The FAIR Principles
and the Role of
Ontological Conceptual Modelling

& & CENTRE FOR
",‘t CONCEPTUAL MODELLING Robert Perg|
R #” AND IMPLEMENTATION robert.pergl@fit.cvut.cz

FACULTY

OF INFORMATION
TECHNOLOGY
CTU IN PRAGUE

i

KEG, University of Economics, May 19, 2022


mailto:robert.pergl@fit.cvut.cz

Contents

Motivation
The FAIR Principles Explained
The Challenge of "I": Semantic Interoperability

3 Case Studies

LN~



Motivation

INTRODUCTION TO THE
FAIR INITIATIVE

Luiz Bonino



http://www.youtube.com/watch?v=VJYE92ygkpA

The FAIR Principles Explained

EXPLAINING THE FAIR PRINCIPLES


http://www.youtube.com/watch?v=mfg3K0dxU3I

The Challenge of
Semantic Interoperability



Stamper's Semiotic Ladder

Human Information SOCIAL WORLD - beliefs, expecta-
Functions tions, commitments, contracts, law, culture,

PRAGMATICS - intentions, communication,
conversations, negotiations, ...

SEMANTICS - meanings, propositions,
validity, truth, signification, denotations,...

. SYNTACTICS - formal structure, language, logic,
Platform data, records, deduction, software, files, ...

EMPIRICS - pattern, variety, noise, entropy,
channel capacity, redundancy, efficiency, codes, ...

PHYSICAL WORLD - signals, traces, physical distinctions,
hardware, component density, speed, economics, ...

Stamper, R.K. (1993). A semiotic theory of information and information systems.



Semantic Interoperability
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Giancarlo Guizzardi; Ontology, Ontologies and the “I” of FAIR. Data Intelligence 2020; 2 (1-2): 181-191. doi: https://doi.org/10.1162/dint_a_00040



Semantic Interoperability

1). I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge
representation;

2). 12. (meta)data use vocabularies that follow FAIR principles;

3). 13. (meta)data include qualified references to other (meta)data.

"In order to address these three interoperability requirements, we need a language that
supports us in: (a) systematically making ontologically consistent representation
choices; (b) making explicit the ontological nature of the elements represented, i.e., the
ontological commitment that is being made; and (c) identifying and characterizing the
nature of the relations between real-world entities represented in these different data
artifacts. In order words, we need a language that is truly ontological in nature, i.e., a
language that explicitly commits to a foundational ontology".

Giancarlo Guizzardi; Ontology, Ontologies and the “I” of FAIR. Data Intelligence 2020; 2 (1-2): 181-191. doi: https://doi.org/10.1162/dint_a_00040



Semantic Interoperability

e Just logic-based languages do not suffice (FOL, OWL)
e Foundational ontologies suggested, namely Unified Foundational Ontology
(UFO)

Giancarlo Guizzardi; Ontology, Ontologies and the “I” of FAIR. Data Intelligence 2020; 2 (1-2): 181-191. doi: https://doi.org/10.1162/dint_a_00040
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https://zenodo.org/record/5362010

Foundational Ontology

e Also known as upper ontology or top-level ontology.

"Foundational ontologies are axiomatic accounts of high-level
domain-independent categories about the real world. They constitute
toolboxes of reusable information modeling primitives for building
application ontologies in specific domains. As such, they enhance
semantic interoperability between agents by specifying descriptively
adequate shared conceptualisation." [1]

e 18 listed at https://en.wikipedia.org/wiki/Upper_ontology
e We use the Unified Foundational Ontology (UFO) + OntoUML

[1] Schneider, Luc. "How to build a foundational ontology." Annual Conference on Atrtificial Intelligence. Springer, Berlin, Heidelberg, 2003.


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

Unified Foundational Ontology

e Developed by prof. Giancarlo Guizzardi and associates.

e Incorporating developments from GFO, DOLCE and the Ontology of
Universals underlying OntoClean in a single coherent foundational ontology.

e Has been used to analyze, redesign and integrate reference conceptual
models in a number of complex domains.

e 3 fundamental parts:
o UFO-A: Structural aspects
o UFO-B: Behavioral aspects

o UFO-C: Social aspects
e + several others (UFO-S, UFO-L, ...)

Guizzardi, G. et al. (2015) Towards ontological foundations for conceptual modeling: The unified foundational ontology (UFO) story. Applied Ontology. 10, 3—4



OntoUML

e Ontologically well-founded language for ontology-driven conceptual modelling
based on UFO.
e Built as a UML profile: Looks familiar X has a significantly different semantics
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Guizzardi, G. et al. (2015) Towards ontological foundations for conceptual modeling: The unified foundational ontology (UFO) story. Applied Ontology. 10, 3—4
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Learn more about UFO, OntoUML and ontology-driven conceptual modelling with us. Share your experience and knowledge and join our

community to make it better!

https://ontouml.org
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Sustkova, H.P. et al. 2020. FAIR Convergence Matrix: Optimizing the Reuse of Existing FAIR-Related Resources. Data Intelligence. 2, 1-2


https://www.go-fair.org/how-to-go-fair/fair-implementation-profile/
https://www.go-fair.org/how-to-go-fair/fair-implementation-profile/

GO FAIR Reference Ontology
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Sustkova, H.P. et al. 2020. FAIR Convergence Matrix: Optimizing the Reuse of Existing FAIR-Related Resources. Data Intelligence. 2, 1-2


https://github.com/go-fair-ins/GO-FAIR-Ontology
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Marrow Donor Registry Simulator
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Interoperability

EXPERT levels

level
TECHNICAL
search

Marrow Donor Registry Domain

examinations database structure TIONAL

for exchanged data level

executive units

For the successful operation of the donors' registry, it is important: responsibility

e to coordinate individual executive registry units (e.g., donor centers, laboratories)
e to collaborate with other donors’ registries, organizations specialized in immunology,
hematology, oncology, and transplantation (e.g., WMDA, BMDW)

Interoperability is a key factor for registries' national operation and international
cooperation.

e OntoUML + UFO serve to ensure the precise definition of terms, relationships and
rules between them.

e A simulator application was built to make the ontology operational.
o  Visualisation
o  Validation
o Learning, knowledge exchange
o Plans to apply it also for information systems interoperability



Structural model (UFO-A) visualisation + editing
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Simulation

Marrow Donor Registry Simulator v2.4.1 Model
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Data Platform
for Marketing Communications
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Data Platform for Marketing Communications: Challenge

e Integration of heterogeneous closed & open data sources

Different formats — XLS, CSV, custom formats

Syntactic heterogeneity — different encoding of entities

Semantic heterogeneity — different conceptualisations, e.g. term "Person”

Synonyms

e Business Intelligence practices, such as ETL scripts just partially applicable:
o "Infinite extendability" — 100s and 1000s of datasets
o Updates and changes of original datasets
o Various usage scenarios — direct analysis, downloading for analysis, API for apps

o O O O



Data Platform for Marketing Communications: Solution

Ontological analysis of the domains (OntoUML+UFO) — solid "backbone"
Mapping of ontological entities to data elements

Data transformations using the models

Using the models in the developed Data Platform (WIP)

LN~



1. Ontological analysis of the domains

A team of cca 6 people working for 2 years
Currently >6 800 distinct entities (>13 000 total)



2. Mapping of ontological entities to data elements
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3. Data transformations using the models

"identifiers": [
"eu-ceny-plynu-pro-domacnosti-2roky"
I
"stereotype”: "Data”
I
{
"name": "Spotfeba plynu Data",
"rules": "\"consom\" = 4141901 -> \"Spotfeba plynu pod 20GJ\";\n\"consom\" = 4141902 -> \"Spotfeba plynu mezi 20 -
200 GJ\";\n\"consom\" = 4141903 -> \"Spotfeba plynu nad 200 GJ\";",
"identifiers": [
"eu-ceny-plynu-pro-domacnosti-2roky"
I
"stereotype": "Data"
}V
{
"name": "Jednotky spotfeby plynu Data",
"rules": "\"unit\" -> \"Jednotky spotfeby plynu\";",
"identifiers": [
"eu-ceny-plynu-pro-domacnosti-2roky"
1,

"stereotype": "Data"
} 4
{
"name": "Zdanéni cen dodavek plynu Data",
"rules": "\"tax\" = \"I_TAX\" -> \"Cena dodévek plynu véetné dané\";\n\"tax\" = \"X TAX\" -> \"Cena dodavek plynu
bez dané\";",
"identifiers": [

"eu-ceny-plynu-pro-domacnosti-2roky"
]I

"stereotype": "Data"
} 4
{
"name": "Ména ceny dodavek plynu Data",
"rules": "\"currency\" = \"EUR\" -> \"MEA_EUR\";\n\"currency\" = \"NAC\" AND \"geo\" = \"AT\" -> \"MEA_ EUR
\";\n\"currency\" = \"NAC\" AND \"geo\" = \"BA\" -> \"MEA BAM\";\n\"currency\" = \"NAC\" AND \"geo\" = \"BE\" ->

\"MEA EUR\";\n\"currency\" = \"NAC\" AND \"geo\" = \"BG\" -> \"MEA BGN\";\n\"currency\" = \"NAC\" AND \"geo\" = \"CZ\" ->




4. Using the models in the developed Data Platform (WIP)

Sémantické modely

poskytuji informace o entitach datovych sad a jejich vzajemnych vztazich

Typ Ontologie

Shlukovy v stavebni_zakazky.json, stavebni-sporeni.json X -

£ SPRAVA SPOJENI PNG J

it s e e e

Pocet zakazek Data . |

eska republika

Hodnota v milionech Data Mérena jeghtsfiegli méfené jednotky

iCeska blika Zahranicni stat Data
Zahranicni stat

Méfena }'

Prévnicka osoba

enych smiuv swvebnihtgoieni

Pocel
Poget nové FefRpesnme
®.
Osoba
Statni podpora

Urokova sazb:

Celkova statni poégm&}g

spofeni

A S i
é.f{ru s&vebmho spofeni
&ri stavebniho spofeni Data
. o s
Prameérna se cllo ?F! cilovych éas ok "
Pramérna statni po

ni licence dle dkona €. 21/1992 Sb.

Prumérna vyse cilovych ¢astek Data
-




4. Using the models in the developed Data Platform (WIP)

Dotazovaci jazyk
poskytuje spojeni tabulkovych, mapovych a grafovych informaci v pfirozeném jazyce
(max. 2 entity)

Entita

PFimy ddichod X Q

<

Entita
Dlchodce Data X Q

<

« SPOJINFORMACE | G NOVY DOTAZ

Odpovéd umélé inteligence

Pfimy dlchod je subkvantitou DGchod je zprostiedkovano Pobira diichod je zprostiedkovéno V dlichodu je vztazeno Dichodce Data




Thank you for your attention!



