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what is Protégé?
What is Protégé? (from their webpage)

A free, open-source ontology editor and framework for building
intelligent systems

Protégé is supported by a strong community of academic,
government, and corporate users, who use Protégé to build
knowledge-based solutions in areas as diverse as biomedicine,
e-commerce, and organisational modelling.

Where to getit: http://protege.stanford.edu/
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Protégé Website

P
<€Protege SOFTWARE SUPPORT COMMUNITY ABOUT

A free, open-source ontology editor
and framework for building
intelligent systems

Protégé is supported by a strong community of academic,
government, and corporate users, who use Protégé to build
knowledge-based solutions in areas as diverse as
biomedicine, e-commerce, and organizational modeling.

DOWNLOAD NOW USE WEBPROTEGE
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Active Ontology Tab

#ile Edit View Reasoner Tools Refactor Window Ontop Help

< | > o untited-ontology-684 (ip:/ i itled-ontology-684) | search... |
Active ontology'} Entities x Individuals by class X\DL Query x Individual Hierarchy Tab x
0....ogy neader: EIECE
ontology R! htp:/AwWW. i 4/10/untitled-ontology-684 Metrics [
Ontology Version IRI Axiom 3
Logical axiom count 15
Annotations Declaration axioms count 8
Class count 3
Object property count 2
Data property count 3
Annotation Property count 1
Class axioms
SubClassOf 4
DisjointClasses 1
=)
\Ontolngy imports  Ontology Prefixes General class axioms
Imported ontologies: ELECE
Direct Imports
Indirect Imports

Part 5 - The iTelos Methodology




DataScientia

Unitas per Varietatem

1(/, Knowdive
~A Research Group
>

Knowledge Graph Engineering Department of information engineering and computer science

Create/Edit Ontologies

File Edit View Reasoner Tools Refactor Window Ontop Help

< | > o untiied-ontology-684 (ntp:/imn. jes/20 itled-ontology-684) -] search... |

Active ontology x Entities x Individuals by class x\DL Query x Individual Hierarchy Tab x

Ortology header: ]
ontology R tp:/Awww. 2024/10/untitled-ontology-684 Metrics g

Ontology Version IRI Axiom kil
Logical axiom count 15 <

Annotations Declaration axioms count 8

Class count 3

Obiject property count 2

Data property count 3

Annotation Property count 1

Class axioms.
SubClassOf 4
DisjointClasses 1

\Ontolngy imports |Ontology Prefixes General class axioms

Direct Imports

Indirect Imports
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Ontology Statistics

File Edit View Reasoner Tools Refactor Window Ontop Help

<|> ‘@unthled—ontalogy-sad (http:/h i i tology-684) 5

Active ontology x Entities x Individuals by class X\DL Query x Individual Hierarchy Tab x

Ontology header: B | fOntology metics:
Ontology IRl ttp://www. { 4/10/untitlec-ontology-684 o

Ontology Version IRI wlom 3
Logical axiom count 15
Annotations Declaration axioms count 8
Class count 3
Object property count 2
Data property count 3
Annotation Property count 1
Class axioms
SubClassOf 4
DisjointClasses 1
=)
\Ontolngy imports  Ontology Prefixes General class axioms

Direct Imports

Indirect Imports
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Ontology IRI

File Edit View Reasoner Tools Refactor Window Ontop Help

< | > o untited-ontology-684 (ip:/ i itled-ontology-684) | search... |

Active ontology x Entities x Individuals by class X\DL Query x Individual Hierarchy Tab x

Ortology header: EIECE
P e e——— 4/10/unitc-ontology-684 ( wetrcs [
Ontology Version IRI Axiom 3
Logical axiom count 15
Annotations Declaration axioms count 8
Class count 3
Object property count 2
Data property count 3
Annotation Property count 1
Class axioms
SubClassOf 4
DisjointClasses 1

\Ontolngy imports  Ontology Prefixes General class axioms

Direct Imports

Indirect Imports
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Ontology Import

File Edit View Reasoner Tools Refactor Window Ontop Help

< | > o untited-ontology-684 (ip:/ i itled-ontology-684) | search... |
Active ontology x Entities x Individuals by class X\DL Query x Individual Hierarchy Tab x
Ortology header: EIECE
Ontology R htp://wwi 4/10/untitled-ontology-684 Metrics [
Ontology Version IRI Axiom 3
Logical axiom count 15
Annotations Declaration axioms count 8
Class count 3
Object property count 2
Data property count 3
Annotation Property count 1
Class axioms
SubClassOf 4
DisjointClasses 1

W Ontology Prefixes General class axioms

Direct Imports
_—

Indirect Imports R
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Entities Tab

File Edit View Reasoner Tools Refactor Window Ontop Help

<[> ‘@ untitled-ontology-684 (http:/ i i tology-684) M Search... ‘
Active ontology | Entities x Jndividuals by class X\DL Query x Individual Hierarchy Tab x
Ortology header: EIECE
Ontology IRl http://www. { i tology-684 Metrics £
Ontology Version IRI Axiom 3
Logical axiom count 15 5
Annotations Declaration axioms count 8
Class count 3
Object property count 2
Data property count 3
Annotation Property count 1
Class axioms.
SubClassOf 4
DisjointClasses 1

\Ontology imports IOntoIogy Prefixes \General class axioms
Imported ontologies:

Direct Imports

Indirect Imports
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Class Hierarchy View

File Edit View Reasoner Tools Refactor Window Ontop Help

| < | > |o untitd-ontology-684 (rtp: i tology-684) | search.. |
oot
Active ontology x Entities x Individuals by class x DL Query x Individual Hierarchy Tab x
Annotation properties Datatypes Individuals = @ Doctor — http://www.co-ode.org/ontologies/ont.owH#GO_6000000 J
m Object properties Data properties Annotations Usage
Asserted |~ |

- sserted|™| Annotations
¢ ® owl:Thing rdfs:label  [language: en]

@‘ Doctor

Patient

schema:Hospital

Equivalent To S

SubClass Of
DateOfBirth some xsd:string
Name some xsd:string

General class axioms
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Object Property View

File Edit View Reasoner Tools Refactor Window Ontop Help
"< | > [o untited-ontology-684 jesi20 fHed-ontology-664)

ay-684) ]

Search...

Tresape

Active ontology x Entities x Individuals by class X\DL Query x Individual Hierarchy Tab x

Annotation properties Datatypes Individuals =m p:/ co-ode. 0l |ﬂf‘ﬂ_6000003J
Classes Object properties IData properties Annotations  Usage |
Object property hierar SEE ¥ annotations: TreatsPatient [ENELE

Asserted || anotaiions ¢
rdfs:label [language: en]

TreatsPatient
Descripton; reatspatent G
Functional Equivalent To
Ulnverse functional SubProperty Of
[ Transitive
Inverse Of:
[ Symmetric
= . Domains (intersection)
[ Asymmetric
Doctor
Reflexive
Ulrreflexive

Patient

l Ranges (intersection)

-
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Data Property View

File Edit View Reasoner Tools Refactor Window Ontop Help

< 4 untitled-ontology-684 (http:// itology-684 v| Search...
haes
Active ontology x\Emities  Individuals by class x DL Query x\lndividual Hierarchy Tab x f
\Anno(ation properties Datatypes Individuals = m Address — http://www.co-ode.org/ontologies/ont.owi#GO_6000007 J
\classes Object properties Data properties Annotations Usage
Data property hierarchy: Address \nnotations: Address aliz0E)
Sk Annotations
owl:topDataProperty rdfs:label  [language: en]
=LakkEss Address
= DateOfBirth
=Name

Characteristics: Address IS® | Description: Address' [(E0E]

[IFunctional Equivalent To
SubProperty Of

Domains (intersection)
©schema:Hospital

Ranges
.xsd:string -~
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2 Schema Alignment in KGE - Practical
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Schema Alignment in KGE

m We have the purpose already specified as an informal ER model.
m We formalize the informal ER model as an OWL file.

m We align the entity types of the above formal OWL file to their
general entity types in the chosen knowledge teleontology (also in
OWL) for the KGE purpose. This is a formalization of the EER
model for the KGE purpose.
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Schema Alignment in KGE (contd.)

m Finally, the teleology is produced as an OWL file by:
m first, identifying only the leaf entity types for which we have data
m second, dropping all the entity types more general to the leaf entity
types
m third, adding all the purpose-specific object and data properties of the
general entity types to the leaf entity types (if applicable)
m Revisiting and rechecking language definition: In case any entity
type, object property or data property are left without a unique UKC
identifier, such a definition is achieved here.

m Next, we define the notion of a teleology in more detail and provide
illustrations of an example schema alignment.
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Schema Alignment Input: ER Model

Bl Patient
” : Identifier: xsd:String
Identifier; xsd:String Name: xsd:String
Name: xsd:String DateOfBirth: xsd:String
Specialization: xsd:String TreatsPatient N
. v
( )
Hospital
AdmittedTo
WorksAt | |dentifier: xsd:String
Name: xsd:String
Address: xsd:String
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Alignment Input: Knowledge Teleontol-
ogy

File Edit View Reasoner Tools Refactor Window Ontop Help

|® untitled-ontology-685 (http://www.semanticweb.org/mbagc/ontologies/2024/10/untitled-o

schema:Organization_GID-455

Active ontology x Entities x Individuals by class x| Individual Hierarchy Tab x DL Query x
Annotation properties Datatypes

Individuals = ® schema:Organization_GID-455
Classes Object properties

Data properties Annotations Usage

H Annotations

7 @ owl:Thing
¢ ®schema:Organization_GID-455|

schema:MedicalOrganization_GID-454
schema:Person_GID-463
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Schema Alignment Process: formalize ER
Model

Active ontology x Entities  Individuals by class x Individual Hierarchy Tab x DL Query x
Annotation properties Datatypes Individuals i

= @ Doctor_GID-451 — http:/lknowdive.disi.unitn.it/etype#Doctor_GID-451
Annotations Usage

Annotations

Classes  Object properties Data properties

¢ ® owl:Thing rdfs:label [language: en]
Doctor_GID-451 Doctor_GID-451
Patient_GID-452 -
schema:Hospital_GID-453 rdfs:comment

A person who is qualified to treat people who are ll.

Equivalent To

SubClass Of
DateOfBirth GID-461 some x
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Schema Alignment Step

Active ontology x Entities x Individuals by class x DL Query x Individual Hierarchy Tab x

Annotation properties Datatypes Individuals = @ Doctor_GID-451 — http://knowdive.disi.unitn.it/etype#Doctor_GID-451
Classes Object properties Data properties Annotations Usage

Asseﬁed: Annotations
¢ ®owl:Thing rdfs:label [language: en]

schema:Person_GID-463
¢ ® schema:Organization_GID-455
schema:MedicalOrganization_GID-454 rdfs:comment
Doctor_GID-451
Patient_GID-452
schema:Hospital_GID-453

Doctor_GID-451

A person who is qualified to treat people who are ill.

<4 Doctor_GID-451 X
"l Data restriction creator Object restriction creator [ 8
Equivalent To Class expression editor Class hierarchy

Asserted ~
SubClass Of =

8 ¢ ®owl:Thing
DateOfBirth_GID-461 some xs Doctor GID-451

Name_GID-462 some xsd:strir Patient_GID-452
schema:Hospital_GID-453
schema:Organization_GID-455

schema:Person_GID-463

General class axioms -
SubClass Of (Anonymous Ancestor)

Instances
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Schema aligned to Knowledge Teleontol-
ogy

Active ontology x Entities x Individuals by class x DL Query x Individual Hierarchy Tab x
Annotation properties Datatypes Individuals =

Doctor_GID-451 — http://knowdive.disi.unitn.it/etype#Doctor_GID-451
Annotations Usage

Annotations

Classes Object properties Data properties

+ ® owl:Thing rdfs:label [language: en]
¢ ® schema:Person_GID-463 Doctor GID-451
Patient_GID-452 -

Doctor_GID-451

¢ ® schema:Organization_GID-455

¢+ ® schema:MedicalOrganization_GID-454
schema:Hospital_GID-453

rdfs:comment

A person who is qualified to treat people who areill.

Equivalent To

SuhClass Of
DateOfBirth_GID-461 some xsd:string
Name_GID-462 some xsd:string
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Teleology

Active ontology x Entities x\lndividuals by class x\lndividual Hierarchy Tab x\DL Query x\

Annotation properties \Datatypes \Individuals = @ Doctor_GID-451 — http:/lknowdive.disi.unitn.it/etype#Doctor_GID-451
Classes \Object properties \Data properties Annotations Usage

Class hierarchy: Doctor_GID-451

ZISEE
siln

Annotations
¢ ® owl:Thing rdfs:label [language: en]
© Doctor_GID-451 Doctor_GID-451
0 Patient_GID-452 -

© schema:Hospital_GID-453 rdfs:comment

A person who is qualified to treat people who are ll.

Description: Doctor_GID451

Equivalent To

SubClass Of

©DateOfBirth_GID-461 some xsd:string
®Name_GID-462 some xsd:string
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Revisit Language Definition

m Finally, each teleology concept: {entity type, object property and
data property}, one at a time, is checked with the language resource
sheet whether its UKC Global Identifier (GID) exist.

m There can be two cases:

1 if the UKC GID exists in the language resource sheet, then check
whether it is written in the teleology OWL file. If not, rewrite the GID
as, e.g., conceptname__GID-theactualGID, e.g., doctor__GID-451,
OR,

2 if the UKC GID does not exist in the language resource sheet, then
perform language definition for the concept and do the rewriting in the
OWL file.
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