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commons Outline

1. Domain-level ontology harmonisation

* Domain coverage analysis in five focus areas
* Bridge concept engineering for domain concept alignment

2. Industry Portal

* What can you find
* How to use

3. Other resources in OCES ontology stack

* OntoCommons TRO and MRO repository
* OntoCommons domain ontology catalogue

4.
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ISO/IEC/IEEE 15288:2015
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Engineering

GOPPRRE

ISO/IEC/IEEE 42010:2011
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Manufacturing Service
Description Language (MSDL)

GRACE ontology

(SAREF4INMA)
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COMMONS

1. Domain-level

ontology harmonisation:

Bridge concept engineering

Alignments To Existing Ontologies: (1; verticol, MLOs/TLDs; 2; harizontal, DLOs)

NEW COMCEPT NAME
{use the preferred Iobel, or (R name, provided in the first table o5 title)
General Concept Info:

IRl: | Suggested entity new IR
OWL Type:  Ciass|ObjectProperty | Individual.
Natural languoge definition of the concept (elucidation),
Coneept | Here the concept that we want te introduce 3 expresied as precisely as possible,
Elucidation: making references to knowledge domain resources, including instance and usage
examples when relevant.
Lobels used (o oddress the concept, ordered as:
il preferred fone) (the lobel to primarily used to shartly rej‘er to the concept)
Ii} elternative fmultiple) (labels that ore commaonly used to address the concept in
practice, even if they are used with narrower af wider sense)
iif) deprecated {multiple) [labels thar are misleading with respect to the concept,
because of misuse, ambiguity ar toe wide meaning).

Labels:

Enowledge Domain Resources:

Existing domain resources (e g. stondoerds, books, orticles, dictivnories) thot defires
or gre related to the concept (provide reference to the resource and guote the
Related Domain = relevont informational content).
Resources: Mare than one resource con be reparted,
These resaurces are aimed to supgort the choice of the above concept cholee and
elucidation
Explain the motlvations behind the concept definition with reference to the domain

Comments: L . )
resources, underlying similarities and differences.

1: Vertical Alignments

Target Ontology:

Related Ontalogy

Entities:

Mapping
Elucidation:

Semantic
Relation Level:

Mapping Axioms:

Existing (R of the antology that will express the concept according te its logical
framewaork {concept alignment).

List of terms and (Rl of the Target Ontelogy entities that are relevant for the
concapt (documentation is suppesed to be accessible through the target antalegy),

Natural language deseription of the mapping choice and motivations.

The level of semantic relgtionship between the Concept and the Target Ontolagy
aftities:

*»  Egquivalence (strong mapping] (e.g. owlequivalentClass,

owlequivalentProperty)

»  Strang Hierarchical fe.g, rdfssubClassf, rdfssubPropertypOf]

o Weak Higrorchicol [e.g. skosnarrower, skos:brooder)

»  Similarity rp.g skos:reloted).
Praposed mapping axlom (or axioms) between the Concegt entity and the Target
Ontology entities in @ OWL2 complignt syntax (e.q. Turtle, Manchester, ROF/XML,
Furetlonal-Style, OWLAXML).

2: Horizontal Alignments

Target Ontology:

Related Ontology
Entities:

Mapping

Elucidation:

Semantic
Relation Level:

Mapping Axioms:

Existing IRl of the entolagy that will express the concept according to its logical
framework {concept alignment).

List af rerms and IRls af the Target Ontology entities that are relevant for the
concepl (documentation is supposed to be oecessible through the target ontology).

Natural longuage description of the mapping choice and mativations

The level af semantic relationship between the Concept and the Target Ontalogy
entities;

«  Fguivalence (strong mapping) (e.g. owiequivalentClass,

owieguivglentProperty)

s Strang Hierarchieal fe.q. rdfs:subClessOf, rdfs subPropertOf)

s Wegk Hierarchicol (e.g. skosnarrower, skos:broader)

w  Similarity (e.q. skos:related).
Praposed mapping axiom (or axioms) between the Concept entity and the Target
Oatolagy entitles in o OWLE compliont syntax fe.g. Turtle, Monchester, ROF/XML,
Furctional-Style, QWLAXML)

| 12.
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ONTO .
@COMMONS 1. Domain-leve
Bridge conce

FG1 Systems Engineering - Stakeholder

FG1 Systemns Enginearing - System

F52 Product and Service - Product Specification

FG3 Material Science - (Material) Component

FGA Manufacturing - Assembly

Fa4 Manufacturing - Assembly (Proce

FG4 Manufacturing - Engineering Feature

FG4 Manufacturing - ¢ r{Machine Qperator)

FG4 Manufacturing - Part (Manufactured Material [tem)

Fa4 Manufacturing - Plan (that is produced by planning)

FG4 Manufacturing - Product Design (Specification of Material Product)

FG8 Maintenance - Event

| ontology harmonisation:
pt engineering

| 13.
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Part (manufactured material item)

General Concept Info:

IRE: | Suggested entity new IRI,
OWL Type: Closs
Concept 4 soparate manufactured material item that is used as a component to make up an

Elueidation: . ...hiy or product in combination with other items but i not a combination of
FG1 Systerms Enginearing - Stakeholder other items.

Labels: [labels vsed fo address the concept, ordered os:
- ) ) skos:preflabel: port
FG1 Systerns Engineering - System
) skosaltlobel: component, item

skos:hiddenl abel! spare port, senvice part, plece, product
FG2 Product and Service - Product Specification

Knowledge Domain Resources:

FG3 Material Science - (Material) Component Related Domain ,,_
rt
B Resources:
- [ASCM farmer APICS]: Generally, a moterial iterm that is yvsed as 0 companent and i3
FG4 Manu"actunrg - Assembly not an assembly, subossembly, blend, intermediate, etc.

[Britannica]: 1) one af the pleces, sections, qualities, ete, thot make or farm
something: 2) one of the pleces that are put together te form a mochine,

FG4 Manufacturing - Assembly (Process) {Wordnet|; Portion, component part, compenent, constituent  (something

determined (n relation to something thet includes It).

[Cambridge dictionary|: A seporate piece of semething, ar o piece that combines
Fad Manu"acturll“g B El“glruet—:" ng Feature with other pleces to farm the whole of semething:

[Wardreference]: A separate or distinet portien af o whole.
- [Oxford] An emount or section which, when combined with others, makes up the

F34 Manufacturing - Operator (Machine Operator) whaole af somathing
Component

HEn . R ' s [ASCM former APICS]: The raw materiol, part ar subassembly that goes inte o higher-
: FG4 Manufacturing - Part iManufactured Material ltem) s ' level nssembly, compound, or other item, This term may also include packaging
‘V muaterials for finlshed ltems.
) ) ) ) (150/TR 10549:2002]: Port, assembly, ar collection af parts that perfarms a function
FG4 Manufacturing - Plan (that is produced by planning) inr o flutd pawer spstem
(150 18413:2015]: General term to cover o port, a component, o sub-assembly, or o
- part assembly used in a hydraulic spstem
' FG4 Manufacturing - Product Design (Specification of Material Product) [I50/TR 19972-1:2009]: individual unit (e.g. cylinder, motor, valve, filter, but
excluding piping) comprising ane or mare parts designed te be a functionel port of o
- luid power system.
: FGa Maintenance - Event {150 5016:2008]; Part, or gssembly of parts, of o base machine, equipment or
attachment

| 14.
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DATADOCUMENTATION (150 7186:2011]), [150 2531:2008],Any product defined as on element of o pipeline,

0 N TO FOR INDUSTRY COMMONS
such as @ pipe, fitting or sccessorny
CO M M O N S {150/T5 15874-7:2018], (150775 23818-2:2021]. Product manufactured out of o

specific compound braught to the market os part of another product or as a spare
part.

[Britannical: One of the ports of something (such as o system or mixture).
[WardNet]: Constituent, element fon artifact that is one af the individus! parts of
which @ compasite entity is made up; especially @ part that can be separated from
or attached to @ system) "spare components for cars”™; "o component or constitwent
element af o system .

FG1 Systerns Engineering - Stakeholder {Wardreference! A bosic or fundamental part from which something is made o part
i of o mechanicol or electrical system.

[Combridge] A part that combines with other ports to form something bigger:
FG1 Systerns Engineering - System [Oxford] A part or element af a larger whole, especially a part of @ machine or
vehicle.

s ltem

- . - e c
= FG2 Product and Service - Product Specificatian [ASCM former APICE): Any unique menufectured or purchased part, material,

intermediate, subassembly or product
s [Britannica]: 1) an individual thing © 2) & separate part or thing.

FG3 Material Science - (Material) Component
’ ( ) [Wardnet]: 1) o distinct part that can be specified separately in o group aof things that
could be enumerated on a lisg) ) 2) o semoll port thet con be considered seporotely
e fram the whole] "it was perfect in all detalis”

FG4 Manufacturing - Assembly {Wordreference] A separate thing or particular article

[Cambridge] Something that (s part of & st or group of things:

[Qfard] An individual article ar unit, especially one that is part af @ list, callectian,
or et

Spare part

FG4 Manufacturing - Engineering Feature [AZCM former APICS]: Synanym of Service Parts,

Service part

[ASEM former APICS]: Synonym of Service Parts. Those modules, components, and
elements that are planned to be used without modification to replace an origingl

’ . part.
i FG4 Manufacturing - Part iManufactured Material ltem) s" Piece
‘V [Britannica]: One af the parts that form o complete thing when they are put together

) _ _ _ [Wardnet]: A separate part of o whole,
FG4 Manufacturing - Plan (that is produced by planning) [Wardreference] A pertion or quantity af something:
[Cambridge] Something that s part of o st or group of things:

Fa4 Manufacturing - Assembly (Process)

SEEn

F34 Manufacturing - Operator (Machine Operator)

s i . Qxford]: An individual article or unit, especielly one that is part of @ list, collection,
: FG4 Manufacturing - Product Design (Specification of Material Product) Lr sat ) e ¥ part of

Product

FG8 Maintenance - Event [ASCM former APICS]: Any good or service produced for sale, barter or internal use,
[Britannica]: Something that is made or grown to be sald or wsed

M24 Consortium Meeting, December 1-2, | 15.
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SEEn
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FG1 Systerms Enginearing - Stakeholder

FG1 Systerns Engineering - Systermn

FG2 Product and Service - Product Specification
FG3 Material Science - (Material] Component
FG4 Manufacturing - Assembly

Fa4 Manufacturing - Assembly (Process)

FG4 Manufacturing - Engineering Feature

F34 Manufacturing - Operator (Machine Operator)

FG4 Manufacturing - Part iManufactured Material ltem) s"

Fa4 Manufacturing - Plan (that is produced by planning)
FG4 Manufacturing - Product Design (Specification of Material Product)

FG8 Maintenance - Event

Comments:

[Combridge] Samething that is part of & st or group of things:

[Qufard]: An individual article or unit, especially one that is part of o list, callection,
ar set,

Product

[ASCM farmer APICS]: Any good or service produced for sgie, barter ar internal use,
[Britannica]: Something that is made or grown to be seld or wsed

(150/TS 15876-7:2018), [I50/T5 15874-7:2018]: Fipe. fitting, or valve of a clearly
identified type intended to be a port of @ piping sypstem which the monufocturer puts
an the market

[Weardnet] 1) an artifact that hes been created by someone or some process @ 2)
Commodittes offered for sale.

[Wardreference]: ANl the goads or services that @ compony produces:

[Cambridge] Something that is made to be sold, usually semething that is produced
by an industriol process ar, less commanly, something that is grown or obtained
throwgh farming:

[Oufard] Anything that can be affered to a market for attention, scquisition, use, ar
consumption thet might satisfy @ need, It includes physical objects and services.

I some coses, the concepts Port and Component are considered spnonymous and
used interchangeobly but there is a distinctive difference, Compenent is broader as
it can refer to efther an individuel port or o sub-assembly, while Part is @ material
fter that cannot be an assembly [ASCM former APICS]
The same applies to Port and ftem as an itemy can refer to material, intermediate,
subassembly or product. In thet case ftem and Companent have some overlapping
but can be considered distinctive a5 a Component has to be part of o higher-level
assembly, compound, or ather item while an ltem has pot JASCM former APICS].
Part and Piece are overlopping concepts, Hewever, Port is mare wsed in the
manufacturing domain (e.q., the concept Piece (s not considered in o domain specific
dictianary as ASCM former APICS).
Part and Praduct alsa have same everlapging as @ Product refers to o good ar service
produced for sale, borter or internal use [ASCM farmer ARICS]. In that sense Product
is broader thot Part as it can refer to an immaterial item while Port refers to o
material one. however, o Part could be considered a3 o Product depending on the
specific context fe.g. the same item can be o product for one manufacturer and o
part or component for another).
Finally, Spare Parts are specific types of part that can be used to replace another one
with the same characteristics,
Travits

1. Aconstituent piece of an assembily or @ produet.

Z. Cannmet be disassembled in ather pieces,
Con be disazsembled from an assembly or product
Typleally maode af a single material.
Reswlts from @ production process
Identified by @ manufacturer part number.
Praduced or assembled by @ company.

L U

M24 Consortium Meeting, December 1-2,

| 16.
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Alignments To Existing Ontologies: (1; verticel, MLOs/TLOs; 2; horizontal, DLOs)

1: Vertical Alignments

Commerclal Product Class - Bridge Concept IR)

Commercial Product

A Cammercigl Product is something which is explicitly offered on the market for
purchase or barter,

The context in which @ part entity s used needs te be considered. The same tem can
be o product (i.e., resuiting from @ manufecturing process and offered to the market)
for one manufecturer ond o component of o lorger assembly or product for another.

The level af semantic relationship between the Concegt and the Torget Bridge
Cancept is :

Part skos:narrower Commercial Product’

httpe/fsiul02. slehueshdl fantologies ExtruOnt /Extrudne. owl
Item, hittpsYwidild orgfdeffsorafdinmaditem
It uses the concept from the SAREFAINMA ontolagy.

The class is defined as: "4 tangible object which con be wnique identified, for
exomple, with o GTIN in the form of o bareade/QRRFID tog. An ltem product con be
the result of the ergonizetion's production process (Le. outflow of objects/goods) or
con be unlquely identifieble material ({e. inflow of ebjects/suppliies). Each item is
port of exactly ane temBatch, whereos eoch ltemBatch contains anly ltams which
hove similar properties. An item can consist of multiple Batches and other ltems (e,
subassemblies).”

On the ane hand, this class bas in common with the proposed definition af Part that
it is "A tengible object which can be unlque (dentified, [L.] An ftem preduct can be
the result of the argarization’s production process”. But on the other hand, it differs
frovm it the fact that the class ftem (s also defined as “An item can consist of multiple
Batches and ather ltems” while the proposed definition stotes that a Part connet be
an assembly or subsssermbly

The level of semantic relationship between the Concept and the Terget Ontalegy
antity i3

Part rdfsisubClass0f ltem

'I'arﬁat ﬂmnlnnr:
Related Ontology
Entities:
G Systems Engineering - Stakeholder Mapping
Elucidation:
. FGT Systerns Engineering - System
Semantic Relation
3 FG2 Product and Service - Product Specification RO
E pp s
- FG3 Material Science - (Material) Component 2: Horlzontzl Allgnments
B Estruint
— G4 Manufacturing - Assembly Terget logy:
Related Ontology
Entities:
Fa4 Manufacturing - Assembly (Process)
L
FG4 Manufacturing - Engineering Feature
- Mapping
FG4 Manufacturing - Operator (Machine Operatar) Elucidation:
- FG4 Manufacturing - Part iManufactured Material ltem) ‘
G4 Manufacturing - Plan (that is produced by planning) e
Lewel:
E L
] FG4 Manufacturing - Product Design (Specification of Material Product) Mapping Axioms:
e ManuService
: FG8 Maintenance - Event I Target Ontology:

| MenuService Ontalogy (auckland.ac.ng)

| 17.
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MASON
[ Target Ontology:

Related Ontology
Entities:

Part, http; Lontalogi

Mapping
Elucidation:

Semantic Relation

The elass i3 not deseribed but It ls defined o Subclass of Assembly . It differs from the
proposed definition in the fact that the Part cannat be an Assembly

The level of semantic relationship between the Concept and the Torget Ontalagy
antity shouwld be Part skos:norrower MASON: Part.

- , . R 1 .| Nate: In the case we were referring to o Component level of semantic relationship
FGT S}Stems Eng—gneerlrg Stakeholde = Between the Concept {Compeanent) and the Target Ontology entity (Port) should be
rdfs:subClassOf .
W Mapping Axioms: | TBD
! FG1 Systerns Engineering - System
MSDL [Manufacturing Service Description Language)

= FS2 Product and Service - Product EDE'CIfIEEIIIDr‘ Target Ontol Etip:ffdote. industrypartal enit fr/ontolegiesMS0OLAubmissions 1 /downloed faplk
- " BEY: | gyl adh70- ]dGd-4 167 860 8f7eSeh 54947
weme Related Ontology e

FG3 Material Science - (Material) Component Entities: | COMPENENt, part, h infaneer,
_ Mappi The class ls not deseribed but it is defined o Subdlass of englneered artifact. and both
- Ehd::tin“: components and part are identified as potential lebels. However, there is not

FG4 Manufacturing - Assembly

" Semantic Relation

enough information to decide if it refers to the some concept.
The level of semantic relationship between the Concept and the Torget Ontalagy

. Lewel: | enatity iz Port rdfasubliossOf Component.
FG4 Manufacturing - Assembly (Process) Mapping Axioms: | TBD
- Industry Ontelogy Foundry - CORE [IOF-CORE)
FG4 Manufacturing - Engineering Feature I Target Ontology: . i iolontolaai
Related Ontology | moterial companant,
e . ) , Entitles: | hitpsYpurlindustriolontologies.orgfontalogy/core/Core/MaterialCompanent
FG4 Manufacturing - Operator (Machine Operator) The term fs described
arrn s deseribed gs.,
' s ® 1. A row moberal part, or subsssembly that goes into o haher Tevel
e ~4 Manufac . | . I ‘ assembly, compound, or the finel produwet. This term moy also inclwde
FG4 Manufacturing - Part (Manufactured Material ltem) s ' packaging materials for finished items [APICS], 2. An individual piece used in
‘V the assembly of @ single ualt of equigment [150 13533:2001]
o . ) : : *  MaterialEntity(x) Ay {MateriolEntity(y} A
FG4 Manufacturing - Plan (that is produc lannin
G4 Manutacturing - Plan {that is produced by pla g Mapping componentPartOFatAlTimes{x,pl) = MaterialCompanant(x) 1. Assemblies
Elucidation:

FG4 Manufacturing - Product Design (Specification of Material Product)

FG8 Maintenance - Byvent

that are components for one monufecturer may be final products for
ancther (e.9., the selling of diesel engines is @ primary product line of
Cummins diesel engine yet o component assembly for its customers,
Fraightliner Trucks). The context in which o materlol entity is used needs te
be considered to whether it bears the component . 2. in most
marnufacturing use cases materiol companants will be subclass of Material
Artifaet

| 18.
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2. Industry Portal

* What can you find
* How to use

| 19.
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.WS. IndustryPortaI C ies Search Mappings Recommender Annotator Projects Landscape Sous ns  Team Support ~

o for industry

=g

Welcome to IndustryPortal, a common ontology portal for industry and related domains

Search for a class Find an ontology

Enter a class, e.g. Melanoma B Start typing ontology name, then choose from list B
Advanced Search Browse Ontologies *

Ontology Visits (January 2023) IndustryPortal Statistics
Ontologies 83
Classes 32,136
Individuals 24,237
Projects 9
Users 38

0 2.5
More

FAIR Scores CZB) @ </> Average CEXTIEED | Min CEIEEED | Mex EZEETERED | Medion CETINED

Start typing to select ontologies or leave blank to use all

| 20.
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* Browse Tab: find a particular ontology quickly

* Search Tab: find a term in any ontology

* Mappings Tab: browse mappings for an ontology

* Recommender Tab: takes as input a text and suggests appropriate ontologies for it
* Annotator Tab: generate annotations for text

* Projects Tab: shows projects that make use of Industry Portal

* Landscape Tab: visualize data retrieved from the ontologies stored in the portal

* Souslesens Tab: supports graph visualization and interaction

* Team Tab: shows contact

| 21.
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* Common Tasks

* Submitting an ontology Submit New Ontology
* Updating an existing ontology submission S
* Updating metadata for your submission

* Updating ontology settings

* Viewing and editing mappings

* Viewing and editing notes

* Viewing and editing reviews

* Visualizing concepts and mappings

| 22.
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3. Other resources in OCES ontology stack

* OntoCommons TRO and MRO repository
* OntoCommons domain ontology catalogue

| 23.



ONTOLOGY-DRIVEN
DATA DGCUMENTATICN
FOR INDUSTRY COMMONS

®20Wons 3. Other resources in OCES ontology stack
TRO and MRO repository

O Product ~ Solutions >~ Open Source ~  Pricing Search ; Signin | Sign up

H OntoCommons / OntologyFramework ' Public 0 Notifications % Fork 2 P Star 1~

<> Code (© Issues 1 17 Pullrequests 1 () Actions [ Projects @ Security |~ Insights httDS//QIthUbCom/ontocommOnS/OntO|OQVFrameWOrk

¥ main ~ ¥ 2 branches 0 tags Go to file About

Mo description, website, or topics provided.

{3 arsarkar Merge pull request #3 from OntoCommons/dev ... aded7dd on Aug 11, 2022 @ 17 commits
[ Readme
owl Clean MRO Import 7 months ago Yr Tstar
3 watchi
[J READMEmd 20220429 10 months ago © 3 watching
Y 2 forks
[ bridge-concept-template.md Create bridge-concept-template.md 6 months ago
README.md Releases

Mo releases published

OntoCommons Ontology Framework

Packages

The main repository for OntoCommons Top Reference Ontology (TRO) and Middle Refernce Ontology (MRO)
Mo packages published
development.

Contributors 2

% emanueleghedini Emanuele Ghedini
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®20Wons 3. Other resources in OCES ontology stack
Domain ontology catalogue

https://data.ontocommons.linkeddata.es/index

OntoCommons ontology catalogue

On the Semantic Web, ontologies define the concepts and relationships used to describe a given domain and
annotate data about it. In the OntoCommons Horizon CSA we are collecting ontologies about materials,
construction, manufacturing and other industries. Here you can find the list of ontologies we have identified so
far. You can also propose ontologies to be included in the catalogue by filling in the form.

Ontology catalogue overview

URI Ontology Natural
ontology link Licensed? Language Syntax Domain Language
Battery INterFace Ontology Cow [en
(BattINFO)

Battery Value Chiain Ontology (ow [en
Bveo)

Buiding ontology » (ow e
CiIF-Ontology ~ (ow [eny
Colaborative Manutacturing 4 ([ [ow e

Servires Cintnlnny
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Thank you very much

Follow us on . Min

Contact

fo r yo u r a tte nt i O n ! Lan.Yang@universityofgalway.ie

Questions

OntoCommons “Ontology-driven data documentation for Industry Commons” has received funding from the European
Union’s Horizon Programme call H2020 -NMBP-TO-IND-2020-singlestage, Grant Agreement number 958371




ONTO e
commons Agenda

Introduction to alignment of ontologies through bridge 02:50-03:20 30 min Francesco

concepts Antonio
Zaccarini

Q&A 10 min

Hands on using OCES ontology stack for your application  03:30 - 04:10 40 min Arkopaul
Sarkar

Q&A 10 min

Requirement collection for further development and 04:20 - 04:40 20 min Arkopaul

refinement for OCES domain-level ontologies and bridge Sarkar

concepts

Q&A 10 min

M24 Consortium Meeting, December 1-2, | 27.
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