Lab #4.
Ontology Development
with Protégeé

Instructor: Sergey Marchenkov



Protége

Protége is a free, open-source ontology editor and
framework for building intelligent systems.

Protége is being developed at Stanford University in
collaboration with the University of Manchester.

http://protege.stanford.edu/

http://protegewiki.stanford.edu/wiki/Main _Page



http://protege.stanford.edu/
http://protegewiki.stanford.edu/wiki/Main_Page

Working with Protege:
Installing
For installing you can use:
* Platform independent installer program

The Installer makes It very easy for you to install
the correct version of the Java VM - or - If you
already have Java installed, you can indicate the
location during the install process.

« ZIP file (no VM, no executable file included)



Starting Protege

 Download Protege 5.2 (protege-5.2.0.zIp)
* Unpack it
¢ Start

run.bat (Windows) or run.sh (Linux)



Open example ontology

« Download example ontology (pizza.owl)
* Open ontology (File->Open)

File Edit View Reasoner Tools Refactor Window Help

YOU Can See main @ pizza (http://www.co-ode.org/ontologies/pizza/ pizza.owl
Active Ontology = | Entities = | Individuals by class = DL Query =
PrOtege Workspace’

Opened by defaUIt On Ontology IRl http://www.co-ode.org/ontologies/pizza/pizza.owl
the Active Ontology Ontology Verson
tab. This tab shows an "

rdfs:comment [language: en]
Ove rVIeW Of the &n example ontology that contains all constructs required for the various versions of the Pizza
Tutorial run by Manchester University (see http:/fwww.co-ode.orgfresources/tutorials/)

exam ple OﬂtOlogy_ owliversionInfo  [language: en]

v.1.4, Added Food class (used in domain/range of haslngredient), Added several

Here you Can Change hasCountryOfOrigin restrictions on pizzas, Made hasTopping invers functional
owliversionInfo  [language: en]

data Of OntOIOgy Or v.1.5. Removed protege.owl import and references. Made ontology URI date-independent

add Som e Other owliversionInfo  [type: xsd:string]

version 1.5
annotation fields.




Entities tab

The Entities tab iIs the

Active Ontology = | Entities = | Individuals by class = | DL Query =

Workhorse Of the OntOIOgy Annotation properties Datatypes Individuals Pizza — http://www.co-ode.org/ontologies/pi

. . . Classes Object properties Data properties ass Annotations =rz s
editor. From this location, you _— T o LR
can explore all classes, Asserted > Lo
properties, and individuals in 7§ imee e
the ontology. v-@rood |

P IceCream
When a class, property or > @pimabase

Individual Is selected In tree in 7 ¢ valuePartition

¥ 5 Spiciness

the left pane, the right pane @ Hedium
displays the selection details i R
|m medlately hasBase some PizzaBase

General class axioms

Most views support hypertext
navigation so you can follow
these links.

SubClass Of (Anonymous Ancestor)



Classes tab

Active Ontology = | Entities = | Individuals by class = | DL Query =

O n th e C I aS S eS tab Annotation properties Datatypes Individuals Pizza — http://www.co-ode.org/ontologies/pi
Classes Object properties Data properties

Class Annotations | Class Usage

Annotations

.:‘..

Equivalent Tao

you can see and
modify all ontology %k

DomainConcept Fizza
classes - lcecrean
¥ ValuePartition
- Medium
hasBase some PizzaBase

General class axioms

SubClass Of (Anonymous Ancestar)



Object and Data properties tabs

The Objectand __ —
. Active Ontology = | Entities = | Individuals by class = | DL Query =
Data Propertles Annotation properties Datatypes Individuals B hasBase — http://www.co-ode.org/ontologies/pizza/ pizza.owl#
Classes Object properties Data properties Annotations | Object Property Usage
tabs show you - ENENE [
properties from

T: =+ M T Annotations
OntOIO M hasCountryOfOrigin
gy' v--#m hasIngredient

b Cre IS X
i ‘-mMhasTopping

ObJeCt proper“es -.mm hasSpiciness v Functional Equivalent Te

: - H H
g isIngredientof v| Inverse functio

Ilnk IndIVIduaIS to Transitive rjllli;::;l:gredient
Individuals.

Asymmetric Inverse Of
M isBaseOf
D t t Reflexive
a a ype [rreflexive i e et
Pizza

properties link
Individuals to
data values.

Ranges (intersection)
PizzaBase



Individuals tab

|Active Ontology = | Entities = | Individuals by class = | DL Query = |

|Annutatiuns | Usage |

Using individuals PO . oicions Germary

¥ owl:Thing Annotations

tab you Can 1l' DomainConcept

© Country
Food

C re ate r- ﬁzg :eam

b PizzaBase

Individuals and st
. . . Description: Germany ] =)0
I
Set I n d IVI d u al S Types Object property asse

Country

p ro p e rti eS Instances: Germany (] [ = m] [] owl:Thing Data property asserti

\ IR

Same Individual As Negative object proj
For: Country
America .
: E land Different Individuals Negative data prope
nglan . .
America, England
& France d g

Germany France, Italy

& Italy



Ontology graph

OntoGraf tab visualizes
relations between
classes

If OntoGraf tab Is

absent you can add It:
Window->Tabs->OntoGraf

Each tab is made up of
several views which
can be resized,
removed, floated, split,
and layered

Food |7




Plugin installation

You can make working with Protege better
using plug-ins

Download Matrix plug-in (org.coode.matrix-
4.0.0.zip)

Unpack it to
<Protege_dir>/plugins directory
Restart Protege



Matrix plug-in

« Add tabs for Matrix plug-in (class, property,
iIndividuals): e.g. Window->Tabs->Property matrix

* This plug-in allows you to work with entities
using a table

Active Ontology = | Entities = | Individuals by class = | Property matrix = | DL Query = | OntoGraf =

Object property matrix | Data property matrix
Object property matrix: pg
] Fit columns to content | Fit columns to window b owl:top
Object Property : Func Syrn Inv Func |  Trans ASym Refl Irrefl Domain | Range | Inverse
V- owl:topObjectProperty
'_haEIngrediE"t W FI:II:IIj Fl:”:llj i5|ngrEdi---
. ..... -hHSTDppi"g W PlZEE PizzaT':lFl.u iSTDFIFIirI...
..m hasBase W W Pizza PizzaBase |isBase0f
----- M hasCountryOfOrigin
'-iSI"grediE"tOf v Fl:ll:llj Fl:“:llj has|r‘lgrE...
- jsBaseOf W v PizzaBase Pizza hasBase
... isToppingOf v PizzaTo.. Pizza hasTopp...
----- o o | o | o[ oo | o | 0 | [spicness| |



Class hierarchy creating

SeleCt the entltles tab Please enter one name per line. You can use tabs to indent names to create 2 hierarchy.
. . IDomain_entity
Make sure Thing is selected subdcnsn i

in the class hierarchy ;

Select Tools | Create class E
hierarchy

Create the hierarchy with tab
iIndenting to denote
subclasses, for example:

Continue Cance

Domain_entity

Active Ontology = | Entities = | Property matrix = | Individuals by

SUbdomalﬂ_entlty Annotation properties Datatypes Individuals
Classes Object properties Data properties
Value
Asserted -
Continue, Finish 8O ovil:Thing |

¥ Domain_entity
= Subdomain_entity
~ 0 Value



You can use a suffix or

Class hierarchy creating

Enter hierarchy

Please enter cne name per line. You

prefix
two
. . EATee  Active Ontolo % | Entities = | Property matre = | Individu
« Select Subdomain_entity - '”
- Annotation properties Datatypes Individuals
Classes Object properties Data properties

Select Tools | Create Class
Hierarchy... n f—

¥ owl:Thing
v Domain_entity

Add some prefix and suffix,

subsub_three_item
subsub_one_item

and elements @ b e itom

= Value

Continue, Finish

Prefix  subsub_

Prefix and suffix are added
to all items

Suffi _itemn



Ontology saving

° I: - I > S Datatypes Individuals Subdomain_entity — http:/www.semanticweb.org/sergey/ontologies
I e = ave a-S 5 Data properties Class Annotations | Class Usage

Asserted -

* You can
SeIeCt the E‘!m Select an ontology format ple
fo rm at Of :‘;:Ii:::z"r:l Choose a format to use when saving the "untitled-ontology-20° ontology.
O nto | Ogy :.iE‘.:-E-HE standard RDF/XML format, or a widely supported format such as

OWL/ XML Syntax -

) SEIeCt QK Cancel
OW L/XM L Or General class axioms
R D F/X I\/I L SubClass Of {Anonymous Ancestor)




Task

Create ontology with some classes, with data
and object properties

Use hierarchy tools

Use Matrix plug-in and standard way for
manipulation with data

Use OntoGraf and VOWL for ontology
visualization



Additional tools

_ist with different tools:
nttp://www.w3.0rg/2001/sw/wiki/Category:Tool

Nttp://semanticweb.org/wiki/Tools

For visualization:
VOWL.: http://vowl.visualdataweb.org/



http://www.w3.org/2001/sw/wiki/Category:Tool
http://semanticweb.org/wiki/Tools
http://vowl.visualdataweb.org/

