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Summary

- The ontological level. the need for ontologically grounded,
non-neutral representation constructs

- The basic “tools” of formal ontological analysis: unity,
essence, identity, dependence...

- The impact of ontological analysis on the practice of
conceptual modeling: OntoClean, OntoUML

- The Dolce ontology and its key distinctions: endurants,
perdurants, qualities

- From Entity-Relationship conceptual modeling to Episode-
centric conceptual modeling



Applied Ontology and Ontological Analysis

- Applied Ontology builds on philosophy, cognitive science, linguistics
and /ogic with the purpose of understanding, clarifying, making explicit
and communicating people's assumptions about the nature and
structure of the world.

* This orientation towards helping people understanding each other
distinguishes applied ontology from philosophical ontology, and
motivates its unavoidable interdisciplinary nature.

ontological analysis: study of
content (of these assumptions) as such
(independently of their representation)




Fido is black « synthetic

logical .
S (assertional)
Fido is black or Fido is not black \
/ analytic
If Jack is a bachelor, then he is not married
terminological

Terminological knowledge 1s about
intended meaning of terms




Conceptual modeling is the activity of formally
describing some aspects of the physical and
social world around us for the purposes of
understanding and communication

(John Mylopoulos)



Knowledge representation, conceptual
modeling, and ontological analysis

Data modeling: encoding knowledge about the world in order
to easily and efficiently access it

KR: encoding knowledge about the world in order to easily and
efficiently access it and use it to generate new knowledge

CM: describe some aspects of the world for the purpose of
understanding and communication

Ontological analysis: systematic way to understand and make
explicit the world assumptions behind a certain description:
How do we believe there world is, when we say
* This rose is red
* John is married with Mary
* John is a student
My name is Nicola



Ontological analysis as a detective lens

Most of our true statements about the world are vastly
approximate

What makes them true?
« Where...?

- When...?
- Who...?
- Why...?

Truth-making as the main phenomenon
studied by ontological analysis



What is an ontology
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Ontology Quality: Precision and Correctness

Good Less good

High precision, max correctness Low precision, max correctness

Max precision, low correctness Low precision, low correctness
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Why ontological precision
is important



Variety Quantity

Granny Smith 12

Golden delicious 10

Stark delicious 15
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Why ontological precision is important

All

interpretations
/ of “apple”

Area B - Juice

producer’s
A - Apple of false intended
producer’s | interpretations
P— agr'eemen'r.
interepretations :
Interpretations
allowed by B’s
ontology
Interpretations
allowed by A’s
ontology
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Only one binary predicate in the language: on
Only three blocks in the domain: g, b, c.
Axioms (for all x,y,z):

on(x.y) -> ~on(y.x)

on(x.,y) -> -3z (on(x,z) A on(z,y))

Non-intended models are excluded, but the rules for
the competent usage of on in different situations are
not captured.
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Excluded conceptualizations Indistinguishable conceptualizations



How many rock kinds are there?

rock

\

metamorphic rock

igneous rock sedimentary rock

large rock / grey rock
/ .
grey pet metamorphic rock
sedimentary
rock

large grey igneous rock

[From Brachman, R ., R.F ikes, et al. 1983. “Krypton: A Functional Approach
Knowledge Representation”, IEEE Computer]
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According to Brachman & Fikes 83:
It’s a dangerous question, only *““safe” queries about analytical
relationships between terms should be asked
In a previous paper by Brachman and Levesque on terminological
competence in knowledge representation [AAAI 82]:

“an enhancement mode transistor (which is a kind of transistor)
should be understood as different from a pass transistor (which 1s
a role a transistor plays in a larger circuit)”

These 1ssues have been simply given up while striving for logical
simplification and computational tractability
The OntoClean methodology, based on formal ontological analysis,

allows us to conclude: there are 3 kinds of rocks (appearing in
the figure)



From the logical level to the ontological level

* Logical level (no structure, no constrained meaning)
« dx (Apple(x) A Red(x))

* Epistemological level (structure, no constrained meaning):
» dx:apple Red(x) (many-sorted logics)

» I roceAppteta

* ais a Apple with Color=red (description logics)

° ais Wpe=apple

» Ontological level (structure, constrained meaning)

¢ Some structuring choices are excluded because of ontological
constraints: Apple carries an identity condition, Red does not.

Ontology helps building “meaningful” representations



The source of all problems:
(slightly) different meanings for words

* A (simple-minded) painter may intepret the words “Apple” and “Red” in a completely
different way:

* Three different reds on my palette: Orange, Appple, Cherry

* S0 an expression like dx:red Apple(x) may mean that there is an “Apple” red.

* Two different ontological assumptions behind the Red predicate:

* adjectival interpretation: being a red thing doesn’t carry an identity criterion
(uncountable)

* nominal interpretation: being a red color does carry an identity criterion
(countable)

Formal ontological distinctions help making
intended meaning explicit

Ontological analysis can be defined as the process of eliciting and discovering
relevant distinctions and relationships bound to the very nature of the entities
involved in a certain domain, for the practical purpose of disambiguating terms

having different interpretations in different contexts.



The Ontological Level
(Guarino 94)

Level Primitives | Interpretation| Main feature
Logical Predicates, Arbitrary Formalization
functions
Epistemological| Structuring Arbitrary Structure
relations
Ontological | Ontological | Constrained Meaning
relations (meaning postulate s )
Conceptual Conceptual Subjective | Conceptualization
relations
Linguistic Linguistic Subjective Language
terms dependence




