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Licence
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§ This work is licensed under Creative Commons Attribution – Non 
Commercial – Share Alike License

§ You are free:
o to Share — to copy, distribute and transmit the work
o to Remix — to adapt the work

§ Under the following conditions
o Attribution — You must attribute the work by inserting

• “[source http://www.oeg-upm.net/]” at every reused slide
• A slide declaring: “This material is partially based on ”Ontology Development” by 

María Poveda Villalón and Alba Fernández Izquierdo”
o Non-commercial
o Share-Alike
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About this material
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§ The materials for this session has been elaborated by María Poveda 
Villalón reusing content generated by the following OEG colleagues:
o Oscar corcho
o Raúl García-Castro
o Alba Fernández-Izquierdo
o Etc.
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Ask anytime

4
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What is an ontology (informally)
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A vocabulary, built with some consensus, and described formally

Define terms, how they
are classified, their
properties, relations, etc.

In W3C recommendations
(languages) such as RDF Schema or
the Web Ontology Language (OWL)

Slide taken from Oscar Corcho
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A vocabulary defines the concepts and relations used to describe and represent a domain of interest
(https://www.w3.org/standards/semanticweb/ontology)

BusinessUnit

hasActivityLicense

ActivityLicense

EconomicActivity

BusinessUnit

hasActivityLicense

ActivityLicense

EconomicActivity

economicActivity

economicActivity

https://www.w3.org/standards/semanticweb/ontology
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Structure of DL ontologies
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§ A knowledge base is divided
into:
o Tbox (Terminological KB): set of 

axioms that define the domain:
• Artist⊏ Person
• Person ≣ Man ⊔ Woman

o Abox (Assertional KB): set of 
axioms that descibe a situation:
• Picasso: Man
• isAuthorOf (Picasso, Guernica)
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Structure of DL ontologies

8
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Some Ontology Development Methodologies

16

O. Development Methodologies Ontology Development Lightweight Approaches

• Competency Questions 
technique

• Intermediate 
representations

• Activities identification 
and definition

• Activities organization

• Best practices
• Lightweight
• Common problems addressed
• Frames oriented… but still applicable

• Collaborative process
• Local adaptations

• 9 Scenarios
• Activity templates
• Guidelines for: specification, 

ontology reuse, NOR reuse, 
ODP reuse, scheduling, etc.
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Ontology Development Methodologies

17

O. Development Methodologies Ontology Development Lightweight Approaches

• Towards lightweight and agile processes

• Inspiration from software development practices

• Coupling Software and ontology development

Slide taken from “Trendy Practices and Tools in Ontological Engineering” by Dr. María Poveda Villalón
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Ontology development process overview

21

http://lot.linkeddata.es/
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Requirement specification

23

Ontology requirements specification
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https://lists.w3.org/Archives/Public/public-wot-ig/2016Dec/0016.html

http://w3c.github.io/wot/current-practices/wot-practices

https://lists.w3.org/Archives/Public/public-wot-ig/2016Dec/0016.html
http://w3c.github.io/wot/current-practices/wot-practices
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Requirement specification - Tables

24

§ Following METHONTOLOGY 

Gómez-Pérez, A., Corcho, O., and Fernández-López, M. (2004). Ontological Engineering: with examples from the areas of Knowledge Management, e-Commerce and the Semantic Web. Advanced 
Information and Knowledge Processing. Springer.
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Requirement specification – Competency Questions

25

§ Following Competency Questions technique

Grüninger, M. and Fox, M. S. (1995). Methodology for the design and evaluation of ontologies. In IJCAI’95, Workshop on Basic Ontological Issues in Knowledge Sharing

Shared in 
online

spreadsheets
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Requirement specification

26

CORAL corpus provides examples and 
requirements patterns

http://coralcorpus.linkeddata.es/

http://coralcorpus.linkeddata.es/
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ORSD example

27

Ontology Requirements Specification Document Template
1 Purpose

The general goal of the BIMERR ontology and data model is to facilitate data sharing and
interoperability among the BIMERR components through the BIMERR Interoperability
Framework.

2 Scope
The scope of the BIMERR ontologies is limited to the data shared through the BIF and external
data sources needed in the energy efficiency domain and related domains like: KPIs, project
management, weather, occupancy behavior, information objects, building geometry, building
elements, materials and renovation measurements.

3 Implementation Language
Ontology Web Language

4 Intended End-Users
BIMERR components and application developers

BIMERR end-users and stakeholders
5 Intended Uses

Data model generation

External data sources integration
6 Ontology Requirements

a. Non-Functional Requirements
Annotated in English

Linked to standards when possible

Open license

Modular

Online availability
b. Functional Requirements: Groups of Competency Questions
This section is provided for each specific domain in the confluence pages.

ORSD template 
https://github.com/oeg-upm/LOT-resources/tree/master/ORSD

https://github.com/oeg-upm/LOT-resources/tree/master/ORSD
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Conceptualization

29

• Goal: build an ontology model from the ontological
requirements identified.

• Could be graphical or described in a formal system
• You can use

• Blackboard
• Pen & pencil
• Drawing tools (diagrams.net, visio, yEd…)

Suárez-Figueroa, Mari Carmen, Asunción Gómez-Pérez, and Mariano Fernández-López. "The NeOn methodology
for ontology engineering." Ontology engineering in a networked world. Springer, Berlin, Heidelberg, 2012. 9-34.
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Conceptualization

30

Domain 
Expert

Ontology 
Engineer
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GitHub repository
https://github.com/mariapoveda/vicinity-ontology-wot

Openly managed 
in GitHub

wot:providesInterac
tionPattern (0..N)

wot:Thing

wot:InteractionPattern

wot:Event

wot:isAccessibleThrough (0..N)

wot:hasValueType 
(0..1)

wot:hasOutputData (1..N)

(1..1) wot:thingName:: String
(0..1) wot:baseURI:: String

(0..1) wot:isWritable:: Boolean (F)
(0..1) wot:isRequired:: Boolean (F)

(1..1) wot:interactionName:: String
(0..N) wot:interactionDescription:: String

wot:DataType

om:Unit_of_measure wot:isMeasuredIn 
(0..1)

(1..1) wot:href:: String (F)
(1..1) wot:hasMediaType:: String [F)

wot:Communication
Protocol

wot:isProvidedOver
Protocol (F) (1..1)

wot:hasInputData (0..1)

wot:hasOutputData  (1..N)

wot:hasOutputData (1..N)

wot:isMeasuredIn

(0..1) wot:defaultValue:: Literal

wot:Property wot:DataSchema

wot:Security

wot:isAccessibleThrough (0..N)

wot:implements
Security (0..N)

wot:Link

wot:isReadableThrough (0..N)

wot:isWritableThrough (0..N)

<<rdfs:subPropertyOf>>

(0..1) wot:isQueueable:: Boolean (F)
wot:Action

wot:hasInputData 
(0..N)

wot:hasOutputData  
(0..N)

https://github.com/mariapoveda/vicinity-ontology-wot
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Encoding

32

Export XML
from diagrams.net

Convert into OWL 
with Chowlk

Continue in Protégé
(if you want)
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Chowlk resources

33

Visual notation

Template
Examples

OWL converter
https://chowlk.linkeddata.es

https://chowlk.linkeddata.es/chowlk_spec

https://github.com/oeg-upm/Chowlk

Apache-2.0 license 

+ diagrams.net plug-in
Only for desktop version

https://chowlk.linkeddata.es/
examples.html

https://chowlk.linkeddata.es/
https://chowlk.linkeddata.es/chowlk_spec
https://github.com/oeg-upm/Chowlk
https://github.com/oeg-upm/Chowlk/blob/webservice/LICENSE
https://chowlk.linkeddata.es/examples.html
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Implementation - Encoding

34



Advanced ontologies and reasoning - © María Poveda Villalón  and Alba Fernández Izquierdo

Referenced artefacts from other

activities

Ontology implementation

Ontology

conceptualization

Ontology model

Ontology

encoding

Ontology 

evaluation

Ontology code
Evaluated

ontology

Ontology reuse

Ont. Devel.

Users

Experts

Ont. Devel.

Ont. Devel.

Users

Experts

Ont. Devel.

Ontology

requirements

specification

ORSD

Ontology

publication

Online ontology

Ontology

maintenance

Issues, bugs, etc.

8

6

7

2,6,8

9

6,7

6, 7

2

6

Data documentation &

examples

ORSD

Implementation - Reuse

35

§ Reusing knowledge resources
…

Look for existing ontologies:
https://lov.linkeddata.es
Etc. 

https://lov.linkeddata.es/
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Where to find ontologies

36

https://lov.linkeddata.es

§ Mission: promote and 
facilitate the reuse of 
well documented 
vocabularies in the 
Linked Data ecosystem

§ Vocabularies registry and 
index

§ Datalift
o http://datalift.org/

§ Started at 2011
§ Hosted by OEG

https://lov.linkeddata.es/dataset/lov/
http://datalift.org/
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Information about vocabularies

37
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Features – Terms

38
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Search terms

39

Ranked
• Term appearing in 

primary and secondary 
annotations

• Vocabulary popularity in 
LOV

• Term use in LOD

Filters
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Implementation - Evaluation
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Online and notifications in GitHub repository
https://github.com/mariapoveda/vicinity-ontology-wot

• It refers to the activity of checking the technical quality of 
an ontology against a frame of reference. [NeOn]

• Logical consistency checking
• Domain coverage
• Check common errors
• Check functional requirements Themis (http://themis.linkeddata.es)

OOPS! (http://oops.linkeddata.es/)

https://github.com/mariapoveda/vicinity-ontology-wot
http://themis.linkeddata.es/
http://oops.linkeddata.es/
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Online and integrated in OnToology
with result in your  GitHub repository

http://oops.linkeddata.es

Slide taken from “Trendy Practices and Tools in Ontological Engineering” by Dr. María Poveda Villalón

http://oops.linkeddata.es/
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Evaluation - OOPS! – OntOlogy Pitfall Scanner!

42

§ Implements the 48 detection methods for 33 pitfalls
o Pitfalls selection
o Selection by dimensions and aspects

§ Web user interface http://oops.linkeddata.es/
§ Web service http://oops-ws.oeg-upm.net/

URI input

OWL 
code 
input

Importance level

Pitfall 
description

Affected 
elements

1. OOPS! USER INTERFACE AND WEB SERVICE

– oops:hasDescription: indicates the description of the suggestion value.

– oops:hasAffectedElement: this element will contain as many URIs as ele-
ments detected during the analysis.

Listing ?? shows an example of response provided by the web service in format
RDF/XML for the request shown in Listing ??. It can be observed that the request
indicated three pitfalls to be detected from which only two have been found.

1 <rdf:RDF

2 xmlns : rd f=" ht tp : //www.w3 . org /1999/02/22´ rdf´syntax´ns#"

3 xmlns:owl=" ht tp : //www.w3 . org /2002/07/ owl#"

4 xmlns:xsd=" ht tp : //www.w3 . org /2001/XMLSchema#"

5 xmlns:oops=" ht tp : //www. oeg úpm. net /oops#"

6 xmlns : rd f s=" ht tp : //www.w3 . org /2000/01/ rdf´schema#" >

7 <rd f :D e s c r i p t i o n rd f : about=" ht tp : //www. oeg úpm. net /oops#sugge s t i on ">

8 <rd f : t yp e r d f : r e s o u r c e=" ht tp : //www.w3 . org /2002/07/ owl#Class "/>

9 </ rd f :D e s c r i p t i o n>

10 <rd f :D e s c r i p t i o n rd f : about=" ht tp : //www. oeg úpm. net /oops/ fdea1aa6 ´71d6´4557´
a17a´dc3244f f536b ">

11 <oops:hasCode rd f : da ta type=" ht tp : //www.w3 . org /2001/XMLSchema#s t r i n g ">P10</

oops:hasCode>

12 <oops:hasName rd f : da ta type=" ht tp : //www.w3 . org /2001/XMLSchema#s t r i n g ">Miss ing

d i s j o i n t n e s s [ 1 , 2 , 3 ]</oops:hasName>

13 <oops :ha sDes c r i p t i on rd f : da ta type=" ht tp : //www.w3 . org /2001/XMLSchema#s t r i n g ">

The onto logy l a ck s d i s j o i n t axioms between c l a s s e s or between p r op e r t i e s

that should be de f ined as d i s j o i n t .</ oops :ha sDes c r i p t i on> <rd f : t yp e

r d f : r e s o u r c e=" ht tp : //www. oeg úpm. net /oops#p i t f a l l "/>

14 <oops :hasImportanceLeve l rd f : da ta type=" ht tp : //www.w3 . org /2001/XMLSchema#

s t r i n g ">Important</ oops :hasImportanceLeve l>

15 <oops:hasNumberAffectedElements rd f : da ta type=" ht tp : //www.w3 . org /2001/

XMLSchema#in t e g e r ">1</oops:hasNumberAffectedElements>

16 </ rd f :D e s c r i p t i o n>

17 <rd f :D e s c r i p t i o n rd f : about=" ht tp : //www. oeg úpm. net /oops /496 ae03d ´48c6 ´406d´8

d07´530bf05c9ac1 ">

18 <oop s : h a sP i t f a l l r d f : r e s o u r c e=" ht tp : //www. oeg úpm. net /oops/ fdea1aa6 ´71d6

´4557´a17a´dc3244f f536b "/>

19 <rd f : t yp e r d f : r e s o u r c e=" ht tp : //www. oeg úpm. net /oops#response "/>

20 </ rd f :D e s c r i p t i o n>

21 <rd f :D e s c r i p t i o n rd f : about=" ht tp : //www. oeg úpm. net /oops#p i t f a l l ">

22 <rd f : t yp e r d f : r e s o u r c e=" ht tp : //www.w3 . org /2002/07/ owl#Class "/>

23 </ rd f :D e s c r i p t i o n>

24 </rdf:RDF>

Listing 1.4: Example of XML/RDF response from the web service

8

Pitfall name

Pitfall frequency

Slide taken from “Trendy Practices and Tools in Ontological Engineering” by Dr. María Poveda Villalón

http://oops.linkeddata.es/
http://oops-ws.oeg-upm.net/
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• HTML generation 
from OWL code

• Multilingual
• Separated sections

+Diagrams and examples (Some ideas: 
https://arxiv.org/abs/2003.13084)

• Own URI
• purl, w3id, etc.
• Content negotiation
• Registry

+Some tools: 
+Draw.io
+yEd graph editor
+Microsoft Visio

https://arxiv.org/abs/2003.13084
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Publication – Share your ontology

50

https://lov.linkeddata.es

§ Mission: promote and facilitate the reuse of well 
documented vocabularies in the Linked Data 
ecosystem

§ Vocabularies registry and index
§ Datalift

o http://datalift.org/

§ Started at 2011
§ Hosted by OEG

https://lov.linkeddata.es/dataset/lov/
http://datalift.org/
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Maintenance

51

Openly reported in 
GitHub issue tracker:
new needs, bugs, etc.
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Methodology in practice

53

https://cogito.iot.linkeddata.es/

This slide has been taken from Raúl García Castro presentation at EMSE

https://cogito.iot.linkeddata.es/
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Ontology languages

54
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RDF & RDF Schema

55

Slide taken from “RDF, RDF Schema y SPARQL” by O. Corcho, R. García-Castro”

§ RDF: Resource Description Framework

§ W3C Recommendation
o Model
o Syntax
o Semantics

Database XML RDF(S)

Schema

Data

RDF Schema

RDF
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Important message

56

§ You can’t coin names in someone else’s namespace
§ RDF, RDF(S) and OWL provide standard constructs

o à you don’t need to re-invent them, you just provide the domain terms
• And if you do, no one else would understand J
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Classes
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RDF declaration Diagram proposal

RDF(S) Elements. Class

58

§ rdfs:Class
o Concepts of the domain (generally)
o Classes with name:

• URI as identifier

ex:City rdfs:Class
rdf:type ex:City
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RDF declaration Diagram proposal

RDF(S) Elements. subClassOf

59

§ rdfs:subClassOf
o The individuals belonging to a class also belong to the

parent classes in the hierarchy

ex:Municipality
rdfs:subClassOf

ex:City

ex:City

ex:Municipality
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Exercise

60

1. Define the classes in the proposed domain

2. Define hierarchies in the proposed domain
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Domain

61

§ Universities offer subjects
§ A subject is delivered in one or more groups
§ A subject for a given group is taught  by only 1 professor 

o But in some departments this restriction does not apply
§ A subject is offered only for 1 degree
§ A  university located at some address
§ An address  has a street, a number and a postal code
§ An address is located in a municipality
§ A municipality could have borders with other municipalities
§ A professor could be associate or  assistant but not at the same time
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Properties
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RDF declaration Diagram proposal

RDF(S) Elements. Properties. Domain

68

§ rdf:Property
o Relation between individuals
o Relación between individuasl and data values

ex:Madrid ex:MadridCommunity

ex:isPartOf

ex:Madrid
“3.165.541”

ex:hasPopulation

ex:isPartOf rdf:Property

ex:hasPopulation rdf:Property

rdf:type

rdf:type

Relation expected to be use between individuals

Example of relation expected to be use 
between individuals and  a data values

ex:City

ex:Province

ex:isPartOf

ex:hasPopulation
ex:City
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RDF declaration Diagram proposal

Inference

RDF(S) Elements. Properties. Domain

69

§ rdfs:domain
o All individuals that appear as subject in a triple with the

given property belongs to the class dfined as domain of 
the property

o It is valid for relations and attributes

ex:Municipalityex:hasMayor
rdfs:domain

ex:Xian ex:ShangguanJiqing

ex:hasMayor

ex:Xian

ex:Municipality

rdf:type

owl:Thing

ex:hasMayor

ex:Municipality
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RDF declaration Diagram proposal

Inference

RDF(S) Elements. Properties. Domain

70

§ rdfs:range
o All individuals that appear as object in a triple with the given

property belongs to the class dfined as range of the property
o It is valid for clases (applies to relations) or datatypes (applies

to attributes)

ex:Madrid

ex:City

rdf:type

ex:City

ex:hasCapital

owl:Thing

ex:Cityex:hasCapital
rdfs:range

ex:Madrid
Community

ex:Madrid

ex:hasCapital
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RDF declaration Diagram proposal

Inference

RDF(S) Elements. Properties. subPropertyOf

71

§ rdfs:subPropertyOf
o When there is a property between two elements (two individuals

or an individual and a value), the parent property in the hierarchy
is also true for the pair of elements

o Aplicable to object properties (relations) and datatype properties
(attributes).

ex:isPartOfex:isDirectPartOf
rdfs:subPropertyOf

ex:Madrid ex:Madrid
Community

ex:isDirectPartOf

ex:Madrid ex:Madrid
Community

ex:isPartOf

BA
ex:isPartOf

DC ex:isDirectPartOf

rdfs:subPropertyOf
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Update your model including properties

Identify properties between concepts

Decide whether to add domain and/or range
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Individuals
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RDF declaration Diagram proposal

RDF(S) Elements. Individuals. typeOf

76

§ rdf:type
o Indicate the class or classes of an individual (instance)

ex:Cityex:Madrid
rdf:type

ex:Madrid

ex:City
rdf:type

ex:Madrid

ex:City

rdf:type
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What can’t be modelled from the 
domain?
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Domain

86

§ Universities offer subjects
§ A subject is delivered in one or more groups
§ A subject for a given group is taught  by only 1 professor 

o But in some departments this restriction does not apply
§ A subject is offered only for 1 degree
§ A  university located at some address
§ An address has a street, a number and a postal code
§ An address is located in a municipality
§ A municipality could have borders with other municipalities.
§ A professor could be associate or  assistant but not at the same time

If A has border with B 
we might want to infer 
that B has border with 
A too
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Limitations

87

§ RDFS is too weak to describe resources in sufficient detail
o No localised range and domain constraints

• Can’t say that the range of hasChild is person when 
applied to persons and elephant when applied to 
elephants

o No existence/cardinality constraints
• Can’t say that all instances of person have a mother 

that is also a person, or that persons have exactly 2 
parents

o No boolean operators
• Can’t say or, not, etc.

o No transitive, inverse or symmetrical properties
• Can’t say that isPartOf is a transitive property, that 

hasPart is the inverse of isPartOf or that touches is 
symmetrical
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http://w3.org/DesignIssues/diagrams/sweb-stack/2006a.png

OWL in the semantic web

88
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OWL

90

§ OWL: Web Ontology Language
§ Goal

o To describe the semantic of the information in a machine-
readable way

§ Based on Description Logics (DL)
o To describa a domain based on its concepts (classes), roles 

(relationships) and individuals (instances)
• Specific languages characterized by the constructs and axioms 

used to declare knowledge about classes, relations and individuals

OWL is a FORMAL language
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Table of contents

§ OWL
o Classes

• Axioms
o Properties

• Characteristics
o Individuals
o Restrictions

91
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OWL elements. Class

§ What is a class?
o A group of individuals that have a common characteristic

92

ex:MariaPoveda
ex:Víctor

ex:David

ex:Carmen

ex:Mar

ex:Peter

ex:MariaJesus

Universe



Advanced ontologies and reasoning - © María Poveda Villalón  and Alba Fernández Izquierdo

OWL elements. Class

§ What is a class?
o A group of individuals that have a common characteristic

93

ex:MariaPoveda
ex:Víctor

ex:David

ex:Carmen

ex:Mar

ex:Peter

ex:MariaJesus

Universe

ex:PeopleWithoutGlasses ex:PeopleWithGlasses



Advanced ontologies and reasoning - © María Poveda Villalón  and Alba Fernández Izquierdo

How to describe a class?

94

§ Remember from set theory:
o By extension: 

• {Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, 
Sunday}

o By intension: “People with glasses in the room”

§ … and using OWL?
o With an identifier: assigning a URI
o With an exhaustive enumeration of individuals
o As constraints about a property
o As union of classes
o As intersection of classes
o As complement of a class
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OWL elements. Class

95

§ owl:Class
o Concepts of the domain (generally)
o Named:

• URI as identifier
o Not named:

• Enumeration, constraints over properties, intersection, 
union, complement.

ex:City

The group of things that 
are cities

owl:Class

rdf:type
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OWL elements. Class. subClassOf

96

§ rdfs:subClassOf
o The individuals belonging to a class also belong to the

parent classes in the hierarchy

ex:City
ex:Municipality

The group of things that are 
municipalities and are also cities

ex:Municipality

ex:City

rdfs:subClassOf
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OWL elements. Class. equivalenteClass

97

§ owl:equivalentClass
o The two classes contain exactly the same individuals
o If an individual belongs to a clas it also belongs to the other

ex:Waterfall onto:Cascade ex:Waterfall onto:Cascade

owl:equivalentClass
ex:Waterfall onto:Cascade
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OWL elements. Class. Disjoint

98

§ owl:disjointWith
o An individual can not belong to more than one of the 

involved classes
o The intersection is the empty set

ex:City ex:River

There can not be 
individuals in 
common
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Also…
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§ owl:unionOf
§ owl:intersectionOf
§ owl:complementOf
§ owl :Thing
§ owl :Nothing
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Table of contents

§ OWL
o Classes

• Axioms
o Properties

• Characteristics
o Individuals
o Restrictions

100
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OWL elements. Class. Union

101

§ owl:unionOf
o An individual could belong to one or more of the classes

involved
o OR logic

ex:Municipality ex:WorldHeritage
The group of thing that are 
municipalities OR world 
heritage items
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OWL elements. Properties

102

rdf:Property

owl:ObjectProperty owl:DatatypeProperty

individual individual
property

individual value
property

≈ relationships ≈ attributes

María Madrid
livesIn María “17/09/1983”

birthDate
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OWL elements. Properties. Domain  & Range

103

§ rdfs:domain
o All individuals that appear as subject in a triple with the

given property belongs to the class defined as domain of 
the property

o It is valid for relations and attributes

§ rdfs:range
o All individuals that appear as object in a triple with the given 

property belongs to the class defined as range of the 
property

o It is valid for clases (applies to relations) or datatypes 
(applies to attributes)
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OWL elements. Properties. subPropertyOf

104

§ rdfs:subPropertyOf
o When there is a property between two elements (two

individuals or an individual and a value), the parent property
in the hierarchy is also true for the pair of elements

o Aplicable to object properties (relations) and datatype
properties (attributes).

ex:isPartOf

ex:isDirectPartOf
rdfs:subPropertyOf

ex:Madrid ex:Madrid
Community

ex:isDirectPartOf

ex:Madrid ex:Madrid
Community

ex:isPartOf
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OWL elements. Properties. equivalentProperty

105

§ owl:equivalentProperty
o When there is a property between two elements (two

individuals or an individual and a value), the equivalent
property is also true for the pair of elements

o Aplicable to object properties (relations) and datatype
properties (attributes).

ex:Madrid ex:Madrid
Community

ex:isComponentOf

ex:Madrid ex:Madrid
Community

onto:isPartOf

ex:isComponentOf onto:isPartOf
owl:equivalentProperty
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OWL elements. Properties. inverseOf

106

§ owl:inverseOf
o When there is a relations between two individuals A 

(subject) and B (object), the inverse relation is true between
the individuals B (subject) and A (object).

o Aplicable only to object properties.

ex:Madrid ex:Madrid
Community

ex:isPartOf
ex:Madrid
Community

ex:Madrid

ex:hasPart

ex:isPartOf

ex:hasPart
owl:inverseOf
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Also

107

§ owl:FunctionalProperty
§ owl:InverseFunctionalProperty
§ owl:TransitiveProperty
§ owl:SymmetricProperty
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Table of contents

§ OWL
o Classes

• Axioms
o Properties

• Characteristics
o Individuals
o Restrictions

108
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OWL elements. Individuals. typeOf

109

§ rdf:type
o Indicates the class or classes the individual belongs to

ex:Ciudad

ex:Madrid

rdf:type

ex:City

ex:Madrid
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OWL elements. Individuals. sameAs

110

§ owl:sameAs
o Declare that two URIs identify the same individual
o It is defined between instances or individuals

ex:Madrid dbpedia:Madrid

owl:sameAs
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OWL elements. Individuals. differentFrom

111

§ owl:differentFrom
o Declare that two URIs identify different individuals

ex:CommunityMadrid ex:MadridMunicipality

owl:differentFrom
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OWL elements. Individuals. AllDifferent

112

§ owl:AllDifferent
o Declare that all URIs indicated identigy different individuals
o Normally used to force the unique name assumption

owl:differentFrom

owl:differentFrom

owl:differentFrom

owl:differentFrom

owl:differentFrom

owl:differentFrom
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Other important considerations

113

§ Open World Assumption vs Closed World Assumption
o OWL follows OWA
o The lack of evidence about a fact does not imply that the fact 

is false.
§ Non unique name assumption 

o Different names do not identified necessarily different 
individuals.

§ OWL 2
o Additional constructs
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Table of contents

§ OWL
o Classes

• Axioms
o Properties

• Characteristics
o Individuals
o Restrictions

• If there is still time, just have fun with Protégé

114
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