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Directors: Asunción  Gómez-Pérez,  Oscar Corcho
Position: 8º ranking UPM (200 groups)

Research group (30 people)
o 4 Full Professors
o 5 Associate Professors
o 3 Assistant Professors
o 7 Senior Postdocs
o 6 PhD Students
o 2 MSc and BSc Students
o 2 software engineers
o 1 system administrator
o 2 project managers

170+ Collaborations
50+ Visitors

http://www.oeg-upm.net/

https://github.com/oeg-upm

@oeg-upm
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Ontology Engineering Group at a glance
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Ø Created in1995
Ø World-wide known in the research areas

§ Ontologies
§ Semantic Web and Linked Data
§ Multilingual linked Data
§ Open Data
§ eScience

Ø Projects (> 12M€)
§ 27 EU projects  (7 as coordinator)
§ 54 National Projects
§ 27 contracts with companies

Ø Publications
§ > 100 journal papers
§ > 400 International conferences and book chapters
§ 7 Books

Ø Impact of publications
§ Asunción Gómez-Pérez (h:58, 20,000 citations)
§ Oscar Corcho García (h: 44, 11,000 citations)

Ø Services to the community
§ Host  esDbpedia
§ Host  linkeddata.es
§ Ontology development services

Ø Awards and Prizes
§ Ada Byron
§ Aritmel
§ Juan López de Peñalver
§ Fujitsu, Open data, ISWC, ESWC
§ SUR Awards Watson for Tech. Watch

Ø Supervision of students
§ 28 Ph.D thesis (9  awarded best thesis prize)
§ >150 MS.C thesis and BS.C

Ø Events organization
§ 11 editions of the International Summer School 

on Ontological Engineering and the Semantic 
Web 

§ > 50 WS and tutorials 

Ø Standardization activities 
§ >25 @ W3C, ISO, OASIS, etc.

Ø Mobility
§ PhD students: 3-6 months abroad
§ Postdocs: 1 month every 2 years

Ø Visibility
§ Program chairs of ESWC, ISWC, KCAP, 

EKAW, TKE, TIA
§ Editorial board of Journals
§ Invited talks at conferences and events
§ Programme Committee presence
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Our Research Areas
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Linked Data-based
Data Integration

Open
Science

(Social) 
Semantic 

Web 

Data-driven
language technologies

Ontological Engineering
1995

19972000

2004 2008
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Ontological Engineering
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§ METHONTOLOGY  and NeOn 
methodologies for building Networks of 
Ontologies 
oWorld-wide used

METHONTOLOGY (1997) 

NeOn (2010) 

Ontologies
• Metadata Vocabularies (@W3C)
• Provenance (@W3C)
• Internet of Things (@W3C @ETSI)
• Geography (@IGN, CENIG) 
• (Multi)-Media (@W3C)
• Knowledge Management
• Software Engineering

(OSLC@OASIS)
• Tourism
• User experience
• AENOR vocab. for smart cities 
• Libraries (@BNE)
• Health (@WHO) 
• e-Science
• …

Knowledge Resources 

 
 
 
 
 
 
 
 

O. Specification O. Conceptualization O. Implementation O. Formalization 

1 

Non Ontological Resource 
Reuse 

Non Ontological Resource 
Reengineering 
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Ontological Resource 
Reuse 

Ontology Restructuring 
(Pruning, Extension,  

Specialization, Modularization) 
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O. Localization 
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Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;  
Configuration Management; Evaluation (V&V); Assessment 

1,2,3,4,5,6,7,8, 9 

              O. Aligning 
 
              O. Merging  

Alignments 
Ontological Resource 

Reengineering 

4 
6 

5 

5 

RDF(S) 

OWL 

Flogic 

4 6 

2 

2 

3 4 
5 6 
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Ontology Design 
Pattern Reuse 

Ontological Resources 
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O. Repositories and Registries 
 Flogic 

RDF(S) 
OWL 

O. Design Patterns 

2 

Non Ontological Resources 
 

Thesauri 

Dictionaries Glossaries Lexicons 

Taxonomies Classification 
Schemas 

Scheduling 
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Ontology engineering tools
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§ Ontology evaluation
o OOPS!  OntOlogy Pitfall Scanner 

http://oops.linkeddata.es/

§ Vocabulary documentation
o HTML: Widoco

https://github.com/dgarijo/Widoco/
o Diagrams: AR2DTool 

http://ar2dtool.linkeddata.es/

o Vocabulary registry
• OEG vocabularies

http://vocab.linkeddata.es/
• Smart Cities http://smartcity.linkeddata.es/

o Vocabulary distributed development
o OnToology http://ontoology.linkeddata.es/
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About me
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Education

• Journal	papers	(5	indexed)
• Conference	papers
• Book	chapters
• Workshop	&	demo	papers
• Journal	editor
• WS	proc.	editor

Publications

Software

• Workshops
• Tutorials,	VoCamp
• Open	Data	Day
• PC	member	Conf &	WS

Organization

• W3C	participation
• OWL,	RDF,	JENA,	JAVA
• OpenRefine
• Training	&	Teaching

Skills

• MOOCs,	SPOCs,
• Ad-hoc	courses

Training

María Poveda-Villalón,	PhD
Ontological Engineering

mpoveda@fi.upm.es
@MariaPovedaV
mariapoveda
thepetiteontologist
MariaPovedaVillalon

• IoT:	SAREF,	VICINITY
• Web	Of	Things
• Video	games
• Scientific	reviews
• Dataset	profiling:	agri
• Meteorology
• Patient	safety

Ontologies

• European
• Spanish

Projects

Development Evaluation
PublicationLinked	Open	DataSemantic	Web

Conceptualization

Computer Science (Eng)

PhD	Artificial Intelligence

MsC Artificial	Intelligence

2009

2010

2016
H-index	15

6

5	
5	

7	

1029	citations

3	

25

1	

2	

19

3	
4	

2	
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Trendy Practices and 
Tools in Ontological

Engineering
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RDF data and vocabularies
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Image taken from https://lod-cloud.net/ http://lov.linkeddata.es



Trendy Practices and Tools in Ontological Engineering

Recent example
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https://toolbox.google.com/datasetsearch
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Clarifying terms
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Vocabularies define the concepts and relationships used 
to describe and represent an area of concern.

Definition taken from: http://www.w3.org/standards/semanticweb/ontology
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Some Ontology Development Methodologies
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O. Development Methodologies Ontology Development Lightweight Approaches

1996 1997 ... 2001 2002 2003 20041995 2005 2006 ... 2009 2010

Guide 101 XDEXtreme 
Ontology RapidOWL

Grüninger 
& Fox

On-To-
Knowledge

METHON 
TOLOGY DILIGENT NeOn

... 2016

SAMOD

• 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
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O. Development Methodologies Ontology Development Lightweight Approaches

• Towards lightweight and agile processes

• Inspiration from software development practices

• Coupling Software and ontology development

1996 1997 ... 2001 2002 2003 20041995 2005 2006 ... 2009 2010

Guide 101 XDEXtreme 
Ontology RapidOWL

Grüninger 
& Fox

On-To-
Knowledge

METHON 
TOLOGY DILIGENT NeOn

... 2016

SAMOD
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What is agile?
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Slide from Carlos Badenes
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What is agile?
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Slide from Carlos Badenes
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And how does it look like for ontological engineering?

23

§ Ontologies are not often the final product. Do not get 
the customer attention. Like databases?

§ Software development are including ontologies as 
part of the project

Screeenshot thanks to Juan Sequeda
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And how does it look like for ontological engineering?
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§ Ontologies are not often the final product. Do not get 
the customer attention. Like databases?

§ Software development are including ontologies as 
part of the project

§ Let’s try to sneak our processes in SW practices!
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Ontology development process overview
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Legend Activity§ Actor Output activity flow

Ontological 
requirements 
specification

Ontology 
implementation

Competency 
questions

§ Ont. Devel.
§ Ont. Devel.
§ Users
§ Experts

Ontology 
maintenance

Issue tracker

§ Ont. Devel.
§ Users
§ Experts

Ontology

Ontology 
Publication

Online 
ontology

§ Ont. Devel.
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Requirement specification
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Requirement specification

Ontological 
requirements 
completion

Competency 
questions
(verified)

§ Ont. Devel.
§ Users
§ Experts

Use case 
specification

Use cases

§ Ont. Devel.
§ Users
§ Experts

Data 
exchange 

identification

Domain 
documentation

Purpose and 
scope 

identification

Ontological 
requirements 

proposal

ORSD 
formalization

Ontology 
purpose and 

scope

Competency 
questions 

(early stage)

ORSD 
document

§ Ont. Devel.
§ Users
§ Experts

§ Ont. Devel.
§ [Users]

§ Ont. Devel.

�
�
�

§ Users
§ Experts

Ontology 
implementation

§ Ont. Devel.

Ontology 
maintenance

Change 
requests

§ Ont. Devel.
§ Users
§ Experts

Ontology

Ontology 
Publication

Online 
ontology

§ Ont. 
Devel.

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
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Requirement specification

Ontological 
requirements 
completion

Competency 
questions
(verified)

§ Ont. Devel.
§ Users
§ Experts

Use case 
specification

Use cases

§ Ont. Devel.
§ Users
§ Experts

Data 
exchange 

identification

Domain 
documentation

Purpose and 
scope 

identification

Ontological 
requirements 

proposal

ORSD 
formalization

Ontology 
purpose and 

scope

Competency 
questions 

(early stage)

ORSD 
document

§ Ont. Devel.
§ Users
§ Experts

§ Ont. Devel.
§ [Users]

§ Ont. Devel.

�
�
�

§ Users
§ Experts

Ontology 
implementation

§ Ont. Devel.

Ontology 
maintenance

Change 
requests

§ Ont. Devel.
§ Users
§ Experts

Ontology

Ontology 
Publication

Online 
ontology

§ Ont. 
Devel.

snapshot in 
documentation
Automation: 

Work in progress

Shared in 
online

spreadsheets
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Implementation - Conceptualization

28

wot:Thing

wot:thingName:: String
wot:baseURI:: String

wot:ThingDescription

wot:isDescribedBy (IF)

core:ThingEcosystem
Description

wot:describes (F)

core:Ecosystem

core:hasComponent

core:isComponentOf

core:isDescribedBy 
(IF)

wot:PhysicalThing

core:Agent

org:Organization

foaf:Agent

org:hasMember

org:isMemberOf

org:Membershiporg:hasMemberShip

org:member

org:organization

org:Role

org:role

core:hasPartnership
With (S)

core:describes (F)

core:owns

geo:SpatialThing

geo:location

s4bldg:BuildingSpace

s4bldg:isContainedIn

wot:VirtualThing

core:owns

core:deviceName:: string
core:deviceDescription:: string
core:serialNumber:: string

core:hasOwner

core:hasVendor

core:Device
<<owl:inverseOf>>

<<owl:inverseOf>>

core:serviceName:: string
core:serviceDescription:: string

core:Service

core:hasOwner

core:Neighbourhood

core:hasNeighbourhood (F)

core:isNeighbourhoodOf (F)

core:involves

<<owl:inverseOf>>

<<rdfs:subPropertyOf >>

core:isInvolvedIn

<<rdfs:subPropertyOf>>
<<owl:inverseOf>>

<<owl:inverseOf>>

foaf:Image

core:avatar

core:avatar

core:Sensor

core:Actuator

core:monitors

core:actsOn

wot:Endpoint

wot:isAccesibleThrough

core:Application

wot:Thing

wot:thingName:: String
wot:baseURI:: String

wot:ThingDescription

wot:isDescribedBy (IF)

core:ThingEcosystem
Description

wot:describes (F)

core:Ecosystem

core:hasComponent

core:isComponentOf

core:isDescribedBy 
(IF)

wot:PhysicalThing

core:Agent

org:Organization

foaf:Agent

org:hasMember

org:isMemberOf

org:Membership

org:hasMemberShip

org:member

org:organization

org:Roleorg:role
core:has

PartnershipWith (S)

core:describes (F)

core:owns

geo:SpatialThing

geo:location

s4bldg:BuildingSpace
s4bldg:isContainedIn

wot:VirtualThing

core:owns

core:deviceName:: string
core:deviceDescription:: string
core:serialNumber:: string

core:hasOwner

core:hasVendor

core:Device
<<owl:inverseOf>>

<<owl:inverseOf>>

core:serviceName:: string
core:serviceDescription:: string

core:Service

core:hasOwner

core:Neighbourhood

core:hasNeighbourhood (F)

core:isNeighbourhoodOf (F)

core:involves

<<owl:inverseOf>>

<<rdfs:subPropertyOf >>

core:isInvolvedIn

<<rdfs:subPropertyOf>>
<<owl:inverseOf>>

foaf:Image

core:avatar

core:avatar

core:Sensor

core:Actuator

core:monitors

wot:Endpoint

wot:isAccesibleThrough

core:Service

foaf:Person

core:DigitalUser

core:HumanUser

core:interactsUsing

core:interactsUsing

ssn:Property

core:actsOn
core:monitors

wot:InteractionPattern

wot:providesInteractionPattern

core:hasValue

core:timeStamp:: dateTime (F)
core:literalValue:: Literal

core:Value wot:DataFormat

core:expressedInFormat

wot:Thing

wot:thingName:: String
wot:baseURI:: String

core:ThingDescription

core:isDescribedBy (IF)

core:ThingEcosystem
Description

core:describes (F)

core:Ecosystem

core:hasComponent

core:isComponentOf

core:isDescribedBy 
(IF)

core:PhysicalThing

core:Agent

org:Organization

foaf:Agent

org:hasMember

org:isMemberOf

org:Membership

org:hasMemberShip

org:member

org:organization

org:Roleorg:role

core:has
PartnershipWith (S)

core:describes (F)

core:owns

geo:SpatialThing

geo:location

s4bldg:BuildingSpace

s4bldg:isContainedIn

core:VirtualThing

core:owns

core:deviceName:: string
core:deviceDescription:: string
core:serialNumber:: string
core:specVersion:: string
core:dataModelVersion:: string
core:softwareVersion:: string
core:protocolIndependentId:: string

core:hasOwner

core:hasVendor

core:Device
<<owl:inverseOf>>

<<owl:inverseOf>>

core:serviceName:: string
core:serviceId:: string
core:serviceDescription:: string
core:version:: string

core:Service

core:hasOwner

core:Neighbourhood

core:hasNeighbourhood (F)

core:isNeighbourhoodOf (F)

core:involves

<<owl:inverseOf>>

<<rdfs:subPropertyOf >>

core:isInvolvedIn

<<rdfs:subPropertyOf>>
<<owl:inverseOf>> <<owl:inverseOf>>

foaf:Image

core:avatar

core:avatar

sosa:Sensor

sosa:Actuator

wot:Link

wot:isAccesibleThrough

core:Service

core:Application

foaf:Person

core:DigitalUser

core:HumanUser

core:interactsUsing

core:interactsUsing

ssn:Property

sosa:forPropery

wot:InteractionPattern

wot:providesInteractionPattern

core:hasValue

core:timeStamp:: dateTime (F)

core:Value wot:DataSchema

core:expressedInFormat

<<owl:inverseOf>>

core:RelativeEndpoint

core:isRelativeTo (F)

core:relativeHref:: String

rdfs:Resource

rdf:value

sosa:forProperty
sosa:observes

sosa:FeatureOfInterest

ssn:isPropertyOf

core:hasMaxValue
core:hasMinValue

core:FeaturePropertycore:aboutProperty (F)

core:monitorsFeatureProperty

core:actsOnFeatureProperty

ssn:System

core:exposes

core:ComposedThing
core:isComposedBy 

(T)

core:Actuator

core:Sensor

sosa:observes

core:literalValue

core:hasValue

owl:Thing

core:isRepresentedBy 
(IF)

core:represents (F)
<<owl:inverseOf>>
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Implementation - Encoding
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GitHub repository
https://github.com/mariapoveda/vicinity-ontology-wot

https://github.com/mariapoveda/vicinity-ontology-core
…

Openly managed 
in GitHub
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Implementation - Encoding
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Implementation - Evaluation
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Online and integrated in OnToology
with result in your  GitHub repository

Ongoing work: tests from requirements

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

33

Ontologypublication

Ontological 
requirements 
specification

Ontology 
implementation

Competency 
questions

§ Ont. Devel.
§ Ont. Devel.
§ Users
§ Experts

Ontology 
maintenance

Issue tracker

§ Ont. Devel.
§ Users
§ Experts

Ontology

Propose release 
candidate

Ontology

§ Ont. Devel.

Documentation

HTML 
documentation

§ Ont. Devel.

Online 
publication

Online access 
(content 

negotiation)

§ Ont. Devel.

• HTML generation 
from OWL code

• Multilingual
• Separated sections

+Diagrams (Some ideas: 
https://bit.ly/2GWhlaI)
+Descriptions
+Examples

• Own URI
• purl, w3id, etc.
• Content negotiation
• Registry
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Publication (bundle)
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Download bundle 
http://iot.linkeddata.es/def/core#

Content
Negotiation

upload bundle

Server
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Share your ontology
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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
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Share your ontology
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Share your ontology
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LOV curation team
LOV curation team

q Metadata: title, 
description, authors, 
dates,  vann, version, 
etc.

q Human readable: 
labels and comments

q Publication 
q Licence

Authors
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Maintenance
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Openly reported in 
GitHub issue tracker:
new needs, bugs, etc.
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Ontology development process overview

39

Ontological 
requirements 
specification

Ontology 
implementation

Competency 
questions

§ Ont. Devel.
§ Ont. Devel.
§ Users
§ Experts

Ontology 
maintenance

Issue tracker

§ Ont. Devel.
§ Users
§ Experts

Ontology

Ontology 
Publication

Online 
ontology

§ Ont. Devel.

Aiming at bringing all this together…
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Methodology in practice
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http://vicinity.iot.linkeddata.es/

This slide has been taken from Raúl García Castro presentation at EMSE
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Handle versions and distributed environments
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Evaluation reports

HTML documentation

Diagrams

Permanent Ids

Content negotiation

Bundle

Pre-viewhttp://ontoology.linkeddata.es
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Using OnToology
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Add repository to track
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Using OnToology
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List of user repositories registered in OnToology
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Using OnToology
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RDF files management by repository
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Using OnToology
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When the ontology (RDF file) is updated, regenerate:

Or when forcing the generation of resources
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Using OnToology
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Publish the ontology under a w3id URI

Or download the resources needed to publish it in your server
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Using OnToology
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Generate portal for the ontologies in the repo Go to portal
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OnToology users
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• Since 2015

• 531 ontologies from 113 repositories

• Some examples:

• opencitydata/medio-ambiente-contaminacion-acustica

• opencitydata/medio-ambiente-calidad-aire

• mariapoveda/wot-ontology 

• vcharpenay/wot-ontology

• jpcik/medred

• marianofl1971/dul-es

• GeorgFerdinandSchneider/bot

• …



Trendy Practices and Tools in Ontological Engineering

Questions?
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@MariaPovedaV

mpovedavillalon

mariapoveda MariaPovedaVillalon

thepetiteontologistmpoveda@fi.upm.es

§ Which approaches could be adopted from SE? And 
which ones jus do not fit?

§ What could be done to bridge the gap between 
ontologies and software developers?

Thanks for your attention!




