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Ontologies

Ontology in philosophy:
philosophical study of the nature of being

ontology in computer science:

conceptualisation of a domain
hierarchical taxonomy
explaining relations between concepts
shared within one or among several communities
applications

classification: knowledge representation and organization
application: information storing, sharing, retrieval and reuse
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Ontologies versus mere Classifications

This is not an ontology:

Borgo, Kutz, Mossakowski - Bremen, 27-31 July ’09 -33-

Walking through ontology types: precision (II)

Precision and classification systems

Pictures!

Home! Work! Vacations!

Italy! Europe!

I Classifications focus on:
access, based on pre-determined criteria
(encoded by syntactic keys)

I Precision is here gained by focussing on:
- Meaning of terms (e.g. by ensuring the correct interpretation of
the keys)
- Nature and structure of a domain (e.g. by clarifying the
motivations for the taxonomy)
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Upper ontologies and domain ontologies

Upper ontology: very general and abstract concepts

e.g. DOLCE, BFO, SUMO, Cyc, . . .

Domain ontology: precise description of concepts from a small
domain

e.g. Snowmed, NCI, GALEN, JRAO (medicine, anatomy,
drugs), Dublin Core (documents and publishing), GUM
(linguistics)

both are complementary

level in between: Core ontologies
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An upper ontology: DOLCE

Descriptive Ontology for Linguistic and Cognitive Engineering

IST Project 2001-33052 WonderWeb:

Ontology Infrastructure for the Semantic Web
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Figure 2: Taxonomy ofDOLCE basic categories.

example is that of the vase and the amount of clay: necessarily, the vase does not survive
a radical change in shape or topology, while, necessarily, the amount of clay does. There-
fore the two things must be different, yet co-located: as we shall see, we say that the vase
is constitutedby an amount of clay, but it is not an amount of clay15. Certain properties
a particular amount of clay happened to have when it was shaped by the vase-master are
considered as essential for theemergenceof a new entity. In language and cognition, we
refer to this new entity as a genuine different thing: for instance, we say that a vase has a
handle, but not that a piece of clay has a handle.

A similar multiplicative attitude concerns the introduction of categories which in prin-
ciple could be reduced to others. For instance, suppose we want to explore whether or
not having points in addition to regions (or vice versa) in one’s ontology. It seems safe to
assume the existence of both kind of entities, in order to study their formal relationships
(and possibly their mutual reducibility), rather than committing on just one kind of entity
in advance. Hence, when in doubt, we prefer to introduce new categories, since it is easy
to explain their general behavior, while keeping at the sametime the conceptual tools
needed to account for their specific characteristics.

3.2 Basic categories

The taxonomy of the most basic categories of particulars assumed inDOLCE is depicted
in Figure 2. They are considered asrigid properties, according to the OntoClean method-
ology that stresses the importance of focusing on these properties first. Some examples
of “leaf” categories instances are illustrated in Table 1.

15One of the purposes of the OntoClean methodology [47, 48] is to help the user evaluating ontological
choices like this one.
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Domain ontologies: NCI, GALEN, JRAO
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Applications: semantic web

Wikipedia has many lists, like “List of metropolitan areas in
Spain by population”

Semantic web technology can generate these automatically

Semantic Mediawiki
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Ontology languages

description logics (efficiently decidable fragments of first-order
logic)

Web Ontology Language OWL

first-order logics

Knowledge Interchage Format (KIF), Common Logic (CL):
untyped
Common Algebraic Specification Language (CASL): typed
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