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Ontology Editor

Protege is an ontology editor software developed at Stanford:

] The Protégé Ontology Editor and Knowledge Acquisition System - Microsoft Internet Explorer e
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welcome to protégé
Protégé is a free, open source ontology editor and
knowledge-base framework.
The Protégé platform supports two main ways of modeling 4
ontologies via the Protégé-Frames and Protége-OWL . =Y
news editors. Protégé ontologies can be exported into a variety of s B N =
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Protegé (1)

Why Protegé?
* Protége ontologies can be exported into avariety of
formats including RDF(S), OWL, and XML Schema.

» It'spossibletowork directly with the Protégé APIs.

» Collaborative Work (Protegé on a\Web Server)

* Protége is supported by a strong community of developers
and academic, government and corporate users



Protegé (2)

Why Protegé?
* |InProtegéis possible to import ontologies

o Protege OWL Plugins
* Two main ways of modeling ontologies:

Protégé Frames Editor: frame-based ontologies. Ontology: a set of classes (in a

subsumption hierarchy), a set of slots to describe properties and relationships,
and a set of instances of those classes.

Protegé OWL Editor: ontologiesin Web Ontology Language (OWL). The OWL
formal semantics specifies how to derive itslogical consequences.

e Open Sources (last but not |east!)



Protegé OWL Editor

OWL DL (it’'sthethird step) once you start Protegé

‘;ﬂ Create Hew Project

Language Profile 3
' RDF Schema and onvil
2 Pure RDF Schema without Oyl

LS = |

F © Ywvhich OW1L/RDF dialect do yvou want to use?

“ou can =elect which elemert=s of OVl and RDF waou
weant to use in your project. You can change these
settings later at any time, using OWYLIPreferences.

For example, if you select OvL Lite, then you cannot
creste awlunionOf classes, and if you select pure RDF
then you can only creaste rdf. Properties and rdfs: Classes.

= Back " Plext = Eini=sh Cancel




Protegé OWL Editor (2)
Create a Ontology Project in 3 steps

<€ Welcome to Protégé B

-‘Recent Files

{éprotégé
Fizzahlew ppri [ Open Recent

e SPEREr PR Help

pizza .ol ppr [= Open Other ..
Getting Started

EAG

|_ User's Guide Select a Project Type:

<4 Create NHew Project o

E2| Create from Existing Sources

Protége Files [ pont and pins)

Protege Database
Experimental XML File {.xml)

< CWL [ RDF Files

R

D Mesw Project ...

[ “# Create Hew Project —

Language Profile 3
(! RDF Schema and Ol
1 Pure RDF Schema without Gl

Mext = || Einizh || Cancel

LA -] Which OWL/RDF dialect do you want to use?

You can zelect which elements of CWWL and RDF you
weant to use in your praject. You can change these
=settings later at any time, using CWLIPreferences.

For exarnple, if you select OWL Lite, then you cannot
creste owlunionOf classes, and if you select pure RDF
then you can only creste rdf:Propetties and rdfs Classes.

= Back ” Mext = ‘i Finizh l ' Cancel

N”




Protegé OWL Classes

Creating Classes with Protegé

- Select owl:Thing, go to “Tools” and
click on “Create subclasses”;

ﬁ <new> Protége 3.2.1 =il
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o SRIE
Start Debugger
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Generate OALDoc.
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owt Thing Refactor b e L s Valug ‘ Lang ‘
Tafs-comme & 4
& Add Arnctations
v
it dea
i b Asserted Conditions
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NECESSERY
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l:H WRR & B ® Logic View () Properties View




Protegé OWL Properties

There are three types of properties:

- Object properties, link an individual to an individual;

Datatype properties, link an individual to an XML Schema Datatype
value or rdf litera

- Annotation properties, used to add information to classes, individuals
and object/datatype properties

"—ﬂ Pizzallew Protege 3.2.1 (file:'C'Programmi'Protege 3.2 1Pizzalew.pprj, €

File Eclit Project AL Code Tools Wincomwy Help

MEE 4 BE tud d% Mo e

|/ @ hietadata (Ontologyl 178612164 0wl | oL Classes | M Fropetties | *
PROPERTY BROWSER PROPERTY EDITOR

For Project: ¢ PizzaMNew For Property: Il |hasCount
| Object | Datatype | Annctation | Al | (S [o3f o B
Ml rNhiacrt nranartiac i Ei-} [ | | Property




Protegé OWL Editor (7)

Creating Properties with Protegé

A <mew> Protégée 321
Froject [ T I Cocde Toaols WWINCowe
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A Individual=s

I/ o Classed I/ Bl Properties
PROP.TTY EDITOR

For Properiby:
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Protegé OWL Plugins

Tab Widget

OWLViz
Instance Tree tab
Jambalaya
OntoVizTab
String Search
QueriesTab



Protege OWL Plugin

‘;Qi Configure filel)CiProgrammi/Protege_3.3.1/EnergyCnto.pprj

[' Tabk Widuets rOptiDns r'l.-“-.ﬂzards |

. - Protegé Pluginsalow to

i I— Teb W [ perform different tasks.

E i I For example:

9 omrametas They can be used to load and
2R save OWL filesin various
S onmete formats (backends

B s i pluging), to edit OWL

0 et ontologies with graphical
; 5* widgets (slot widgets and
[ ostaestaran tab plugins), and to

O FaoetConsirantsTay perform intelligent

O retarcoste - reasoning (Racer Pro).

| \/ [0].9 J | Cancel




Tab Widgets :OWLViz (1)

OWLViz enables the class hierarchies in an OWL Ontology to be viewed and

incrementally navigated.

<§ Configure file:'C:Documents20and%20Settings\ltente Desktop/iontoenergy. =

[ Tak Widgets [/Optinns rﬁmzards |

OWLViz integrates with the = — b l*
Protege-OWL plugin, using o E— 2
the same colour scheme so that O: puaptares
primitive and defined classes (] FaceConstrisTon l
. . . L FarmsTab
can be dIStI ngl.“Shed [[]  InstancesTah
[ InstanceTreeTak
[ JsmbalayaTak
Computed changes to the class 5 g
hierarchy may be clearly seen, s emaelica
and inconsistent concepts are o EONEEE—
I I I [ PalConstrsintsTak -
highlighted in red. = G
[l ProtegePropertiesTak
[T ProtegeScriptTak
[ SlotsTak
[] StingSearch =

| J 8], | | Cancel




Tab Widgets : OWLViz (2)

OWLViz has the facility to save the class hierarchy to various concrete
graphics formats including png, jpeg and svg.
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Tab Widgets: Instance Tree Tab

The InstanceTree widgets allow navigation of frames that are directly and

indirectly referenced from an instance in a tree structure.

p2land%205ettings'Litente Desktop'ontoenergy.pprj, OWL / ROF Files)

.

Help
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Tab Widgets : Jambalaya (1)

Jambalayais a plug-in created for Protégé to visualize the knowledge bases

created by the users.

The Jambalaya Tab is composed of the
Protégé class and instance panels as
used in the rest of Protégé. The class and
Instance panels are synchronized with
the Jambalaya Main View, so double-
clicking aclasswill zoom to that
class/instance and open it.

‘iﬂ Configure file:iC:Documents%20and®%205ettings Utente Desktop/ontoenergy.... =

[' Tab Widgets rOptions rWTzards |

visile |

Tab Widget

| & &l BRI &

ORI EE

ool

gl

Oooool

WL WetadataTab
WL ClassesTak
WL PropertiesTak
CWLindividualzTak
CAWLFoarmsTak
GueriesTab
JambalayaTakb
AlgernonTab
ChangesTab
ChangeStatisticsTab
ClzesAndinstancesTah
ClzesTab
DatatdasterTab
DebuggerTestTab
FacetConstrairt=Tak
FormsTak
InstancesTakb
InstanceTreeTak
JezzTah

KATooITak

KnowledgeTreeTab

[»

<!

| Sox ||

Cancel




1 ... 1abWidgets: Jambalaya (2)
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Tab Widgets : Jambalaya (3)
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Widgets : Jambalaya (4)
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B

. emss T l'@?ZWi dgets : Jambalaya (5)
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Tab Widgets: OntoViz Tab (1)

The OntoViz Tab allows you to visualize Protege ontologies with the

help of a highly sophisticated graph visualization.
<€ ontoenergy Protégé 3.34  (filenC:Documents%:2

File  Edit Project ©WL Code Tools  Windows

OCE6E B E b

( @ hetadata (Ontology1 195308540 o) r L Clas

Config 4@ w [sfiop = :

frame | Subl sUp mgﬁ |ﬂﬂﬂ

<% ontoenergy Protégé 334  (filesCrDocuments

File  Edit Project oWL  Code Tools  Window

ODEeE ftBE mgd ¢

[ @ Metadsta (Ontology11953085400w) | | CWALCE

Config @ L] IEI]OP .: :

1]

IC

Classes A u

ravl: Thing

Energy_Domain
Country
EnergySecurity
EnergySources

4vYvYY

Energyllze

Commercial

Electric

Incdustrial

Fesidertial

Transportation
EnvionmentalConzeguences (5]
Infrastructures (71

Rizks ()

Solutions

frame |Suh| 3up| slx | i@'n_s‘ﬂ

q [T

Classes pl

ral: Thing

Energy_Comain
Country
EnergySecurity
EnergySources

47YvYY

Energylze

Commercial

Electric

Inciustrial

Fesidertial

Transportation
EnvionmentalConsequences (5]
Infrastructures (7

Rizks ()

Solutions

<€ ontoenergy Protégé 3.3.4  (file’ChDocuments®:20and

File Edit Project ©OWL  Code Tools  Windowe Help

OEE B E mgd &

7 ¢

[ @ Metadata (Cntology1195308540.0nd) | | GiALClasses |

Config @1@ L} E[IOPE:
frame |Sub| Sup| =lx | izx | sit | zle | ins!|Create Graphh
(] [T
Classes 5
vy, Thing
Energy_Domain
> Couritry
> EnergySecurity
> EnergySources
v Energyllze
Commercial
Electric
Inclustrial
Residential
Transportation

EnvionmentalConsequences (5]
Infrastructures (7]

Risks (&)

Solutions




Tab Widgets : OntoViz Tab (2)

ontoenergy Protégé 3.3.1  (file:\C:\Documents’:20and%:205ettings \Wtente Desktopontoenergy.pprj, OWL J RDF Files)

File  Edit Project oWl Code Tool:  Window  Help

[Em= i ] r
O BB ma ¢
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4 -
h 1=
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_—___‘__‘——_
. - -
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— ______————'__ — "'*—-.,_H
e — T E
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//’ e .
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== A Eral same st
[
1 [»]
| e e ——— L — e R e —— ey T aeee———] ey |



Tab Widgets : String search

The String Search tab allows the user to search through all values of type
String in a knowledge base. It can be used to search for classes, slots and
Instances, as well asto search through dot values in the knowledgebase

<4 String Search Tab - Protégé

|NaturaIGas | Iﬂ

Frame Direct Type | Matched Siat | Matched ‘alue
’ Irag Opechlembers 3 izZnefMajorProducerOf Q Maturalzas
‘ Indonesia Opechembers B isCnelfMajorExporterof ‘ Maturalzaz
’ Indonesis Opechiembers 3 izonelthajorProducerOf ’ Maturalzas
’ Algeria Opechembers B isCnelfMajorExporterof ‘ Maturalzaz
Q Algeria Opechiembers 3 izonelthajorProducerOf Q MaturalGas
’ China MonDpeckembers (= isCnelfMajorExporterof ’ Maturalzaz
’ China MonCpechembers 3 izonelfajorProducer Of " Maturalzazs
‘ Sauditrabiz OpechMembers B i=0neCfMajorProducerOf ‘ Maturalzas
’ Fropane FozzilFuel 3 izstypeOf '. Maturalzaz
‘ Iran Opechembers B i=0neCfMajorExporterof ‘ MNaturalzas

* Frame: the Frame column displays the browser text of the frame

 Direct Type: Displays the direct type of the frame

» Matched Slot: Displays the slot that had a value matching the search string
« Matched Vaue: The value that matched the search



Tab Widgets : Queries Tab (1)

“Q‘Q Configure file:/C:Documents%:20and% 20SettingsAtente Desktop/ontoenergy.... ==

(v The queries tab allows you to

—a knowledgeb d
visible | Tab Widget | q u ery nOW g %S an
¥ OWLMetadstaTab =Ly
¥ o 71 export theresults.
W CWLPropertiesTak
[wl  CwLindividuslzTakb
L FormsTab
[w]  GueriesTab
[w]  JambalayaTab
¥  UMLSTah
] AlgernonTak
[ changesTak
[ ChangeStatisticsTak
[ clsessndinstancesTab ]
[ cClsesTah Microsoft Excel - ontoenergy_produced.csy
; E:f:;;ji::t:ab File Modifica \isualizza Inserisci Formako  Strumenti Dati Fipestra ¢ Adobe PDF
[ FacetConstrairtzTab
[l FormsTsk . _
[ InstancesTab DE"E %l}k“j}/ 3:-%@ K- %Eﬁs%lil ﬂalﬂﬂ‘%v=
[ InstanceTreeTsk B12 - =
[ JessTab A B | C
LI KaToolsh 1 Instance Typels) i5sOneOftajorProducerOf
2 “enezuela Opechembers MaturalGas
| o | | X cancs 3 Algeria Opechiembers MaturalGas
4 LnitedArabEmirates Opechiembers MaturalGas
5 lran Opechlembers il
B Saudifrabia Opechembers MaturalGas
7 Migeria Opechembers MaturalGas
8 Kuwait Opechembers MaturalGas
2]



Select class

<€ oNoenergy Protégé 3.3.1
File:
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Tools: OWLDoc (1)

OWLDoc is atool that generates JavaDoc style html page documentation for
an OWL ontology. OWLDoc has been implemented so that it may be used
with Protege-OWL in order to generate documentation for OWL ontologies.

r

File  Edit Project Ol Code

OEE B E &

Toalz Windowe  Help

‘;Qi omtoenergy Protégeé 3.3.1 (filesCiDocuments%20and®205ettings'thente 'Desktop'ontoene

| @ Metadata (Ontology1125308540 0

For Project: @ ontoenergy

As=zerted Hierarchy

Determine OVl Sublanguage...
Start Debugger

Generate CWWLDoc ...

cick ChL

Patterns

Refactor

=

Wmiduals =
]
, DNH

rg\

ol Thing
v Enetrgy_Damain
k4 Courtry

MonOpechembers

OpecMembers

il

Property \

rdfs:comment

N



Tools: OWLDoc (2)



Tools. OWL Doc (3)



Tools. Ontology Testing (1)

A mechanism to execute small test cases.
Users can press an ontology test button, and the system will
execute a configurable list of tests.



Tools: Ontology Testing (2)

These tests are small Java programs that basically take a
class, property, individual, or ontology as its input, verify
arbitrary conditions on them, and in case of failure, return an

error message.

For example, symmetric properties must have equal ranges
and domains. If a property in the ontology violates this
conditions, then the system displays a warning. In some
cases It even provides a “repair” button, which attempts to
remove the source of the violation automatically.



OWL Plugin

Backends Widgets

1. Importing a DataBase

2. UML



Backends Widgets: | mporting a Database
X

JDBC isastandard Java APl for SQL database accesses.



Backends Widgets: UM L Backend (1)

The UML back-end plug-in provides an import and export mechanism
between the Protege knowledge model and the object-oriented modeling

language UML..

* Create an XMl file

» Choose “ Export to format"

» Select UML as the import format

» Select the XM file.

* Use new File exported with atool
support UML (Poseidon, Argo...) to
create a class diagram



Racer Pro (1)

The OWL Plugin provides direct access to DL reasoners such as
Racer. The current user interface supports two types of DL
reasoning:

» Consistency checking (i.e., the test whether a class could have
Instances) can be invoked either for all classes with a single
mouse click, or for selected classes only. Inconsistent classes are
marked with ared bordered icon.

e Classification (i.e., inferring a new subsumption tree from the
asserted definitions) can be invoked with the classify button on
aone-shot basis.



Racer Pro (2)

™~

Press the button Connect to connect
the graphical interface to the

/ RacerPro reasoning engine.



A Case study

Energy ontology description

Nixon’'s Diamond



Energy Ontology Description (1)

Energy _Domain isthe superclass, a sort of root node
that contains all other subclasses.

On the same hierarchy level there are 2 classes also:
Risks e Solutions. They have been included in this
level because they are transversal across the ontology.

In this way was possible to create horizontal links
between classes and instances into the hierarchy tree.



Energy Ontology Description (2)

Energy Ontology i1s more developed in width than in
depth.

At first a basic structure of concepts has been identified.
The taxonomy has been created starting by a database
containing 200 documents

At alater stage this database has been increased using a
spider. The ontology has been tested with Racer Pro.



Energy Domain has 6 subclasses

|




Energy Domain (Protege Visualization)



Country Class

Country: has 2 subclasses that includes OPEC members and NON OPEC
membersin each subclass there are 12 instances

 All instances are connected by propertiesthat allows to create many
correspondences into hierarchy tree

» For instance China has 2 properties.
— s One Of Major Exporter Of
— |IsOne Of Major Producer Of



Country Class (Ex. China)



Energy Security Class
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Energy Security in Protegé



Energy Use Class
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Energy Use Classin Protege



Environmental Consequences Class



Energy Sources Class

EnergySour ces has 2 subclasses:

— Primary sources. A primary source of energy is one that already existsin nature
and can be used directly, or converted or re-directed into aform of energy that
satisfies our needs

— Secondary sources. Secondary energy sources, such as el ectric power or refined
fuels, do not exist in nature, but can be produced from the primary energy sources.
Secondary sources are important because they are frequently easier to use than the
primary sources from which they are derived

Energy Sources }
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Energy Sources Class



Fossi| Fuels Subclass (Ex. Oil)



An Interesting case...

 Hydrogen: Renewable or not Renewable?

o Cokelisoneof 7 instances classified in Secondary
and Non Renewable energy sources, Hydrogen Is
classified in the same levd If It’s extracted by
hydrocarbon

e But Hydrogen is classified in Renewable sources
when It s extracted by renewable elements (water,
solar...)



Hydrogen: a Nixon’s Diamond

- Quacker are pacifist
(usually)

- Republicans are not pacifist
(usually)

 NixonisaQuacker and a
Republican

Image from Sowa (1992)



Ex. Hydrogen as Non Renewable Source
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