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Supply Chain Reference Ontology (SCRO) aims to represent the generic constructs (including classes and properties) related
to the domain of supply chain and logistics. SCRO uses BFO as the top-level ontology and IOF Core as the mid-level ontology.
The purpose of the ontology is to serve as a foundation for ensuring consistency and interoperability across various supply
chain and logistics ontologies that use IOF reference ontolgies. The Supply Chain Reference Ontology can be extended to
create application ontologies addressing the needs of specific use cases. The development of SCRO was initially motivated by
use cases related to supplier discovery (i.e., supplier capability matching with manufacturing requirements), shipment request
and fulfillment, and agri-food supply chain traceability. While the ontology is driven by specific use cases, the definitions of
terms are intended to be applicable beyond these use cases and are extracted from widely accepted industry standards such
as GS1 and APICS.

SCRO.owl imports IOF Core directly. BFO-2020.owl and IOF-AnnotationVocabulary.rdf are imported through IOF Core.
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Active ontology x Entities x Individuals by class x Active ontology x Entities x Individuals by cl ——
- — - .. V- @ owl:Thing v-- @ owl:Thing
Annotation properties Datatypes Class hierarchy: BusinessOrganization [ ® BusinessOrganization ® BusinessOrganization
Classes | Object Data Be ® o 4 : :Bu&rﬁ*ole
Prop R o ontra I Contract
Class hierarchy: BFO_0000202 BEOE] Y- ® owiThing »- @ entity & n‘ -
= L )BusinessOrganization > entity
uUe X O Assetted v @ Buy i ® Event @ Event
@ Contract ~ @ GainOfRole @ GainOfRole
V- @ owi-Thing . > @ entity ©® GeospatialLocation ® GeospatialL ocation
- 4670_0000202 Iy 1 @ Event © LossOfRole @ LossOmRole
: g::::;zls:)rgamzahon g ; : GainOfRole © waterialArtifactModelName @ MaterialAtifactModelName
f @ GeospatialLocation © MaturityLevel @ i
@ Contract 4 ® LossOmRole MaturityLevel
- @ Event 5 - @ MaterialArtifactModelName : ':Nni‘sco: o © NAICSCode
® GainOfRole 6 - @ MaturityLevel ATSUTTERE ® PartNumber
- @ GeospatialLocation 7 @ NAICSCode ® PostalAddress @ PostalAddress
- @ LossOfRole 8 ® PartNumber © ProperName @ ProperName
- @ MaterialAtifactModelName 9 (B 14{h0) @ PostalAddress @ SupplierRole @ supplierRole
- @ NAICSCode 10(4+28Cd) ~ @ ProperName @® supplyRelationship © SupplyRelationship
@ PartNumber 11 ® supplierRole
i @ SupplyRelationship
® PostalAddress 12(BH)
@ ProperName 13(E1) . -
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upplyRelationship e R =
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For: @ BusinessOrganization ® suppRe{l)oM-buyer-roie For: @ Contract
@ Alcoa Corporation @ suppRel.0002-buyer-role @ cont-0001
&5 ZHD @ Autoliv North America . @ cont-0002
’ 7 - @ BorgWamer @ suppRel-0003-buyer-role @ cont-0003
A VARV R—F @ Bridgestone Americas Inc : suppRel-0004-buyer-role @ cont-0004
1.Ford5— @ Continental Automotive Systems suppRel-0005-buyer-role
25C R(;_it‘g 5§‘ g @ cummins Inc @ suppRel-0006-buyer-role : z:::m:
0 PAN 4@ Dana Holding Corp 7. S
3.SCRO®™ ]7g @ Ford Motor Company . SRS Supor:rols . cont-0007
. ; @ suppRel-0008-buyer-role
@ Magna International . cont-0008
@ Nemak North America @ suppRel-0009.buyer.role @ cont-0009
: : @ suppRel-0010-buyer-role
@ NTN Bearing Corp of America @ cont-0010
b4 ; @ suppRel-0011-buyer-role
ZF North America @ cont-0011
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5.Event

v-- @ owl:Thing
- @ BusinessOrganization
- @ BuyerRole
@ contract
® entity
®
- @ GainOfRole
@ GeospatialLocation
® LossOfRole
@ MaterialArtifactModelName
- @ MaturityLevel
@ NAICSCode

Individuals | Individuals (Inferred)

.’

For: @ Event

@ cont-0001-ending-event
@ cont-0001-starting-event
@ cont-0002-ending-event
@ cont-0002-starting-event
@ cont-0003-ending-event
@ cont-0003-starting-event
@ cont-0004-ending-event
@ cont-0004-starting-event
@ cont-0005-ending-event
@ cont.0005-starting-event
@ cont-0006-ending-event
@ cont-0006-starting-event
@ cont-0007-ending-event
@ cont-0007-starting-event
@ cont-0008-ending-event
@ cont-0008-starting-event
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@ cont-0009-starting-event
@ cont-0010-ending-event
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@ cont-0011-ending-event
@ cont-0011-starting-event
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6.GainOfRole

v-- @ owl:Thing

@ BusinessOrganization
@ BuyerRole

@ Contract

> @ entity

@ Event
®

@ GeospatialLocation
® LossOfRole

@ MaterialArtifactModelName
© wmaturityLevel
@ NAICSCode

Individuals  Individuals (Inferred)

."‘

For: @ GainOfRole

@ suppRel-0001-gain-of-buyer-role
@ suppRel-0001-gain-of-supplier-role
@ suppRel-0002-gain-of-buyer-role
. suppRel-0002-gain-of-supplier-role
@ suppRel-0003-gain-of-buyer-role
@ suppRel-0003-gain-of-supplier-role
@ suppRel-0004-gain-of-buyer-role
@ suppRel-0004-gain-of-supplier-role
@ suppRel-0005-gain-of-buyer-role
@ suppRel-0005-gain-of-supplier-role
@ suppRel-0006-gain-of-buyer-role
@ suppRel-0006-gain-of-supplier-role
@ suppRel-0007-gain-of-buyer-role
@ suppRel-0007-gain-of-supplier-role
@ suppRel-0008-gain-of-buyer-role
@ suppRel-0008-gain-of-supplier-role
@ suppRel-0009-gain-of-buyer-role
@ suppRel-0009-gain-of-supplier-role
@ suppRel-0010-gain-of-buyer-role
@ suppRel-0010-gain-of-supplier-role
@ suppRel-0011-gain-of-buyer-role
@ suppRel-0011-gain-of-supplier-role

7.GeospatialLocation 8.LossOfRole

9’.MaterialArtifactModelName 10.NAICSCode (#+&Bcd)

v @ owiThing v-® owi:Thing o v-- @ owl:Thing (E‘Iﬁﬁtﬂ]) v-@® owi:Thir)g e
® Busi o] izati ® BusinessOrganization < _— @ BusinessOrganization
usinessOrganization ® BuyerRole @ BusinessOrganization @ BuperRole
@ BuerRole ® Contract - @ BuyerRole [
@ Contract > @ entity " @ Contract
> : entity ® Event > @ entity
—@ Event @ GainORole @ Event
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® GainORole @ GeospatialLocation @ GainOfRole : g:r:)ahgﬁ.ocaﬁon
B JGeospatiallocation] | sOfRole @ GeospatialLocation @ LossORole
® LossOfRole ® WMaterialArtifactModelName ® LossOmole D i
@ MaterialArtifactModelName © MaturityLevel L@ a enal odelName
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For: @ GeospatialLocation
@ org-0001-location
@ org-0002-location
@ org-0003-location
@ org-0004-location
@ org-0005-location
@ org-0006-location
@ org-0007-location
@ org-0008-location
@ org-0009-location
@ org-0010-location
@ org-0011-ocation
@ org-0012-location
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For: @ LossOfRole

@ suppRel-0001-loss-of-buyer-role
@ suppRel-0001-loss-of-supplier-role
@ suppRel-0002-loss-of-buyer-role
@ suppRel-0002-loss-of-supplier-role
@ suppRel-0003-loss-of-buyer-role
@ suppRel-0003-loss-of-supplier-role
@ suppRel-0004-loss-of-buyer-role
@ suppRel-0004-loss-of-supplier-role
@ suppRel-0005-loss-of-buyer-role
@ suppRel-0005-loss-of-supplier-role
. ‘suppRel-0006-loss-of-buyer-role
@ suppRel-0006-ioss-of-supplier-role
@ suppRel-0007-loss-of-buyer-role
@ suppRel-0007-loss-of-supplier-role
@ suppRel-0008-loss-of-buyer-role
@ suppRel-0008-loss-of-supplier-role
. suppRel-0009-loss-of-buyer-role
@ suppRel-0009-loss-of-supplier-role
@ suppRel-0010-loss-of-buyer-role
. suppRel-0010-loss-of-supplier-role
@ suppRel-0011-loss-of-buyer-role
@ suppRel-0011-loss-of-supplier-role
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For: @ MaterialArtifactModelName pe
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: PostalAddress : Z":“:‘el_':“:’:i © SupplyRelationship ® ProperName ® sﬁ:::;{::;ﬂ:
Froneiame - = ® @
Individuals  Individuals (Inferred) Individuals | Individuals (Inferred) Individuals ' Individuals (Inferred) ® SupplyRelationship
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| o ot 8 e B
o 00 e @ org-0001-address @ 0rg-0001-name L
@ prod-0001-part-no @ org-0002-address @ 0rg-0002-name ) For: @ SupplyRelationship
@ prod-0002-part-no 4 or:m:’{dm” @ 0rg-0003-name For: @ SupplierRole @ suppRel.0001
@ 1r0d-0003-part-no @ org-0004-address : i o @ suppRel-0001-supplier-role @ suppRel-0002
@ 1r0d-0004-part-no @ org-0005-address @ org-0006-name @ suppRel-0002-supplier-role @ suppRel-0003
@ prod-0005-part-no @ 0rg-0006-address @ 0rg-0007-name @ suppRel-0003-supplier-role @ suppRel-0004
@ prod-0006-part-no @ org-0007-address @ org-0008-name @ suppRel-0004-supplier-role @ suppRel-0005
@ prod-0007-part-no @ org-0008-address @ org-0009-name @ suppRel-0005-supplier-role @ suppRel-0006
@ prod-0008-part-no @ org-0009-address @ org-0010-name @ suppRel-0006-supplier-role @ suppRel-0007
@ rod-0009-part-no @ org-0010-address : i @ suppRel-0007-supplier-role @ suppRel-0008
@ prod-0010-part.no @ org-0011-address W @ suppRel-0008-supplier-role @ suppRel-0009
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BIICEFZ SN TS Class

A.entity (SCRO) B.MaturityLevel (SCRO)

v-- @ owl:Thing v-- @ owl:Thing
® BusinessOrganization [} BusinessOrganization
| : g”Yetr’R;'e - @ BuyerRole
" @ cContract
® Event »- @ entity
@ GainOfRole @ Event
@ GeospatialLocation ® GainOfRole
@ LossOmRole @ GeospatialLocation
© MaterialArtifactModelName @ LossOfRole
© waturityLevel @ MaterialArtifactModelName
@ NAICSCode [ YhaturityL evel
Individuals | Individuals (Inferred) ©® NAICSCode
Direct instances Individuals | Individuals (Inferred)
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For: @ entity

¢
For: @ MaturityLevel

@ Provisional
@ Released
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Usage: Alcoa Corporation
Show: v this'v different

Found 8 uses of ‘Alcoa Corporation *
¥ @ Aicoa Corporation
.'Alooa Corporation ' located in at all times’ org-0012-location

Show: v this'v different
Found 11 uses of ‘Continental Automotive Systems’
¥ @ Continental Automotive Systems

- Systems'

&

- C P N C b 4 Systems’ Type
.-:z: o . 'Tms ot Aicsa i @ Continental Automotive Systems' located in at all times' 0rg-0004-location
= Alcoa Corporation’ al‘:qn atedBy org-0012-name == Continental Automotive Systems' rdfs label “Continental Automotive Systems™
== Continental Automotive Systems' designatedBy org-0004-name
=Alcoa C: * desi 0rg-0012-naics-cod Comieisatst e ignatedBy org
¥ @ suppRel-0003-supplier-role
¥ @ suppRel-0011-supplier-role 0003-supplier-role roleOf e
0011-suppli le roleOf ‘Alcoa Ci tion *
Usage: Autoliv North America ¥ @ suppRel-0005-buyer-role

== suppRel-0005-buyer-role roleOf ‘Continental Automotive Systems’

Show: v thisv different
Found 8 uses of ‘Autoliv North America’
¥ @ Autoliv North America

@ ‘Autoliv North America' located in at all times’ org-0005-location

== ‘Autoliv North America' rdfs:label "Autoliv North America™ ¥ @ suppRel-0007-buyer-role

== ‘Autoliv North America’ designatedBy org-0005-name 0007-buy,

@ Autoliv North America’ Type BusinessOrganization

== ‘Autoliv North America’ designatedBy org-0005-naics-code

¥ @ suppRel-0006-buyer-role
= suppRel-0006-buyer-role roleOf ‘Continental Automotive Systems’

le roleOf Systems'

Usage: Cummins

Show: v this'v different
Found 10 uses of ‘Cummins Inc'
v @ Cummins Inc
= 'Cummins Inc rdfs:label “Cummins Inc”
@ ‘Cummins Inc ‘located in at all times’ 0rg-0007-location
== ‘Cummins Inc designatedBy org-0007-naics-code
B 'Cummins Inc¢ designatedBy org-0007-name

¥ @ suppRel-0004-supplier-role
= suppRel-0004-supplier-role roleOf ‘Autoliv North America’

Usage: BorgWarner
Show: v this'v different
Found 8 uses of BorgWarner

v @ BorgWarner @ ‘Cummins Inc Type BusinessOrganization
= BorgWamer designatedBy org-0011-name
i 0rg-0011-nai di v @ suppRel-0006-supplier-role
® Type Busi i = suppRel-0006-supplier-role roleOf ‘Cummins Inc
@ BorgWamer ‘located in at all times’ org-0011-location
rdfs:label " b & . suppRel-0008-buyer-role

= suppRel-0008-buyer-role roleOf Cummins Inc
¥ @ suppRel-0009-supplier-role ]
== suppRel-0009-supplier-role roleOf BorgWarner @ suppRel-0009-buyer-role

= suppRel-0009-buyer-role roleOf ‘Cummins Inc

Show: v this'v different

Found 8 uses of Bridgestone Americas Inc'
¥ @ Bridgestone Americas Inc
== ‘Bridgestone Americas Inc’ rdfs:label "Bridgestone Americas Inc”
@ Eridgestone Americas Inc located in at all times’ org-0002-location
"Bﬂdgestone Americas Inc Type BusinessOrganization
Americas Inc desi 0rg-0002-naics-code
Americas Inc' g-0002:

Show: v this v different
Found 9 uses of 'Dana Holding Corp'
¥ @ Dana Holding Corp

.'Dana Holding Corp' located in at all times’ org-0008-location
== 'Dana Holding Corp’ designatedBy org-0008-name
= 'Dana Holding Corp’ designatedBy org-0008-naics-code
= 'Dana Holding Corp' rdfs:label "Dana Holding Corp”
@ 'Dana Holding Corp' Type BusinessOrganization

¥ @ suppRel-0001-supplier-role
== suppRel-0001-supplier-role roleOf ‘Bridgestone Americas Inc ¥ @ suppRel-0007-supplier-role

= suppRel-0007-supplier-role roleOf ‘Dana Holding Corp'

Usage: Ford Motor Company

Show: v this'v different
Found 10 uses of ‘Ford Motor Company

0004-naics-cod v

¥ @ suppRel-0001-buyer-role
v @ suppRel-0002-buyer-role

¥ @ suppRel-0003-buyer-role

¥ @ suppRel-0002-supplier-role

Lo — PP

Usage: NTN Bearing Corp of America

Show: v this v different

Found 8 uses of NTN Bearing Corp of America’

¥ @ NTN Bearing Corp of America
= 'NTN Bearing Corp of America’ designatedBy org-0009-naics-code
=='NTN Bearing Corp of America’ designatedBy org-0009-name
@ NTN Bearing Corp of America’ Type BusinessOrganization
@ NTN Bearing Corp of America' located in at all times’ org-0009-locat
= NTN Bearing Corp of America’ rdfs:label "NTN Bearing Corp of Amer

Ford Motor Company
= Ford Motor Company ' rdfs:1abel “Ford Motor Company *
== Ford Motor Company * designatedBy org-0001-name
.‘Fovd Motor Company ' located in at all times® org-0001-location
@ Ford Motor Company ' Type BusinessOrganization
== Ford Motor Company * designatedBy org-0001-naics-code
¥ @ suppRel-0010-supplier-role
= suppRel-0010-supplier-role roleOf NTN Bearing Corp of America’

Usage: ZF North America
Show: v thisv different
Found 8 uses of ZF North America’
b & .snppRel-oonS-wppier—roh
B suppRel-0005-supplier-role roleOf ZF North America’

= suppRel-0001-buyer-role roleOf Ford Motor Company *

== suppRel-0002-buyer-role roleOf Ford Motor Company*

== suppRel-0003-buyer-role roleOf ‘Ford Motor Company*

Usage: Magna International ¥ @ ZF North America

Show: v this'v different

Found 9 uses of Magna International’
¥ @ Magna International

= ZF North America’ designatedBy org-0006-name

. ZF North America' designatedBy org-0006-naics-code

@ ZF North America’ Type BusinessOrganization

.'ZF North America’ ‘located in at all times’ org-0006-locatio

B ‘Magna International’ designatedBy org-0003-name = ZF North America’ rdfs:label "ZF North America”

B ‘Magna International’ designatedBy org-0003-naics-code
@ Magna Type izat
.‘Mayna International' located in at all imes’ org-0003-location
B 'Magna International’ rdfs:label "Magna International”

BusinessOrganization

(35
—124vR% VR

Rel-0002- I

pp! ppli le roleOf ‘Magna

¥ @ suppRel-0004-buyer-role

B suppRel-0004-buyer-role roleOf 'Magna International’

Usage: Nemak North America

Show: v this'v different

Usage: Bridgestone Americas Inc
2 2 = Usage: Dana Holding Corp

Found 9 uses of Nemak North America'
¥ @ Nemak North America
.Nemak North America’ Type BusinessOrganization
== °'Nemak North America’ designatedBy org-0010-naics-code
i ‘Nemak North America’ designatedBy org-0010-name
. ‘Nemak North America’ ‘located in at all imes’ org-0010-location
= ‘Nemak North America’ rdfs:label "Nemak North America”

¥ @ suppRel-0008-supplier-role
= suppRel-0008-supplier-role roleOf ‘Nemak North America’
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2 BusinessOrganization/7 GeospacialLocation/12 PostalAddress

4 Contract/5 Event/14 SupplierRole

3 BF_0000082 )
FordMotor Company

e,
P,

0rg-0001-address

Ford Motor Company.

& Ford Motor Company

Types:
iof-core:BusinessOrganization

RDF Rank:

rdfsilabel
Ford Motor Company

4 Contract /9' MaterialArtifactModelName

0.0
- arme
e
MaterialArtifactMode!N

ame

pvi0_ | onto0o,

prod-0001-model-name

© prod-0001-model-name

Types:

RDF Rank:

iof-scro-hasTextValue
Tire AB14

2 BusinessOrganaization/10 NAICSCode

NAICSCode < *** org‘de cesianated8y . dMotor Company

org-0001-naics-code

& 0rg-0001-naics-code

Types:

RDF Rank:

iof-scrohasTextValue
336111

15 SupplyRelationship suppRel-0001 ¢

& suppRel-0001

Types:
>,
\
% RDF Rank:
% &
%
g _ suppReF000T-SUpplier-
cont-0001 Prescribes 8F0.00001%5 g rdfs:label
B suppRel-0001
o
& 2
%,
§ 3
& y
suppRel0001-buyer-
o

4 Contract / ‘
9’ MaterialArtifactModelName
11 PartNumber/

15 SupplierRelationship

Contract Types:
prod ame
Patumeel < w‘c : | iof-scro:PartNumber|
/ S
& Z, &
2

prod-0001-part-no

& prod-0001-part-no

RDF Rank:

iof-scro-hasTextValue
3856668

org-0001-name

€ 0rg-0001-name

prescribes
SUPpRe-0001< cont-0001

12 ProperName
p Types:

RDF Rank:

iof-scrohasTextValue 2 1
Ford Motor Company
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14 SupplierRole/15 SupplyRelationship

Magna Intemational

s

%,
%,

&

2 )
o
o d

&

& suppRel-0002-supplier-role

Types:

RDF Rank:

&) No properties found

suppRel-0002-oss-of-

3 BuyerRole/15 SupplyRelationship

BuyerRole

suppRel-0003

suppRel-0008-0ss-of-
. buyer-role

suppRel-0003-buyer-role

2 BusinessOrganization/3 BuyerRole/10 NAICSCode/
12 PostalAddress/

14 SupplierRole

Magna International

€ Magna International

BusinessOrganizetion Types:

R/
RDF Rank:

Supﬂﬂel-crit’}:-supphen el o 0D -
rdfsilabel

- Magna International

Y

%

®

1 BFO 0000202/6 GainOfRole/14 SupplierRole
cont-0003-starting-temp-

o
g,

By

& suppRel-0003-buyer-role

Types:

RDF Rank:

o

B No properties found

interval ¢
() cont-0003-starting-temp-interval

% Types:
0bo:BFO_0000202

sup 1O 8700000056 suppek008stboler | pOE Rank:
cont-0003-starting-
temp-interval

1 BFO 0000202/3 BuyerRole/
8 LossOfRole

S,

cont-0005-ending-temp-
interval ¢
& cont-0005-ending-temp-interval

% Types:
0bo:BFO_0000202

supy S-0f- BF0.0000056 supPReF000SBlyer- .
‘ role E]DF Rank:

$

o,

EJ No properties found

cont-0005-ending-
temprntenl 22
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suppRel-0009 ¢

& Rel-0009 cont-0011-starting-temp-
suppRel-

interval ¢

SupplyRelationship

", Types: :
on, & Contract o S| ¥ & cont-0011-starting-temp-interval
K w7
25 2 .
T 2
“ o ’ s e \ y:::FO 0000202
-0000119 obol N
pro3 0008 modetharne )
&Qa% % 3 > col G- initiateselationship 10
% 05 "%,,0 - rdfslabel SUppReL00T1 RDF Rank:
. suppRel-0009 8
prod-0009-part-no ?
&
B3 No properties found
cont-0011-starting- .
tempintenl cont-0007-ending-temp-

suppRel-0007-gain-of-
supplier-role &

Q suppRel-0007-gain-of-supplier-role

interval ¢

€ cont-0007-ending-temp-interval

%,

Types:

P Types: ©0bo:BFO_
supy nof  BF0.0000056  suppAeko007sthpier- liof-scro:GainOfRole
e RDF Rank:
e RDF Rank: F;
&
$ &
g
& G No properties found
@ No properties found SuppRel-0007 h
-0007- .
e suppRel-0005-loss-of-

- p suppRel-0008-loss-of-buyer-
supplier-role ¢ role &

Q suppRel-0005-loss-of-supplier-role € suppRel-0008-loss-of-buyer-role

%?e Types: Types:
= liof-scro:LossOfRole. 4 (EEER O]
sup -0 B70.0000056 suppRERO00S SUppier- H6F Rankc RDF Rank:
@ 20 S-0f- 870.0000056  supARel0008-Blyer-
Ce
S
eg; $ @ No properties found
&) No properties found g
cont-0005-ending- -
interval N o s S ing-.
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SCRO_Ford.ttlx &1k ®. ObjectProperty

SupplyChainReferenceOntology.rdf & SRCOplusFord.rdf

Classes  Object properties Data properties

Object property @ Q @ @

V= has continuant part

- § VW s carrier of V- mmisSubjectOf == owned|
© frserted | y-mm 'isn?:::;':e‘:ap“a;t;"a:'::es = is carrier of at all times V- denotedBy = is signified by == owns &
v owltopObjectProperty V- MR has proper confinuant part atall tmes VW s concretized by VW designatedBy V= participates in
; : :oa:‘(:gsa::almomeﬁme B hasComponentPartAtAllTimes P !s Con_c'emd by at alf Pmes V- —blsl;denhﬁed o = agentin
O gpte s v has member part - |sAd_1|evedByAtSomeT|me ¥ ;S::ﬂass:y i e W isInputOf
v = has member . has member part at all times s described by e 2 Y- EmisOutputof

B hasMeasuredValueAtSomeTime

ey ?
B hasValueExpressionAtAllITimes isSpecifiedOutputof

W participates in at all times

V= has proper continuant part at some time ¥~ #®is included in

VB has member part ! d
VB has proper continuant part at all times B is constituent of

N has member part at all imes

©2025 A > 7 F 5 RE& [(FFRA]

W is defined in

V- EM concretizes B hasComponentPartAtAllTimes V--E is member of _ B preceded by
e =
- E achievesAtSomeTime V- mm hasComponentPartAtSomeTime V- EE member part of Is-s:lg:slﬁ::r:z denotedely B precedes
B concretizes at all times B hasComponentPartAtAllTimes B member part of at all times = s identified by B processCharacteristicOf
V- continua_m part of _ . has first instant W is part of v prescribedBy . realizes
Yeimcontiouant partof & 2 Kines [~ has history - B continuant part of at all times VB has arrangement . recognizedByAtSomeTime
B member part of at all times . mm has last instant 5 g 4 - iZeSALS: Ti
V- i i N . =W member part of at all times == complies with recognizesAtSomeTime
proper continuant part of at all times v = has material basis : : " ininiti
= componentPartOfAtAIITimes M has material basis at all times V- proper continuant part of at all times = is SuppliedByAtSomeTime - rem_-onswmtgatedav
V- EE member part of v mmhas part . componentPartOfAtAlITimes = is Supplied ToAtSomeTime = reqylrementsgusﬁeday
= member part of at all times V= has continuant part at all times . is direct part of . [ast instant of | S ausisliesRequiremont
V- E proper continuant part of at some time = has member part at all times V- occurrent part of V--EM ocated in VB spatially projects onto
V= componentPartOfAtSomeTime V- has proper continuant part at all times W proper occurrent part of B [ocated in at all times I spatially projects onto at all times
- compon_entPartorAwmme_s == hasComponentPa Miiies - = temporal part of V- B [ocation of V= specifically depended on by
v-m- ﬁper OOHU"U;:“ part Ofﬁl_a" times . has direct part == proper temporal part of B |ocation of at all imes V- bearer of
componentPal imes A il
. P tOTAtAI v has occurrent part == isAbout V- material basis of ' - hasc_apabu!l_ly
| o riicons . mm has proper occurrent part = defines B material basis of at all times L] halequsmon
- m exists at VB has temporal part V- denotes = denotes : measuredAB'ySMSon]lrsﬁme . hasFunction
- s firstinstant of W has proper temporal part VB designates = '“:as"'zs Mg"’e 'T'f‘e = hasQuality
v generically depends on V- W has participant . identifies iy ByAtSomeTime = hasRole
' generically depends on atall times . has participant at all times N oo s = derioEs b v specifically depends on
= hasAgent . identifies VB occupies spatial region i == dependsOnBuyer
BN hasinput 4 N occupies spatial region at all times
asinp! = is name of ; d = dependsOnProduct
S name ol B occupies spatiotemporal region g
V- hasOutput 4 = i = dependsOn Supplier
. hasSpecifiedOutput V- despnbes . B occupies temporal region v mminheres in
== hasParticipantAsTradeitem V- |sv§lueExpresS|onMAtSomeﬂme B occurs in . capabilityOf
. mm has realization B isMeasuredValueOfAtSomeTime V- B occursAt - it
- mm hasProcessCharacteristic . jsValueExpressionOfAtAITimes = endsAt = dispositionOf
= history of = prescribes = startsAt = '”l:';?;gfof
== holds = isAvailableToAtSomeTime = occursOn = ?ole o0
W initiatesRelationshij . is SiteOf ety
» @ B suppliesToAtSomeTime

I temporally projects onto
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3. SCRO 2.0 Ford & — & &%=
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IOF Core Ontologies Library https://spec.industrialontologies.org/iof/ontology/core/Metadatacore/coreModule

IOF Core #>» bAY =54 77U —8 2025%5A11HKR

v [l 10F Core Ontologies Library https://spec.industrialontologies.org/iof/ontology/core/Core/
. Annotation Vocabulary (AV) https://spec.industrialontologies.org/ontology/core/meta/AnnotationVocabulary/
https://spec.industrialontologies.org/ontology/core/Core/
Core Ontology

. Mapping Annotation Vocabulary https://spec.industrialontologies.org/ontology/core/commonstocoremapping/meta/MappingAnnotationV

(AV) to Commons ocabularyToCommons/

- Mapping Commons to IOF Core https://spec.industrialontologies.org/ontology/core/commonstocoremapping/MappingCommonsTolOF/

Ontology

v IOF Maintenance Ontologies Library https://spec.industrialontologies.org/ontology/maintenance/Metadatamaintenance/maintenanceModule
Maintenance Ontology https://spec.industrialontologies.org/ontology/maintenance/Maintenance/

v IOF Supply Chain Ontologies Library. https://spec.industrialontologies.org/ontology/supplychain/Metadatasupplychain/supplychainModule
Supply_Chain Onfology Supply Chain Ontology 202401 (Release 2)

https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/
2025% 3Q (CSupply Chaind X DBETHRBADFEI N TWLS,

©2025 A > 7 # 5 Rl [WFFHR] 26



O®SCRO RLODBHR2.0NDELIEBEZFZEE = (Core.rdf, SupplyChain.rdf (Supply Chain Ontology))
https://github.com/iofoundry/ontology/releases

1 | 77 2ABR/MIBEMITEE

Core/object_class®
MaterialArtifact

R1m [FRE & N7 (prescribed by design
specification) | A5 [HEEEERET & N7=3B UL\ F (bearer of
designed function)] & L TEZ#=REL %

BFO® [function] ERZE#TTIC LB
HRAEWOEICEDLC 7 7 AEREEOE
1F (label,definition)

2 | SCOABBFOY 5 2~DH SCO/process/change® | BFOTIZ#%E|(Role) DEFHAMIZ L A RIRT 2 57E% %k L | SCO/RITIE, changes 7 ADH%# 70 Z R
(o GainOfRole TWhh -7/, RI/SCOICH >T-ERL T 7 ADAIE ELTEbDNTWE
LossOfRole {F1F %> T, BFODprocess?y 5 A~EE) L 7=
3 | Axiomization(GERIREI)DZ | SCO/GroupOfPersons BEOANED SBRENE TIL—T XD [—EE R1TIZ. SCOTETDA Y NENRET B
=2 B ICL-oTHEANARIEER L SIS, ZORAZEOEREE | REIOERAEEEL TWLW
SCO# 5 Core~DHAT FAATRE & T B HIZEBE AT, Core~nBATL 72

4 | BERER. EHRORRZEL
OSSR REFIREICT D

IOF CorelCBFRIRIFAIBER = 2D ¥ T X % BN

- ‘temporal interval’®&38-> ‘temporal duration value
expression’ 7 7 X

- ‘temporal instant'3%&33->‘temporal instant value
expression’

[FIFIZIOF Core Tl XRddataProperty %
BN

'hasDateTimelnstantValue’

ZNT. XSD date-timelZ. BRI - EHARY
KREEES LN TED

5 | IOFIZ3 WL TAllen DEFFERIF
#(Allen Interval Algebra)
B AAREICT B

TemporalRelationChain.rdf
TemporalRelationsInference.rdf

LW 220 Y OV —REBMUATSR)
https://github.com/iofoundry/ontology/releases

ARy hP7OwRE, BREEEE OB
BMARKRIVEAREICT 52 Z LN ER

6 | QUDTH > FAY—ZRA4IC
FArgEE 5700, 5

IOF CoreF > bOY—IClE. KESDEVCAEEEZERT
FELRIIRETARTANEENTLD, LH L,

QUDT: https://www.qudt.org/ S8
(Quantity, Unit, Dimention, Type)

BoOAEERET BIEEA, Bk, E0BEAZERT /7 RETONRT 4
HELIIS L TOARL, RO BEAR & LT,
QUDTH > b —FMADHA K4 > %K ER
g : BEAEFES1~375. RLOODSCROA Y hAY—7 74 ILHBR207 7 A LA BICEEFZEREEOH 2B %R,
©2025 1 > 77 5 Rt [FF% AR 21
5 : Continental Automotive System prgestone |
- Supplier -- Dana Holding Corp.
Autoliv North Magna | £
| e | NN - Buyer — Ford Motor Company
ZAZL'.‘,’.L‘: suppRe\-OOOS;b\r
fiiriend] Tenemesen cont-0003
: \

*| Continental Ford Motor

plehs 3 | Company

| e . o=y

i Nemak North Engine block Cummins o % Assembly
o oo B "o America ’ o e
suppRe\ manufacturer) manufacturer) )
-0011_sr , ;o .
) /" assembly Contract SupplierRole
L suppRel-0007_sr SupplyRelationship
BOI’QI:?VHSI' H[;‘adr;:g Cont'0007 E“aﬂ:lﬂg:‘)r?:si of-
(ignition system) Corp bl cont-0007
| (axie manufacturen) 3
° BuyerRole suppRe-0007-bu y=r
axie bearing (i SUppReH0007 suphRe-0007o8s-of
NTN supplier-role
bkt "
suppRe-0006-byer-
role
:rpﬂel-u?osbu er- ) suodReR000BY - Fosd Motor Gomp =~
role i “Or 'ﬂnﬂﬂe(\il;‘s‘(amv - role
ContfiSatalAGioR otive cont-JOOFEnGIAGEEent §
o B st
suppRe-0003-l0ss-of-
buyerole
ont-000:
org-0004-name %
BusinessOrganizatio corft0003-statting-
0rg-0004-ocation event
suppRe-0003-l0ss-of- cont-000S-endingevent
supplier-role
©2025 1 > 7 # 5 Kt (IR e



@®SCRO R1T® Ford data.ttl % R2ODSCROF ¥ bAY—ICEBRHTA-HDEESR
[Z% 1] SCRO_Ford.ttl fldprefix2ZEE 43 (2 EFR)

# @prefix iof-scro: <https://www.industrialontologies.org/ontology/supplychain/SupplyChain/> .
@prefix iof-scro: <https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/> .

# @prefix iof-core: <https://purl.industrialontologies.org/ontology/core/Core/> .
@prefix iof-core: <https://spec.industrialontologies.org/ontology/core/Core/> .

[£F 2] ZE 1 TEZ7-SCRO Ford.ttl c2\L T, GainOfRole/LossOfRole® 1 X &~ X %#R2{8IT
REBTZEBESICAREZ 7 RADIEZE. LULTD & 5 ICEET 3 (441EFT)

- R1Tl%. GainOfRole/LossOfRoleld. process>changes 7 X MSubclassTH - 7=,
- R27. process®SubclassICZE|Z7: - 7= (iof-core)s RITIEEENZIA VR E VAR TEATZDINELNH D,

(buyer KU supplier X7)

(BIEFTt iof-scro:suppRel-0001-buyer-role a iof-core:BuyerRole ;
obo:BFO_0000056 iof-scro:suppRel-0001-loss-of-buyer-role ;
iof-core:roleOf iof-scro:org-0001 .
iof-scro:suppRel-0001-gain-of-buyer-role a iof-scro:GainOfRole ; =
iof-scro:occursOn iof-scro:cont-0001-starting-temp-interval . ifo-sc

BIE#®Z7 74 SCRO_Ford-R2_BOplus2.ttl

iof-scro:cont-0001-ending-event a iof-core:Event ;
jof-scro:occursOn iof-scro:cont-0001-ending-temp-interval ;
iof-scro:terminatesRelationship iof-scro:suppRel-0001 .

iof-scro:suppRel-0002-supplier-role a iof-core:SupplierRole ;
obo:BFO_0000056 iof-scro:suppRel-0002-loss-of-supplier-role , iof-scro:suppRel-0002-gain-of-supplier-role ;
iof-core:roleOf iof-scro:org-0003 .

[(EE 3] ZD#. R2 SupplyChainF > rAY—%F—7> L., LiEttioDirect importiR{EZITUL rdf& &,

iof-corelCZ®E  22M@RR
ro:LossOfRole b EGE 22{EFT

©2025 A > 7 # 5 Rl [FRFAR] e
- 4
. R2 Su ppIyCha 11%aY")) /f v R Q v R ,ﬁﬁﬁf& Annotation propsrtiss Datatypes OntoGraf |GntoGraf
Classes | Object properties  Data properties
[Class hierarchy. GainOfRole BISEE
Active ontology = Entities x Individuals by class x DL Query x Individual Hierarchy Tab x = GRRORD: Jeorts
B EREC foreted 8% 4A4A4 A6R BT ®8 @& b
Giass nerarchy GanoRole E= e o PENCIEY AR 87 eB @s u
® Contract
ue ® O Asserted ~ v @eny Fore=_]
» @ continuant
v @ process v ® occurrent
N LRk~ = K » @ Event
< e -6 (B % 4la[dald [R6.]R ® & & fel e
Change - :
@ history . felcanoro)
© LossOfRole l © GainORole | GanORae @ history ~
» @ MaterialState URI: htips:ispec. &/GainOfRole 2LnssOIRole
» © WateriaiState
» © PlannedProcess -1
@ process boundary : ;Puouss :nunuary
= . : ® spatiotemporal region = © GainOfRole - https //spec industrialontologies. org/ontology/core/Core/GainOfRole

Individuals | Individuals (Inferred)

Direct instances ZIIEEE
.’

For: © GainOfRole

@ suppRel-0001-gain-of-buyer-role

> @ temporal region
® HiaterialértfactiodeiName

® Maturityevel
@ NACSCode
© Postaladdress
® ProperName

@ suppRel-0001-gain-of-supplier-role

0 suppRel-0002-gain-of-buyer-role

.suppRel—OOOZ-gain-ol—suppller-mle Annotations Usage

@ suppRel-0003-gain-of-supplier-role
@ suppRel-0004-gain-of-buyer-role
@ suppRel-0004-gain-of-supplier-role

@ suppRel-0003-gain-of-buyer-role Annotation properties
Annotations

- SCRO_Ford data il
Change>GainOfRole 1 7% % 7',
A v RA& v ZIE, Coreflld
GainOfRole(Z#D <

Replaces 7= & FRxdH Y (HESE)

SCRO_plus_R2_FordBO plus?2.rdf

Active ontology x Entities * Individuals by class x DL Query x Individual Hisrarchy Tab x

Classes  Object properties Data properties

Datatypes OntoGraf | OntoGraf

Annotations |Usage
|Annotations: GainOfRole

Annotations
rdfslabel [language: en.us]
gain of role

adaptedFrom
cco

role processes due to lack of data or an interval being small
stant of every interval, for which a gain of role process occurs
; p of type ‘gain of role’ ‘occupies tamporal region’  (a temp

R6/QA 8B @B H&F &

Class hierarchy: GainOfRole
o Asserted v
8
v- @ owiThing |4 ¥ A 04 o4
® Contract
v @ entity

» @ continuant
v @ occurrent
»- @ Event
v @ process
© change
© GainORole
@ history
© LossOfRole
» @ MaterialState
> © PlannedProcess
@ process boundary
© ProcessCharacteristic
@ spatiotemporal region
» @ temporal region
© MaterialArtifactModelName
@ MaturityLevel
® NAICSCode
© Postaladdress
® ProperName

@ Change © GainORdle |
AN

[ @ GainOfRole

GainORde
URI

: s
OfRole

Superclasses:

SanORde SubCassOl Change

Annotations:
om deprecated true

s fspec. OfRole”

= @ GainOfRole - https://spec.industrialonto

©2025 1 > 7 F Z & (5 RT)

logies.org/ontology/supplychain/SupplyChain/GainOfRole

30



R

<l-- https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/GainOfRole -->

change” 2 A F@ld GainOfRole/LossOfRole

<owl:Class rdf:about="https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/GainOfRole">
<rdfs:subClassOf rdf:resource="https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/Change"/>
<owl:deprecated rdf:datatype="http://www.w3.0rg/2001/XMLSchema#boolean">true</owl:deprecated>

</owl:Class>
<owl:Axiom>

<owl:annotatedSource rdf:resource="https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/GainOfRole"/>
<owl:annotatedProperty rdf:resource="http://www.w3.0rg/2002/07/owl#deprecated"/>

<owl:annotatedTarget rdf:datatype="http://www.w3.0rg/2001/XMLSchema#boolean">true</owl:annotated Target>
<iof-av:replacedBy>https://spec.industrialontologies.org/ontology/core/Core/GainOfRole</iof-av:replacedBy>

</owl:Axiom>

<l-- https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/LossOfRole -->

<owl:Class rdf:about="https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/LossOfRole">
<rdfs:subClassOf rdf:resource="https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/Change"/>
<owl:deprecated rdf:datatype="http://www.w3.0rg/2001/XMLSchema#boolean">true</owl:deprecated>

</owl:Class>
<owl:Axiom>

<owl:annotatedSource rdf:resource="https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/LossOfRole"/>
<owl:annotatedProperty rdf:resource="http://www.w3.0rg/2002/07/owl#deprecated"/>

<owl:annotatedTarget rdf:datatype="http://www.w3.0rg/2001/XMLSchema#boolean">true</owl:annotatedTarget>
<iof-av:replacedBy>https://spec.industrialontologies.org/ontology/core/Core/LossOfRole</iof-av:replacedBy>

</owl:Axiom>

©2025 1 > 7 Z & [R5 rr]

H(Zdeprecated DERAA->TLD
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SupplyChain.rdf ®Object PropertyP&/E

V- owl:topObjectProperty
M actsOnBehalfOfAtSomeTime

v

W concretizes
B 3chievesAtSomeTime
B concretizes at all times
B containsOccurrenceOf
B continuant part of
V- I continuant part of at all times
B member part of at all times

V- H proper continuant part of at all imes
B componentPartOfAtAlITimes

V-l member part of
B member part of at all times

V- H proper continuant part of at some time
»-E componentPartOfAtSomeTime
> proper continuant part of at all times

- environs
I exists at

@

. first instant of
B generically depends on

B generically depends on at all times

N has continuant part
V- EE has continuant part at all times

BN has member part at all times
V- EH has proper continuant part at all times
B hasComponentPartAtAllITimes

VB has member part

B has member part at all times
VB has proper continuant part at some time

V- has proper continuant part at all imes

Bl hasComponentPartAtAllTimes

V--Em hasComponentPartAtSomeTime

B hasComponentPartAtAllTimes

@

v

L

@

B has first instant
B has history
B has lastinstant
B has material basis
B has material basis at all times
W has occurrent part
W has proper occurrent part
V- has temporal part
B has proper temporal part
B has participant
B has participant at all times
B hasAgent
N hasinput
V= hasOutput
B hasSpecifiedOutput
N has realization
B hasProcessCharacteristic
N history of
B holds
B initiatesRelationship
W is carrier of
W s carrier of at all times
B is concretized by
B is concretized by at all times
B isAchievedByAtSomeTime
. isAbout
VB denotes
N designates

(Supply Chain Ontology)

@

V- mm describes
V- isValueExpressionOfAtSomeTime

W isMeasuredValueOfAtSomeTime
B isValueExpressionOfAtAlITimes

N prescribes

v

®

B isAvailableToAtSomeTime
. s SiteOf
N isSubjectOf
V- denotedBy
B designatedBy
V- EE describedBy

V- EE hasValueExpressionAtSomeTime
B hasMeasuredValueAtSomeTime
W hasValueExpressionAtAllTimes

W prescribedBy
. is SuppliedByAtSomeTime
B is SuppliedToAtSomeTime
B isTemporallyOverlappedBy
B |ast instant of
W [ocated in

W |ocated in at all times
. |ocation of

B |ocation of at all times
W material basis of

W material basis of at all times
B measuredByAtSomeTime
W measuresAtSomeTime
. observedByAtSomeTime
W observesAtSomeTime
W occupies spatial region

W occupies spatial region at all times

B occupies spatiotemporal region
W occupies temporal region
B occurrent part of
W proper occurrent part of
V- E temporal part of
W proper temporal part of

©2025 1 > 7 # Z R & [HF9RT]

1ofl

N occurs in

VB occursAt

W endsAt

N startsAt
I occursDuring
. occursOn
W occursSimultaneouslyWith
N ownedBy
. owns
W participates in

N agentin

N isinputOf
V- isOutputOf

B isSpecifiedOutputOf

W participates in at all times
N preceded by

. after

Il metBy
B precedes

. before

B meets
B processCharacteristicOf
W realizes
B recognizedByAtSomeTime
N recognizesAtSomeTime
N relationshiplinitiatedBy
B requirementSatisfiedBy
B satisfiesRequirement
W spatially projects onto

B spatially projects onto at all times

W specifically depended on by
VW bearer of

W hasCapability

B hasDisposition

W hasFunction

W hasQuality

W hasRole

Hm specifically depends on
B dependsOnBuyer
B dependsOnProduct
Bl dependsOnSupplier
V--EMinheres in
N capabilityOf
N dispositionOf
N functionOf
N qualityOf
I roleOf
B suppliesToAtSomeTime
Hm temporally projects onto
Hm temporallyFinishedBy
H temporallyFinishes
Hm temporallyOverlaps
H temporallyStartedBy
B temporallyStarts

32



[ZB] OBO Foundry Ontologies DFIfA - BEBIIEHIBHE

@®SCRO_Ford.ttl DERICEWVWT, UTD & 5%, OBO FoundrydFIFZaRE L-ERATELNH 5 RIS OV THERE,
BFOTHEEREERZEPLT2-HDOHEAZLBEINDD, 5IZHREZEBL THLENH D,

@prefix obo: <http://purl.obolibrary.org/obo/> .

Active ontology x Entities x Individuals by class x Ontology imports = Ontology Prefixes | General class axioms

Ontology prefixes:
Annotation properties Datatypes

Prefixes

Classes  Object properties Data properties uo:

Class hi hY BFO_OOOOZOZ AIEERE ht:x//puri.obolnbrary,orglobo/

s, B

GENEONTOLOGY
Unifying Biology

https://geneontology.org/docs/download-ontology/

@ Orthogonality(E31%) B

BFEIFOBOEHAT—ETRIINIEA S AL, DF Y, KREBIE—F
DF > baY—#EEE (CHEBI, GO, PROAY) &, #>» tOY—K
DA —ANEEEHNFaFo, BEIDDERIE, VY —RDAVT
FUREENERET H-HICTH N, OBO Foundryl2&iNd % 7=
HITIE, T FAY—FER L TWAITNIER ST, ETIET 51
BIF0BORT—ETAIThELR AW S, FSHSTE—DKE—ZR

ocabulary  EERIF (URI) %42, FTLLWA Y FOP—(3, OERYEHTITHA
FEEEBARLATNERSRL,

/core/Core/

REO—BHCHEELERE L WS BRICE D LT, RERICIEIN

/suppychsinSupplyChain/ REEIT L BB, MEOEENRET 5, & 50, —BoF

?" " B O Asserted v http://purl.org/dc/elements/1.1/
dcterms:
v —_— http://purl.org/dc/terms/
o 1 .
BusinessOrganization 2 https//spec i g
@ BuyerRole 3 i
@ Contract 4 https://spec o/
©® Event 5 iof-scro:
@ GainOfRole 6 https://spec.industri ies.org/
@ GeospatialLocation 7 Gl
® LossOfRole 8 http:/Awww. w3.0rg/2002/07/owi#
@ MaterialArtifactModelName 9’ rdf:
® NAICSCode 10(4+#8Cd) http://www.w3.org/1999/02/22-rdf-syntax-ns#
@ PartNumber 11 rdfs:
@ PostalAddress 12(B) http://www.w3.0rg/2000/01/rdf-schema#
@ ProperName 13(Bt) skos:
@ SupplierRole 14 http://www.w3.0rg/2004/02/skos/core#
@ SupplyRelationship 15 xml:

http://www.w3_org/XML/1998/namespace

xsd:

http://www.w3.0rg/2001/XMLSchema#

- Ford7— & Tld, ZOOBOBEDOMHEAZFALELI ELTWVWDE LD

72, EBICIE [BFO_0000202] MIDZEEFFHEE (£1TH N T U A LEER,

https://en.wikipedia.org/wiki/List_of_OBO_Foundry_ontologies

vihRY—CTIERBEI’BHAIN WAL -7 REYICEBRAS

NTWHIELEZXHD,

OBO legacy URI:
http://purl.orglobolowl/GO#GO_0050918

/

Foundry-compliant URI:
http:/ipurl.obolibrary.orglobo/GO_0050918

OBO ID# » OBO#— & Ra#A F
(URD) ~o<wvyEers

@ the Relation Ontology (RO) &5t EA
FrbaY—it, BTy boY— (RO) 0BEBEMOBREFERT 5, Nk, B4
VhRY &YV —LLRIFEETED I LARIATI2H0OTHY . HEBHMERICH LTI
BETHD, BRrFA> bAY— (RO) 1F. EL2EYEFNRSHOBEREREAT 570
ICFEEteE iz bEY —Th D, £2<DOBOFoundry* > bRV —THBAFINTWLS
[part_of] . [located_in] . [preceded_by| % EDBEMRZEBZICERL TWLW 3,

©2025 A > 7 # 5 Rl (IR 33
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@Supply Chain Ontology R2 ~ R1 TiRftE LT /= SCRO_Ford.ttl ¥—% %5@RA L. SPARQLTORE#TTS
—HEiZEfFE LT, GraphDBAZE Y KT b U ZER L. UTDOF > b Y —7 74 L% Import £,

-SCROR2#iDFA > b =7 74l
- SCRO_Ford-R2_BOplus2.ttl

Class Count @

GraphDB 7 5 2B o
(Ontotext GraphDB®H1)

SCRO_plus_R2_FordBO_plus2_Y.rdf
Ford 7—&& L TIRMHENIZAVRAZ VY AEERT — X7 7 AIVICR2E DI DT ERET 74 )L
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PREFIX iof-core: <https://spec.industrialontologies.org/ontology/core/Core/>

PREFIX iof-scro: <https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX obo: <http://purl.obolibrary.org/obo/>

org s label s properName $ naicsCode $ address
? ? ? ?nai ?
SELECT 7 org label 7 prOperName ?naicsCode 7address 1 iof-scro:org-0001 “Ford Motor Company * "Ford Motor Company " *336111" "ONE AMERICAN RD, DEARBORN
WHERE { MI, 48126"
?org a iof-core:BusinessOrganization;
g€ g ! 2 iof-scro:org-0002 “Bridgestone Americas Inc" “Bridgestone Americas Inc” "326211"
rdfs:label ?label .
OPTIONAL { 3 iof-scro:org-0003 Magna International Magna International 336320 C337 l;/leigna Dr. Aurora, Ontario L4G 7K1,
?0rg iof-core:designatedBy ?nameResource . anada
?nameResource a iof-scro:Pro pe rName ; 4 iof-scro:org-0004 "Continental Automotive Systems®  "Continental Automotive "336340" "One Continental Dr.
jof-scro:hasTextValue ?properName . Systems Auburn Hills, MI 48326
} 5 iof-scro:org-0005 "Autoliv North America” “Autoliv North America" "336390" “1320 Pacific Drive
OPTIONAL { Auburn Hills, Mi 48326"
?org iof-core:designatedBy 7naicsResource . 6 iof-scro:org-0006 *ZF North America® *ZF North America" *336390" £
?naicsResource a iof-scro:NAICSCode ; 15811 Centennial Drive Northville, MI 4816"
e . A
iof-scro:hasTextValue ?naicsCode . 7 iof-scro:org-0007 “Cummins Inc” “Cummins Inc” "333618" 500 Jackson St.
} Columbus, IN 47201, USA
OPTIONAL { . 8 iof-scro:org-0008 “Dana Holding Corp® "Dana Holding Corp” "336390" “3939 Technology Drive
?0rg obo:BFO_0000082 ?location . anmee. GE 43637 USA®
?location iof-core:designatedBy ?addrResource .
?2addrResource iof-scro:hasTextValue ?address . 9 iof-scro:org-0009 NTN Bearing Corp of America NTN Bearing Corp of America 332991 1600 E. Bishop Ct., PO. Box 7604
10 iof-scro:org-0010 “Nemak North America” “Nemak North America® "331523" “Libramiento Arco Vial Km. 6.8 Garcia, NL
} 66000, Mexico"
ORDER BY ?org 11 iof-scro:org-0011 "BorgWarner" "BorgWarner" "336350" "3850 Hamlin Road
Auburn Hills, Ml 48326, USA”
12 iof-scro:org-0012 “Alcoa Corporation * "Alcoa Corporation * '331318" *Pittsburgh, PA 15212"
©2025 1 > 7 # 5 Rtk [FRRAT) o
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PREFIX iof-scro:
<https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/>
PREFIX iof-core: <https://spec.industrialontologies.org/ontology/core/Core/>
PREFIX obo: <http://purl.obolibrary.org/obo/>

contract s partNumber s modelName
SELECT ?contract ?partNumber ?modelName
WHERE { 1 iof-scro:cont-0001 '3856668" “Tire AB14"
?contract a iof-scro:Contract ;
0b0:BFO_0000110 ?prodPart, ?prodModel . 2 iof-scro:cont-0002 "3590316" "Seat Model M1"
?prodPart a iof-scro:PartNumber ; 3 iof-scro:cont-0003 "5110778" "Powertrain Assembly P18"
e . P
iof-scro:hasTextValue ?partNumber . 4 iof-scro.cont-0004 *4880078" “Seat Belt A"
?prodModel a iof-scro:Material ArtifactModelName ; 5 iof-scro:cont-0005 "7807988" "“Transmission T4"
jiof-scro:hasTextValue ?modelName .
} 6 iof-scro:cont-0006 '8505388" "Engine X2"
7 iof-scro:cont-0007 '8493037" "Axle Assembly R1"
8 iof-scro:cont-0008 "'4282539" "Engine Block M5"
9 iof-scro:cont-0009 "1983782" “Ignition System S12"
10 iof-scro:cont-0010 '6193970" ‘Axle Bearing B13"
11 iof-scro:cont-0011 ‘4816355" "Aluminum Ingot AA319"
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PREFIX iof-scro: <https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/>
PREFIX iof-core: <https://spec.industrialontologies.org/ontology/core/Core/>

PREFIX obo: <http://purl.obolibrary.org/obo/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT

?contract ?relationship ?prodTextModel ?supplierName ?buyerName

WHERE {
?contract a iof-scro:Contract;
iof-core:prescribes ?relationship .

OPTIONAL {
?contract obo:BFO_0000110 ?part .
?part a iof-scro:PartNumber ;
iof-scro:hasTextValue ?prodTextPart .

}
OPTIONAL {
?contract obo:BFO_0000110 ?model .
?model a iof-scro:MaterialArtifactModelName ;

contract

iof-scro:cont-0001

o Nemak North
Ao ‘Amerca
mnmnanssare iy

BorgWarmer
.

hrmonos

NTN
fererd

s relationship s prodTextModel 3

Bridgestone
Americas inc:

Autol North
*| Intermational

Brvoca
(L] | —
*| Continental .
G | =
=
: =
D
olang
o
20
supplierName s

iof-scro:hasTextValue ?prodTextModel . 1

}
OPTIONAL { 2
?relationship obo:BFO_0000195 ?supplierRole . 3

?supplierRole a iof-core:SupplierRole ;
iof-core:roleOf ?supplier .
?supplier iof-core:designatedBy ?supplierNameNode .
?supplierNameNode a iof-scro:ProperName ;
iof-scro:hasTextValue ?supplierName . 6
}

OPTIONAL { 7
?relationship obo:BFO_0000195 ?buyerRole .
?buyerRole a iof-core:BuyerRole ;

~

iof-scro:cont-0002
iof-scro:cont-0003
iof-scro:cont-0004
5 iof-scro:cont-0005
iof-scro:cont-0006
iof-scro:cont-0007

8 iof-scro:cont-0008

iof-scro:suppRel-0001
iof-scro:suppRel-0002
iof-scro:suppRel-0003
iof-scro:suppRel-0004
iof-scro:suppRel-0005
iof-scro:suppRel-0006
iof-scro:suppRel-0007

iof-scro:suppRel-0008

“Tire AB14"

"Seat Model M1"
"Powertrain Assembly P18"
"Seat Belt A"

“Transmission T4"

"Engine X2"

"Axle Assembly R1"

"Engine Block M5’

“Cummins Inc”

“Bridgestone Americas Inc”
"Magna International®
“Continental Automotive Systems”
"Autoliv North America”

“ZF North America™

"Dana Holding Corp*

“Nemak North America”

"NTN Bearing Corp of America"

iof-core:roleOf ?buyer . 9 iof-scro:cont-0009 iof-scro:suppRel-0009 “Ignition System S12° “BorgWarner”
?buyer iof-core:designatedBy ?buyerNameNode . ; . i
2buyerNameNode a iof-scro:ProperName ; 10 iof-scro:cont-0010 iof-scro:suppRel-0010 ‘Axle Bearing B13
iof-scro:hasTextValue ?buyerName . 11 iof-scro:cont-0011 iof-scro:suppRel-0011 “Aluminum Ingot AA319" *Alcoa Corporation *

}

}
ORDER BY ?contract

©2025 A > 77 Z W& [FF5RAR]
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Ford Motor

buyerName

“Ford Motor Company *

"Ford Motor Company *

“Ford Motor Company "

"Magna International”
“Continental Automotive Systems”
“Continental Automotive Systems”
“Continental Automotive Systems”
‘Cummins Inc”

“Cummins Inc”

"Dana Holding Corp”

“Nemak North America”
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PREFIX iof-scro: <https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/>
PREFIX iof-core: <https://spec.industrialontologies.org/ontology/core/Core/>

PREFIX obo: <http://purl.obolibrary.org/obo/>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT ?supplyRel ?buyer ?buyerName ?supplier ?supplierName

WHERE {
?supplyRel a iof-scro:SupplyRelationship ;
rdfs:label ?relLabel.

# HIEE O/ B O NREM & EX e G

?supplyRel obo:BFO_0000195 ?supplierRole .

?supplierRole a iof-core:SupplierRole ;
iof-core:roleOf ?supplier.

?supplieriof-core:designatedBy ?supplierNameNode .

?supplierNameNode a iof-scro:ProperName ;
iof-scro:hasTextValue ?supplierName .

# BAEO®REID o NRAER E EX e UG
?supplyRel obo:BFO_0000195 ?buyerRole .
?buyerRole a iof-core:BuyerRole ;
jof-core:roleOf ?buyer.

?buyer iof-core:designatedBy ?buyerNameNode .
?buyerNameNode a iof-scro:ProperName;

iof-scro:hasTextValue ?buyerName .

}

ORDER BY ?supplyRel

Brdgestons
=
Autoliv North o he— 1
2N
(L5 | -
[ Conrara o o
= s - ey
_ = e =5
(=t doeke &L
: =
f—
: O
i oy
B
o
supplyRel s buyer s buyerName : supplier s supplierName

iof-scro:suppRel-0001
iof-scro:suppRel-0002
iof-scro:suppRel-0003
iof-scro:suppRel-0004
iof-scro:suppRel-0005
iof-scro:suppRel-0006
iof-scro:suppRel-0007
iof-scro:suppRel-0008
iof-scro:suppRel-0009
iof-scro:suppRel-0010

iof-scro:suppRel-0011

iof-scro:org-0001
iof-scro:org-0001
iof-scro:org-0001
iof-scro:org-0003
iof-scro:org-0004
iof-scro:org-0004
iof-scro:org-0004
iof-scro:org-0007
iof-scro:org-0007
iof-scro:org-0008

iof-scro:org-0010

"Ford Motor Company *

"Ford Motor Company *

"Ford Motor Company *

"Magna International”
"Continental Automotive Systems”
"Continental Automotive Systems”
"Continental Automotive Systems”
“Cummins Inc”

“Cummins Inc”

"Dana Holding Corp”

"Nemak North America®

©2025 A > 77 Z RiE& [FF%R A

iof-scro:org-0002
iof-scro:org-0003
iof-scro:org-0004
iof-scro:org-0005
iof-scro:org-0006
iof-scro:org-0007
iof-scro:org-0008
iof-scro:org-0010
iof-scro:org-0011
iof-scro:org-0009

iof-scro:org-0012

“Bridgestone Americas Inc”
“Magna International”
“Continental Automotive Systems”
"Autoliv North America’

"ZF North America”

"Cummins Inc”

“Dana Holding Corp”

"Nemak North America”
“BorgWarner”

"NTN Bearing Corp of America"

“Alcoa Corporation *
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PREFIX iof-scro: <https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/>

PREFIX iof-core: <https://spec.industrialontologies.org/ontology/core/Core/>
PREFIX obo: <http://purl.obolibrary.org/obo/>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

SELECT ?supplierName ?modelName ?buyerName
WHERE {

https://qgiita.com/manabian/items/5879cabf4ddf301740ch

B Z (X, ZF North America (iof-scro:org-0006) ML TULSE

REFARD L. &4 Transmission Z4HFE L. RIEEEHB S,
EiEV TYDEITIZE Y., ZF North America MR LTLVS

Transmission T4 OEREIFRZMGTE S,

#IBE LY T T4 ¥ — (B:iof-scro:org-0006) ICBET 2H 754 ¥ —0—ILAEES

?supplierRole a iof-core:SupplierRole ;
iof-core:roleOf iof-scro:org-0006 .

# R—OEEBEHRAT, Y774V —0—L NS Y —A—LEIG
?supplyRel obo:BFO_0000195 ?supplierRole ;
0bo:BFO_0000195 ?buyerRole .

# BHABMERE T 2 21000 5, HRlEH BRES. TTLER) 208
?contract a iof-scro:Contract ;

iof-core:prescribes ?supplyRel ;

0bo:BFO_0000110 ?prodPart, ?prodModel .

# B@ES DL
?prodPart a iof-scro:PartNumber ;
iof-scro:hasTextValue ?partNumber .

#RBETLL (RSE) OME
?prodModel a iof-scro:MaterialArtifactModelName ;
iof-scrothasTextValue ?modelName .

# Y774 v — BT e G

?supplierRole iof-core:roleOf ?supplierOrg .

?supplierOrg iof-core:designatedBy ?supplierNameRes .
?supplierNameRes iof-scro:hasTextValue ?supplierName .
?supplierNameRes a iof-scro:ProperName .

# 34 Y — {0 B E BV
?buyerRole a iof-core:BuyerRole ;

iof-core:roleOf ?buyerOrg .
?buyerOrg iof-core:designatedBy ?buyerNameRes .
?buyerNameRes iof-scro:hasTextValue ?buyerName .
?buyerNameRes a iof-scro:ProperName .

supplierName & modelName $
1 "ZF North America" “Transmission T4"
ZF North
Ameirica
(transmission | Transmission
manufacturer) "y

~5.
*| Continental

(powertrain
__»|  assembler)

buyerName

"Continental Automotive Systems”
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16 SCKR DG = an " o o
16 SCA D Y E B & Fn T & BB EBICEENE L TUNBY 75 A7 —% firsttier £ L, Z0YT 54—
B i . . } . ; o . . [ N N
! ! : N —an TRELTTE -1 ° N N
PREFIX iof-scro: <https://spec.industrialontologies.org/ontology/supplychain/SupplyChain/> x5 L T2 % second-tier & T&E T 5, Ford #H#E L T2 342
PREFIX iof-core: <https://spec.industrialontologies.org/ontology/core/Core/> X . FIA ierlc# %
PREFIX obo: <http://purl.obolibrary.org/obo/> first-tier, 4 second-tier (=72 %,
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemat> EEDIRZE T, Ford D first-tier 3 & W second-tier ¥ 7’5 4 Y — % HHTE %,
SELECT DISTINCT ?baseOrgName ?supplier ?supplierName ?tier prdgesons
WHERE { (et}
# ~— 2 48%: (Ford Motor Company) O£ #% Efg
iof-scro:org-0001 rdfs:label ?baseOrgName . ik S . | !
{ [ g [
#77—2AbT4T (=R) Y774V — FordicEEHAL TV H0E
?supplyRel a iof-scro:SupplyRelationship ; -
0bo:BFO_0000195 ?roleA, ?roleB . <LFRIU T hEE> !
ZF North
?roleA a iof-core:BuyerRole ; UNION ”‘;‘_.",“M::'E M
iof-core:roleOf iof-scro:org-0001 . s
?ro\gB a iof»core:Supp\ierBoIe ; ?roleD a iof-core:BuyerRole ; i o . - ‘é’;‘n';':‘:‘;'
iof-corezroleOf ?supplier . iof-core:roleOf iof-scro:org-0001 . G | 4 =i
) ?roleC a iof-core:SupplierRole ; e
UNION iof-core:roleOf ?firstTierSupplier . . 4
} axe.
?roleB a iof-core:BuyerRole ; } -
iof-core:roleOf iof-scro:org-0001 . Dana
?TO‘Q_A a iof-core:SupplierF_(o\e ’ ?supplyRel2 a iof-scro:SupplyRelationship; =
) iof-corezroleOf ?supplier . 0b0:BFO_0000195 ?roleE, ?roleF . T
BIND("first-tier" AS ?tier) ?roleE aiof-core:BuyerRole ; = = = 5 = =
OPTIONAL { ?supplier rdfs:label ?supplierName . } iof-core:roleOf 2firstTierSupplier . baseOrgName i supplier ' supplierName $  ter
} ?roleF a iof-core:SupplierRole ; Ford Motor Company iof-scroorg-0002 Bridgestone Americas Inc “first-tier
U{NION iof-core:roleOf ?supplier . 2 “Ford Motor Company jof-scro:0rg-0003 Magna International® first-tier
#FEAYRTAT7 (ZR) Y7 74— £FFordICEEMRBLTWE—RY 7714 v — UNION 3 “Ford Motor Company iof-scrororg-0004 “Continental Automotive Systems” “first-tier
#EMHL, ZO—RY 754V =G L TLW R RELAES 4 “Ford Motor Company iof-scro:0rg-0005 “Autoliv North America ‘second-tier”
?roleF a iof-core:BuyerRole ; - - -
SELECT DISTINCT ?firstTierSupplier of-core-roleOf ;’ﬁ rstTierSupplier . 5 “Ford Motor Company iof-scroiorg-0006 ZF North America 'second-tier
WHERE { ?roleE a ioffcore:Supp\ierRoIe H 6 “Ford Motor Company iof-scro:org-0007 ‘Cummins Inc “second-tier’
?supplyRell a iof-scro:SupplyRelationship ; jof-core:roleOf ?supplier = b ; >
: ! . 7 “Ford Motor Company iof-scroiorg-0008 Dana Holding Corp’ ‘second-tier
0bo:BFO_0000195 ?roleC, ?roleD . ) =
( ) BIND("second-tier" AS ?tier)
?roleC a iof-core:BuyerRole ; OPTIONAL { ?supplier rdfs:label ?supplierName . }
iof-core:roleOf iof-scro:org-0001 . )
?roleD a iof-core:SupplierRole; } e I
iof-core:roleOf ?firstTierSupplier . ©2025 A > 7 # 7 RiEE [WF5eRT] 42
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