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Crash course Protége

» Ontology editor supporting OWL

« Download from http://protege.stanford.edu/ and install

* Install Pellet Reasoner plug-in (info about reasoner here: https://github.com/stardog-

union/pellet)

« Go to Preferences — Plugins and change the Plugin registry to
https://raw.githubusercontent.com/Complexible/pellet/master/protege/plugin/plugins.repo

sitory. You will need to restart Protege before the repository change is taken into account (a

Protege bug).


http://protege.stanford.edu/
https://github.com/stardog-union/pellet
https://github.com/stardog-union/pellet
https://raw.githubusercontent.com/Complexible/pellet/master/protege/plugin/plugins.repository
https://raw.githubusercontent.com/Complexible/pellet/master/protege/plugin/plugins.repository

What is OWL" https://www.w3.org/TR/owl2-primer/

Ontology language for Semantic Web. Provides classes, properties,
individuals and data values. Can be combined with RDF information.

Supports description logics.



Description logics in OWL - terminology

concept class

role Object property
Constant/individual individual
theory ontology

axiom axiom




Description logics in OWL - Manchester syntax

description logics syntax | Manchester syntax (OWL in Protégé)
Cl L Cg Cl SubClassOf Cg

Ch =0y C1 EquivalentTo C5
C1 C —Cs C'1 DisjointWith (5
R C Ro R1 SubPropertyOf R,
- not C

Ch U Oy (1 or (9

CiMChy C7 and (s

dR - C R some C

VR-C R only C

1R - {i} R value {i}

(> 2RC) R min 2 C

(< 2RC) R max 2 C

R~ inverse R




* Download Pizza ontology

from https://protege.stanford.edu/ontologies/pizza/pizza.owl (RDF/XML serialization)

Open Protégé and open Pizza ontology in it

Tutorial in Protégé

O pizza (http:/fwww.co-ode.org/ontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teachingfosw,
File Edit View Reasoner Tools Refactor Window Help

@ pizza (http:/fwww.co-ode.orgfontologies/pizza/2.0.0) -

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

Ontology header:

Ontology metrics: = =]0]E]

Ontology IRl http:/fwww.co-ode.org/ontologies/piza Metrics
Ontology Version IRl http:/fwww.co-ode.org/ontologies/piza/2.0.0 Axiom 201
Logical axiom count 322
Annotations Declaration axioms count 120
rdfs:label [type: xsd:string] Class count 100
pizza Object property count 8
deititle  [language: en] Individual count 5
piza Annotation Property count 12

dc:description  [language: en]
An ontology about pizzas and their toppings.

Class axioms

n I | H ' dfor th SubClassof 259
This Is an example ontology that contains all constructs required for the EquivalentClasses 15

|Clr"|t|::||::|;;)‘-r imports | Ontology Prefixes | General class axioms

Cntology prefixes:

£t ¢
Prefix “alue
http:/fwww.co-ode. orgfontologies/pizalpiza. owl#
dc http:/fpurl.crg/dc/elements/1.1/

owl http:/fwww.w3.org/2002/07 /fowl#

Git: master To use the reasong


https://protege.stanford.edu/ontologies/pizza/pizza.owl

Classes

O pizza (htkp:/fwww.co-ode.orgfontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teachingfosw/2021-winterftutorials/pizza....

File Edit WView Reasoner Tools Refactor Window Help

< @ pizza (http:/jwww.co-ode.orgfontologies/pizza/2.0.0) = Search...
" DomainThing » Food  Pizza  CheesyPizza

' Active ontology X Entities X | Individuals by class x | DL Query x|

Annotation properties | Datatypes ' Individuals = @ CheesyPizza — http jfwww.co-ode.orgfontologies/pizza/pizza.owl#CheeseyPizza
Classes Object properties | Data properties |Ar‘|r‘|0tatigns | Usage |

Class hierarchy: CheesyPizza Annotations: CheesyPizza (=] [ = (o] <]
%S| R Asserted -

Annotations

v-- @ owl:Thing rdfs:label  [language: en]
v DomainThing CheesyPiza
..... = Country
v Food rdfs:label [language: pt]

~ @ IceCream
v Pizza

""" =]CheesyPizzal skos:prefLabel  [language: en]
----- &) InterestingPizza
----- & MeatyPizza - _ .
b O NamedPizza Description: CheesyPizza ElM = mE
----- & NonVegetarianPizza
----- £ RealltalianPizza

----- &) SpicyPizza © Pizza _ _

..... © SpicyPizzaEquivalent and (hasTopping some CheeseTopping)
----- & ThinAndCrispyPizza
----- @ UnclosedPizza

----- £) VegetarianPizza

----- & VegetarianPizzal
""" & VegetarianPizza2 General class axioms

¥ PizzaBase

- DeepPanBase _ _
e ThinAndCrispyBase SubClass Of (Anonymous Ancestor)
B PizzaTopping ' hasBase some PizzaBase
¥ ValuePartition

¥ & Spiciness

FizaComQueijo

Cheeasv PiFra

Equivalent To

SubClass Of

T ® Hot Instances
- Medium
0 Mild Target for Key

Git: master To use the reasoner click Re



O pizza (htkp:/fwww.co-ode.orgfontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teaching/osw/2021-winter/tutorials/pizza....

File Edit Wiew Reasoner Tools Refactor Window Help

< @ pizza (http:/fwww.co-ode.orgfontologies/pizzal2.0.0) = Search...
% hasingredient ’ hasBase

|Actiue ontology = | Entities = | Individuals by class = | DL Query = |

Annotation properties |Datatypes | Individuals = M hasBase — http:/fwww.co-ode.orgfontologies/pizza/pizza.owl#hasBase
Classes Object properties | Data properties |Ann0tatign5 | Usage |

o bj eCt Object property hierarchy: hasBase FImM=m X l Annotations: hasBase
o = ﬁ Asserted =
propertl es V- m. owl:topObjectProperty

- WM hasCountryOfOrigin

v-mm hasingredient
[T

----- M hasTopping
- M has5Spiciness
- isingredientOf

Annotations

Char @MmHEm

v Functional Equivalent To

v Inverse functi

SubProperty Of

Transitive m hasingredient

Symmetric

Asymmetric Inverse Of
misBaseOf

Reflexive

Irreflexive Domains (intersection)
{ Pizza

Ranges (intersection)

{ PizzaBase

Disjoint With

Git: master To use the reasoner click Re



Data
properties

O pizza (htkp:/fwww.co-ode.orgfontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teaching/osw/2021-winter/tutorials/pizza....

File Edit Wiew Reasoner Tools Refactor Window Help

< @ pizza (http:/fwww.co-ode.orgfontologies/pizzal2.0.0) = Search...

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

Annotation properties | Datatypes | Individuals = mm owl:topDataProperty — httpjjwww w3.0rg/2002/07jowl#topDataProperty
Classes | Object properties | Data properties |Ann0tatign5 | Usage |
Data property hierarchy: owl:topDataProperty @I Hm & l Annotations: owl:topDataProperty

Asserted =

Annotations

Charac [ = m

Description: owl:topDataProperty

Functional Equivalent To

SubProperty Of

Domains (intersection)

Ranges

Disjoint With

Git: master To use the reasoner click Re




O pizza (htkp:/fwww.co-ode.orgfontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teaching/osw/2021-winter/tutorials/pizza....

File Edit Wiew Reasoner Tools Refactor Window Help
= Search...

< @ pizza (http:/fwww.co-ode.orgfontologies/pizzal2.0.0)

|Active ontology = | Entities = | Individuals by class = | DL Query = |
= mm owl:topDataProperty — http:/fwww.w3.0rg/2002/07 fowl#topDataProperty

Annotation properties |Datatypes | Individuals

Classes | Object properties | Data properties

Annotation property hierarchy:

Annotation
propertl es ----- B dc:description

----- B doctitle

----- M dcterms:contributor
----- M dcterms:license

----- B dcterms: provenance
----- B owl:baclkwardCompatibleWith
----- B owl:deprecated

----- B owl:incompatibleWwith
----- B owl:pricrversion

----- m owl:versioninfo

----- B rdfs:comment

----- B rdfs:isDefinedBy

----- M rdfs:label

----- B rdfs:seedlso

----- M skos:altLabel

----- M skos:definition

----- B skos:prefLabel

To use the reasoner click Re

Git: master



O pizza (htkp:/fwww.co-ode.orgfontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teaching/osw/2021-winter/tutorials/pizza....

File Edit Wiew Reasoner Tools Refactor Window Help

< @ pizza (http:/fwww.co-ode.orgfontologies/pizzal2.0.0) = Search...

|Actiue ontology = | Entities = | Individuals by class = | DL Query = |

Annotation properties | Datatypes | Individuals = mm owl:topDataProperty — http:/fwww.w3.0rg/2002/07 fowl#topDataProperty
Classes | Object properties | Data properties

Datatypes =

® owl:rational

® owlireal

@ rdf:PlainLiteral

@ rdf:xMLLiteral

@ rdis:Literal

® »sd:anyURI

® sd:bases4Binary
® :sd:boolean

® xsd:byte

® »sd:dateTime

® »sd:dateTimeStamp
® :sd:decimal

® :sd:.double

® :=d:float

® »sd:hexBinary

® :sdint

® xsdinteger

® »sd:language

@ xsd:long

® :sd:Name

® »sd:NCName

® :sd:negativelnteger
® xsd:NMTOKEN

® »sd:nonNegativeinteger
@ :sd:nonPositivelnteger
® »sd:normalizedstring

B oA nositivelntenar

Git: master To use the reasoner click Re




Individuals

O pizza (htkp:/fwww.co-ode.orgfontologies/pizzaf2.0.0) : [fhome/michal/Projects/Teaching/osw/2021-winter/tutorials/pizza....

File Edit Wiew Reasoner Tools Refactor Window Help

< @ pizza (http:/fwww.co-ode.orgfontologies/pizzal2.0.0)

- Search...

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

Annotation properties |Datatypes | Individuals

Classes | Object properties | Data properties

Individuals: Italy 1 I=]CIES|
& X

& America
# England
& France

& Germany

Git: master

= & taly — http:/fwww.co-ode.org/ontologies/pizza/pizza.owl#italy
|Ann0tati0n5 |Usage |

Annotations: Italy

Annotations

Description: Italy Property assertions: Italy

Types Object property assertions
&) Country
@ owl:Thing Data property assertions

Same Individual As Megative object property assertions
Different Individuals

& America, England,
France, Germany

Megative data property assertions

To use the reasoner click Re



OWL modeling of
camping and
oversleeping



Pristfesek

ryuziva doprovod
bouiva pHistiesek

1

Stan

E Uzemi obce

Doprovodna aktivita

Rozdélani ohné

1 \

Zanechan( odpadu

Pfiprava jidla

Zastavéné Uzemi obce

Misto vymezené pro taboreni

=1

moznuje taborent

Tébo!‘enf.:
4

Tabofeni ve vymezeném misté

<

moziuje pouze=

Povoleni k tdbofeni

<_

Narodni park

Velkoplosné zvlasté chranéné Gzemi

Maloplosné zvlasté chranéna Gzemi

@ Ochranné pasmo NP L’"_\

Chranéna krajinna oblast

Narodni pfirodni rezervace




Model this diagram in OWL

Pfenocovani =] Nocwéi

Piistfedek |}——|  Stan

pouZivé pfistfesek

Y
Doprovodné aktivity Rozd&lani ohné

Zanechani edpadu Pfiprava jidla




Annotation properties | Datatypes | Individuals
Classes | Object properties | Data properties

Class hierarchy: Nocovani =] =[0E
2. | Asserted «

v owl:Thing

Annotation properties ' Datatypes | Individuals

v Doprovodné aktivity

Classes Object properties

| Data properties

¢ Zanechani odpadu
@ Priprava jidla

" Rozdé&lani ohné

v-- ) Pfenocovani

°

¢ Taboreni

v Pristresek

Object property hierarchy: vwuziva doprovodn EINEmE

Asserted

S 3

¥ owl:topObjectProperty
- doprovodné aktivity
- probiha s pouzitim pfistfesku

Classes and
object properties

B vyuZiva doprovodné aktivity — http:fosw.felk.cvut.czfmedmichajon

|Annotations | Usage |

Annotations: wuzivd doprovodné aktivity
Annotations

rdfs:label [language: cs]

wyuZiva doprovodné aktivity

Char mm=meE J Description: vyuziva doprovodné aktivity

Functional Equivalent To

Inverse functit
SubProperty Of
Transitive

Symmetric Inverse Of

Asymmetric
) Domains (intersection)
Reflexive ¢ Prenocovani
Irreflexive
Ranges lintersection)

{ 'Doprovodné aktivity'




Pfenocovani ] B

Pfistfesek }——  Stan

pouiva pfistfedek

Rules

Y

"X “2;3%0 !~ Doprovodné aktivity Rozdé&l4ni ohné
= | © Tabofeni — httpjfosw felk.cvut.czfmedmichafontologies/tabofeni-a-nocovaniftébo

|Annutatiun5 _ lﬁ

Annotations: Taboreni

Zanechani odpadu Pfiprava jidla

Annotations e
rdfs:label  [language: cs] @00

Tabofeni

Description: Taborfeni

Equivalent To e
@ (probiha s pouzitim pristiesku’ some Pristfesek) or
('vwuziva doprovodné aktivity' some 'Doprovodné aktivity') 0@00

SubClass Ofc
@ Prenocovani 0@00




Individuals

Annotation properties Datatyp

es Individuals

Classes Object properties

Data properties

Individuals: téboreni v fisicaku

L s

& ohen v tisicaku
taboreni v tisicaku

= | 4 tabofenl v tisicdku — http:jjosw.felk.cvut.cz/medmichafontologiestédbofeni-a-

|Annntati0n5 | Usage

Annotations: tdbofeni v_tisicaku

Arnnotations

Description: tadboreni_v_tisical IMEEE

Ohject property assertions

Types

¢ Prenocovani . vyuZiva
doprovodné
aktivity'

Same Individual As ohen v tisica




Reasoner

Annotation properties Datatypes Individuals

Classes Object properties

Data properties

Individuals: tdboreni v tisicaku

o %

& ohen_v tisicaku
taboreni v tisicaku

= | 4 tabofenl v tisicdku — http:/josw.felk.cvut.czfmedmichafontologies/tabofeni-a

|Annntatinn5 | Usage

Annotations: tdboreni v _tisicaku

Annotations

Description: tébofeni v _tisical mI=mE

Types Object property assertions
¢ Prenocovani m'vyuziva
= doprovodne
Taboreni . .
= aktivity'

ohen v tisicaku

Same Individual As
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