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Motivation

In our team, we want to build an OWL ontology in
the pharmaceutical domain, but we want to use
several pharmaceutical standards in XML and
classification schemes in our own format.

Non Ontological
Resource Reuse

Non Ontological
Resource
Reengineering
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Motivation _

Classical
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Ontology

Mappings

In our team, we want to build an ontology
human resources management domeanr.
ontology should include information ab

occupations and activity sectors, data must be

in the original DBs, and we want to  have
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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

« METHONTOLOGY

« SENSUS method

*  On-To-Knowledge cou W,

. DILIGENT B o

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
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NeOn Methodology

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

O Afilling card [Z]
O A workflow

O Examples

O Ontology Specification
O Scheduling

O Non-Ontological Resource Reuse

Process orActivity Name

O Non-Ontological Resource Re-engineering

Definiion

O Reuse General Ontologies

0 Reuse Domain Ontologies

O Reuse Ontology Statements

0 Reuse Ontology Design Patterns

Input oufput

| Process K ‘

Activity 1
| taska
Activity 2 i el o

H‘ Activity M |— “““ -
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Key issues

* Reuse of proprietary knowledge-aware
resources

* Heterogeneity
— Terms are in different languages
— Different conceptualization (different ways of
organizing job categories)
— Different DB schemas
« 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?

 |nstances

— 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

Ontology
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Federated network of ontologies
where data are distributed

e : &) ]
&

= 7
I?

'1.  Build a reference ontology for the domain
1. Build a reference ontology :2.  Build local ontologies
'3. Build mappings between the core and local ontologies

2. Build mappings between the 4. Build mappings between the local ontologies and the data
reference ontology and the data sources ! sources

Centralized network of
ontologies where data are
distributed
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Ontology Requirement
Specification Document

Ontology Requirements Specification Document Template

1P u r p o s e

“Software developers and ontology practitioners should include in this slot the purpose of the ontology”

2|S c o p e

“Software developers and ontology practitioners should include in this slot the scope of the ontology”

3|L e v e | o f F o r m a | i t y

“Software developers and ontology practitioners should include in this slot the level of formality of the ontology”

4 |1 n t e n d e d U s e r s

“Software developers and ontology practitioners should include in this slot the intended users of the ontology”

511 n t e n d e d U s e S

“Software developers and ontology practitioners should include in this slot the intended uses of the ontology”

6| G r o u p s o f C o m p e t e n c¢c y Q u e s t i o n s
“Software developers and ontology practitioners should include in this slot the groups of competency questions and their answers,

i n ¢ I u d i n g p r i o r i t i e s f o r e a ¢ h g r o u p 7’

7| P r e - G | o s s a r y o f T e r m s
e r m s

“Software developers and ontology practitioners should include in this slot the list of terms included in the CQs and their frequencies”

(0] b j e c t s

“Software developers and ontology practitioners should include in this slot a list of objects and their frequencies”

Ontology
I[nuingar Ontological Engineering 16 © A. Gémez Pérez, M.C. Suarez de Figueroa, B. Villazon, E.Montiel, G. Aguado, M. Espinoza
ingGroup



fSEEMP

I

Users, Domain Experts and ODT

+

Users, Domain Experts and ODT

I

Users, Domain Experts and ODT

+

Users, Domain Experts and ODT

I

Users, Domain Experts and ODT

Set of
ontological
needs

Task 1. Identify purpose, scope
and level of formality

l

Task 2. Identify intended users

l

Task 3. Identify intended uses

]

Task 4. Identify requirements

Ontology Specification

Task 5. Group requirements

ﬁ‘ﬁ Task 6. Validate the set of requirements

Users and Domain Experts

I

Users, Domain Experts and ODT

Are they valid?

Task 7. Prioritize requirements

"

Task 8. Extract terminology and its
frequency

Ontology Development Team

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).

Scope

The ontology has to focus just on the ICT (Information and
Communication Technology) domain.
The level of granularity is directly related to the competency

Aiinctinne AnAd tAarme idAantifind

Intended Users

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

3. Public or private employment search service which offers

R DR DEPNPYY MY \ W SR DI AR IR P R

5
Intended Uses

1. Publish CV. Job seeker places his/her CV on the PES
Portal.

2. Publish Job Offer. An Employer places a Job Offer on
the PES Portal.

3. Search for Job Offers. The Employer looks for

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
location at the PES Portal.

i ORSD 5. Provide Job Statistics. The PES Portal provides
employment statistics to the Job Seeker and Employer.

. Aguado, M. Espinoza




NeOn

Ontology Specification:

Csewe |dentify requirements using competency questions
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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 earn?
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 information?

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?

CQ23 What is the work condition of the job offer?

CQ24 What is the required education level for the job offer?
CQ25 What is the required work experience for the job offer?
CQ26 What is the required knowledge for the job offer?
CQ27 What are the required skills for the job offer?

CQ28 When the Job Seeker completed his/her first degree?
CQ29 Is the Job Seeker older than 30 years?

CQ30 How much time did the Job Seeker spend completing his/her first degree?
CQ31 How long is the duration of the contract?

CQ32 Which job offers were posted in the last 24 hours?
CQ33_Which job offers were posted in the last 7 days?

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 year, 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

CQ34] Which job offers were posted in the last month?

'y »|\ Competency Questions/ S

Ontology . .
Engineer Ontological Engineering 18
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@EEMP

Joh Offer (10 CQ)

General (24 CQ)

- ) Job Seeker (16 CQ)

4
SEEMP Reference Ontology \ / Time and date {6 CQ)

Competency Questions \_ Currencies (4 CQ)

CQ17.Whatis the employer information?

Ontology Specification: Group requirements.

_CQ23.Whatis the work condition of the job offer?

N
CQ18. What kind of job does the employer offer? ".|

Y

CQ19. What kind of contract does the employer offer?

/
[ CQ24.Whatis the required education level for the job offer?

L~

CQ20.How much salary does the employer offer?

L CQ25¥hat is the required work experience for the job offer?

CQ21.Whatis the economic activity ofthe employer?

. CQ26.What is the required knowledge for the job offer?

CQ22Whatis the description of the job offer? /-"

' "'\ CQ27 What are the required skills for the joh offer?

CQ39. Given the personal infarmation (name, nationality, birth date, contact information) and the objectives
{desired contract type, desired job, desired working conditions, desired salary) of the job seeker, what job
offers are the most appropriate?

CQ40. Given the personal information (name, nationality, birth date, contact information) and the profile
(current joh, education level, work experience, knowledge, expertise, skill) of the job seeker what job offers
are the most appropriate?

CQ41. Given the objectives (desired contract type, desired job, desired working conditions, desired salary)
and the profile {current joh, education level, work experience, knowledge, expertise, skills) of the joh seeker,
what job offers are the most appropriate?

CQ42. Given the personal information (name, nationality, birth date, contact information), the profile (current
job, education level, work experience, knowledge, expertise, skill) and the objectives (desired contract type,
desired joh, desired working conditions, desired salary) of the job seeker, what job offers are the most
appropriate?

CQ43. Given the employer information, economic activity of the employer and the job offer profile (job,
contract type, salary, work condition), what job seekers are the most appropriate?

CQ44. Given the employer information, economic activity of the employer and the required profile to seek
{required education level, required work experience, required knowledge, required skills), what job seekers
are the most appropriate?

CQ45. Given the job offer profile (job, contract type, salary, work condition) and the required profile to seek
(required education level, required work experience, required knowledge, required skills), what job seekers
are the most appropriate?

CQ486. Given the employer information, economic activity of the employer, job offer profile (job, contract type,
salary, work condition) and the required profile to seek {required education level, required wark experience,
required knowledge, required skills), what job seekers are the most appropriate?

CQ47.When the joh seeker completed hisfher first degree and how much time did hefshe spend
completing hisiher first degree?

¥ General

g

[
[
/

/

CQ48.When the job seeker completed hisiher first degree and is he/she older than 30 years?

CQ49. Is the job seeker older than 30 years and how much time did hefshe spend completing histher first
degree?

CQ50.Which job offers were posted in last 24 hours and how long is the duration of their contracts?

|
f
|

CQ51.Which job offers were posted in last 7 days and how long is the duration of their contracts?

C@Q52Which job offers were posted in last month and how long is the duration of their contracts?

[ CQA53.s the job offer's salary greater than 14000 zlotes and could it be given in US dollars?

/
s

/[ cQ54.lsthe joh offer's salary lower than 25000 kroner and could it be given in Euros?

|-

CQ55. Given the age (30 years old) and the desired salary (equal or greater than 14000 €) ofthe job seeker,
what joh offers are the most appropriate?

1
|
\

CQ56. Given the employer information, economic activity of the employer and the job offer profile {joh,

\_ contract type, salary, work condition, contract duration), what job seekers are the most appropriate?

CQ57. Given the age (20 years old) and the desired salary (equal or greater than 14000 zlotes) of the job

| seeker, what job offers posted in last month are the most appropriate?

\

CQ58. Given the employer information, economic activity of the employer and the job offer profile (ob,
contracttype, salary of 3400 € work condition, contract duration), what job seekers are the most appropriate?

CQ59. Given the time spend for histher degree (8 years) and the desired salary (equal or greater than 14000
€) ofthe job seeker, what job offers posted in last 7 days are the most appropriate?

CQB0. Given the time spend for hisiher degree (8 years) and the desired salary (equal or greater than 14000
€) ofthe job seeker, what job offers posted in last 24 hours are the most appropriate?

Ontology

Engineer Ontological Engineering
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Ontology Specification.
The Ontology Requirement Specification
Document

6 | Groups of Competency Questions

NeOn
@EEMP

SEEMP Reference Ontology Requirements Specification

-

Purpose

CO1. Whatis the Job Seeker Name?
€02 What Is the Job Seekar nationality?

CQ3.When is B Job Seekir birhdae? |

CO3 How muth salary does the Job Seeker ward 10 eam?
€010 WhatIs 230 Job Seekar education level?
[ CO11.Whatis B Job Seeksr work experience?

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). CQG1. Job Seeker (16 CQ)

COS5. What is the Job Seeker current job? CO13 What is T Job Seekar expenise?

CO4 What s the Job Seeker contact Informaton? €012 What Is 2w Job Seeknr knowledge?
Job Seeker
€06, What s the Job Seekar desired jo&? | CO14.What are the Job Seeker skills?
CO15. What publicaons does the Job Seeker have?
CO16 What hobbies does the Job Seeker have?

2| Scope

COT.What are the Job Seeker desired working condnons?
©08. What kind of contract does the Job Seeker want?

The ontology has to focus just on the ICT (Information and Communication Technology) domain.
The level of granularity is directly related to the competency questions and terms identified.

3| Level of Formality
The ontology has to be implemented in WSML language

CQ17 What is the employer information?
CQ18. What kind of job does the employer offer?
CQ19 What kind of contract does the employer offer? |

€023 What is the work condion of the job ofier?

€024 What is the required education level for the job offer?

CQG2. Job Offer (10 CQ)

Job Offer ){  CO25What is the required work experience for e job offer?
C©Q20 How much salary does the employer offer?

CQ21 Whatis the economic actity of the empiorer? /|

i CQ26 What Is the required knowiedge for the job offer?

4| Intended Users Objects
User 1. Candi(jqatte wh? is unemployed and searching for a job or searching another occupation for Qb’gects in t?e universe of discourse, which are e Education
nstances of:
immediate or future purposes 22?3 i 029. Life Science
User2 ':l Plre-Glo:"sary olfTemlsl ® Job Category e - 38
User 3 01. Computer System Designer 031. Computer Science
Terms Frequency - 02. Computer System Analyst 052 Compstar Use
03. Programmer 033. Statistics
User 4 a Job Seeker 27 04. Computer Engineer 034. Physics o
b, oV 2 4 05. Computer Assistant 035. Network Administration
06. Computer Equipment Operator
User5 c. Personal Information 3 o7. |nd':§n-a| R;‘bof(;om,gﬂ, ¢ Languages
- 08. Telecommunication Equipment 036. Swedish
d. Name 5 Operaior i 037. Spanish
5| Intend e. Gender 1 09. Medical Equipment Operator 038. Slovenian
£ irth 1 010. Electronic Equipment Operator 039. Portuguese
Use 1. - Birth date 011. Image Equipment Operator 040. English
g Address 2 o 0O41. French
Use 2. - o Nationality 042. Geman
Use 3. h. Nationality 1 5 8% gulst!-ian +  Curency
; i . Belgian
Use 4. | Cor-nac-t (phone, fax, mail) 4 o011 Dar?ish 043, Euro
j- Objective 3 015. Estonian 82‘; ém%Brit‘ h Pound
016. Finnish . Great British Poun
Used | 1k dob Csgory 6 O17. French 046. Ziote
I Job Offer 27 018. Geman 047. US Dollar
—— ] 019. Greek 048. Franc
m. mployer Information 020. ltalian «  Location
n. Vacancy 1 e Activity Sector 049. Austria
o. Activity Sector 1 021. Telecommunication 050. Belgium
» 022. Justice and Judicial 051. Danmark
P- Locakon ) 023. Public Security and law 052 Estonia
q. Work Condition 3 024. Manufacture of machine tools 053. Finland
025. Research and Development 054. France
r. Contract Type 3 026. Hardware Consultancy 055. Gemany,
s. Salary 3 027. Software Consultancy and Supply 055. Greece.
028. Data processing
t. Education 3
Ilnt!lll u Work Experience 3 : . . : :
EnginL. 'Y o o TOTEXPenenC _ . ______ lez, M.C. Suarez de Figueroa, B. Villazon, E.Montiel, G. Aguado, M. Espinoza
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* Use the terminology from the ORSD

* Find resources covering the terminology

| |
e NIBERE NSRS |
T - i Ontological R I
|| Non Ontological Resources || nielellezll NSttt I
L I T [P B

: : Glossaries | Dicﬁonaries) Lexicons) 1110. Design Patterns: : O. Repositories and Registries :| |
T N = g Il 3 Fodc |l
—— [ gic I

: : Clgzilzga;:)n Taxonomies) ThesauriJ| |: 2 : : 22 RDF(S) 22 :: |
¥ 7 W s 22 oW =2 at!

 Where:
- Internet
Standardization

Intranet of the organization
Ontology Registries

Searching Resources

bodies (IS0O,...)
Swoogle

semantic web search 2006

Objects

Objects in the universe of discourse, which are
instances of:

e Job Category

01. Computer System Designer
02. Computer System Analyst

03. Programmer

04. Computer Engineer

05. Computer Assistant

06. Computer Equipment Operator
O7. Industrial Robot Controller

08. Telecommunication Equipment
Operator

09. Medica Equipment Operator
010. Electronic Equipment Operator
011. Image Equipment Operator

« Nationality

012. Austrian
013. Belgian
014. Danish
015. Estonian
0O16. Finnish
0O17. French
018. Geman
019. Greek

020. ltalian

watsen

exploring the seman

Ontology . .
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Catalog/lD  Glossary Thesaurus Informal is-a
Id Category Name Parent
20000 Water area 1
Term BT NT RT UE 21000 Environmental area 20000
Rice Cereals Broken rice Rice straw Paddy 22000 | Eshing Sttistical e | 20000
. 24020 Jurisdiction area 20000
Basmati rice Oryza 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
Wetland rice Thesaurus
Oryza glaberrima e o e o s o
Upland ﬁce Eg§ﬁ1$g?rio de conversion DGN —> EDM.

Oryza punctata

é LS cemmae e O |
-

IHYU Lo 1 uninans myuua

NOMENCLATOR GEOGRAFICO

ENTIDADES
NN C atalog/ID
rRegion_geogratica

Capital de mMacion

Elevacion orografica

Comunidad Aautdnoma

Llanura/srRaso

Ciudad con Estatuto de Aautonomia
Depresion orografica

Capital de Comunidad Aautdnoma
Aaccidente costero

Provincia

Aaccidente maritimo
Capital de pProvincia XX_YY_Z Z
laccidente hidrografico

Coprincipado

Corriente fluwial
Capital de Coprincipado
Canal - -

Capital de Isla

Isla fluvial

01: road
Isla maritima .

Capital de mMunicipio

GargantasHoz

Capital de E.A.T.I.mM.
Paso//Collado

Poblacion

Puerto de montafa
cComunidad de mMunicipios
Puerto comercial
Enclawve

Helipuerto comercial
Territorio anejo

Cahertaauna ™ 02: transportation

S ma A 02: 3-lines highway

laerodromo//aeropuarto
Territorio autonomico
Estacion de_ ferrocarril
Zzona neutral

3|
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Tipo_dgn Entidad Tipo_istram Grupo codigo_bcn Cerrado Trato [

Tipo_ dgn...NNSCCCGG Codigo_bcn...TTGGSS
NN @ Nivel elemento TT : Tema
= : Estilo linea dgn GG @ Grupo
ccC : Color Tinea dgn SS : sSubgrupo
GG : Grosor Tinea dgn

Entidad Tipo_istram....???
104 : polilinea
203 : célula se convierte a simbolo

-1 : célula se explota en sus componentes
304 : rotulo

1
1
1
1
1
1
1
1
]
1
]
1
! Grupo A=
! 0 : sin determinar Imp“Clt knOWIGdge
! 1l : carreteras .
; : =
. RIS coded in numbers
! 4 administrativo
1
! En textos el grupo corresponde a la fuente Microstation
1
! Cerrado
! en lineas en textos
! 1 : perimetral n : altur
! 0 : entidad 1ineal abierta
! -1 : cultivo perimetral
! -2 @ cultivo linea abierta
! Trato
! I: Intocable a: aAltimetria MN: No tratar_ T: Textos asociado
! S: Textos Sueltos C: Cultivo F: Solo salida !: Tratar norma
! TTGGSS
02000900 104 al, o] 090101 1 'I Marco de hoja

300502 104 2 o} 100200 o} ! Base Geodésica de Ma
06 104 3 o] 025102 o] ! Acantilado
06006900 4 o] 025302 o] ! Costa rocosa _no acan
06009300 2 037402 1 ! Playa fluwial de gui
06012900 6 025501 al, ! Lavas. Contorno
06015900 104 7 o} 058303 o} 'I Digue de hormigon >1
06018300 104 8 o} 058304 o} 'I Digue de hormigdon <
07013400 104 9 o} 058302 o} 'I Digue de tierra
07016400 104 10 o] 055401 al, ! vertedero. Contorno
11003003 104 11 aL 062202 o} ! Autopista. Enlace
11012000 104 12 o] 056091 al, ' Patio. Contorno
13003300 104 13 al, 060101 o] ! Autopista. Eje
13303300 104 14 al, 060131 o] ! Autopista en contruc
14002401 104 15 al, 066901 al, 'I Puesto de S.0.S.
14003301 104 16 al, 067901 al, I Peaje
15003003 104 17 al, 062204 o] ! Autovia. Enlace
15003004 104 18 al, 060701 o] ! Autovia
< |




ISO 4217 (currencies)

ISO 3166 (countries)

o k?xml version="1.0" encoding="1S0.8859.1" standalone="yes"?>
’Entltly ’Currency |Code <IS0_3166-1_List_en xml:lang="en">
’ ’ |Alphabeﬁc |Numeric & <IS0_3166-1_Entry>
; <I1S0_3166-1_Country_name>AFGHANISTAN</ISO_3166-1_Country_name>
AFGHAMNISTAN (Afghani AFN 971 <ISO_3166-1_Alpha2_Code_element>AF</ISO_3166-1_Alpha2_Code_element>
ALBANTA Lek ALL 1008 - </ISO_3166-1_Entry>
— o <ISO_3166-1_Entry>
ALGERIA \Algerian Dinar DZD 012 <ISO_3166-1_Country_name>ALAND ISLANDS</ISO_3166-1_Country_name>
‘ AMERICAN SAMOA ’US Dollar |USD |840 </|<SI§)0§$3261-1EA1Iph>a -2_Code_element>AX</ISO_3166-1_Alpha-2_Code_element>
I 3166-1_Entry
ANDORRA Euro EUR 978 ~ <IS0_3166-1_Entry>
<I1S0_3166-1_Country_name>ALBANIA</ISO_3166-1_Country_name>
ANGOLA Ruanza 404 973 <1S0_3166-1_Alpha2_Code_element>AL</ISO_3166.1_Alpha2_Code_element>
ANGUILLA East Caribbean Dollar ~ (XCD 951 - </ISO_3166-1_Entry>
. o <ISO_3166-1_Entry>
ANTARCTICA Mo universal currency | | <I1SO_31661_Country_name>ALGERIA</ISO_3166-1_Country_name>
‘ANTIGUA AND BARBUDA ‘East Cartbbean Dollar |XCD ‘951 ffslgoiiiggﬁdgmpha-Z_Code_eIement>DZ<IISO_3166-1_AIphaQ_Code_element>
- R . ntry>
ARGENTINA Argentine Peso ARS 032 L <1SO 31661 Ent
= . -1 [y>
’ARMENIA ’Armenian Dram |AMD ’051 <1S0_3166-1_Country_name>AMERICAN SAMOA</ISO_3166-1_Country_name>
= <1S0_3166-1_Alpha-2_Code_element>AS</ISO_3166-1_Alpha-2_Code_element>
ARUBA Aruban Guilder AWG 1533 - </1SO_3166-1_Entry>
: = <IS0_3166-1_Entry>
AUSTRALLA (Australian Dollar AUD 036 <ISO_3166-1_Country_name>ANDORRA</ISO_3166-1_Country_name>
AUSTRIA Euro EUR 978 <ISO_3166-1_Alpha-2_Code_element>AD</ISO_3166-1_Alpha-2_Code_element>
— - </ISO_3166-1_Entry>
’AZERB ATTAN ’Azerb atjanian Manat IAZN |944 & e - r
= <ISO_3166-1_Entry>
BARAMAS BabusianDolly ___ BSD |04 15073166 1 Alpha 3 Code.element>AQ</150 31661 Alphaz Code_el
— <ISO_. -1_Alpha-2_Code_element>A0</ISO_| -1_Alpha-2_Code_element>
BAHRAIN Bahraini Dinar BHD 048 - </ISO_3166-1_Entry>
BANGLADESH Taka BDT 1050 & <ISO_3166-1_Entry>
<IS0_3166-1_Country_name>ANGUILLA</ISO_3166-1_Country_name>
BARBADOS Barbados Dollar BBD 052 <ISO_3166-1_Alpha-2_Code_element>Al</ISO_3166-1_Alpha2_Code_element>
BELARUS Belarussian Ruble BYR  [9%4 [ =50.3165-1_Euiny=
[T p—— [~ | — (A~

'E"uém PadRgg ﬁgln@e]‘gng 24 © A. Goémez Pérez, M.C. Suarez de Figueroa, B. Villazén, E.Montiel, G. Aguado, M. Espinoza
Ingarrou :
. Non-OntoIoglcaI

Resources for Building

Ium.l.u@ﬁ—Me’thod-forReusing



Non Ontological Resources

Dictionaries)

Lexicons

Classification
Schemas

I
I
: Glossaries I
|
|
I
I

Taxonomies)

Non Ontological Resource
Reuse

——/

Ontology DeS|gn
Pattern Reuse

@

i

Reengineering

[ Non Ontological Resource

\

] j

NeOn Methodolog
©Je)

I
|
I
I
0. Rep03|tor|es and Registries | | |
- 0@
I
I
I

[ Ontological Resource

@ 0. Aligning
@ O. Merging

Ontologlcal Resource
Reenglneerlng

Of

0

)
\J

0O

~
O——

UV

O. Specification

UV

C)

\ O. Localization

ceptualization O. Formalization O. Implementation

W. Con
0 ®@

\J

Ontology Restructuring
(Pruning, Extension,
Specialization, Modularization)

J

Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;
Configuration Management; Evaluation (V&V); Assessment

Engi

~62,3,4,5,6,7,8

eroa, B. Villazon, E.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

Ontology
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NeOn

Searching Ontologies in Watson

. S &6 & Watson Semantic Web Search
O ntology Req u I reme nt + | [Ehtp://kmi-web05.open.ac.uk/WatsonWul/ © = Q- "smoking®
. . o diana Apple (110) ¥ Amazon eBay Yahoo! News (1049}77 neon-newsfe..nWP4) (3) Wil Old Compute... computers »
Specrﬂca“on DOCU ment e (O Visanewel [ Megatokye =] © watson sema... [SINGGeEBEN
Read this - Check your ontology - Website - Blog
Objects university researcher student Search Watson
Obgec's b Rfgiscourse, which are +  Education Found 19 semantic documents - Restrict Search
instg
Job Category >
& ute 83; gﬁjg: ﬁ::"“ 1- http://daml.umbc.edu/ontologies/cobra/0 4/academia =
O3, Programmey o Anabet 033, Statistics 5 KB - RDF,OWL (OWL FULL) - ALCH(D)
04 Conputer Engincer 034 Physics o o © hutp:/idaml.umbc.edul logies/cobral0 4lacademia#University &
05. Computer Assistant 035. Network Administration Label: University
06. Computer Equipment Operator . .
OF Incusral Rabas Conrole Languages _ Comment: o )
08. Telecommunication Equipment ggg gWEds’t‘ o O hup: umbc.edul g al0.4/acad #Researcher =
Operalor DBH\S_ ° e 1 x> Lumbc.edu/ 1 iocl, B wl‘l’l.‘l 4, : Gra AS . wesemherEl
i i 038. Slovenian il ol
g?uMé‘igﬂﬁ.ﬁué%ﬂﬁﬁgﬁ %g;;:or 039. Porll_lg:Jese Label: GradStudentResearcher
011. Image Equipment Operator 812 E?egrtgp Comment:
+ Nationaity 042 Gemnan o © hutp:/idaml.umbc.edulontologiesicobral0.4/academia# Student =
012, Austian . o ® hap:/idaml.umbc.edul logiesicobral0.4lacademia#GradStudentR esearcher =
013. Belgian * 0:3eEcy 2- http://annotation.semanticweb .org/ontologies/iswc.owl =
014. Danish uro 30 KB - OWL,RDF (OWL Lite) - AL(D)
044. Krone
Ol Frorian 045 Great British Pound o @ hup:// i icweb.org/2004/iswc#University =
017. French 81? 6121& ' o O hup:/le i icweb.org/2004/iswc#University_of _Karlsruhe =
818 gf:e':(a" 048 E@%"Jm o © hup:/l i icweb.org/2004/iswc#Researcher =
020 Italian + Location o © hup:il 7 icweb.org/2004/iswc#Student =
« Adivity Sector o019 o © hup:/l i icweb.org/2004/iswc#PhDStudent =
021 o 050 Qustia 3- http://ontobroker.semanticweb .org/ontologies/ka2-onto-2000-11-07 .daml &
022. Justice and Judicial 051. Danmark o O hup:/lkmi-web05.open.ac.uk:81/cache/7/64e/14aa/3dd17/adbdblce20/2653b336ce35bal 01#University &
023. Public Security and law gg§ gﬂﬁﬂl@ o O hup://kmi-web05.open.ac.uk:81/cache/7/64e/14aa/3dd17/adbdbl ce20/2653b336ce35bal01#Researcher &
gg‘; g:::;fﬁ;‘uz‘ gggg;’:""f“‘ﬁs 953 binland o & http://kmi-web05.open.ac.uk:81/cachel7/64e/14aal3dd17/adbdbl ce20/2653b336ce35bal 01#student &
026. Hardware mnsunanc5 055. Gemany, o O hup:/lkmi-web05.open.ac.uk:81/cache/7/64e/14aa/3dd17/adbdbl ce20/2653b336ce35bal01#Student =
027. Software Consultancy and Supply 055. Greecs o O hup://kmi-web05.open.ac.uk:81/cachel/7/64e/l4aa/3dd17/adbdblce20/2653b336ce35bal 01#PhDStudent =
028. Dataprocessing 4- hup://www ifi.unizh.ch/ddis/fileadmin/pdf/service broker/iswc.daml &
32 KB - DAML+OIL,RDF - AL(D)
o O hap:// i icweb.orgliswcliswe.daml#University =
o O hup:ll i icweb.orgliswcliswe.daml#tUniversity_of Karlsruhe = 3
o O hup:/l 7 icweb.orgliswcliswe.damlfiResearcher = -
C v
™7
\s
g/
N4
\

The NeOn methodology includes =
guideliness for reusing statements —

\@oloIn £ vivioA
noioale2 inomelelz

[

\goloInO B vivioA
nGtepotnl Inametele

e an \
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Non Ontological Resources

I

|

I}

I

I , ——

| | @ chtlonarles)
I}

I

I}

I

Lexicons

m— Il Flogic
lassification Taxonomies Thesauri I /‘b/‘b RDF(S) /‘b/‘b
Schemas I LS OWL 4%

|

Non Ontological Resource
Pattern Reuse

Ontology Design
Reuse

| @

——/

—— — — — — — —— — — — — — — —

@ | -

Ontological Resource
Reengineering

]

@®

Non Ontological Resource
Reengineering

NeOn Methodology

©Je)
®®

{ Ontological Resource ]

®®

O. Aligning

O. Merging

<]

0~ o

O. Localization

Ontology Restructuring
(Pruning, Extension,
Specialization, Modularization)

o

J

Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;
Configuration Management; Evaluation (V&V); Assessment

~62,3,4,5,6,7,8
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Gantt chart for your project. Waterfall model

(M) gOntt - NeOn Toolkit - C:\Program Files\NeOn\NeOnToolkit-v1l.2\workspace

File Edit Navigate Search Project Run Window Help

F4 - Ai€ir S IEBECBUBOOAA i £ (#) gOnt] B
@ Gantt view 52 =5)
' 1 Initiation Phase 1
Name Start Date End[ * 1 Ontology Environment Study @ @ m [@[& i
Initiation Phase 6/9/2009 7721/ B (ntology Feasibility Study
Ontology Environment Study 6/9/2009 6/23/ I— Ontology Requirements Specification
Ontology Feasibility Study ~ 6/9/2009 6/23/ P Scheduling N @ @ N
Ontology Requirements Speci 6/25/2009 7/9/2 I e e
Scheduling 7/13/2009 /21 PEeeese et en s n e e “|ontology Reuse
Reuse Phase 8/1/2009 9/3/2 Ontology Search
Ontology Reuse 8/1/2009 9/9/2 Ontology Assessment
Ontology Search 8/1/2009 8/3/2 _ Ontology Comphrison
Ontology Assessment 8/7/2009 8/12/|" Ontolody Selection
Ontology Comparison 8/16/2009 8/22/ Ontology Integration 3
Ontology Selection 8/26/2009 8/31/ -&Snto,ogica, Resource Relise
Ontology Integration 9/5/2009 9/9/2 e Nen Ontological Resource Reengineering
Non Ontological Resource Re 8/1/2009 8/8/2 Non Ontological Resource Reverse Engineering
Non Ontological Resource Re 8/17/2009 9/9/2 Non Onfological Resource Transformation
Non Ontological Resource 8/17/2009 8/21/ Ontology Forward Engineering
Non Ontological Resource 8/26/2009 8/31/ I ) Design Phase
Ontology Forward Engine: 9/4/2009 9/9/2— Ontology Conceptualization
Design Phase 9/15/2009 10712 Ontology Formalization
Ontology Conceptualization 9/15/2009 10/4/ Implementation Phase —
Ontology Formalization 10/8/2009 10/1z Ontology Implementation
Implementation Phase 10/17/2009 10/21 Maintenanc
Ontology Implementation ~ 10/17/2009 10/21 Ontology Upgrade
Maintenance Phase 10/26/2009 1/11 Ontology Ve
Ontology Upgrade 10/26/2009 10/3C - | F— il
< | m | » < [ »
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Reuse and Re-engineering + Incremental
|

() gOntt - NeOn Toolkit - C:\Program Files\NeOn\NeOnToolkit-v1.2\workspace

File Edit Navigate Search Project Run Window Help

il A ik ik g EBRELBULBOOGA (% I B (4 g0nit] )
@ Ganttviewdt3 =g
-
Name Start Date End[* | _ | - RRse P I
Scheduling 8/9/2009 8/23/ - | Qtologgese @ I:m
Reuse Phase 9/4/2009 9/30/ -&w." i Reus I
= i ,
Non Ontological Resource Reuse 9/5/2009 9/10/ [ L eon i cio g Reso e Tralcemibn N @ @ n
Non Ontological Resource Reeng 9/15/2009 9/30/
Non Ontological Resource Re' 9/15/2009 9/20/ 7 = I
Non Ontological Resource Tr: 9/21/2009 9/25/ » Design Phase
Ontology Forward Engineerin 9/26/2009 9/30/ Entclody Conceptualizeion I
Design Phase 107472009 10/24 Ontokkyy Fouggalizatigp
Ontology Conceptualization  10/4/2009 10/1% ImpSmentatbn Phas I
Ontology Formalization 10/20/2009 10724 = Ont&bay Infiglemerggtion =
Implementation Phase 10/28/2009 1171/ Maim"]“ phase
Ontology Implementation  10/28/2009 11/1/ Ongrade
Maintenance Phase 11/5/2009 11/2 Ofioogygersioning
Ontology Upgrade 11/5/2009 11/9 Ontology Requirements Specification
Ontology Versioning 11/14/2009 11/2z :
Ontology Requirements Specifica 11/26/2009 12/1/
Scheduling 12/5/2009 12/8/ - Bn Ontg
Non Ontological Resource Reuse 12/12/2009 12/17 Ontological Res.ou
Non Ontological Resource Reeng 12/21/2009 1/6/2 Non Qologisy
Non Ontological Resource Re 12/21/2009 12/2¢
Non Ontological Resource Tre 12/27/2009 1/1/2
Ontology Forward Engineerin 1/2/2010 1/6/2
Control 7/9/2009 1/20/ S
< | " | » < [ | »
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Motivation

b5

Id Category Name Parent

I [Catogories without parent = 1] (Catagories without paren: > 1]
20000 Water area 1
21000 Environmental area 20000
22000 Fishing Statistical area 20000 oo et X
24020 Jurisdiction area 20000 e
21001 Inland/marine 21000
21002 Ocean 21000
21003 | North/South/Equatorial 21000 Aﬂ@@ﬁﬁﬁ[}ﬂm
21004 Sub Ocean 21000 i
21005 Large Marine ecosystem 21000 : T

I want to transform my

adjacency list-based ) (UML)
classification into an Evampie Soion T @[mﬁ@ﬂ@@y
Ontology e o i
i —
Fishing Statistical area Environmental area Juridisction area
+Code » 22000 +Code = 21000 Code = 24020
tName = Fishing Statistical area | [Name = Enviconmental area | | Narme » Juddisction ara
[ :J4> ? L\ I
Inland/Marino Ocean  ||NortvSouthVEquatorial||  Sub Ocean | [Large Marino ecosystom
rCode = 210001 Code » 210002 | FCode = 210003 +Code » 210004 +Code = 210005
HName = Inland/Marine | FName = Ocean |FName = NortvSo HName = Sub Ocean | FName = Large Mar

unwivyy ) o
Engineer Ontological Engineering

ingGroup
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Types of non-ontological resources

i@ ----- Tef’:'ef’p};n}n}Ee‘s;n?xE;gE«’n;s"i 00 t 3

N T / Glossary Dictionary Lexicon

S | ::;mr(sy an ii -_omquynsuss

- e
Ontology Design /4 / 0 0. Aligning
RPN Classificati .
e o/ ity 8853'];?20” / Thesauri Folksonomy
______ R < = Type of non
0. Specification 0.C tualzation 0. Formalization 0. Implementatic %R“F(s){%i \\ ~ \\ ~ ontOIogicaI resource
$0 Normmmma td . _
M=t 5 Path_ v Adjacency
Ontology Sunport Activities: Knowledge Acquisition (Elcitation); Documentation; @ \‘. Enumeratloﬂ, . : L]St
‘[ Configuation Management; Evaluation (/&Y); Assessment ]—’ ' 324 E S X ! E N
Snowflake ! / Flattened /
Non-Ontological P L e—y7 Data model
Resources are ) B
knowledge-aware E Database / KML File /
resources  whose P i §

semantics have not Flat File ;' 1/~ Spreadsheet !

. ; : , , /1 Implementation

been formalized yet P i T 8 B

b Yy ~means Of an Classification scheme : ! -: ! i E E Classification
: : i ! i | | i . scheme modeled
modeled using a Path ! ! : : :

OI’ll‘OZOgy Enumerabion-model ! Resource 1! ! Resource 2, using a Path
R ' ' Enumeration model
dataliasa and stored in an

' XML file.

Ontology
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Types of non-ontological resources

Category Name Parent
= Waterarea
& . 20000 | Water area 1
7 & Envirenmentalarea 21000 @ Environmental area 20000
— Inland/marine 22000 @ Fishing Statistical area 20000
[ Ocean 24020 | Jurisdiction area 20000
r North/South/Equatorial Dictionary Lexicon 21001  Inland/marine 21000
|— Sub-Ocean 21002 | Ocean 21000
|_ Large Marine Ecosystem Classification o — 21003  North/South/Equatorial 21000
Fishing Statistcalarea S°“e”“:’ S Tweofnn 21004 Sub Ocean 21000
] _ omolog'ca”eso 21005 | Large Marine ecosystem | 21000
H Jurisdiction area
Path acency
I Fishery Management area M L‘St
|— Reporting area |
Id Category Name | Data model
20000 Water area | ﬁ\ ;
20000. 21000 | Environmental area ,' @
20000.22000  Fishing Statistical area | | '
20000.24020  Jurisdiction area - éSpreedsheet 4 .
. : Implementation
21000.21001 | Inland/marine I
i | Classification
21000.21002  Ocean | e
21000.21003  North/South/Equatd 1 | Category Name M Es.ngap?m N
21000.21004  Sub Ocean (2| 20000 Water area 1 andYondinen
21000.21005  Large Marine ecosys 3 | 21000 Environmental area 20000 XML fle.
4 | 22000 Fishing Statistical area 20000
|5 | 24020 Jurigdiction area 20000 T<c1 W,
B | 21001 lland/marine 21000 - <2S“"'1 o
= ategory>
7| 21002 Ocean . 21000 | <NodeId>20000</NodeId>
8 21003 North/South/Equatorial 21000 <WaterCategory>Water Area</WaterCategory>
19 21004 Sub Ocean 21000 <parentNodeId>1</parentNodeId>
10| 21005 Large Marine ecosystem 21000 - </Category>
— <Category>
| <NodeId>21000</NodeId>
Ontology . . . .
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ABox

—_— —
o ~,
N A

Schema
= =»
T—_____ Content ___,——-/

Non-Ontological
Resource

Approaches to transform
resources into ontologies

VAN
/ \
/

Instances \

Ontology

Transforming resource schema into an ontology schema, and
resource content into ontology instances

TBox

Population

— T~
\\__‘_ _
Schema
T Content _ ,,——-/

Non-Ontological
Resource

/N
/\

\
J/—‘\ \

'/ Instances "\\

Ontelogy

Transforming resource content into an ontology schema

\\x“ _Contellt___/

Non-Ontological
Resource

Ontology

Transforming resource content into instances of an existing
ontology

Ontology . .
Engineer Ontological Engineering

ingGroup
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Approach for Re-engineering Non-Ontological
Resources

Patterns for Reengineering

Non Ontological Resources
(PR-NOR)

1

Lon; Specl: Forward
Reverse ceptual fication N
Engineerin ] c ¢ ~_Engineering
S A : . onceptua- T
g g equirements | Transformation o W
— lization Sy
Design Formalization
/ Implementation Implementation \
Non Ontological Resource Ontology

Ontology . .
Engineer Ontological Engineering 35
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PR-NOR library at the ODP Portal

u Submit a pattern

= Submit an exemplary
ontology

Post & modeling issue
Review a pattern
Feedback about the
portal

Request an ODP

account

help

= About ODP

u What is a pattern?

u What is an exemplary
ortology?

= How to post & pattern

u Training

catalogues

model, into an ontology schema

]
| submissi ineeringodps | [ discussion | [ view source | [ history
Submissions:ReengineeringODPs
Below you find the currently proposed Re-engineering OPs (RPs).
New proposals of RPs are very welcome. Please post a new proposal if you want to contribute.
havigation
= Main page Proposed Re-engineering ODPs
u List patterns
® Pattern types M i Intent b4 Submitted ‘
= Modeling Issues b
» Domains Pattern for re-engineering a classification | Re-engineering a classification scheme, which follows the adjacency list model, to design an ontology schema. BorisVillazén-
= Training scheme, whi.ch follows the adjacency list Terrazas
u Events data model, into an ontology schema
_ Pattern for re-engineering a classification | Re-engineering a classification scheme, which follows the flattened model, to design an ontology schema. BorisVillazdn-
contribute scheme, which follows the flattened data

Terrazas

Pattern for re-engineering a classification | Re-engineering a classification scheme which follows the path enumeration data model to design an ontology schema
scheme, which follows the path
enumeration data model, into an ontology
schema

BorisVillazén-
Terrazas

Pattern for re-engineering a classification | Re-engineering a classification scheme, which follows the snowflake model, to design an ontology schema.
scheme, which follows the snowflake data
maodel, into an ontology schema

BorisVillazén-
Terrazas

Pattern for re-engineering a term-based Re-engineering a term-based thesaurus which follows the record-based model to design an ontology schema.
thesaurus, which follows the recordbased
data model, into an ontology schema

BorisVillazén-
Terrazas

Pattern for re-engineering a term-based Re-engineering a term-based thesaurus, which follows the relation-based model, to design an ontology schema.
thesaurus, which follows the relationbased

data model, into an ontology schema

BorisVillazén-
Terrazas

Term-based — record-based model — Re-engineering a term-based thesaurus which follows the record-based

thesaurus to lightweight ontology model to design a lightweight ontology.

APPLICABILITY

The semantics of the relation between narrower and broader terms are subClassOf.

Boris Villazén
Terrazas

model, into an ontology schema

NORZ20: a Library for Transforming

Non-Ontological Resources to Ontologies

http://mccarthy.dia.fi.upm.es/nor2o/

Ontology
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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)

FOET

Classification of fields of
education and training

NACE

Statistical Classification of
Economic Activities in the
European Community

ISO 3166

English country names
and code elements

ISTAT

Italian Geography
Standard

e i e o oo

Pattern for re-engineering a
classification scheme modelled
with a Snowflake Data Model

classification scheme modelled

Pattern for re-engineering a \
classification scheme modelled

with a Path Enumeration Data Model

Occupation
ntology.

Education
Ontology

Economic
Activity

Geography
ntology.

Italian
Geography

with an Adjacency List Data Model
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Knowledge Resource Re-engineering and
Aggregation

Regions Table
Eures Oracl

1ISO 3166-1 (XML)

<ISO_3166-1_Entry>
<ISO_3166-1_Country_name>SPAIN</ISO_3166-1_Country_name>
<ISO_3166-1_Alpha-2_Code_element>ES</ 100 ES Catalufia
ISO_3166-1_Alpha-2_Code_element> 13; Eg ga?a;ias
alicia
</ISO_3166-1_Entry> 103 ES Andalucia
. 104 ES Navarra
105 ES Asturias
106 ES Baleares
107 ES Murcia
108 ES Aragon /

Excerpt of the
Geography Ontology

Location

Ontology model subClass-Of

<rdlf Description rdf about="webode:fmccarthy.diafi upm esiGeography_Ontology#Country SPAIN"
<rdftype rdlf resource="webode:fmccarthy diafi upm esiGeography_Ontology#Country'f=
<GeoOnt Code rdf datatype="http: M w3.0rgf2001XMLSchemagstring"-ES</GeoOnt Codes
<GeoOntName rdf datatype="nttp:faww w3 orgf2001XMLSchemagstring">SPAIN</GeoOnt Name=
<GeoOntis_located_in_Continent rdf resource="webode:#mccarthy.dia fi upm.es/Geography_Ontology#EU_Europe'f>
t
t
[

Country |—rasregion *| Region

<GeoOnthas_region_Region rdfresource="webode:limccarthy.diafi upm.es/Geography_Ontology#Catalunya'l= . Canarias
<GeoOnthas_region_Region rdfresource="webode:fmccarthy dia fi upm esfGeography_Ontology#Canarias'/> Ontology instances _

f /
<GeoOnthas_region_Region rdfresource="wehode:mecarthy.diafi upm esiGeography_OntologyGalicia'f Galicia
<GeoOnthas_region_Region rdfresource="webode:limecarthy.dia fi upm.es/Geography_Ontology#Andalucia'f srez, M.C. Suarez de Figueroa, B. Villazén, E.Mspinoza
<frdf Description=




NeOn Scenarios

Glossaries I Dictionaries)
pey—— ) A Flogic
assiiication .
Schemas Taxonomies 5o RDF(S) Ontoloai
—— OWL gical Resource
| _:_7 __________ 4 Reuse
e/ T 606
_ Ontology Design O. Aligning
Non Ontological Resource Pattern Reuse
Reuse O. Merging

Ontological Resource
g v a g

Reengineering

Non Ontological Resource

Reengineering ) .
\
N I‘\\,
U :
|O. Specification 0. Conceptualizatlon O. Formalization O. Implementation
\ Ontology Restructuring

\ 0. Locallzatlon (Pruning, Extension, /

Specialization, Modularization)

1,2,3,4,5,6,7,8, 9
Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;
ntul

In Configuration Management; Evaluation (V&V); Assessment
Engin - - - - =

eroa, B. Villazon, E.Montiel, G. Aguado, M. Espinoza
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Identify type of terms from ORSD

General or Common terms

Reuse general or common
ontologies

Set of
ontologies

Ontology . .
Engineer Ontological Engineering

ingGroup

Whole Ontology

Domain terms

I
& I
Reuse domain
ontologies :

J

Which level of granularity?

Ontology Modules

.

Ontology Development Team

Ontology Statements

NEOp .
Ontological Resource Reuse Process

Reuse Common Ontologies

Reuse Domain Ontologie

S

mmmmmm

Reuse ODPs by naive userJ?

Reuse ontologies

Reuse ontology
modules

Reuse ontology
statements

Set of
ontologies

40

Set of
ontology
modules

Set of
ontology
statements

Watson

LS

4
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NeOn Methodology
10 @
®

Non Ontological Resources

—— — — — — — —— — — — — — — —

I
I
: Glossaries | Dictionaries) Lexicons O. Design Patterns: : O. Repositories and Registries
I
I
I
I

®

> Flogic >

I
I | :
I
Classification - - | P 2 S SN I I
Taxonomies Thesauri RDF(S) | .
Schemas ) ) Il . . | Ontological Resource
—=————=Z P __________ _ _||__éé__9V_VL__§_4___J: Reuse

¢) ®®
[ Ontology Design ] @ @ 0. Aligning

Pattern Reuse
@ O. Merging

Non Ontological Resource
Reuse

@ ‘ @ [ Ontological Resource ]

Reengineering
[ Non Ontological Resource ]

——/

Reengineering @ @

~
@ o0—1

Ontology Restructuring

(Pruning, Extension,

\ O. Localization Specialization, Modularization) /

I Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;

Engi Configuration Management; Evaluation (V&V); Assessment broa, B. Villazon, E.Montiel, G. Aguado, M. Espinoza
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Conceptualization: NeOn [SE==21

Modular approach for ontology construction

Reusability Usability

_|_

Application
Domain O. : Job Secker, Job Offer

Domain O.: Economic Activity, Occupation, Education, Skill, Driving
License, Compensation, Labour Regulatory, Competence

General/Common Ontologies: Time, Geography, Language

+ Representation Ontology: wsmL % -

Ontology
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QESEEMP

ISCO-88 COI\/@

Reference Ontology
8 -9

EURES CEF _»,5%_’
1SO 6392 ONET =
EURES

8—>%—

Language
Occupation

— >

Skill
Ontology

LE FOREM + BLL + EURES

subClass-Of
Geography

Labour
< DAML Time
e© Ontology
« 3N

Regulatory g
' h,
ed |,
. Wo,-k Con ~ W/[ . .
s .
iated
\S o
I | S
requires Cqmpetef_‘\;\e Job Offer Job Seeker (es\0e® R
is associated W Ontology Ontology P R
Competence — %‘ has date of birth /
. 9 / is date of birth of
2 %
0, % ;
@ Time
% %
3 o Ontology
ISO 4217 G — ey
\ begin d@
o0 has B~ of
EEJI B oo«\"iaoe d ~ is begin date
25 !
subClass-Of w c,O‘“Q - 8 FOET
. 7 % ISCED97
Compensation N /;96‘7‘//}6,8 83
(W
Qutalagy §E o %,
S RO
_— Wy
> g .
European Legislation —>Q—> IS § h Education
S Ontology
Driving (c;‘;u? % Ad hoc wrapper
H <
License Economic < 8
Ontology Activity External Sources
, <« @« [T} NACERev. 1.1 =]
rm gy |
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Details of the ontology sesue

. T~
has education /

requires education /

is education of / Education is associated with
Language N
Ontology \ Competence Competence is associated with
: ~—— Ontology - :
o el I = (Grteiney
= e = Ontology / a5 work condition
2o - ek Carslien N a-ated is associated with
S & Q9 Jiayglawry Job Offer
speaks / % 8 =3 tolod Ontology
; A \
/ is spoken by z 2|8 .g <] contract ype |4 has cont_ratctdtvr)_cteh
2 [5]8 / has compensation // IS @ssoclated wi
oo is associated with
.
has natjonality from / : — has location / o
b k < - - c Compensation e - : >
Job Seeker is nation of SfE] Compensation Y i< o cation of Organization
o3 Ontology
has candidacy/ resides in / ol= has job vacancy/
belongs to is residence of | [E[@/]  Country belongs to
v ° v
. has wo i
»| Candidacy |« < . Job Vacancy
belongs to
-§ Location J .
o . e [ islocatedin/
has objective / v ol s has activity sector / e e has vacancy/
has job category / belongs to Offered Work 'g 0 ‘assoua ed vt Requested el i
islassociated with Experience < 2l2 Sector > /\ Work Experience
»| Objective |g = — |s_assoaated W|th Vacancy [
yY \—/ has activity sector / work experience <
is associated with has activity sector /. T
subClass-Of is assqciated with subClass-Of
\ has activity sector /
: is associated with A
ICT Obijective ‘haSJ b Catego CompUting has jjob catego ICT
J is associated with L_Professionals is associated with Vacancy
subClass-Oi _has job _categor_y/
is associated with
( Occupation |g has job category
I/ ic a_pcnri:l-nrl with

Ontology \_/
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NeOn Methodology
10 @
®

Non Ontological Resources

—— — — — — — —— — — — — — — —

I
I
: Glossaries | Dictionaries) Lexicons O. Design Patterns: : O. Repositories and Registries
I
I
I
I

®

> Flogic >

I
I | :
I
Classification - - | P 2 S SN I I
Taxonomies Thesauri RDF(S) | .
Schemas ) ) Il . . | Ontological Resource
—=————=Z P __________ _ _||__éé__9V_VL__§_4___J: Reuse

¢) ®®
[ Ontology Design ] @ @ 0. Aligning

Pattern Reuse
@ O. Merging

Non Ontological Resource
Reuse

@ ‘ @ [ Ontological Resource ]

Reengineering
[ Non Ontological Resource ]

——/

Reengineering @ @

\

O. Specification Scheduling ©O- Conceptualization O. Formalization O. Implementation

= \®

Ontology Restructuring

T (Pruning, Extension,
O. Localization Specialization, Modularization) /

I Ontology Support Activities: Knowledge Acquisition (Elicitation); Documentation;

Engi Configuration Management; Evaluation (V&V); Assessment broa, B. Villazon, E.Montiel, G. Aguado, M. Espinoza
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Ontology Localization

Ontology Localization

Definition

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

A&ﬁﬁ] Task 1. Select the most
Goal

Domain Experts and ODT appropriate linguistic assets

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

v
target natural language. ﬁ Task 2. Select ontology

term(s) to be localized

Domain and Linguist Experts

Input Output !
Task 3. Obtain ontology
An ontology whose ontology An ontology whose ontology terms term translation(s)
terms are expressed in one or have been translated to the target Domain and Linguist Experts
several natural languages, natural language. v
from which one is selected as The resulting translations are added ﬁ Task 4. Evaluate term
source natural language. to available labels of the original translation(s)
ontology already in one or several Domain and Linguist Experts NO
languages.
Are
Who translations
Software developers and ontology practitioners, who form part of the
ontology development team, in collaboration with domain and linguistic vES
experts. 2.
P m Task 5. Ontology update
Domain 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.

Multilingual
Ontology

Ontology
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LabelTranslator NeOn plugin

| Zx *Ontology Navigato 53N ,___': mhl

&= NewOntologyProject71 [OW 4 A

= &3 NewOntologyProject72 [OW Ontology element
=2 >webode:/fknowledgew -
& ;l Classes MName [PmJect
L Project MNamespace lwebode:Hknowledgeweb.semanticweb.orgJ‘Documentation+0nto|ogy#
3 Metwork_of_Exc
-8 Organization
&3 Workpackage Lexical Entries
& Milestone _ ) o
; Event Entries Lexical Entry Relationships
&4 Person entifier at! peec anguage entifier
Identifi Part Of § b | L Identifi
: [+ Documentation LexicalEntry-1 English X [# Synonyms
[#-|_| Object Properties [# Translations
[+ _] Data Propetties L3 [# Antonyms -
KB : ;J Annotation Propertie i [# Scientific names
[ “'l_hab:hn‘\er X‘
& i | |
- » Lexicalizations
& Individuals &2 S

‘ » Lexical Entry Senses
ax- .

» Usage Context

» Sources Lexical Entry Lexicalization Us

» Notes Lexical Entry Lexicalization Usac
‘:;

i | 1Ll | >

Class Restrictions ' Disjoint Classes 2 | Class Restrictions 2 | Disjoint Classes | Linguistic Information | Annotations | Annotations 2

l]lltll|llﬂ§ licte47
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Conclusions

1. The NeOn methodology gives

1. detailed guidelines for building ontologies

2. facilitates the reuse and reengineering of non ontological
resources into ontologies

2. The reuse of non-ontological resources that
have been reached some degree of
consensus in a community allows the
development of ontologies easier and quicker

Ontology
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Handbook on the NeOn Methodology

NeOn Book

NeOn Methodology in a Nutshell

itle Author(s)
Introduction Asuncidn Gomez-Pérez, Enrico Motta, Mari Carmen Suarez-Figueroa
Definition of Ontology Networks Mathieu d'’Aquin, Aldo Gangemi, Peter Haase

Scenarios for Building Ontology Metworks and Glossary of Processes and ActivitiesMari Carmen Suarez-Figueroa, Asuncidn Gémez-Pérez

Caollection of Ontology Life Cycle Models Asuncidn Gomez-Pérez, Mari Carmen Suarez-Figueroa, Mariano Fernandez-Lépez
Methodology guidelines
Ontology Reguirernents Specification Asuncidn Gémez-Pérez, Mari Carmen Suarez-Figueroa

Searching Ontologies Mathieu d'’Aquin, Holger Lewen

Scheduling using gOntt Mari Carmen Suarez-Figueroa, Asuncidn Gdmez-Pérez

Reusing and Re-engineering Non-Ontological Resources Asuncion Gamez-Pérez, Boris Villazdn-Terrazas

Reusing General Ontologies Mariano Femandez-Lopez, Asuncidn Gémez-Pérez, Mari Carmen Suarez-Figueroa
Reusing Domain Ontologies Mari Carmen Suarez-Figueroa, Asuncidn Gdmez-Pérez

Reusing Statements Mari Carmen Suarez-Figueroa, Mathieu d'Aquin

Conceptualizing using ODPs Eva Blomgvist, Enrico Daga, Aldo Gangemi, Valentina Presutti,

Ontology Localization Elena Montiel-Ponsoda, Mauricio Espinoza

Ontology Evaluation Marta Sabou

Modularizing Ontologies Mathieu d'Agquin

Ontology Evolution | Exploiting Tools Rail Palma, Peter Haase | Fouad Zablith

Ontology Alignment Jérdme Euzenat, Chan Le Duc

Techmology Support
MeOn Toolkit Description Michael Erdmann, Walter Waterfeld

NeOn Plugins Andreas Harth, Walter Waterfeld, Holger Lewen

Large Scale Development of Ontology Networks
Fisheries Caterina Caracciolo, Margherita Sini, Aldo Gangemi

Invoices Jose Manuel Gdmez-Pérez

MNomenclature German Herrrero, Tomas Pariente-Lobo

http://www.neon-project.org/nw/NeOn_Book
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= 22 Executive Chapter Summaries are available at the NeOn Web Site

Ontology Requirements Specification Ontology Requirements Specification

Authors: Asuncion Gomez-Pérez, Mari Carmen Suarez-Figueroa

What is an Ontology Requirements Specificatiol Experiments and examples

-
One of the critical activities when developin ) ificati ment
Ontology Requirements Specification | ; f ping | SEBMR: Rt O olog Y ReqIe Ei5p 20
| ontologies is to identify their requirements. AfPupose
Definition | Requiremems included in the ORSD facilitates the l The purpose ofb\fildingtﬁe Ref: Ontologyis to provide a k ledge model ofthe employment domain to beused by public e-
Ontology Requirements Specification refers to the activity of | ontology development in different ways: (1) allowing | E""'““‘“e"' SEEvEes
collecting the requirements that the ontology should fulfill H & H t i SOpe.
g b qb ildi the oritology. t [gy intended | the identification of which particular knowledge | The ortology has to ous just on the ICT ( ion and C: jication Technology) domain. The lexel of granularityis directly related to the)
{e.q., reasons to huild the ontology, target group, intende 1 should b ted in th tology: (2) facilitati L et
uses) and possibly reach through a consensus process 1 should be represented in the ontology; (2) facilitating | d and tamma
i the reuse of knowledge resources by means of | 2 Irn 'e;wlnm'on ';:: 3 7 e
. . h. i nted i L 2
Goal I focusing the resource search towards the particular | 3 H::d;;"::dtme meememe S
The activity states why the ontology is being built, which its | imawledge fo be:represented inithe ontology;iand (3) I U f < Unmypto g i st sdaipohing) o ol oG alnotsr. tocu patizn o immaidabicon i g
intended uses are, who the end-users are, and which | permitting the verification of the ontology with respect | User 2. Employer who needs more human resources. _ _ ) } N
requirements the ontology should fulfill l to the requ"emems thal the ontology ShOLI|d fu|f'|| | User 3. Public or private employment search senice that provides assistance to gather C\5s or job postings and to prepare some data and statistics
————————— — g User 4. National and Local Governments that wantto anahee the situation on the emp nt market in their countries and to prepare documents
; ¢ Outout on employment, social and educational policy.
s oL What is the process? Eﬁen =
Ontology Requirements Use 1. Publishing CV. Job seeker places hisher C\on the PES Portal.
A set of ontological needs Specification Document / Setof ontological 3 / Use 2. Publishing Job Offer. 20 Emploerplaces a Job Offer on the PES Portal.
(ORSD) et of ontological needs Use 3. Searching for Job Offers. The Emplowerlooks for candidates for the Job Offer through the PES Portal.
= Use 4. Searching for Employment information. Job Seeker looks for general infrmation about emmployment in a given location at the P ES Portal.
2 Ej0rtol Reguirements
L Task 1.1dentifying the uﬁfﬁose scope and Lot i
Software developers and ontology practitioners, who form the x g p + P NFRI . The ontology must support a multilingual sc=nanio in the following languages: English, Spanish, talian, and French.
ontology development team (ODT), in collaboration with users implemnentation language (by the ontology ) &{% NFR2. The ontology must be bassd onthe intemation al, European or de- ficto standards in exigtence or underdewelopment.
and domain experts development team through sets of interviews with 5 b. Furctional Reguirements: Groups of Competency Questions
o users and domain eme”ﬂ Experts and ODT CO.01. Job Seeker (14 CQ) cqsz Job Offer (11 C0)
en - p 2 Lewi i r = R h
Task 2. |dentifying the intended end-users (by the COI.\I\/hat!slheJob Seeke(snarﬂe. !.euus b.-ifammon ) ) CQ12. What isthe empl CEFRIEL
— — | S el e e PR St ot COZ.Whatis the Job Seeker's nationality? British ; Spanish; Ralian; Company, Milano, ttaly; ATDS Madrid, $pain
This activity must be carried out at the heginning of the ontology gy develop . gl ey French: C13. What kind ofjob does the empl < ofler? Jaa P .
project and in parallel with the knowledge acquisition activity interviews with users and Eomam experts) Experts and ODT 0% . Whatis the Job Seeker's contadt i ion? Tel: 1 lr . Database inistrati
Email: jsanz@fiz.upm2es CQ14. What kind o fcontract does the emplower’s offer? Seasonal Job;
Task 3.|dentifying the intended uses (by the ﬁ:ﬁﬂﬁ—ﬁﬁ.l C04. What is the Job Seeker's cument job? Programmer; Computer | Autonomous
ontology development teamn, through sets of A Engineer; Computer Assistant CQ15. How much salary does the employer's ofler? 3500 Euros, 3000
interviews with users and domain experts) Experts and ODT C0Q5 . Whichis the Job Seeker's desired job? Radio Engineer; Hardware |USD
¥ [designer; Sotware Engineer C016. What kind o feconomical adtivity does the employer have?
Task 4.1dentifying requirements (by the ontology COB. Which are the Job Seeker's desired working condiions? Research; Financial; Education ; Industrial
The main goal of the ontology. In other words, the main function or role that development team through a set of interviews with s . 1 Job; Traif hip: C: CQ17. What isthe description ofthe job offer? Sun Certified Java
that the antology should have. users and dormain experts). Ontology requirements £07. What kind of contract doesthe Job Seeker want? Full time ; Partial |Programmer
Scope are divided into the following two types: Users, Domain ftime; Autonomous; Seasonal Job C0Q18. What are the working conditions ofthe job ofler? Full time; Partial
he general coverage and the degree of detail that the ontology should have. - Non-functional ontology requirements, which refer| Exverts and 00T C0S. Whatis the Job Seeker's work experience? 6 months, 1 year, 2 [time; Autonomous; Seasonal Job
= to the general aspects not related to the ontology years C0Q19. What isthe required education lewel for the job offer? Basic
3limplementation Language CQ9.Whatis the Job Seeker's area of ? Jana Pr i i on; Higher ion Aniversity
The formal language that the ontalogy should use. content 2 > 3 3 :
alintended EndUsers - Functional onfology requirerments, which are i) I;‘a'allises Bl N 2 soms i ) CUZU.;ﬂ/hat |s:he requlr:d work experience for the job offer? 1 vear, 2
n ifi s . Isthe e el S expertise’s 501 are gineenng (years, 3 years, 4 years, D ormore wars
The intended end-users of the ontology. f:f;tfmt ;‘ge;a;;z?;‘ :nn;\?v‘?;?j;latto b repiasentad CQ11. Which are the Job Seeker's sills? $OL programming, network ~ |CQ21. What is the required knowledge r the job offer? Java, Haskell,
5|intended Uses E— 2 - a dminigtration indows
The intended uses of the ontology Task 5. Grouping requirements (the list of CQs) | eeo Daman C022. What are the required skills lorlhe]oboﬁer” ASP Programmer,
6|Ontology Requirements ¥ xperts and ODT Data wareh Hardware
a. Non-Functional Requirements Task 6. Validating the set of requirerments {including . 7|Pre- Glossary of Terms
The general requirements or aspects that the ontology should fulfil, including hoth non-functional and functional ontology Mo ﬁ |a.Temns from Competency Questicns + Freguency
optionally priorities for each requirement. requirements) oo Job Seeker 27 Name 4 Address 1 Objective 3
omain Expe )
b. Functional Requirements: Groups of Competency Questions = i e Cv ! 2 Gender 1 Nationality 1 Job Category 3
The content specific requiremnents that the ontalogy should fuffil in the form of re they valid Personal hbrmation 3 Birth date 1 Contact (phone, ax, mail) 3
groups of comnpetency questions and their answers, including optional priofitieS | peeeccc=c—e_e——— S 4L TR —— \ [b. Terms from Answers + Frequenoy
for each group and for each competency question. ! T Task7 Prioritizing requirements (including both 1 S engineer, p Y I Job, 2 |Research, Financial, Education 4 |3uou Euros per month 1
1 Ay g :
ﬂ;re_clossw of Terms | non- functlor;al and functional ontology L Bnhsh'. Spanish, lalian, French Iﬂaslc education, Higher education1 |1 year, 2 years, 3 years 1 |CEFRIEL Reszarch Company 1
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