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onTol== The most tangible outcome —
COMMONS
OntoCommons Ecosystem

© OCES is a combination of fully harmonized ontology artifacts (from top to domain) and associated tools and

methodologies for building upon existing and creating future ontologies. The complementary components of
OCES therefore provide a complete solution for data documentation in the NMBP domains.

Interoperability via Harmonized Vocabulary

(Pluralistic) Alignment Methodology

Technical Principle for ontology dev.

Evaluation (Quality, FAIRness, Coverage)

Search, Annotation, Recommendation

Recommendation (Ontology, Tool)

Ontology Repo Marketplaces

Annotation, KG, publication, versioning
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Ontologies harmonisation

OntoCommons will provide harmonisation between ontologies,
through Top Reference Ontology through a multilevel alignement:

©—Syntactic alignment (OWL, FOL, etc.) for all the ontologies that will be part
of the OES.

© Terminological alignment enabling a minimum  taxonomical

interoperability between ontologies, by pasting a sub-branch of one
ontology under another ontology.

© Semantic alignment will be targeted primarily by OntoCommons only
within TLO branches,.

©—Formatting alignment including e.g. labelling of classes, the definition of
terms and the annotations.

The OCES will adopt a pluralist approach for the ontological representation of a domain of interest, meaning
that more than one upper ontology may be adopted.




commons Intra and Cross-ontology interoperability

© Intra-ontology interoperability : The capability to enable data sharing

between a single semantic representation of data from TLO to ALO coming from

a_monistic ontology/domain approach (one-to-one exclusive relation between

MO ontology and domain of interest). This type of interoperability will be addressed

TLOA TLOB by OntoCommons within a TLO ontology branch whose lower ontology levels
4 »

o share a common semantic framework.
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_ SEMANTIC ALIGNMENT
WITHIN ATLO BRANCH

© Cross-ontology interoperability 'the capability to enable

data sharing between different semantic representations of data
from different TLOs branches coming from a pluralistic
ontology/domain approach.
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1,28 D UMy b x:ident — cPlx,x.1) (ay27)
Proof. According to (dgy10) and (dgp11) if x is a material entity, a site, or
a continuant fiat boundary such that PRE(x.1) holds then the thesis follows
from (ag17). According to (day12), if x is a BFO spatial region then it is a

.—BFO to DOLCE and Vice versa iS already DOLCE space region; the thesis follows from (a45). ]

. 29 DUMg - cP(x,y,0) AcP(y.z.t") AtmP(1.t') — cP(x.z.1) (ap28)
published (v0.3). Proof. 1f x is an endurant then the thesis follows from (a416) and (ag18). If
x is a space region the thesis follows from (as37). If x is a quality the thesis
follows from (ag16), (ag18), (a334) and (a436). O

tasp30 DUMg, b cPxoyt) Ax £y — Jz(cP(z, ) Az # yA—=cD(z.x, 1)) (2p29)
Proof. If x is an endurant the thesis (mainly) follows from (ag19). If x is
a space regions the thesis (mainly) follows from (a48). If x is a quality the

©  Now working on DOLCE — EMMO mappings.

- thesis (mainly) follows from (a519), (a534), and (2436). O
36  ### hitp://purl.cbolibrary.crg/cbe/EF0_s@@2e2s
37 «<http://purl.cholibrary.org/ocbo/BFO_8a88828> rdfs:subllassof c<http://www.loa.istc.cnr.it/dolce/dolce-owl/DOLCEbasic#Spaceregions . t¢b31 9 U ‘JJIdb - CO(I.'\'. l) —p 3;(VW(CP(W. :") > CP(“"..". ’) A CP(“'.'\’.’))) (8530)
38 Proof. If x is an endurant the thesis (mainly) follows from (a421). If xis a
39 X 2 5 . T
4@ ### httpi//purl.cbolibrary.org/ebo/BFo_segeels space regions the thesis (mainly) follows from (ag10). If x is a quality the
41 <http://purl.obolibrary.org/cbo/BFo_s@eeazs> rdfs:subClassof <http://wew.loa.istc.cnr.it/dolce/dolce-owl/DOLCEbasic#reatures . (heSiS (main'y) fO"OWS from (adZI ). (3434), ﬂnd (8636)' D
42
43
44 ###  hitp://purl.cbolibrary.crg/cbo/BFO_Be@aasl
45 <http://purl.cbolibrary.org/cbo/BFO_s@eeez1> rdfs:subClassof <http://www.loa.istc.cnr.it/dolce/dolce-owl/DOLCEbasic#NonPhysicalEndurants .
46
47 [ B
45 ###  http://purl.cbolibrary.crg/cbo/BF0_pe92ess Name Ryl |
48 <http://purl.obolibrary.org/cbo/BFO_e@eee2s: rdfs: «  BFO2DOLCER10a o £F0_0000211%x ?y)* blo.BFO_0000040(7) * tfo BFO_0000028(?y) > dolce constanySpatalyl ocatedAl ?x %y) =
Sa v  BFO2DOLCER10b 80 BF0_0000211(7x 7y) * blo.BFO_0000029(7x) * bo BFO_0000028¢7y) -» dolos constantlySpataiyl ocatedil?x 7y) Nams
- v BFO2DOLCER13 0o BFC_0000108(7x, 7y) * 0fo:BFO_0000015(7x) * b EFO_0000038{%y) -> d0lca presantay 7y, 7y) BFO2D0LCER2
. . . v, BFO00LCER1L o8 BF0_0000108(7x. %y} * bfo: BFO_D000029(?x) * b0 BF0_D000033{7y) -> Joice presantay 7y, 7y) Comment
52 ### http://purl.cbolibrary.org/obo/BF0_booaass v  BFO200LCER1C 40 BED_0000108(7x. %) * blo:BFO_0000020(x) * tbo BFO_0000038(%y) -> dalce presentAl?y, %)
53 <http://purl.cbolibrary.org/cho/BFO_s@eessas rdfs: «  BFO2DOLCER1A 4o BFC_0000108(7x %) * tlo:BFO_00D00L0(?x) * blo BFO_000003&(%y) -> dolce presentAs . 7y) BFO continuant part of 3t 34 imes' {BFO-material entty | BFO matenai snity] = DOLCE constantPanof
v

BFO200LCER 18 MOKO 00@10@(%& "‘ﬂ MO BFO 0000031(’-) MOBFO 0000035(?3)-' aoloemesew(h Status

BFORDOLCER3 NOFD oooomm wm* NDBFO 0000021""!) WOBFO OOOOORW)QOOMFIWM"I ™

v

v BFO2D0LCER4 e BFO_0000177(%x, 7y} * ble:BFO_0000031(7x) * o BFO_0000021(%) -> dolce constantadOf s, %) Ef0 BFO_D000177(%x %) * blo BFO_0000040(7x) * bfo BFO_0000040(7y) - dolce:constantPartdfi7e, 7r)
v BFO2DOLCERS b BFO_0000132(7¢ 7Y) * blo:BFO_0000015(71) * o BFO_0000015(%y) -> dolos pamOfi x. 7y)

v BFO2DOLCERS 260 BFO_0000132(7x, 7y} * blo:BFO_0000038(71) “ béo BFC_000003847y) -~ dolce panOix. 7y}

v  BFO20OLCERTa 280 BFO_0000165{7x. 7y} * bfo:BFO_0000040(?1) * b0 BFO_0000015(7y) -» ice constantPaicpaniOn 2y, 7y)
v  BFO2DOLCERTD oA BF0_0000104(%x. %) * blo:BFO_0000029(7) * 6o BFO_0000015%) > dolos constantaniopanton s, %)
¥  BFO20OLCERTC 4 BE0_0000168(7x 7y} * tlo:BFO_0000031(71) * Ba BFO_0000015(%y) -> dolce constaniPanticipantOn?y, 7y)
v  BFO200LCERBa o BF0_0000195(7 7y) * bo:BFO_0000020(7) * b6 BFO_0000D40N7y) -> dolos diectOualtyON s, 7r)

v BFO2DOLCERSD B0 BFO_0000195(7¢. 7y) * bfo:BFO_00D0020(7%) * o BFC_0000029(7Y) -» SolosdiactOualtrON e, 27)

v BFOZDOLCER? 240 BF0_0000199(7x. 7y) * bfo:BFO_0000015(7) * 6o BFO_0000038(7y) > doice temporaliL ocatedasi?x. 7y)
o no CEoRErTR rnira neasanddW 2y 2 A Anlra-dmn, T\ A Anlrs T Pt s A SEN ANMANAIYNY M
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CES Ontology Stack
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commons Bridge concept

©—Standalone ontology entities with an extensive
documentation: a practical dictionary tailored for ontology-
implementation.

©  Explicitly connected to the core Knowledge Domain
Resources and Standards but still separated.

© They are akin to universal adapters/converters, supporting
(and facilitating) strong semantic alignments among a plurality of

ontologies.
©— Interoperability for data exchange

© (Vertical) Mediated connection result from multiple
connections. Reasoning spreads downwards (in general from

higher to lower-level ontologies).

© (Horizontal) Data sharing is established

©—Secondary benefits: Disambiguity, Modularisation
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commons LOT Methodology

i+ Ont. Devel. ! i+ Ont. Devel. ! = 0Ont. Devel.
i Users 1= Users i Users
= Experts | = Experts | = Experts

Ontology

maintenance

nlaunlt]:| |ritr[:;|rtr]1?a]:1ts Ontology Ontology
specification implementation publication
I 1 i

ORSD Ontology

Artefacts

activity flow

9 (input) Artefact
reference
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Requirement Implem- Publi- Mainte-
specification entation cation nance
Concept (Visual)
Repository Validator APl / library

Constraints ‘ab : :
Test
: . Source editing Documentor Populator Reasoner

specification

Visualiser

Issue tracking

Version management
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Constraints Triple Store /

Ontology imp
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0OPSI, ASTREA, | |
LOV. IndustryPortal, LOV, IndustryPonal, LinkML. LODRefine, Al
C. iy shacigen, Shape vwogycl:.%nneooe. 2 GlﬂubM..n ?:.; Jira, ‘ it A:TREA. mdg:n. egﬁ!m :
LOV4loT, BioPortal L= —l LOVA4IoT, BioPortal 2 { | e Deener GRUFF.
OntoBee, AgroPoral, | OnloBee, AgroPortal. — IntelligentGraph.
0DP Portal, DBpedia ODP Ponsl, DBpedia LUPOSDATE, Ontop,
, Ontology Test axacutor ms;w.nwm RDFox, Stardog,
Lookup Service, etc. Lockup e, WIMU,
B THEMIS, TDD Onto2 | [ | s |
THEMIS, TDD Onto2 L J
| S o e
Genarat docs | Peliet, Fact++, Hermit 'Web servers, w3id, purl i l il
Wenvow Kenclude, S |
Tables, docs, e eeem——————— ORMIE. Hets, ontology-toolkit
mindmaps, etc —amil
Ont FAIR validator
Matcher 1
FOOPS!, OFAIRE \
AlignmentCubes :
‘ Ontofox
Onlology Design Patiern Reuse
Reasonable Ontology Templates (OTTR), ODP Portal,
(Visual) Drafting
Chowlk, crowd-tool, Menthor Editor, OntoPanel, OWBO, DiTTO, Gra.fo
Ontology Editor
Protége, WebProlégé, Fluent editor, TopBraid Composer, PoolParty, CAMEO, SousLeSens |
Apache Jens, OData2SPARQL, Ontospy, OWL APL, | | Apache Jena, ODats2SPARQL, Ontospy. OWL
Owlready2. EMMOntoPy. Pronto, RDFdJ, RDFLID, | AP\, Owkeady2, EMMOnioPy, Pronto. RDF4J,
ROBOT [ RDFLIb, ROBOT
|
Project management, version management and issue lracking
Ontoiogy development orlented: OnTooiogy, VocBench, VieCol, CENtres
General or software orlented: GitHub, GitLab, fra, Mantis, etc.
Communication loola: Zoom, Google Meet, Jsl Meet, Teams, Skype, Webex, GoToMeeting, etc.
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COMMONS . .
Principle)
© IRl Convention

©—OCIRI Grammar (based on RFC3987) —separate for TLO, MLO, DLO
©—Permanent host resolver (purl, w3id, doi, ARK)
© Opaque identifier Scheme

A class ‘Plastic’ in a domain ontology called ‘plastonto’

://purl.ontocommons.eu

© Metadata Convention

© —Common set of annotation properties for
©—Ontology metadata, Term metadata, Mapping metadata (SSSOM)
© Based on MOD, OMV, DC, IOF-av, EMMO-av, FIBO-av

© Language and expressivity, Reasoner and prover, Serialisation format,
Versioning scheme, Development management and issue tracking


http://purl.ontocommons.eu/ontology/dlo/srao-0000211/plastonto#oxcy4f
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ONTOCOMMONS BRIDGE-CONCEPT

MATERIAL DEVICE
GENERAL CONCEPT INFO:
IRIl: | Suggested entity new IRI.
OWL Type: | Class
Concept | A Device is a |ph\.rsical entity| which is engineered|to the end of completing a specific

Elucidation: | type of tasks, or to have a particular set of properties which allows them to perform
certain functions under a predetermined (generic, or non-generic yet well-defined)
range of scenarios.
Devices can be |either disposable or meant for repeated/prolonged usel, and they can
either use a source of Lenergy as one of the inputs ffor the completion of the relevant
task Lzr noﬂ.
hnfrastructures can be considered Devices only if the infrastructure itself is pivotal in
the completion of the tasks/to perform certain functions, and the relevant
tasks/functions are not bound to a specific Iocatic—n.|
Domain: Industry and Manufacturing / Empirical Sciences - Materials Science.

Labels: | Labels used to address the concept, ordered as:

skos:preflLabel: Device
skos:altLabel: Tool (Broad)
skos:hiddenlLabel: Instrument

KNOWLEDGE DOMAIN RESOURCES:

Related Domain

Resources:

-Wikipedia: “a device is usually a constructed tool”; “a tool is an object that can extend
an individual's ability to modify features of the surrounding environment. Although

manw animale nea cimnla tanle Aanlv hiiman hainoe whaca 1ica Af etans tanle Aatac

u J

Bridge Concept Template

o arkopaul@gmail.com I

not all device is a system, e.q., wedge is a tool but
is not a system, see def. System. May be just an
Object?

o francesco.zaccarini3@unib...

here | employed "physical system’ in the
generic, non-ontological sense, that is "a
portion of the universe (chosen for analysis)".

Reply

o arkopaul@gmail.com I

Re-adaption may need to be explained. Does it
mean an engineered object is used for some
other purpose other than the orginal (e.g., a screw

o francesco zaccarini3@unib...
In my intention it was meant to cover both

cranaring tn avnid hardarline Facec and thie

https://github.com/OntoCommons/OntologyFramework/blob/dev/bridge-concept-template.md
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COMMONS :
(methodology, Competency Questions, ORSD)

Ontology Requirements Specification Document
1 |Purpose {mandatory)
The use case aims to demonstrate:
- decreased development time via automatized decision making and
improved re-usability,
- improved reliability via traceability,
- improved communication between product, assembly and industrial system

experts via data integration and increased domain knowledge
Collect requirement | Analyse requirement 5| Evaluate domain mtﬁ roperability. ¢ ¢
from use cases for domain areas coverage and gap 7 [Scope (mandatory)
e I B Increase the interoperability and improve the communication between aircraft
i/ N 7, design, assembly design and the industrial system design

3 |Implementation Language (optional)

WP5 members e 4 |Intended End-Users (optional)
WP3 members Dotnaln Gpuis WP3 members 1) Knowledge scientist
Use case owner Domain experts . . -
Use case partner 2) System engineering expert
3) Assembly process engineer
4) Simulation engineer

5 [Intended Uses

External stakeholders

il s “.. "'_:_" e The system is expected to support decision-making during aircraft industrial
damateus Nl }-;,., e g Avew Repecied, Pendiy system design. Some expected benefits include:
asecmed 1) Predict behavior, explore architectural alternatives early in the
4 development process, and perform trade studies to assess which design

choices make the most sense for manufacturing performance.
2) Develop a cognitive twin based on captured domain knowledge, models
and simulations.
3) Perform a Business transformation that includes new organizations and
new roles to develop the models and to perform manufacturing engineering
bt activities.
o 6 |Ontology Requirements

1. Non-Functional Requirements
This use case will be based on the output of a relevant project (QUALITY)
pilot. Another objective is to improve the interoperability by aligning the
application ontology to the top level ontology or top reference ontology which
are expected output of OntoCommons.

1. Functional Requirements: Lists or tables of requirements written as
Competency Questions and sentences

3
.
.
.
3
. 2
..

30 e W2 et Te typet o procman Sorng cessrg deburrag Srfieg fasteneg faing Fuert supecten mitall

.
L
5
»

5 5
™
N
.
r

:
%
5
*
5
5
?
r

7 |Pre-Glossary of Terms (optional)
1. Terms from Competency Questions

1. Terms from Answers

1. Objects

Deliverable D3.4 contains detailed requirement for NMBP domains based on 11 use cases and stakeholder’s input
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SousLeSens

S
P

Ontology Editing (and data documentation)

Two primary editors (completely free, natively hosted) are recommended.
Currently being integrated to the ecosystem platform (IndustryPortal)

[ClassHieearchy  X[ClssAssO %]
o o a wez g
Y O owitThing

............

..............

navaamare

.......

......... - L1on-100 Spacing x1

OCEAN (Web-Protégé)
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IndustryPortal

FAIR Scores (T8 © </>

al score : 209.0 (43.0% ) (0 j

i FAIRness
i 40 assessment
questions

SPIVAIII AT, R B SRR TR A ARTTR S SRR I A M WAL AR R Ny e A

external identifier a DOI?

See possible credits '[ See meatadata used propertes

F1Q3 : Are the ontology metadata clearly Identified either by the same identifier than the

o4 A4 w/v
" A ontology (i Included in the ontology file) ar with Its own globally unique and persistant
F1
2 i | Ontuiogy metadata clearly idontified: the repository explicitly identifies its metaduta. )
A2 e F1Q4 : Does the oentology provide a version-specific URL and is this URI resolvabie? 0/8
| } Obtained score Not obtained score N/A score

See matadata used properties

See possible credits |

Findable i

Accessible

o F2: Ontologies are described with rich ontology metadata.

Interoperable

Reusable

0 10 20 30 40 50 60 70 80 90 100
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== A=
Survey/
z Sul:'::missiun e i Repository CntoCommons OnioCommans |
arm Sostere
b Long Survey 4 Ontology Catalog 5
a i 5 3
IndusiryPorial l QCEAN |
J. N 3 4
B L
i CRSD f GG templat l Bridge Term templat
2= TLOs (BFO, DOLCE, used in ) DLOs horizantally A ge Term templte|
£ g EMMO, ) MLOs horizontally integrated by 5 3
E = horizontally inlegraled“'_"’m":aw map to——— |ntegra$:n$: bridge verfically map to— domain specific |
== by TRO bridge terms THEMIS l Souslelens
o) 23 ———12 3 7 8
E updaies |
= . OntoMetric l 00Ps!
E 5 used in—g 3 9 10
. . - Encoding Evaluation 7
Requirement Discovery of existing I . —
- . ) reced =pI s {enrichment, Forecedes-» (Tesling, FAIRness, ASTREAISHACL O'FAIRe
E Engineering ontology mapping. metadata) Pitfall check, V&V) 11 12|
1 ——§5 1 — 3 12 3468 1 — 12 10
g precedes = Methodology
=
& . Publication LOT {for OCES)
Maintenance > .
_— ) ) (release control, (ORSD, CQ. Reusing by mapping,
d in {lssiit:raalglnng. Miprecedes— versioning, h fing, publication, and
1 ‘e 4 | 5 documentation) o maintenance best practics) 1 |
=
3 ¥ Bridge Term Template, Cluster Term
g Analysis
= L - Data Mapping / - ]
E g Data Aquisition precede Annotation preced Data Validation 2_
E Technical Principle
E | 3I—3 8 I ——1u {IRI convention, expressivity,
E E serialisation, format spec, min. metadata.
= CIiCD) |
2E
E E Existing but not integrated into
E Dafa Storage —may reguir FAIRness ecosysiem or under development
&
3 3 12 | Completed or Integrated into
g ecosystem




ONTOLOGY-DRIVEN
DATA DOCUMENTATION
FOR INDUSTRY COMMONS

ONTO
COMMONS

FOLLOWUSON Y [

Thanks Contact

www.ontocommons.eu

Arkopaul Sarkar, asarkar@enit.fr

Questions?
Hedi Karray, mkarray@enit.fr (Technical Coordinator)

OntoComm ons “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
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