of the hazard analysis and critical control points
(HACCP) national standard for aquatic products in terms of quality traceability, the enhanced HACCP
credibility and visualization traceability model ( EHCVTM ) was proposed by using the example of the
pasteurized crabmeat HACCP plan in the national standard. By combining semantic modeling and
blockchain technology, the model comprehended the pasteurized crabmeat HACCP plan according to the
national standard, a HACCP quality and safety data system ( HQSDS) was established for the plan, and
the knowledge representation was designed. A reasonable data storage structure and smart contracts for
the generated enhanced HACCP plan was further devised, achieving a data classification storage mode of
“risky data on-chain, risk-free data autonomous” and “high-risk data directly on-chain, low-risk data
encrypted on-chain”. Then different visualization displays were implemented by using a graph database to
meet various needs. The application prototype based on EHCVTM for HACCP traceability was tested and
proven successfully. The results demonstrated that this model ensured the credibility of risk data in
traceability, improved data readability during feedback, strengthened the platform’s warning capability,
and enabled internal monitoring for enterprises, externally multi-party supervision, public risk disclosure
for quality safety, and precise positioning of safety responsibility. Moreover, the blockchain-based system
achieved a throughput of 300 transactions per second, which effectively met the traceability system’s
business requirements. The research result can provide a perspective for credible and visual traceability of
aquatic products quality and safety risk monitoring based on the HACCP national standard.
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traceability model for pasteurized crabmeat
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Tab.2 Algorithm for quality judgment of monitoring data

Bk CCP2 1y s 45 B 48 I

WA Datatype, BatchID, EquipmentID, Supervisor, Timestamp,
WaterDuration, TempID, TempStratTime, TempEndTime
it value, priKey
1: tempList = getTempList( ccp, TemplD, TempStratTime,
TempEndTime )
/) 3f getTempList J5 12 3 B4 Aif Wi 5 A IA) Bt 1 3L %) 3
unusualDuration = 0
unusualkFlag = false

fort = 0 - > len(tempList) do

2

3

4

5. temp = tempList[ t]

6 if temp < criticalLimit then

7 unusualkFlag = true

8 unusualDuration = unusualDuration +
getDurationOfUnusualTemp
(temp)

9. end if

10: end for

11: if unusualFlag then

12 resMassage = “JK IR BT OCHERR A .7

13 . else

14 . resMassage = “JK &I AR T ERAE FR(E "

15: end if

16 if WaterDuration | = 120 then

17. unusualFlag = true

18 resMassage = resMassage + “iff {127, /K B 6] S
FFEER

19 else

20 resMassage = resMassage + “7KI I [BI{UAS 45 45 2
PERRH "

21:end if

22 value = json(arg[ |, unusualFlag, unusualDuration,

resMassage) /¥4 Bcdli 124 g ISON

23 object = value

24 .if | unusualFlag then

25, value, priKey = encryption(value, eccPubKey)

// IV A FGR [ % 2% 1
26 object = json(value, priKey)

27 end if
28 . stub. PutState ( key, object)
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