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Building ontologies in the 90s

Methodologies for building single ontologies
Uschold and King’'s method

» Gruninger and Fox’s methodology

« KACTUS approach

e METHONTOLOGY

« SENSUS method

 On-To-Knowledge

o DILIGENT

Ontology learning approaches for building ontologies from
structured, semi-structured and non-structured data

» Are not integrated with current methodologies
* Mainly from non-structured data using NLP techniques
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Current situation

 Reuse of knowledge-aware resources
« Ontologies are built collaboratively
* Ontologies are connected in ontology
networks

* Multilingual features

e -

| / f ntology

L s
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Types of Knowledge-aware resources

Lightweight Heavyweight
Ontologies Ontologies
Thessauri . General
“narrower term” Formal rames | ogical
Catalog/ID  relation is-a (properties constraints
® o0 o \d o0 A 4 ®
Terms/ Informal Formal  value Disjointness,
glossary is-a Instance Restrs. Inverse, part-Of

Q Lassila O, McGuiness D. The Role of Frame-Based Representation on the Semantic Web.
Technical Report. Knowledge Systems Laboratory. Stanford University. KSL-01-02. 2001.




Wetland rice
Oryza glabertima
Upland rice
Oryza punctata

lacton
Ragion_gao
2 ital e nact 6n
levacion orogrifica

Comunidad Auténama

[lanura/Raso

Ciudad con Estatuto de Autonomia
bepresion orogrifica

Capital de comunidad Auténoma
lAccidente costero

Provineia

liccidente maritimo

Capital de Provincia

accidente hidrografico
Copringipado

Corrienta fluvial

Capital de Coprincipado

XX-YY-Z2Z
02-01-02

<omarca
Emba s

capital de Mummpm
sargantaytio

01: road

LugaF/Psrx]

Cafital de E.A.T.I.M.
Paso/collado
Poblacion

Puerto de mantana

HeTipuerta comercial
Territario anejo
|arodroma,/aeropuerta
Territorio autonémico
Estacin de ferrocarril
Zona neutral

02: transportation

02: 3-lines highway
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atalog/ID Glossary Thesaurus Informal is-a
Id Category Name Parent
20000 Water area 1
BT N R UE 21000 Environmental area 20000
Cereals Broken rice Rice straw Paddy 22000 Fishin_g S_tatimcal died 20000
o 24020 Jurisdiction area 20000
Basmati rice Qryza 21001  Inland/marine 21000
Oryza  |Poaceae Oryza sativa Rice fields 21002 Ocean 21000
Oryza perennis Cereal crops 21003 North/South/Equatorial 21000
Oryza rufipogon Rice 21004  Sub Ocean 21000
Oryza longistaminata 21005 Large Marine ecosystem 21000

e o e o e
piccionarin de camwersién DEM —> EDM.
FORMATO:

Tipo_dgn entidad Tipo_istram Grupo cadigo_ben cerrado Trato [

! Tipo_ dgn...MNNSCOCGGE Codigo_bcn. . . TTGGESS
0 [l Mivel elemanto TT Tama
! s Estilo linea dgn GG Grupo
! [ataled color  Tlinea dgn ss Subgrupo
g GG Grosor linea dgn
1
! Entidad Tipo_istram....??7
! 104 polilinea
0 203 c&lula se convierte a simbolo
! -1 c&lula se explorta en SUs componentes
! 304 rotulo
'
! Grupo 101
0 " ol sin determinar |mp|ICIt kn0W|edge
! 1 carreteras d d . b
! 2 hidrografia
0 3 conducciones Coded In numbers
0 4 administrativao
'
! En textos &1 grupo <orresponde a la fuente microstation
1
! cerrado
! en lineas en textos
! 1 : perimetral n o oaltur
0 0 : entidad 1ineal ahierta
0 -1 : cultivo perimetral
0 -2 : cultivo linea abierta
! Trato
0 I: Intocable a: altimetria N: Mo tratar T: Textos asociacdo
g 5: Textos Sueltos C: Cultive F: Solo salida !: Tratar norma
! TTGGSS
02000300 104 1 0 0901010 1 iz Marco de hoja
2 Q 100200 o] ! Base Geodésica de Ma
3 Q 025102 4] g Acantilado
4 o 025302 o] 0 COsSTta rocosa_no acan
5 2 037402 1 ! Playa fluvial de gui
] 025501 1 g Lawas. Comtorno
06015500 104 7 2] 058303 o 'z Digue de hormigon >1
6018900 104 8 %) 058304 o) 't oigue de hormigan <
07013400 104 9 Q 058302 o] 'T Digue de tierra
07016400 104 1o o] 055401 1 g vertedero. Contorno
11003003 104 11 1 062202 o ! autopista. Enlace
11012000 104 12 Q 056091 1 'T Patio. Comtorno
15003300 104 1s 1 060101 o] ! Autopista. Eje
13303300 104 14 1 060131 o] ! Autopista en Contruc
14002400 104 15 1 066801 1 i Puesto de S.0.S.
14003300 104 16 1 067901 1 'T Peaje
15003003 104 17 1 062204 o] ! Autovia. Enlace
Tico3ood o4 Iz I |osorol | o ! Autovia oza
| |




¢ o d bt Disjointness
. ; Frames (properties General ’
Formal is-a Formal instance (prop ) value Logical Inverse, part-Of
Restrs.

Water area

-Code = 20000
Mame = Waler area

F58

Fiahing Statistical area

Environmental aroa Juridisction anea

tCode = 22000
tHama = Fishing Statistical area

Code = 21000
Name = Emvironmental ansa

Lo = 24020
Narme # Jurideciion area

—

[
Oean

| InilandMaring HorthSauthEquatorial Sub Ocoan Larga Maring scosystem
Code = 210001 T » 210002 | Coe = 210003 Code = 210004 | FCode = 210005
Hama = InlandMaine | HName = Ocean |HHame = Moo [ame = Sub Ocean | HName = Large Mar
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(define-class Travel (?travel)
"A journey from place to place"
:axiom-def
(and (Superclass-Of Travel Flight)
(Template-Facet-Value Cardinality
arrivalDate Travel 1)
(Template-Facet-Value Cardinality
departureDate Travel 1)
(Template-Facet-Value Maximum-Cardinality
singleFare Travel 1))

Value
Restrs.

:def
(and (arrivalDate ?travel Date)
(departureDate ?travel Date)

(singleFare ?travel Number)
(companyName ?travel String)))

constraints

(define-relation connects (?edge ?source ?target)

"This relation links a source and a target by an edge. The
source and destination are considered as spatial points. The
relation has the following properties: symmetry and irreflexivity."
:def (and (SpatialPoint ?source)

(SpatialPoint ?target)
(Edge ?edge))
:axiom-def
((=> (connects ?edge ?source ?target)
(connects ?edge ?target ?source)) ;symmetry .
(=> (connects ?edge ?source ?target) Logical
(not (or (part-of ?source ?target) ;irreflexivity SIS
(part-of ?target ?source))))))

General

(define-class AmericanAirlinesFlight (?X)
:def (Flight ?X)
:axiom-def
(Disjoint-Decomposition AmericanAirlinesFlight
(Setof AA7462 AA2010 AA0488)))
(define-class Location (?X)
:axiom-def
(Partition Location
(Setof EuropeanLocation NorthAmericanLocation
SouthAmericanLocation AsianLocation
AfricanLocation AustralianLocation
AntarcticLocation)))
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Key issues

* Reuse of proprietary knowledge-aware
resources

e Heterogeneity
— Terms are in different languages
— Different conceptualization (different ways of
organizing job categories)
— Different DB schemas
o Data must be kept in the original sources
and in their own language.
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Key aspects of Ontological Engineering

* Ontologies

— Single versus network of ontologies?

— Are ontologies built from scratch or reusing knowledge-aware
resources?

— Are mappings used for solving conceptual mistmaches?
Instances

— Where are the data/instances?
* Instances are in the ontology
* Instances are in RDF files independently of the ontology
» Data are kept in the original sources

— Are instances distributed or centralized?

— Have instances a very high rate of changes?
— Heterogeneous provenance of instances

— Degrees of data quality

— Permissions

Ontolot
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Which are the Processes and Activities needed?

Merging Ontological
Resources

Ontological

Resource Reuse

Reusing Ontology
Design Patterns

Restructuring
Ontological
Resources

Ontolo _ ~— ~—l _ . .
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i Knowledge Resources i NeOn Scenarios

el
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[ Ontological Resource ]

.
Non Ontological Resources |
| . I
DIGETEES Lexicons | | 1;0O- Design Patterns, | O. Repositories and Registries |
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Reengineering @ @
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®
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Reuse

Y
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= NeOn Methodology

Process and activities covered: All processes and activities are described with:

Ontology Specification A filling card =/
Scheduling A workflow
Non-Ontological Resource Reuse Examples

Non-Ontological Resource Re-engineeringt | Prcessoraciytane
. Definiton
Reuse General Ontologies : |
1
Reuse Domain Ontologies !
Goal
Reuse Ontology Statements : ‘”
1
Reuse Ontology Design Patterns ! ]
: Input OQuiput -
Process K .
[ romen ] i | |
i
BRC A |
d Task 2 1
|
T =
7777777 1
*:.: Task 2 : 1 ‘ ‘
7777777 1
©A. G:c’)...“. oo o oo o— T goTioo = wee——voreos —. Aguado, M. Espinoza

Ontok LT i
_E"ﬂiﬂl,, s Task 3 . 15
ingGroup




Index

NeOn Methodology

Methodological Guidelines for Ontology Specification
Quick Search of Existing Knowledge Resources
Guidelines for Ontology development project Planning

Methodological Guidelines for Non-Ontological Resource Reuse
and Re-engineering

Methodological Guideliness for Ontology Reuse
Creating the final Ontology Model
Localizing the Ontology

Conclussions

Ontolo
Ignuim,g}! Ontological Engineering 16 © A. Gomez Pérez, M.C. Suarez de Figueroa, B. \bitazE.Montiel, G. Aguado, M. Espinoza
ingGroup




Ontology Requirement

Specification Document

Ontology Requirements Specification Document Templa  te
1 | Purpose
“Software developers and ontology practitioners should include in this slot the purpose of the ontology”
2 | Scope
“Software developers and ontology practitioners should include in this slot the scope of the ontology”
3 | Level of Formality
“Software developers and ontology practitioners should include in this slot the level of formality of the ontology”
4 | Intended Users
“Software developers and ontology practitioners should include in this slot the intended users of the ontology”
5 | Intended Uses
“Software developers and ontology practitioners should include in this slot the intended uses of the ontology”
6 | Groups of Competency Questions
“Software developers and ontology practitioners should include in this slot the groups of competency questions and their answers, including
priorities for each group”
7 | Pre-Glossary of Terms
Terms
“Software developers and ontology practitioners should include in this slot the list of terms included in the CQs and their frequencies”
Objects
“Software developers and ontology practitioners should include in this slot a list of objects and their frequencies”
g:ll;'i:::gﬂ Ontological Engineering 17 © A. Gomez Pérez, M.C. Suarez de Figueroa, B. \6itazE.Montiel, G. Aguado, M. Espinoza
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| <~

eOn Ontology Specification

{

(

1| Purpose

The purpose of building the Reference Ontology is to provide
a consensual knowledge model of the employment domain
that could be used by public e-Employment services (PES).

2| Scope
w Task 1. Identify purpose, scope i i
and level of formality The ontology has to focus just on the ICT (Information and
sets, Demain Experts and ODT Communication Technology) domain.
l The level of granularity is directly related to the competency

questions and terms identified.
Task 2. Identify intended users

I

3| Level of Formality

sers, Domain Experts and ODT l

The ontology has to be implemented in WSML language

I

Task 3. Identify intended uses —
4| Intended Users

jsers, Domain Experts and ODT l

1. Candidate who is unemployed and searching for a job or
searching another occupation for immediate or future purposes
sers, Domain Experts and ODT 2. Employer who needs more human resources.

l 3. Public or private employment search service which offers

I

Task 4. Identify requi its

services to gather CVs or job postings and to prepare some
@ Task 5. Group requirements data and statistics.
sers, Domain Experts and 00T 4_Natinnal and | ncal Gavernments which want tn analvze the
l v 5| Intended Uses
&éﬂﬁ ’ Task 6. Validate the set of requirements boTtY
oors and Domaln Experts b. EprbpeabliSbroviiskibnsarlethplgogsrisibets®y BU teuRESS
hi¢hReatelto analyze the statistics and prepare international
e they vaiid? hgreéemhdnublisit e OffentdorEthplepeplplanesia Sotiabiad on
pdutatieneERayrtal.
3. Search for Job OTfers. The Employer 100Ks for
*f candidates for the Job Offer through PES Portal.

4. Search for Employment information. Job Seeker looks
for of general information about employment in a given
sers, Domain Experts and ODT location at the PES Portal.

l 5. Provide Job Statistics. The PES Partal 'nm\/idnc

ORSD ég‘rﬁ%’zy'ﬁ@eer“éz?tﬂﬂgi°§1}3rg‘zed]e°Eiﬁﬁ%’r‘cﬁ’é,a@."\gﬁﬂ%’ﬁ&nﬁe|, [5. Aguado, M. Espinoza
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Task 7. Prioritize requirements

E

Task 8. Extract terminology and its
frequency




A B
N Competency Questions
CQ1 | What is the Job Seeker Name?
CQ2  What is the Job Seeker nationality?
CQ3  When is the Job Seeker birthdate?
CQ4 | What is the Job Seeker contact information?
CQ5 | What is the Job Seeker current job?
CQ6  What is the Job Seeker desired job?
CQ7 | What are the Job Seeker desired working conditions?
CQ8  What kind of contract does the Job Seeker want?
CQY% How much salary does the Job Seeker want to eam?
CQ10 What is the Job Seeker education level?
CQ11 What is the Job Seeker work experience?
CQ12 What is the Job Seeker knowledge?
CQ13 What is the Job Seeker expertise?
CQ14 What are the Job Seeker skills?
CQ15 What publications does the Job Seeker have?
CQ16 What hobbies does the Job Seeker have?
CQ17 What is the employer infarmation?
CQ18 What kind of job does the employer offer?
CQ19 What kind of contract does the employer offer?
CQ20 How much salary does the employer offer?
CQ21 What is the economic activity of the employer?
CQ22 What is the description of the job offer?
| 24 /CQ23 What is the work condition of the job offer?
| 25 |CQ24 What is the required education level for the job offer?
| 26 |CQ25 What is the required work experience for the job offer?
| 27 |CQ26 What is the required knowledge for the job offer?
| 28 |CQ27 What are the required skills for the job offer?
| 29 |CQ28 When the Job Seeker completed hisher first degree?
| 30 /€CQ29 Is the Job Seeker older than 30 years?
| 31/CQ30 How much time did the Job Seeker spend completing his/her first degree?
| 32 /CQ31 How long is the duration of the contract?
| 33 |CQ32 Which job offers were posted in the last 24 hours?
| 34 /CQ33 Which job offers were posted in the |ast 7 days?

R [RCT 15 [ ") R P PR PR PN DU RN PR pRY

ﬁCQMI Which job offers were posted in the last month?

on Ontology Specification:
» Identify requirements using competency questions

=
Answers
Lewis Hamilton
British; Spanish; Italian: French; German
13/09/1984; 30/03/1970; 15/04/1978

Programmer. Computer Engineer; Computer Assistant
Radio engineer: Hardware designer; Software Engineer
Autonomous; Seasonal Job; Traineeship;Consultant

Basic education; Higher education/University
3 months, 6 months, 1 vear, 2, years, 3 years

SQL programming, network administration

CEFRIEL Research Company, Milano, ltaly
Java Programmer; C Programmer, Database administration

3500 euros. 3000 USD, 2000 euros

Research; Financial; Education; Industrial

Sun Certified Java Programmer

Full time: Partial time: Autonomous; Seasonal Job;

Basic education; Higher education/University

1year, 2 years, 3 years, 4 yerars, 5 or more years

Java, Object oriented design, Haskell, Windows

ASP Programmer, Data warehouse, Hardware programming
2001; March 1999; 23/10/1970

4 years, 6 years, 7 years and 6 months
1 month, 6 months, 1 year, 2 years, 3 years

4 4 » »[\ Competency Questions /

m

Ontology ) .
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Ontology Specification: Group requirements.

Ontology . . .
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Ontology Specification.

The Ontology Requirement Specification <
Document

arer
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| Searching Resources

e Use the terminology from the ORSD

 Find resources covering the terminology

* Where:

- Internet

- Standardization bodies (I1SO,...)
Intranet of the organization
Ontology Registries

Ontological Engineering 23 © A. Gomez Pérez, M.C. Suarez de Figueroa, B. \bitazE.Montiel, G. Aguado, M. Espinoza




Search and Select
non-ontological resources

We select the most appropriate
standards and taxonomies for:

— Occupation Classification Language Classification
ISCO-88 (COM), SOC, ISCO-88, ISO 6392. CEF
ONET, Eures Taxonomy. - . ' .
L : Driving License Classification
— Classification of Economic : .
Activities European Legislation
ISIC Rev. 3.1, NACE Rev. 1.1, Skill Classification
NAIES Eures Taxonom
— Apprenticeship classifications . .y .
ISCED 97, FOET Contract Types Classification
— Currency Classification LE FOREM, Eures and BLL Classificatiq
ISO 4217 o Work Condition Classification
— Geography Classification LE FOREM, Eures and BLL Classificatic

ISO 3166, Eures Taxonomy

Is the terminology included in
the Ontology Requirements Specification Document
covered by the resources?

Ontological Eng . Espinoza




ISO 4217 (currencies)

ISO 3166 (countries)

©-A-Method-for Rcualng
anddReicerigieering

NMan_QOntalanical

25
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Non-ontological resources - ISCO-88 (COM)

Ontological Engineering 26 © A. Gomez Pérez, M.C. Suarez de Figueroa, B. \bitazE.Montiel, G. Aguado, M. Espinoza




Selection of Ontologies

Search ontologies

Compare ontologies in the same domain
using a set of criteria

Assess if the ontologies cover the set of
competency questions

Select the best ontology based on

— Coverage of the domain

— Expressivity of the Implementation language

Ontological Engineering 27 © A. Gomez Pérez, M.C. Suarez de Figueroa, B. \6itazE.Montiel, G. Aguado, M. Espinoza




NeOn

Ontology Requirement
Specification Document

Searching Ontologies in Watson

OO Watson Semantic Web Search

< | [ + | Ehup://kmi-web05.0open.ac.uk/Watsonwul

-«
£ diana Apple (110)v Amazon eBay Yahoo! News (1049)v neon-newsfe.nWP4)(3) Wil Old Compute...

~ Q- "smoking) I

-,

o [ Mail = Welcom.. [ Virgin.net We - | & MegaTokyo - . | © Watson Sema... [ Widget Devel..
I
Vs Read this - Check Website - Blog
~ University researcher student Search Watson
\ Found 19 semantic documents - Restrict Search
»
»
1- i /0.4 demia B
5 KB - RDF,OWL (OWL FULL) - ALCH(D)
° b ie niversity =
Label: University
Comment:
o @ =
o @ be i i =
Label: GradStudentResearcher
Comment:
° @ umb
o @ be i i =
- ' ; i o
30 KB - OWL,RDF (OWL Lite} - AL(D)
- 0 i i niversity @
°® niversity_of_Karisruhe =
° @ =B
<] )
° @ =
3 2 2000-11-07.daml &
o © hnp:/kmi-web0S open.ac.uk:81 dbdb1 ‘niversity &
o Ok b0S .open.ac.uk:81) 3dd]I. =
o @k i-web0S .open.ac.uk:81 ®
o © ki i- b05 .open.ac.uk:81, =
° Ok b0S .open.ac.uk:81, @
4- http:/fwww ifi unizh 2 i daml @
32 KB - DAML+OIL,RDF - AL(D)
° @ i i -dami#University =
° ® -dami#University_of_Karisruhe =
o © =

The NeOn methodology includes
guideliness for reusing statements

Ontological Engineering 28
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BEEAanning and scheduling the ontology
development

In our team, we want to build an ontology ab
human resources management domain. The o
should include information about occupations a
activity sectors , data must be kept in the origin
, and we want to have the

Ontology-DB
mapping /~ Ontological
Resource Reuse

Re-engineering

Non-ontological
resources

Resources

O

Localizing Ontological

2

Ontology
Mappings

e —
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Life Cycle Models and Life Cycles

* An ontology life cycle model _is the framework (waterfall, evolving
prototyping, spiral, etc.), selected by each organization, on which to map
the activities identified in the ontology development process.

* The ontology life cycle is the specific sequence of activities that the
ontology practitioners carry out for developing an ontology.

e There is not a unique life cycle model valid for all ontology
development projects
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Gantt chart for your project. Waterfall model
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Reuse and Re-engineering + Incremental

”UC [ore} I
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Scheduling. gOntt Plug-in

gOntt helps in scheduling
an ontology network
development .

gOntt integrates the NeOn
Methodology and the NeOn
Toolkit.

— gOntt provides filling cards,
workflows, and
methodological guidelines
for many activities

— gOntt triggers the NeOn
plug-ins associated to each
process and activity

nlannad
r.’lul LI AYAY. I

Qlidl 04
MUt o
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Motivation

Hesee

| want to transform my
adjacency list-based
classification into an
ontology

enlielegy
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Types of non-ontological resources

Non-Ontological
Resources are
knowledge-aware
resources  whose
semantics have not
been formalized yet
by means of an

ontology

Ontological Engineering
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Types of non-ontological resources
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Approach for Re-engineering Non-Ontological
Resources
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Reuse and Re-engineering
Non-ontological Resources
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A pattern for each resource data

NOR Reengineering Patterns
are in Deliverable D2.2.2

model

Classification to Taxonomy
( Adjacency List)

v

Classification to Taxonomy
( Path Enumeration Model)

/4

Classification to Taxonomy
( Flattened Model)

/4

Classification to Taxonomy
( Snowflake Model)

4

Ontological Engineering
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Pattern based approach for re-engineering
non ontological resources

ISCO-88 (COM)

International Standard Classification
of Occupations
(for European Union purposes)

Occupation
Ontology

FOET

Classification of fields -

of education and

Education
Ontology

/]

training . .
Pattern for re-engineering a
NACE classification scheme modelled
Statistical Classification of with a Path Enumeration Data Model

Economic

Economic Activities in the Activity

European Community

ISO 3166 ) neeri
. Pattern for re-engineering a
English country names

and code elements classification scheme modelled
with a Snowflake Data Model

ISTAT )

Italian Geography . .
Standard Pattern for re-engineering a

classification scheme modelled
with an Adjacency List Data Model

Geography
Ontology

I

Italian
Geography
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Knowledge Resource Re-engineering and
Aggregation
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NeOn Ontological Resource Reuse Process

Ontological Resource Reuse is
defined as the process of using
available ontological resources

(ontologies, modules, statements) in
the solution of different problems.
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| Detailed descriptions in D5.4.1

Reuse Common Ontologies Reuse Domain Ontologies

7 7

Reuse Ontology Statements Reuse ODPs by naive users

Watson plugAm o
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Centralized network of Federated network of ontologies

ontologies where data are where data are distributed
distributed i

"\@

'1.  Build a reference ontology for the domain
1. Build a reference ontology t2. Build local ontologies
3. Build mappings between the core and local ontologies

2. Build mappings between the i4.  Build mappings between the local ontologies and the data
reference ontology and the data sources gources
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Conceptualization:
Modular approach for ontology construction

Reusability Usablllty
- +
A
General/Common OntologiesTime, Geography, Language
\4
+ Representation Ontology:wsmL -
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Reference Ontology

ISCO-88 CO
EURES CEF —>%—> Ng
8 —>%—> IS0 6392 ONET = —
EURES

Skill
Ontology

Language
Ontology

Occupation
Ontology
LE FOREM + BLL + EURES

EURES 8
@—»%—»

1SO 3166 E‘E

—> G

subClass-Of

Labour
Regulatory
Ontology

Geography
Ontology

DAML Time
Ontology

4—%"(’}

/
requires competence

Job Seeker
is associaled with

Ontology

Ontology
Competence

Ontology

I1SO 4217

ECN

has date of birth
/is date of birth of
Time
Ontology

in date /
has begi?
is begin date °f

05 FoeT
4_%4_ ISCED97

‘Compensation
Ontology

European Legislation —>%_>

Driving

Education
Ontology

Li % Ad hoc wrapper
olcterllse conomic i 8
ntology Activity External Sources
Ontology <« Gy ] NACERev.11 EE
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Details of the ontology

Competence
Work Condition
' Contract Type

Country

== q
Offered Work
Experience

:

Objective

ICT Objective putng

Professionals
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Multilingual ontologies

 Multilinguality: what for?

e Characterization of the Ontology
Localization problem

* Representing Multilinguality in Ontologies

« External models to associate linguistic
iInformation to the ontology

e LabelTranslator NeOn plugin:
technological support for the LIR
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Multilinguality: What for? (1)

Multilinguality is required in different NLP applications
Multilingual (or Cross-lingual) Information Retrieval
Machine Translation
Multilingual Question-Answering systems

Multilinguality is demanded by institutions and organizations
worldwide that have to manage information in different natural

languages

E.g.:

Stoe
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Characterization of the Ontology
Localization problem

adapting an ontology to a particular
language and culture

Existence of exact equivalence:

atercourse —— (curso de agua

Existence of several context-dependent equivalents:

swimming pool — alberca

Spain Mexico
Conceptualization mismatch:

iver % iviere leuve
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Ontology Localization

Ontology Localization |

Definition

Ontology localization refers to the adaptation of an ontology to particular
language and culture

Goal

To translate an ontology expressed in a source natural language into a
target natural language.

Input Output

An ontology whose ontology An ontology whose ontology terms
terms are expressed in one or have been translated to the target
several natural languages, natural language.

from which one is selected as

The resulting translations are added
source natural language.

to available labels of the original
ontology already in one or several
languages.

Who

Software developers and ontology practitioners, who form part of the

ontology development team, in collaboration with domain and linguistic
experts.

When

Once the conceptual model of the ontology is stable, with the aim of
avoiding spending time and resources in a model that is not definitive.
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LabelTranslator NeOn plugin
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LabelTranslator NeOn plugin

e Localizing an Ontology Label/Ontology

”UC JJ
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LIR Instantiation

LIR instantiation for

Ontology ontology class FAO

LIR model

EN FR

O
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Conclusions

— Which are the key process and activities in ontology development?
¢ NeOn Scenarios for Building Ontology Networks
— How do I collect the requirements of my ontology?
e Ontology Requirements Specification
— Which specific sequence of activities should carry out for building my ontology?
— When should | carry out each activity?
— Where is the relationship of one activity with the others?
e Ontology Network Life Cycle models
¢ Ontology Network Life Cycles
e Scheduling and gOntt
— How do | reuse existing non-ontological resources to build my ontology?
« Non Ontological Resource Reuse and Reengineering
— Where can | find ontologies with the goal of reusing them?
¢ OMV and Watson
— How do | reuse existing ontological resources to build my ontology?
e Ontological Resource Reuse
— How do | have my ontology in different natural languages?
e Ontology Localization
— How can | build the ontology for my application?
* SEEMP example
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NeOn Methodology Pointers

Scenarios for Building Ontology Networks D5.3.1 and D5.4.2

NeOn Glossary of Processes and Activities D5.3.1 and D5.3.2

Set of Ontology Network Life Cycle Models D5.3.2

Methodological Guidelines for Ontology Requirements Specification D5.4.1
Methodological Guidelines for Scheduling and gOntt plug-in D5.3.2

Methodological Guidelines for Non-Ontological Resource Reuse and
Reengineering D5.4.1 and D2.2.2

Methodological Guidelines for Ontological Resource Reuse D5.4.1
Methodological Guidelines for ODP Reuse D5.4.1 and D5.4.2
Methodological Guidelines for Ontology Modularization D5.4.2
Methodological Guidelines for Ontology Evaluation D5.4.2
Methodological Guidelines for Ontology Evolution D5.4.2

Methodological Guidelines for Ontology Localization D5.4.2
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