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Traceability Management Model Supporting Safety
Critical Transaction of Livestock Products
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Abstract

A set of definitions for traceability and quick recall service function were urgently needed to
facilitate handling of events threatening food safety caused by livestock diseases or germ
contaminations. However, the research on the unified management system for both international
and domestic livestock products distribution was scarce. The livestock products traceability
evaluation model proposed in the paper was composed of four modules: the Forward Transaction
Trace (FTT) module, the Backward Record Trace (BRT) module, the Forward Product Trace (FPT)
module, and the Origin Pedigree (OP) module. The evaluation indexes for each module was
included and finally a pilot system evaluating the proposed management model was suggested and
displayed. The result of the paper was expected to be a solution to the distributed traceability
system and the proposed traceability management model could be expected to any food traceability.
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Table 1. Definition of Track and Trace
Tracking( Tracing (FX)
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o YTl 7 o] o WA= A, 75, Tl 2 7

T 59 WATE FAT & gl Alzde] & F Utk
“WH LT AE] o] AR Fol 54 A4 (Pinpoint)
A 71%5S BAE £ e WS utddth vl AE
ol 5=} Ut EZTS Q1 ¢ AU Er} "ojR|n,



7b EohaL & < Slvh
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#2] Al2=8l ATPS(Animal Trace Processing System) =
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Table 3. Data Information of ATDs

o Data Type | Size | Req Example
£ 1982d 2E#E|A(LCI: Livestock Conservation Description )
Institute)ollA] #gralelom, 1984, 85 o] 49} =< , Numeric 2 Y
= . oo Event Numeric 2 Y Movement in,
S22} AEso] 1987d vETroly 528 Aoz g o
AatA HATH6). A v=Y] BE FES Y FEAE A Sighting/repor Character | 7 v
2Hl(NAIS: National Animal Identification System)©l ting
5531 2lo] oI} Hlo] glov], 2006d BE Azem A || LTS
’ entification
E];‘TH O]’ ‘Zroﬂ/\i?l' 850,000@94 %%O] == QS&E}[’N 5 Source/Destin Character 7 N
= 28 HF(AIN : Animal Identification Number)& ation
ISO 11784 EFHLE % 1584 749, gel 34 | TN & pere v
o 27} 48 msol,
AIN Character | 15 Y
E 2. NAISe| 88 Ui i
S Ch t 3 N
Table 2. Registration Information of NAIS pecies aracter
Iden. Elect O(False
BloE 24 Hig Read Boolean ! v default)/1(True)
Premises ID Number THHIHE i
_ ) AnimalDateofB| 0 | g | N YYYYMMDD
Name of Entity T o irth
Owner or Appropriate o (M)onth, (D)ay,
2T
Contact Person AgeofAnimal | Character 3 N (Y)ear g.g, M
N (Zero fill if less
Street Address T than 10)
City TA|
State = Gender Character | 1 N (M)ale, (F)emale
Zip/Postal Code THHE BreedofAnimal | Character | 2 N
Contact Phone Number ozt MepHS

Operation Type (e.g.,
production unit, exhibition,
abattoir, etc.)

Remarks Character | 50 N

Status Character | 1 N (C)correction

Date Activiated Tl

Date Retired (e.g., date
operation is sold, date

P LXK Y, FibE

operation is no longer Hrid 5)
maintaining livestock)
Reason Retired H7| Al
NAISE V5 F4%& AH4(APHIS © Animal and
Plant Health Inspection Service)ollX g3t 9lom,
20049l Alzwlo] FFEle] WAACR Tles A
(upgrade) 3ttt NAISH 55% &9 o8& vehll=

tole 24 % 2.9 2oH8).

Alternate official
identification
number if 840 AIN
not available.

AlternateAnim

4D Character

Group/Lot
identification
number if animal
has AIN and was
moved out of a
lot; old AIN if tag
replaced

Alternate
Animal ID
Type

Character 1 N
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NAISE &3t &9 BARH =719 o5 48
$ gloem, Y4kx] FA(COOL: Country Of Origin
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Table 4. Context of ID-Property

2| = A |
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date of birth e
sex e 72
breed =25
maternal breeding 2H &3
paternal breeding A E5

weight history by RFID2IHZ P} =

oy =2k .
month 2 5
temperature M2 ARFID #2AZ
history by month - Qe 2z 712
fodder 242 ZoHA|
Durg usage ok o[ dlodAlst ol okZEol
History e ol

S E53 Foll 79 JEAHNA 7158 o)HH
HEe BF i€t
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Table 5. RFID Standard for traceability

T & &
ISO 11784 S= JiHA BE
ISO 11785 Hole! 7= ¥ RF &
ISO 14223 15 EBAZE (air interface & command
structure)
ISO 10374 ZiEfol Al
15961 Tag Commands
15962 Data Syntax
19789 AP
15963 Tag A.&.XL
18000-1 Generic Parameters
18000-2 below 135KHz
18000-3 13.66MHz 22| 7}= L AQIE 2
18000-4 2.45 GHz 7& 28
18000-5 5.8 GHz ITS
18000-6 UHF 860~930 MHz #&=%& RFID 4
18000-7 UHF433 MHz(Active) ZiE0] (100m)
ISO 69873 Tools and clamping devices with data
carriers

237] 5ol F4d AMskE RFIDY] Ffi+ U
* 6.7 o] Ar/=Z et f5 (5, 7k, i) 2
oA AMSEE RFIDZ Wroldith dwaoz A=
Al E 134KHz9) ISO 11784/11785/14423& Al&
s, §5 SAeAE 900MHz2l ISO 154599 Fal&=
ISO 15961-3% AR&-3TH14).



H 6. 20| FS0[HFA RFID ®
Table 6. RFID Table for Cow Traceability

AHCHA | Foipcied | Agme | ooleix |SAzRER
At . ISO 11784 | 1SO
|7
ox | Z W 134K | oo | 14405 |'SO 11785
ISO 15459 SO
=g al (kCode)
Sy | Box 8| 900MHz | L, "o | IS0 | 18000-6
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Eoj =R/7e
Az 1 Gen 2
25 ZL /4| T7|0|2fFH AlAH
Tl £ F /A7) o]HFA Al swle] Ak
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Table 7. Status of traceability system for Beef or Cattle
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TE5E Yalrle SEA s} A JEE ke ¢
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Pedigree) 712} E=Sio] 7P A9et 2 o= FA=3I
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Table 8. Function Check Sheet for Traceability Management
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22005
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T (Breadth) cxx =2 Oli(;lttl-}
o | H(Depth) | A =% ;éjg
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(Back (Precision)
ward) SN0l =X
R{HEHO SE, ®S
ey | N
EEE rea =3 55 ‘J‘:‘){tl' 7'?
X CHADepth) | AN, =% X
MUz
. Th&|
(Precision)
=5 Figio| &l sue,
= Shofst Ho
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72| s MER
(Transcation) EBDepth) == 713, o,;
S Eioj o
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'E:o T (Precision) A
ward) a1, sud,
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SICHAAE mope! Zat H [t
(Product) c= = sl
=
=5 b4 Depth) :T,;;%' ESS
HUz WA, =,
(Precision) A
=3 x| L M =3 7HH|, ZZ, o4y
- T =S | Sl 78| o EL
(Track) | (Location& State) Ea Zxiia)
Zlaz|
AlZo|
= MR =5 | ™
z=w | HE(Product) 3 | 7HHels u'lr ols
= o =%
(Pe- R TR | AeixE|
digree) | ¥4HX|(Origin) &Y - EHolat 9
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Picture 1. Structure of traceability system for
livestock product
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UML(Umﬁed Modeling Language)& ©]-8-3a}5cH18).
A Alzmle] AREA] AR, A EeAt 9
= FA o2 Al2Rl9] AR ALl (Use Case) thol
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J2| 2. O[2FA AlARIC| Al2A| ClojojaR
Picture 2. Use case of traceability system
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Zhction.java

SSEOISIEMEN0S0 || 4510000y Z sethodg| | YaI40EE
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Picture 3. Class Diagram for traceability system
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Picture 4. Sequence Diagram for trace of supply chain
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Picture 5. Seaquence Diagram for trace of transaction data
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Picture 6. Sequence Diagram for trace of recall product
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Diagram for track of pedigree record forgery

X 71597t

*E‘g.ﬂ o g3 AFE sl=glols ek Core2Quad
= Q6600(2.4 GHz) CPU, #WIWZel= 2GB, 3t
EE] 23%E 500GBE AHE-skiTt.
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(20)& ol&3lslem, HoleHlolx A28 o2}E 10gE A}
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Picture 8. Screen for trace of transaction by TOAD tool
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ZolA “AEAl 4 (Forward Transaction Trace)” 7
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ASTE dAES F

Hulj7pA ol A3 fFo] 2
71 44 100705 99
H GAA Y Bt A AFe] F lE e vl
B ~7é «l wfEefo] MRt Brhd A E A%
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A5 A 1] A
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Harlel Bt AT 40719 F el B Ao} 2
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Picture 9. SQL statement for trace of product transaction
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Table 9. A result of traceability system check sheet
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