1 Managing Semantic Data

Idea

o We will use Unified Foundation Ontology (UFO) as main upper level ontology to
guide development of domain level ontology and consequently application ontolo-
gies.

¢ Theoretical background behind the UFO will help us to validate our design deci-
sions during the ontology development.

1.1 Unified Foundational Ontology

1.1.1 Introduction
What is Unified Foundational Ontology (UFO) ?
« a foundational ontology developed by Giancarlo Guizzardi et al.

e a descriptive ontology representing universals and particulars, endurants and per-
durants

e based on theories from Formal Ontology, Philosophical Logics, Philosophy of Lan-
guage, Linguistics and Cognitive Psychology

e incorporates ideas from GFO, DOLCE and the Ontology of Universals underlying
OntoClean

1.1.2 UFO Modules
UFO Core Modules Structure

UFO-S (Services) UFO-L (Legal Relations)

UFO-C (Social Reality)

Dependency

\/ UFO-A (Endurants) UFO-B (Perdurants)
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UFO Core Modules Overview{l]

e UFO-A — an ontology of endurants dealing with aspects of structural conceptual
modeling such types and taxonomic structures, part-whole relations, particularized
intrinsic properties, attributes and attribute value spaces, particularized relational
properties and relations, roles [guizzardi2005ontological].

o UFO-B - an ontology of perdurants (events, processes) including perdurant mere-
ology, temporal ordering of perdurants, object participation in perdurants, causa-
tion, change and the connection between perdurans and endurants via dispositions
[guizzardi2013towards].

e UFO-C — an ontology of intentional and social entities addressing notions such as
beliefs, desires, intentions, goals, actions, commitments and claims, social roles and
social particularized relational complexes (social relators) [guizzardi2008grounding].

o UFO-S — on ontology for commitment-based services [nardi2013towards].

o UFO-L - an ontology representing legal domain [griffo2015towards].

Relations within Core Modules of UFO

Relations among concepts of UFO-A, UFO-B, and UFO-C modules taken from http://ontouml.org.

'For detailed overview see [guizzardi2015towards, guizzardi2008grounding)


http://ontouml.org

1.1 Unified Foundational Ontology

1.1.3 Categorization of Object Types

Ontological Meta-properties of Object Types
Let T be an object typﬂ

o Identity
— I™(T) — carries identity

— O™ (T) — owns (supply) identity

« Rigidity
— RH(T) = 0(VaT(z) —» O(T(z))) (Rigid)
— R (T) = -R*(T) = 0(3xT(z) A O-T(z)) (Non-Rigid)
— R¥(T) = O(Va T(z) — O(-T(z))) (Anti-Rigid)

— R*(T) =R (T) A-R™~(T) (Semi-Rigid)

o Relational Dependance

~ D (T, T, R) =gy O(Va T(x) - Iy T'(y) A R(z, y)

Categories of Object Types

ObjectType
I+ Q | I-
Sortal Type NonSortal Type
R+ | | R~ R+ [ | R-
RigidSortal Type AntiRigidSortal Type RigidMixin Type NonRigidMixin Type
O+ D+ Zﬁ R~,D+ RS
Kind Subkind Phase Role Category RoleMixin Mixin

Categories of All Universals

2Might be also referred as “Substantial”.
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Categorization of all universals taken from http://ontouml.org.

An Example
<<category>> <}
Legal Entity
<<quality>> A {disjoint)
Age 1  <<characterization>> 1 [ ]
Hilie <<kind>>
B — <<characterization>> 1 Person Organization
Skill {disjoint,complete} 9 ZAN ﬁ}‘ [P
<<gubkind>> || <<subkind>> <<role>> <<mediation>> | <<relator>> | <<mediation>> <<role>> Customer
Man Woman Employee |1 1.*| Employment |1.* 1| Employer
{disjoint}
|
<<phase>> <<phase>>
Child Adult

An example of UFO based model in OntoUML taken from [carvalho2017multi].

1.2 Ontology Testing

Ontology Testing
to be continued ...

Related resources

e UFO represented in OWL2 ontology —http://onto.fel.cvut.cz/ontologiks/
ufo

e OntoUML community portal — https://ontouml.org/
o Menthor Editor (an OntoUML editor) - http://www.menthor.net/

e G. Guzzardi, a presentation about Conceptual Modeling — http://keg.vse.
cz/_slides/guizzardi.pdf
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