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Outline

• The Ontology Development Process
• Methodologies for building ontologies
• Methods (and tools) for

– Conceptualization
– Learning of ontologies
– Merge
– Evaluation
– Annotation
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The Framework 

The world of  ontologies

• To set up a life cycle

• Development process

Tools

METHODOLOGY
Item 1: It is necessary…

…….
Item 2: Since …

Define-Ontology

(Imported ontologies ....)

ONTOLOGY
Can be public

Gómez-Pérez, A. Knowledge Sharing and Reuse. In the Handbook of Applied  Expert Systems. CRC Press. 1998.
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Building ontologies

Import

Evaluate

Prune

Merge

Align

Identify Differences

Specialize

Extend

Evolve

Export

Conceptualize

Document

Integrate

Annotate
Reasoning

Specify

¿=?

+

O1
O2

O3

...
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METHONTOLOGY Framework

Ontology Development Process   (which activities)
Management, Development, Support

Life Cycle    (order of activities)
- Evolving Prototype

Methodology  (how to carry out the activities)
Specification
Knowledge Acquisition
Conceptualization
Integration
Implementation.
Evaluation
Documentation

Ontology 
Building 

Tools

METHODOLOGY
Item 1: It is necessary…

…….
Item 2: Since …

Gómez-Pérez, A. Knowledge Sharing and Reuse.
In the Handbook of Applied  Expert Systems. CRC Press. 1998.
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Pre-development
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Ontology Development Process  
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Specification Conceptualization Maintenance

Development activities

Support activities

Knowledge acquisition

Evaluation

Documentation

Configuration Management

Formalization

Integration

Implementation

Management activities

Scheduling Control

Quality assurance

Ontology Life Cycle. Intra-dependencies
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Ontology Life Cycle. Inter-dependencies

Inter-dependencies refer the relationship between activities carried out when building different ontologies

O1

O3

O2

Fernández-López, M.; Gómez-Pérez, A.; Rojas M.D.
Ontology’s Crossed Life Cycle.
Lectures Notes in Artificial Intelligence Nº 1937. October 2000
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Outline

• The Ontology Development Process
• Methodologies for building ontologies
• Methods (and tools) for

– Conceptualization
– Learning of ontologies
– Merge
– Evaluation
– Annotation
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Methodologies and methods for 
building ontologies from scratch

Methods and Methodologies (analysed in OntoWeb D1.4): 

• Cyc method

• Uschold and King’s method

• Grüninger and Fox’s methodology

• KACTUS method

• METHONTOLOGY

• SENSUS method

• On-To-Knowledge methodology

• Framework for comparing

methodologies

• Methodology/method description 

• Comparison of the  approaches

against the framework

• Conclusions 

©Asunción Gómez-Pérez, M. Fernández-López, O. CorchoOntological Engineering 14

SENSUS method (I) 

Linking Domain Specific Terms to a broad Coverage Ontology 

To identify the terms in SENSUS that are relevant to a particular domain and
then prune the skeletal ontology using heuristics

B. Swartout; R. Patil; k. Knight; T. Russ. Toward Distributed Use of Large-Scale Ontologies
Ontological Engineering. AAAI-97 Spring Symposium Series. 1997. 138-148.

SENSUS SENSUS

Skeletal Ontology
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SENSUS method (II)

Sensus Term
Seed
Path to root
Frequent Parent
Subtree Term

1. Identify “seed” terms 
2. Link seed terms to SENSUS  by hand
3. Include nodes on the path to root
4. Add entire subtrees using the heuristic:

If many nodes in a subtree are relevant,
the other nodes in the subtree are relevant

METHOD

B. Swartout; R. Patil; k. Knight; T. Russ. Toward Distributed Use of Large-Scale Ontologies
Ontological Engineering. AAAI-97 Spring Symposium Series. 1997. 138-148.
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Europe – Africa
flight

Europe – America
flight

London - Liverpool
flight

Madrid - Barcelona
flight

seed term seed term seed term seed term

international flight domestic flight

SENSUS ontology

Is hyponym

SENSUS method (III) 
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PROCESS

MATERIAL PROCESS

NON – DIRECTED – ACTION

MOTION – PROCESS

change of location, move

travelling

journeying

trip < journey

flight trip
Node with 
many paths

OB - THING

Europe – Africa
flight

Europe – America
flight

London - Liverpool
flight

Madrid - Barcelona
flight

seed term seed term seed term seed term

international flight domestic flight
redeye nonstop flight

other terms of the 
complete subtree

OBJECT

NON – CONSCIOUS - THIN

SPATIAL TEMPORAL

SPATIAL

SPACE INTERVAL

point < location

root < point goal < point

Is hyponym

SENSUS method (IV) 
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• Identify 
problem and 
opportunity 
areas

• Select most 
promising 
focus area 
and target 
solution

• Requirement 
specification

• Analyze 
input sources

• Develop 
baseline 
taxonomy

• Concept 
elicitation with 
domain experts

• Develop base-
line taxonomy

• Conceptualize 
and formalize

• Add relations 
and axioms

• Identify 
problem and 
opportunity 
areas

• Select most 
promising 
focus area 
and target 
solution

• Manage 
organizational
maintenance
process

Project setting Ontology development

On-To-Knowledge
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Documentation
Configuration Management

Control
Quality Assurance

Multilinguism

Prune

Extend

Specialize

RDF(S)     DAML+OIL       OWL
RDF(S)     DAML+OIL       OWL

Align

Merge

Evolution

Methontology

Specify

Conceptualize Evaluate Implement

DAML+OIL

RDF(S)

OWL

Integrate Maintain Use

Import

RDF(S)     DAML+OIL       OWL

Evaluate
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Ontology Life Cycle

Specification

Acquisition 

Integration 

Conceptualization 

Implementation
Formalization

EVOLVING
PROTOTYPES

Gómez-Pérez, A. Knowledge Sharing and Reuse. In the Handbook of Applied  Expert Systems. CRC Press. 1998.

Evaluation
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Evaluation framework for methodologies and methods

• Construction Strategy

• Life Cycle Proposal

• Strategy with respect to the application

• Use of core ontologies 

• Strategy to identify concepts

• Proposed ontology development process

• Project Management processes 

• Ontology development-oriented processes

• Integral Processes

• Use of the methodology by other groups
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Summary of the ontology development process
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Outline

• The Ontology Development Process
• Methodologies for building ontologies
• Methods (and tools) for

– Conceptualization
– Learning of ontologies
– Merge
– Evaluation
– Annotation
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Scheduling

Control

Quality
assurance

Management

Configuration
management

Knowledge acquisition

Evaluation

Documentation

Support

Integration

Specification Conceptualization

Formalization Implementation

Maintenance

Development oriented

Pre-development

Development

Post-development

Merging

Environment study Feasibility study

Use Alignment

Content:
• Purpose
• Scenarios of use
• Possible end users
• Level of formality of the ontology

• highly informal
• semi-informal
• semi-formal
• rigorously formal

• Scope
• Granularity

Language:
• Informal
• Semi-formal
• Competency Questions

To produce an Ontology Specification Document
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Getting terminology using Competency Questions

Identify intuitively possible 
applications and  solutions

Identify Queries:
• Answers: Axioms

Formal definitions
• Questions: Terminology

Motivating
Scenarios

Informal
Competency

Questions

Formal
Terminology

Classes
Relations
Attributes
Axioms
Instances

Uschold, M.; Grüninger, M.  
ONTOLOGIES: Principles, Methods and Applications.
Knowledge Engineering Review. 
Vol. 11; N. 2; June 1996.

Find stories which include Person P

Identify Queries:
• Questions: Story, Person, involved-in, includes
• Answers: Story S1 includes person P

Classes: Story, Person
Relations: Involved-in, includes
Attributes: ---
Axioms
Instances: P, S1
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Getting terminology using Competency Questions

Find all the events attended by participants working on semantic web projects

Identify Queries:
Questions: Event, Researcher, Project,

works at, attends, type of project 
Answers:  ISWC, EKAW, K-CAP, ....

Classes: Event, International Conference,
National Conference, Workshop, 
Project Meetings,
Researcher, Person, Project,

Relations: works at, attends
Attributes: type of project
Axioms: For all...
Instances: ISWC, EKAW, K-CAP, ....

Each project has a 
property storing its type

•Taxonomy of Topics
•There is a relation that connects 
projects and topics

Identify Queries:
Questions: Event, Researcher, Project,

works at, attends, 
Semantic Web Topics, main topics 

Answers:  ISWC, EKAW, K-CAP, ....

Classes: Event, International Conference,
National Conference, Workshop, 
Project Meetings, Researcher, Person, Project,
Topics, Ontologies, markup languages,
semantic web services, annotations, ...

Relations: Works at, attends, main topics, topic of 
Attributes: ---
Axioms: For all ........
Instances:ISWC, EKAW, K-CAP, ....
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Exercise

•Objective
• Create an ontology specification document for a specific domain (to be selected by the 
audience)

•Tasks
• Select a domain to create an ontology
• Identify scenarios where the ontology could be used in an application
• Identify competency questions
• Extract a very first set of relevant terms
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Scheduling
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Elicitation Techniques

• Rules of thumb
– Take experts off the job for short time periods
– Focus on the essential knowledge
– Collate knowledge from different experts

• Results
– Non-experts can understand the knowledge
– Knowledge can be validated and maintained

©Asunción Gómez-Pérez, M. Fernández-López, O. CorchoOntological Engineering 30

Elicitation techniques. Types (I)

• Protocol-generation techniques
– Various types of interviews: unstructured, semi-structured and structured
– Various types of reporting techniques: self-report and shadowing
– Various types of observational techniques

• Protocol analysis techniques
– Used with transcripts of interviews or other text-based information
– Useful to identify various types of knowledge (goals, decisions, 

relationships and attributes). 
– They act as a bridge between the use of protocol-based techniques and 

knowledge modelling techniques.

• Hierarchy-generation techniques (laddering)
– Useful for building taxonomies or other hierarchical structures (goal trees 

and decision networks).
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Elicitation techniques. Types (II)

• Matrix-based techniques
– Construction of grids indicating such things as problems encountered against

possible solutions. 
– Example: frames for representing the properties of concepts and the repertory grid 

technique used to elicit, rate, analyse and categorise the properties of concepts.
• Sorting techniques

– Used to capture the way people compare and order concepts.
– It can lead to the revelation of knowledge about classes, properties and priorities.

• Limited-information and constrained-processing tasks
– They either limit the time and/or information available to the expert when 

performing tasks. 
– Example: the twenty-questions technique provides an efficient way of accessing the 

key information in a domain in a prioritised order.
• Diagram-based techniques

– Generation and use of concept maps, state transition networks, event diagrams and 
process maps. 

– Usefule to capture the "what, how, when, who and why" of tasks and events.
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Card sorting. Collect and organise the concepts

• Write down each concept/idea on a card
• Organise them into piles
• Link the piles together
• Do it again, and again

• Example. Create an ontology for an index of a children’s book of 
animals including 

– Where they live
– What they eat

• Carnivores, herbivores and omnivores
– How dangerous they are
– How big they are
– A bit of basic anatomy

• numbers of legs, wings, toes, etc.
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Dog
Cat
Cow
Person
Tree
Grass
Herbivore
Male
Female

Dangerous
Pet
Domestic Animal
Farm animal
Draft animal
Food animal
Fish
Carp
Goldfish

Carnivore
Plant
Animal
Fur
Child
Parent
Mother
Father

Card sorting. Example
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Laddering. Extend the concepts

• Take a group of things and ask what they have in common
– Then what other ‘siblings’ there might be 

• e.g. 
– Plant, Animal Living Thing 

• Might add Bacteria and Fungi but not now
– Cat, Dog, Cow, Person Mammal

• Others might be Goat, Sheep, Horse, Rabbit,…
– Cow, Goat, Sheep, Horse Farm animal

• What others are there? Do they divide amongst themselves? 
– Wild, Domestic Domestication

• What other states – “Feral” (domestic returned to wild)

Vocabulary note: 
“Sibling” = “brother or sister”
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Laddering. Choose Some Main Axes

• Add abstractions where needed
– e.g. “Living thing”

• identify relations
– e.g. “eats”, “owns”, “parent of”

• Identify definable things
– e.g. “child”, “parent”, “Mother”, “Father”

• Things where you can say clearly what it means
– Try to define a dog precisely – very difficult

• A “natural kind”

• make names explicit
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Living Thing
Animal

Mammal
Cat
Dog
Cow
Person

Fish
Carp
Goldfish

Plant
Tree
Grass
Fruit

Modifiers
domestic

pet
Farmed

Draft
Food

Wild
Health

healthy
sick

Sex
Male
Female

Age
Adult
Child

Definable
Carinvore
Herbivore
Child
Parent
Mother
Father
Food Animal
Draft Animal

Relations
eats
owns
parent-of
…

Laddering. Example
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Exercise

•Objective
• Combine some typical elicitation techniques for identifying ontology terms and
building taxonomies (“card sorting” and laddering). 

•Tasks
• Divide into small groups (2-4 people). This technique works better with small groups.
• Use the card sorting technique to identify and group relevant terms (some terms were
already identified in the previous step).
• Use laddering to organise terms in hierarchies.
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Ontology Learning is the set of methods 

and techniques used for building an ontology from scratch,

enriching, or adapting an existing ontology in 

a semi-automatic fashion using several sources.

It aims to reduce the time and the effort necessary in 

the knowledge acquisition process.

•Approaches:
•Ontology learning from text

•Ontology learning from dictionary

•Ontology learning from knowledge bases

•Ontology learning from semi-structured schemata

•Ontology learning from relational schemata
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Methods

Tools

Criteria

Approaches for Ontology Learning

Main techniques 

Concept learning
Linguistic patterns

NLP techniques
Machine learning techniques

Ontological techniques
Reverse engineering
Statistical approach

Text-mining

Sources

Texts

Dictionaries

Knowledge bases

Semi-structured schema

Relational Schema
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Techniques used in different OL approaches

OL from text

• Natural Language Techniques

• Clustering techniques

• Machine learning

• Statistical aproach

OL from dictionary
• Natural Language Processing
• Statistical aproach

OL from knowledge bases

• Rules

OL from semi-structured schemata

• Graph Theory

• Machine Learning

• Pattern Recognition

• Clustering

• Ontological Techniques

OL from relational schemata

• Mapping Techniques

• Reverse Engineering

All of them described and compared
in OntoWeb deliverable D1.5
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- Organize and structure the knowledge 
acquired.
-Use of external representations that are
independent of the KR paradigms and 
implementation languages in which the 
ontology will be formalized and 
implemented.

Ontology editors can be used for this
activity

To produce an Ontology 
Conceptualisation

©Asunción Gómez-Pérez, M. Fernández-López, O. CorchoOntological Engineering 42

Task 1:
Build glossary of terms

Task 2:
Build concept taxonomies

Task 4:
Build concept dictionary

Task 3:
Build “ad-hoc” binary relation diagrams

Task 9:
Describe formal axioms

Task 6:
Describe instance

attributes

Task 7:
Describe class

attributes

Task 8:
Describe
constants

Task 5:
Describe “ad-hoc”
binary relations

Task 10:
Describe rules

Task 11:
Describe instances

Methontology. Tasks of the conceptualization
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Terms glossary
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Primitives for Modelling Taxonomies

Disjoint decomposition:  a set of subclasses of C that do not have common instances  and do not cover C

Exhaustive-Decomposition:  a set subclasses of C that cover C and may have common instances or subclasses

Partition:  a set subclasses of C that cover C and do not have common instances or subclasses

Subclass-of:
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Example of a Taxonomy (I)

Flight

Iberia FlightAmerican Airlines Flight British Airways Flight

AA7462 AA2010 AA0488 IB6274 BA0066 BA0069BA0068

Disjoint-DecompositionSubclass-ofSubclass-of

Subclass-of Subclass-of

Subclass-of

Subclass-of Subclass-ofSubclass-of
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Example of a Taxonomy (II)

Flight

Domestic FlightInternational Flight

Partition

Economy Trip

Exhaustive-Decomposition

Travel Package

Business Trip Luxury Trip
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Identify Ad-hoc relations

LocationTravel

arrival Place

is Arrival Place of

is Departure Place of

departure Place
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Define a Concept Dictionary
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Define Instance Attributes
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Define Class Attributes
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Define Formal Axioms
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Define Rules
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Define Instances
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Exercise

•Objective
• Create a first draft of an ontology conceptualisation. 

•Tasks
• Divide into small groups (2-4 people). 
• Select one class, one instance attribute, one class attribute, etc.
• Describe each of them using the intermediate representations proposed by 
Methontology.
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Tools for 
Building ontologies

To be analysed in session 4
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Methods for 
reenginering ontologies

A possible
Conceptual

Model

New
Conceptual

ModelReestructuring:
Evaluation
Redesign

Configuration MangementReverse
Engineering

Forward
Engineering 

Ontology
Implementation

New Ontology 
Implementation

Methods analysed (2): 

•Method for reengineering integrated in METHONTOLOGY

•ONIONS proposes a method for reengineering ontologies
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Libraries of Ontologies

OWL ontologies

Protégé ontology library http://protege.stanford.edu/download/ontologies.html

OWL ontology library http://www.daml.org/ontologies/

SWOOGLE http://swoogle.umbc.edu/

Oyster http://oyster.ontoware.org/oyster/oyster.html

Other ontologies

SHOE ontology library http://www.cs.umd.edu/projects/plus/SHOE/onts/index.html

Ontolingua ontology library http://ontolingua.stanford.edu/

WebOnto ontology  library http://webonto.open.ac.uk  

WebODE ontology library  http://webode.dia.fi.upm.es/ 

(KA)2 ontology library http://ka2portal.aifb.uni-karlsruhe.de/
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(def-class PUBLICATION-REFERENCE (abstract-information) 
"we have decided that a publication reference is an intangible, abstract information" 
((has-title :type string) 
(has-author :type generic-agent) 
(has-date :type calendar-date) 
(has-place-of-publication :type location))) 

(def-class ARTICLE-REFERENCE (Publication-Reference) 
((has-page-numbers :type string) 
(article-of-journal :type journal) 
(issue-number :type integer) 
(issue-volume :type integer))) 

(def-instance DKE-0169-023X (Article-Reference) 
(has-title “Methodologies, Tools and Languages
for building ontologies: where is the meeting point?”)
(has-author Corcho Fernández-López Gómez-Pérez) 
(has-date July-2003) 
(has-page-numbers 23) 
(article-of-journal DKE) 
(issue-volume 46))

Has-date

Generic-agentHas-author

Calendar-date

Has-place-of-publication
Location

Journal
Article-of  journal

Publication-Reference

Article-Reference

Subclass-of

Subclass-of

Abstract-information

.- has-title: string

.- has-page-numbers: string

.- issue-number:integer

.- issue-volumen:integer

Has-title: “Methodologies, Tools
and Languages for building
ontologies: where is the
meeting point?”)
has-page-numbers: 23
issue-volumen: 46

DKE

Instance-of

DKE-0169-023X
Instance-of

Corcho

Fernandez-Lopez

Gómez-Pérez

Instance-of

Instance-of
Instance-of

Article-of  journal

Has-author

Has-author

Has-author
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Standard-Units Reverse Engineering 

Ontolingua

Instance-of

Unit-Of-
Measure

Ampere
Amu
Angstrom
.
.
.
Volt
Watt
Year

Instance-of

Subclass-of

System-of-
Units Si-Unit

Instance-of

Instance-of

Ampere
Candela
Degree-Kelvin
Identity-Unit
Kilogram
Meter
Mole
Second-Of-Time

Instance-of

Standard-Units

Physical-Quantities

Reverse 
Engineering
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Restructuring Standard-Units Conceptual Model

Unit-Of-
Measure

Electrical-Charge-Unit

Electrical-Current-Unit
Mass-Unit
Length-Unit
Angular-Unit

Amount-Of-Substance-Unit

Number-Of-Bits-Unit
Energy-Unit
Luminous-Intensity-Unit

Thermodynamic-Temperature-Unit

Work-Unit
Frequency-Unit

Time-Unit

Resistance-Unit

Pressure-Unit
Voltage-Unit

Force-Unit
Currency-Unit
Power-Unit

Ampere
Milli-Ampere
Nano-Ampere
Pico-Ampere

Amu
Gram
Kilogram
Pound-Mass
Slug

Instance-Of

Instance-Of

Instance-Of

Instance-Of
System-Of-
Units

Si-Unit

Subclass-Of

Meter
Kilogram
Second-Of-Time
Ampere
Degree-Kelvin
Mole
Candela
Identity-Unit

...
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Exercise

•Objective
• Reenginer one of the ontologies developed by another group so as to make it suitable for
its use in your ontology. 

•Tasks
• Select one group whose ontology you will be working with. 
• Restructure it if needed, so that it can fit easily in your ontology.
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Scheduling

Control

Quality
assurance

Management

Configuration
management

Knowledge acquisition

Evaluation

Documentation

Support

Integration

Specification Conceptualization

Formalization Implementation

Maintenance

Development oriented

Pre-development

Development

Post-development

Merging

Environment study Feasibility study

Use Alignment

Criteria:
Merging at run time or design time

Techniques used:

•Hierarchical clustering techniques

•FCA

•Terminological Analysis

Methods and Methodologies analysed (5):
•ONIONS, 

•PROMPT, 

•FCA-Merge,

•Information-Flow-based Ontology Mapping,

•The MOMIS methodology
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ONIONS
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FCA-Merge

Taxonomy 1

TAXONOMIES

Root

C1.1
C1.2

C1.3
C1.4

Root

C2.1

C2.2

C2.3
Taxonomy 2

Doc. 1 Doc. 2 Doc. 1...DOCUMENTS

Root 1 C1.1 C1.2 C1.3 C1.4

Doc. 1

Doc. 2
...

Doc. n

X

X

X

X

X

X

X

X

X

X

X

X

X

Root 2 C2.1 C2.2 C2.3

Doc. 1

Doc. 2
...

Doc. n

X

X

X

X

X

X

X

X

X

X

X

X

CONTEXTS

( {doc.1,.., doc.3}, 
{C1.2, C2.1} )

({doc.1,.., doc. n}, {Root})

({}, {Bottom})

PRUNED LATTICE

R

MERGED ONTOL.

C1.2

Root
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root

root

travel

travel travel
agency

traveler

travel
by train

travel
by car

travel
by train

travel
by plane

Subclass-Of
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({doc1,doc2,doc3,doc4,doc5}, {root_1,root_2})

({doc1,doc2,doc3,doc4},
{travel_1,travel_2}) ({doc2,doc3,doc5},

{traveler_2})

({doc2,doc3,doc4},
{travel_agency_1,

travel_by_plane_2})

({doc1,doc2,doc4},
{travel_by_train_1,

travel_by_train_2})
({doc1,doc2,doc3},
{travel_by_car_1})

({doc2,doc3},
{travel_agency_1,
travel_by_plane_2,
traveler_2,
travel_by_car_1})

({doc1,doc2},
{travel_by_train_1,
travel_by_train_2,
travel_by_car_1})({doc2,doc4},

{travel_agency_1,
travel_by_plane_2,
travel_by_train_1,
travel_by_train_2})

({doc2},{travel_agency_1, travel_by_plane_2,
travel_by_train_1, travel_by_train_2,
traveler_2, travel_by_car_1})
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({doc1,doc2,doc3,doc4,doc5}, {root_1,root_2})

({doc1,doc2,doc3,doc4},
{travel_1,travel_2}) ({doc2,doc3,doc5},

{traveler_2})

({doc2,doc3,doc4},
{travel_agency_1,

travel_by_plane_2})

({doc1,doc2,doc4},
{travel_by_train_1,

travel_by_train_2})
({doc1,doc2,doc3},
{travel_by_car_1})

({doc2,doc3},
{travel_agency_1,
travel_by_plane_2,
traveler_2,
travel_by_car_1})

({doc1,doc2},
{travel_by_train_1,
travel_by_train_2,
travel_by_car_1})({doc2,doc4},

{travel_agency_1,
travel_by_plane_2,
travel_by_train_1,
travel_by_train_2})

({doc2},{travel_agency_1, travel_by_plane_2,
travel_by_train_1, travel_by_train_2,
traveler_2, travel_by_car_1})
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Subclass-Of

traveler travel travel agency

travel
by train

travel
by car

travel
by plane

root

recommends
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The Prompt Method

Activity 1.
To make a list 
of suggested 
operations

Activity 5. 
To update 
the list of 
operations

Merge

Ontology O1 Ontology O2 Ontology O1 Ontology O2

Merge

Merge

Merge

Ontology O1 Ontology O2

Merge

Merge

Resulting ontology Resulting ontology

Activities 2 & 3. To select and to
perform next operation

Conflict (e.g. data 
type missing)

Activity 4. 
To find 
conflicts !

It is supposed that copy is 
the operation proposed for 
the classes that will not be 
merged
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Exercise

•Objective
• Merge one of the ontologies developed by another group with the ontology resulting
from the conceptualisation and the integration activities. 

•Tasks
• Select another group whose ontology you will be working with (it cannot be the previous
group). 
• Apply the steps proposed by PROMPT to merge it with your ontology.
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Scheduling

Control

Quality
assurance

Management

Configuration
management

Knowledge acquisition

Evaluation

Documentation

Support

Integration

Specification Conceptualization

Formalization Implementation

Maintenance

Development oriented

Pre-development

Development

Post-development

Merging

Environment study Feasibility study

Use Alignment

Methods for Cooperative Construction
Co4: Collaborative construction of consensual knowledge bases, 

(KA)2 method
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KB. 1.1 KB .1.2

KB. 1

KB .2.1 KB .2.2

KB .2

KB .0

European 
nodes

American 
nodes

Co4. Structure of agreement
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KB 
2.1

KB 
2.2

KB 
2(7) Call for

comments
(8) Reply

(6) Call for 
comments

...

(7) Call for
comments

(8) Reply

(9) Reply
b) REPLY FROM AMERICA

KB 
1.1

KB 
1.2

KB 
1

(1) Proposal

(2) Call for comments

(3) Reply

(4) Acceptance

...

a) CONSENSUS IN EUROPE

(5) Proposal

KB 
1.1

KB 
1.2

KB
1

KB 
2.1

KB 
2.2

KB 
2

KB 
0(10) Acceptance (10) Acceptance

(11) Acceptance
(11) Acceptance

(11) Acceptance
(11) Acceptance

c) GENERAL AGREEMENT

(4) Acceptance

Co4. Agreement protocol
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Scheduling

Control

Quality
assurance

Management

Configuration
management

Knowledge acquisition

Evaluation

Documentation

Support

Integration

Specification Conceptualization

Formalization Implementation
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Development oriented

Pre-development

Development

Post-development

Merging

Environment study Feasibility study

Use Alignment

Ontology Evolution:
The ability to manage ontology changes and their effects by creating and maintaining
different variants of the ontology [Noy and Klein, 02].

Approaches
1. METHONTOLOGY, 

Activity during the life cycle [Fernández-López et al., 97]
Identification of the elements to be controlled [Gómez-Pérez and Rojas, 99]
Control of changes
Generation of status reports.

2. Types of changes [Noy and Klein, 02].
3. Klein and Fensel [Klein and Fensel, 01]: 

Identification
Change specification
Transparent evolution

4. Stojanovic’s Process [Stojanovic et al., 02]:

Discovery

Representation

Semantics
of change

Implemenatation

Validation

Propagation

Knowledge
officer
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Exercise

•Objective
• Compare different versions of an ontology and compare different ontologies in one 
domain

•Tasks
• Use Protégé PROMPT to compare two different versions of an ontology. 
• Use Protégé PROMPT to compare two different ontologies in the same domain.
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Scheduling

Control

Quality
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Configuration
management

Knowledge acquisition
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Development oriented

Pre-development

Development

Post-development

Merging

Environment study Feasibility study

Use Alignment

Criteria:

•Content Evaluation on taxonomies

•Criteria: consistency, completeness

Methods analysed (3):

•Gómez-Pérez approach for taxonomy evaluation

•OntoClean Method

•Ontological Constrains Manager (OCM)
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Redundancy 

Grammatical

Identical formal definition of some classes

Identical formal definition of some instances

Incompleteness
Incomplete Concept Classification

Partition errors
Disjoint knowledge omission

Exhaustive knowledge omission

Inconsistency

Circularity Errors

Partition Errors

Semantic Errors

Common classes in disjoint decompositions and partitions

Common instances in disjoint decompositions and partitions

External instances in exhaustive decompositions and partitions

Redundancies of subclass of relations
Redundancies of instance of relations

Gómez-Pérez approach for taxonomic evaluation
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Scheduling
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management

Knowledge acquisition

Evaluation

Documentation

Support

Integration

Specification Conceptualization

Formalization Implementation
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Development oriented

Pre-development

Development

Post-development

Merging

Environment study Feasibility study

Use Alignment

Ontology-based applications

To be analysed in unit 5
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Conclusions

• There are stable methodologies and tools for building ontologies, but normally they
do not cover all the process of the ontology development process.

– Methontology (the recommended methodology to ontology development by FIPA) 

– On-To-Knowledge

• There are methods and tools for specific tasks
– Reengineering

– Collaborative construction

– Merge 

– Evaluation

– Evolution

– Ontology Learning

• Integration of specific methods in methodologies are needed

• Technological support for the whole ontology development process
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How can we build ontologies?
Methods, Techniques and Methodologies

Asunción Gómez-Pérez
Mariano Fernández-López

Oscar Corcho
asun@fi.upm.es, mfernandez.eps@ceu.es, ocorcho@cs.man.ac.uk 

Grupo de Ontologías
Laboratorio de Inteligencia Artificial

Facultad de Informática
Universidad Politécnica de Madrid

Campus de Montegancedo sn,
28660 Boadilla del Monte, Madrid, Spain


