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Abstract Ontology is an explicit specification of concepts and relationships between concepts in
an interest domain. As considered as one of typical knowledge representation methods, ontology is
applied to various studies such as information extraction, information integration, information sharing,
or knowledge management. In IT based industries, ontology is applied to research on information
integration and sharing in order to enhance interoperability between enterprises. In supply chains or
logistics, several enterprises participate as business partners to plan movements of goods, and control
goods and logistics flows. A number of researches on information integration and sharing for the
effective and efficient management of logistics or supply chains have been addressed. In this paper,
we address an ontology as a knowledge-base for semantic-based integration of logistics information
distributed in the logistics flow. Especially, we focus on developing an ontology that enables to
represent and translate semantic meaning of EPC data in the EPC Network applied logistics. We
present ‘a scenario for tracing products in logistics in order to show the value of our ontology.
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cess)&} TRAH|AE FAS Activity 7t 288 4+ ¢
=5 39

4.32 /W BA (Property)

oHlEE olflEe] WA XAz, AL WY 29& &
Hoz pHEHEZ oMEE EAAE HA4L A3
AQDAZ ‘hasEventllY’, ‘hasEventTime’, ‘hasEvent-
Location’, 2#]1 ‘hasEventAction'& A ois}3rH1g].
olE JiFEAE AYE oliE £X4& olEY 3§
A MG EF ©JYES EPC ojdE] AL,

EPC o EE EF oflEgd: FHEH: o= @
A 808 £A407 JAEg EPC olflES WA 89
(‘EPCEventAction )& $40& x743h= ‘hasEPCEvent-
Action'E ‘hasEventAction’®] 3¢ 7AAdaA=z H2ls
act oMEE Ogd U4 addeg 4T 4 9es
E ‘hasEventAction’?] range® W&z AAQs}A| ¥gko
t}, EPC olflEx EPCe] Qidolgle ojgizsl wby
82lo] HEInE olF 408 AFSE AFdBAES
Aot EF oWES] oE ¥ 220& A
B AEHAEE ‘hasLogisticsEventAction g )
o, EF T2 M |29 activity S oJHIES] WA golow

azEdgol ¥ &8 A % W Al 1 QWD

AT 4 A=E PASGAS

EPC olE 23 8<1(‘EPCEventAction)9] #42
2 @889 $8(Type)d Ji(‘State) & A3
‘hasEPCEventActionType’, ‘hasEPCEventActionState’
MEBAE Aosigtl. EPC olE 2489 {3
A7 9) 2 (‘ObjectObservation’) 3 A FZH{‘ObjectAgg-
regation) 0.8 FEEPOH EPC ojdES 24489
Aee A2 24 89 AA(AdD), 71E °oHE
B8 A&(‘Observe’), 71E oME FA QY
28 (Delete) B FRSQT. 218l2 ‘EPCEventAction’
el = o £402 oWES i EANE A
= MEBA ‘hasActionTarget & 19 3¢ AIAHWA
‘hasObservedObject’, ‘hasContainerObject’, ‘hasCon-
tainedObject' & A 2]t}

433 399 Ed2(Defined Class)

ASF2E 7IMeg A AW AdEYgEE A
A0 o &4 B Azl dFoE NEE A
statgict ojWlES] A AZH(Time'), Fd:(Location’),
EPC olfiE7} #Ast 2<9/89(EPCEventAction’) &
43 &g AfzdS 4Asd EPC oHESY g
< A% JEskgch 28n EPC ohiEs 8971d
29l AARIY ojylES} AA2H ojdES] oHE
9 cle 7z ‘EPCObjectObservation’$t ‘EPCOb-
jectAggregation’ /@22 ste AP HAs)
qct

EPC olylE9] oA 2RI(EPCEventAction)& Ve
Uie /MdeE EPC oMIE Zdl29 F 349 F
29 &40 2 2AEE ‘EPCObjectObservation'® ‘EP-
CObjectAggregation’ 8#28 A gstdch ‘EPCE-
ventAction's ‘EPCObjectObservation'® ‘EPCObject—
Aggregation'd] @3 &olx o/HES T | (EPC-
EventActionType ) “de}('EPCEventActionState’ )&
o8 Z4zh dhlel g MRS 4REES o
31, EPC ojelE9] A t)del E3(‘Object)E Holx

£ 3 EPCEvent?] £43g ¢ /MdaA

AdeA A3 )il

EPC o|EE TAAY /395 A Adad Object property
hasEPCEventAction Domain EPCEvent Subproperty of

Range EPCEventAction ‘hasEventAction’

EPC olyi£g 9423 2ol/84e] 488 s AYBA | Datatype property
hasEPCEventActionType Domain EPCEventAction {*‘ObjectObservatin’,

Range xsd:string ‘ObjectAggregation’) % 1€}

EPC ol EE 2447 8/ 4eE Agshs MdaAd Datatype property
hasEPCEventActionState Domain EPCEventAction {'Add’, ‘Delete, ‘Observe’ }

Range xsd:string Z A9
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¥ 4 EPCEventAction®] £449E 43 MNd#A
[ AdmA v e
EPC oMIEQ] tiy EAE AAsE AdEA
hasActionTarget Domain EPCEventAction Object Property
Range Object
EPC #AZ A28 BAE AFse AdaA
hasObservedObject Domain EPCObjectObservation Object Property
Range Ohject
B4 9] B9 saAdAN g2 EAE ¥k EAE AFsE Ad8A
hasContainerObject Domain EPCObjectAggregation Object Property
Range Object
EA 7t 2294 xgAANAS o2 EAd TgEe BAE ARk AEEA
hasContainedObject | Domain EPCObjectAggregation Object Property
Range Object
EPCEvent
ObjectOservationEvent or ObjectAggregationEvent
hasEventTime exactly 1
hasEventLocation exactly 1
hasEPCEventAction only EPCEventAction
ObjectObservationEvent ObjectAggregationEvent
EPCEvent EPCEvent
hasEPCEventAction only EPCObjectObservation hasEPCEventAction only EPCObjectAggregation

28 5 EPCEvent$}t 39704

e AAsIEE AR gt =3 ‘EPCEventAction’
MEe F9AEel ‘EPCObjectObservation’ |29
‘EPCObjectAggregation’ a9 AfzAE o7
o] HABIATE AA, EPC oWE wAalel /3
(‘EPCEventActionType)-& “ObjectObservation” 3 “Ob-
jectAggregation” 28 ZZ} AgstHrt. Ex, EPCO-
bjectObservation’ Z#i2+= ‘hasObservedObject’ 713
TAZ EPC oHIE A9 thd EAE 3ht o] A
AeE AF2AL dAsPen, EPCObjectAgg-
Zil~= ‘hasContainerObject’ ¢} ‘hasContained-
Object’ MEHAZ E2F XFAAE o|FE EAE

tegation’

Fejze) Aok 44

QI AFEAE FAAT.
5. 2RI0IEIS olojsiA

5.1 2F AlU2l2

cEzA9 Adny AdBAd uke E EF
25 A3 Aot EFe

S B #AE A% AR FF HYelA

ele) ojmjajale

=

EPC HEHZ 78] EF 8714

Hol
EAZ
o]0} 7t.

BE WFo] olF

dAe BYE AP BF AtEes WEoE BF

dolele] ojwlaid Tgg AEEch
JA(C1, C2, CIol 28 o9

EPCEventAction

EPCObjectObservation or

EPCObjectAggregation

hasTargetObject min 1

hasEPCEventActionType exactly 1
hasEPCEventActionState exactly 1

=1
=TT

FAUR oozt

EPCObjectObservation

EPCObjectAggregation

EPCEventAction

hasEPCEventActionType has “ObjectObservation”
hasEPCEventActionState exactly 1
hasObservedObject min 1

| EPGEventAction

| hasEPCEventActionType has “ObjectAggregation”

¢ hasEPCEventActionState exactly 1
i hasContainerObject exactly 1
| hasContainedObject min 1

18 6 EPCEventAction Ma% &$i/Ad] Af 44

=

Ao 37 9]
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2% 7 EPC o[{IE dlo]gle} EPC IS, EPCIS DS¢] EPC AH

2 7Pgsisth

1) 94 C12 B3FL1)oNA EF(EPCIOL, EPCI2, EPCi03)
< AFFAL)E A A=AEPCIODS e & A
gloliE JA C22 w53tk

2) 94 C2x= AEHOIA(EPCi0L)7E AHZALI =33t
9, PHEOYeN BEEPCIODS Yz, N2 EZ
(EPCi04)& 42 F ¢gA C32 AelolWE i

3) A C3& NAFR1 FAuloldr) =3sl9, ol
v EF § Y% EE(EPCi02, EPCi03)S 1412% g
FA(L5E A 1&@4.

4) Ao F& EFL YA CloE Wi$d 3, 9A
Cl9] AFAEL2)d) WA

e EF AUEILe wel EF AN A=
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DSHl 71$He FARE 28 79 P}
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22 oot AR FEE AF FE 7L SWRL
(Semantic Web Rule Language)& 7|¥to.g Ao3slg
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EF AN EFY 94X Ex EF9 olFE=
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A ARE FF3m, 2) EF FTFRAE 3 1A
FHog EEFY X FHE FEIh 0)FHE FHS
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3] BlAESITH
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: EPCEvent(?e) » hasEPCEventAction(?e, ?a) » hasEPCEventActionType(?a, “ObjectObservation”)

— ObjectObservationEvent(?e)

Event(?e) * hasEventTime(7e, ?t) » hasEventl.ocation(?e, ?I) * hasEventTargetObject(?e, ?x)

~> ObjectObservedAt(?x, 7t) » ObjectLocatedAt(?x, ?1)

EPCEvent(?e) # hasEPCEventAction(?e, ?a) * hasEPCEventActionType(?a, “ ObjectAggregation™)

~> ObjectAggregationEvent(?e)

: EPCEvent(?e) » hasEPCEventAction(?e, ?a) A hasEPCEventActionState(?a, "Add") » hasContainerObject(?a, ?x)
* hasContainedObject(?a, ?y) — isObjectAggregationRelation(?x, ?y)

: ObjectAggregationEvent(?e) # hasEPCEventAction(?e, ?a) » hasEPCEventActionState(?a, "Add")

* hasContainedObject(?a, ?x) * hasEventTime(?e, 7t) — ObjectAggregationSetTime(?x, 1)

ObjectAggregationEvent(?e) A hasEPCEventAction(?e, ?a) » hasEPCEventActionState(?a, "Delete")

* hasContainedObject(?a, ?x) » hasEventTime(?e, ?t) — ObjectAggregationReleasedTime(?x, ?t)

¥ 9 F

F9 YA4E 5L AW FETH

1) - - 2
( ) EPCEvent(e1) @ ObjectObservationEvent(e1) |
. EPCEvent(62) = ——w—p = ObjectObservationEvent(e2) |
EPCEvent(e3) 71 ObjectObservationEvent(e9)
EPCEvent(e8) :
nt(e9) s iﬂﬁz
{ )é ObjectObservedA(EPCI02, t1) * ObjectLocatedAt(EPCI02, 11) 1)
) © ObjectObservedA{EPCI02, 12) * ObjectlocatedAYEPCI02, 12) | == | (12,12)
3 . ObjectObservedA{EPCI02, 19) * Objectl.ocatedAt{(EPCI02, 15) {5, 19)
@) gy ‘
| ObjectAggregationEvent(e3) | .. T34 " isObjectAggregationRelation(EPCI02, EPCj01) |
ObjectAggregationEvent(e8)
{ %‘ ObjectAggregationSetTime(EPCI02, t3)
- ObjectAggregationReleasedTime(EPCi02,t8)
¢ EPCEvent(e3) ObjectObservedAt(EPC]j01, t3) » ObjectLocatedAt(EPCj01, 12) (12, t3)
EPCEvent(e4) ObjectObservedAt(EPCj01, t4) » ObjectiocatedAYEPCj01, 13) | == (13, 14-17).
EPCEvent(e5) = ——————p - ObjectObservedAt(EPCj01, t5) » ObjectiocatedA(EPCj01, 13) (14, t7-18)
EPCEvent(e6) 7E2 ¢ ObjectObservedAEPCj01, 16) » Objecttocated A{EPC{01, 13) S ——
EPCEvent(e7) i ObjectObservedAt(EPCj01, t7) * ObjectLocatedAt(EPCj01, 14)
EPCEvent(e8) ObjectObservedAY{EPCj01, 18) » ObjectLocatedAt(EPCI01, 14)

a9 7904 BE Hle} go] BF EPCI029 EPC dlo]
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EPCi029] EPC dHlo|ets} #3 1
E¥o] EPCt AH 2l
AR
dlelel(18 102
Zzh Hgste BF A,
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£ FEAEY @AV FA- AT Bl %
¥t AA Q] EPC dolelxd 102 6)d 7FF 2
TRA LR FEHTH

o E8, B9elt}. BF
3 74 2%
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CEENEEE
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A R =Wl Fa /ids
TA el Agsie WA
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@z A2

< s
Fol Felshe oAl el A5

6.4 2

B =RoMe EPC VEYA 7uke)] 7 SN
EFY FH/4E ¢ EF #EE A ARE =3
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