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Ontology Types and Categories
according to their level of Generality

Top-Level Ontology 
(Upper Ontology, 

Foundation Ontology)

Task OntologyDomain Ontology

Application Ontology
specialized ontology focussed on a specific task 
and domain; often a specialization of both task 
and domain ontology; often specify roles played 
by domain entities for specific activity

fundamental concepts according to a 
general activity or task; specializes 
terms introduced in top-level ontology

(according to Guarino: Formal Ontology in Information Systems, 1998)

general, cross domain ontologies;
 represent very general concepts as e.g., Time, Space, Event;
independent of a specific domain or problem

fundamental concepts
according to a generic 

domain; specializes terms 
introduced in top-level 

ontology
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KR Ontology

http://www.jfsowa.com/ontology/kronto.htm 

Example for a Top-Level Ontology:
KR Ontology (John F. Sowa )

● based on Alfred North Whithead's 
process philosophy and Charles 
Sanders Peirce's semiotic

● provides a foundation for a 
systematic characterization of the 
universe and its expression in 
human language

● contains 27 concepts
● organized as lattice 

http://www.jfsowa.com/ontology/kronto.htm
http://www.jfsowa.com/ontology/kronto.htm
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Ontology Types and Categories
according to their level of Semantic Expressivity

(according to Lassila and McGuiness:The Role of Frame-Based Representation on the Semantic Web, 2001

formalinformal

- +Expressivity

controlled 
Vocabulary

Thesauri formal IS-A Frames
general logical 

Constraints

Glossaries informal IS-A
formal

Instance
Value

Restrictions

Disjunctiveness,
Inversiveness,

Part-of...

Terms Folksonomies
formal

Taxonomies
First Order

Logics
Data

Dictionaries
Logic

Programming
Description

Logics

heavyweight
Ontologies

lightweight
Ontologies
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Ontology Types and Categories
according to their level of Semantic Expressivity

controlled 
Vocabulary

Thesauri formal IS-A Frames
general logical 

Constraints

Glossaries informal IS-A
formal

Instance
Value

Restrictions

Disjunctiveness,
Inversiveness,

Part-of...

● Controlled Vocabulary: finite list of terms (e.g. catalogue)

● Glossary: 

finite list of terms including an informal definition in natural language

● Thesauri: [greek. „treasure, treasure house“]

controlled vocabulary, concepts are connected via relations.
○ Equivalency (synonyms)

○ Hierarchies (subclasses, superclasses)

○ Homographs (Homonyms)

○ Associations (similar concepts)
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Example of an Thesaurus Entry

Ice CreamDessert

Frozen Yogurt

Chocolate Ice Cream

Strawberry Ice Cream

Banana Split

Tutti Frutti

summertime

narrower 
conceptsbroader 

concept

sister 
concept association
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WordNet

http://wordnetweb.princeton.edu/perl/webwn 

WordNet
● link-based electronic

dictionary with semantic

relations 

● organized in 117587 

„Synsets“,ordered by

○ Nouns (N)

○ Verbs (V)

○ Adjectives (Adj)

○ Adverbs (Av)

http://wordnetweb.princeton.edu/perl/webwn
http://wordnetweb.princeton.edu/perl/webwn
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Taxonomies
Taxonomy: Definition of a hierarchical system of groups 
(from [greek] τάξις (taxis) = order, arrangement and
 νόμος (nomos) = law, science) ...

● also classification schema, nomenclature, …

● in science most times classification into (mono-)

hierarchical sets (classes, subclasses, ...)

● (also) subject of biology:

○ the arrangement of organisms into a 

classification according to similarities 
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controlled 
Vocabulary

Thesauri formal IS-A Frames
general logical 

Constraints

Glossaries informal IS-A
formal

Instance
Value

Restrictions

Disjunctiveness,
Inversiveness,

Part-of...

● informal IS-A-Hierarchy: 

explicite hierarchy of classes, subclass relations are not strict

(e.g. index of a library)

● formal IS-A-Hierarchy: 

explicite hierarchy of classes, subclass relations are strict

● formal instance: 

explicite class hierarchy, besides strict subclass relations also instance-of 

relations are allowed

Taxonomies
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But beware the Dragons….
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Ontologies as Interpretation of Reality
various categories of animals from "a certain chinese encyclopedia" 
according to Jorge Luis Borges:

● Those that belong to the emperor
● Embalmed ones
● Those that are trained
● Suckling pigs
● Mermaids (or Sirens)
● Fabulous ones
● Stray dogs
● Those that are included in this classification
● Those that tremble as if they were mad
● Innumerable ones
● Those drawn with a very fine camel hair brush
● Et cetera
● Those that have just broken the flower vase
● Those that, at a distance, resemble flies

Jorge Luis Borges: The Analytical Language of John Wilkins (1942)

Jorge Luis Borges (1899-
1986)
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03: The Foundations of Logic
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