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Pokemon Ontology

isGoodAgainst / »
WaterPokemon
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__ Go to Entities Tab
dctive Ontology xx Individuals by class = | DL Query =
Class hierarchy | Class ierarchy (inferred)

<€, Create a new OWLClass by

Mame: Pokemon

New entity options... Active Ontology = | Entities x| Individuals by class = | DL Query =

Class hierarchy | Class hierarchy (inferred)

2 QK Cancel

Click to add a class o
3 Give a name. Note h
that the ‘full name’
of this class is the 4
ontology Class created
IRI+classname
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2

ceneraletas soms 0 YOU can modify class

Select Pokemon class then . hierarchy by double-click
create a FirePokemon class ~ """ on the Pokemon class, or
instances add more axioms by
| R clicking on the plus sign.

Disjoint With

Digjoint Union Of
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Active Ontology = | Entities = | Individuals by class = | DL Query =

Class hierarchy | Class hierarchy (inferred)

¥ & owl:Thing
v & Pokemon
- @ GrassPokemon
v WaterPokemon
v-- @ FirePokemon
- Charmander
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Active Ontology = Entities x| Individuals by class x DL Que 3 Go to Class hierarchy tab
Classes Object properties Data properties Annotation prog

< Lotad X
i ditor Data restriction creator
< Class hierarchy Object restriction creator
¥ owl:Thing o] o

l- Element v @ owl:Thing
..... Person » @ Element
v : Pokemon Person
¥--{ FirePokemon ‘m-f»----pok?"
- ® Charmander 1 Make Lotad as a subclass of :

: - GrassPokemon
¥ GrassPokemon

v

GrassPokemon. Select it. T sourte
4 Select the parent class
oK Cancel
Equivalent To
- |_._.|33 2 Click on the plus sign

. 5 You should see this. This is equivalent Bquivalent To

eneral class axic to \ SubClass Of @

SuhClass Of (Anonvmons Ancestor)
WaterPokemon

‘GrassPokemon and WaterPokemon’ General dlass axioms



A, B are disjoint,

B is a subclass of A

/

<€ Lotad

I Class hierarchy \Class expression editgy/| Data restrictio
— Grasspnkemnaterpnkemnﬂ|

ﬁq d.q
3 )
A B :
A’/
:.4
S S S
AUB
AUB
O
S S S
CANB.

ANB...

<€ Lotad

Class hierarchy | Class expression editor | Data restriction creator | Object restrict

Grasspckemanaterpakemnn
—_—

This is our case for Lotad
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niSiﬂilll ﬂlﬂSSﬂS Option 1 — may not

appear in newer versions Option 2

File m‘-ﬁaﬁ Reasoner Tools Refactor  Window

= Class names are o Unde
different # classes b
are different C'“’ Waterpoleomon
» You need to specify .
this in your ontology ) r—
Create child Cu-Back Sish Instanc s Select classes that are
= But be careful with Crestesibing - disjoint here

Target for Key

. . . Duplicate selected class... Ctrl+ Shift-C
lnconSIStenC].eS Convert to primitive class Ctrl-P b
Convert to defined class Ctrl-D

Disjoint Union Of

Make all individuals distinct...

Select a ClaSS This Make primitive siblings disjoint

Remowe disjoints for subclasses..,

Option makes all Remowve all disjoint axioms... @
sibling classes on that UNIVERSITY OF
level disjoint % WATERLOO



= Object Properties

= Properties that relate instances of a class to instances another class

= Data Properties

= Properties that relate instances of a class to values (e.g. string and numerical values)
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Create a Property

1 Go to Object
Properties Tab

Object property hierarchy )Data property hierarchy | Individuals by type | Annotation property hierarchy | Datatypes

2
------ <# Create a new OWLObjectProperty X
Add an Object Property Name:
IRl https://cs.uwaterloo.ca/~y13wang/isGoodAgainst
3 Mew entity options...
OK Cancel
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= Domain

= the subjects of such property statements must belong to the class extension of the indicated class
description [*]

= Range

= that the objects/values of this property must belong to the class extension of the class description or
to data values in the specified data range [*].

= Example
= suppose we have a property ‘takesCourse’ and an axiom (Students takesCourse Course)
= The domain is the class Student

= The range is the class Course

[*] https://www.w3.org/TR/owl-ref/#domain-def % WA\%ESEC(;E)



specify Domain and Range

Description: isGoodAgainst
Equivalent To

SubProperty Of

Domains (intersection) .
Ranges (intersection)
Disjoint With

SuperProperty Of (Chain)

Select a property then
oo L click the plus sign

mm isBadAgainst

= isGoodAgainst

Data restriction creator
Class expression editor

Class hierarchy
Object restrictioncreator

Go to Clasg=-
hierarchy tab

¥ owl:Thing
»- ) Element
Person
MO Pokemon |
- FirePokemon
»- ) GrassPokemon
> WaterPokemon

3 Select the class for
domain and range

i

MHEEE @ Description: isGoodAgainst

Equivalent To

SubPropery Of

4 Source and Target

/

Inverse Of

Damains (intersection)
Pokemon

Fanges (intersection)

Pokemon

Drisjoint With

SuperProperty Of (Chain)
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Create the remaining properties and specify their domain and range

Object property hierarchy | Data property hierar

Object property hierarchy: owl:topObjectProper
T |
v owl:topObjectPrope

- misNeutralAgainst
- misBadAgainst
- m isGoodAgainst
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= Sub-properties

= hasMother and hasFather are sub-properties of hasParent
= Inverse

= If (A, p, B) then (B, inverse of p, A)

= E.g. hasParent, hasChild

Inverse Of Inverse Of

®m ownedBy = owns
Domains (intersection Doamains {intersection
Person Pokemon
Ranges (intersection Ranges (intersection
Pokemon Person
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Property Gharacteristics

Property assertions: ash

= Functional Objeot property assertions
m hasMaster ash_master
= One individual only mowns lotad1
® hasMaster ash_master_master
. Eg hasHusband mhasMaster ash_master
mowns charmil
L Transitive mowns lotadl
= If (A, p, B) and (B p C) then (A p C)
" Eg haS AnceSt0r7 haSMaSter Characteristics: isMeutralAgainst DEEE @ Description: isMeutral&gainst
- Symmetric Functional Equivalent To
Inverse functional
SubProperty Of
= If (A, P, B) then (B, P, A) Transitive Pe
. v Symmetric Inverse Of
- Eg marriedTo Asymmetric misNeutralAgainst
u ReﬂeXive Reflexive Domains (intersection)
[rreflexive Pokemaon
= relates everything to itself
Ranges{intersection)
Fokemon

% WATERLOO



specify Glass Axioms

Select the class
WaterPokemon then

1 click on the plus sign

WaterPokenmon is good against
FirePokemon

Equivalent

Necessary and Sufficient:
It’s a WaterPokenmon iff it is
good against FirePokemon’

SubClass

Instances

e.g. a female who has at least
child is equivalent to a mot

Target for Key

Drisjoint With

Necessary:
WaterPokenmon is a subclass of
‘things that are good against
FirePokemon’

Disjoint Union Of

e.g. a female who has at least 1
child (i.e. mother) is a parent.
But not all parents are females
(e.g. fathers)

SubClass Of

Genfral class axioms

Of (Anonymous Ancestor)

| <& WaterPokemon SeleCt thls tab > ‘
Class hierarchy | Class expression editor | Data restrictim2tor
Restricted property Restriction filler -

== M

m owl:topObjectProperty ¥ 0 owl: Thlng
----- Ilsﬂeutralngamst v-

ﬂ. FlrePokemm’
> Emon
b WBterPnkem on

3 4

Click on Select the property and class.
the arrow
to expand
if needed.. type
Some (existential) v Cardinality
oK Cancel
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Restriction Type

= Some

= There exists a FirePokemon that WaterPokemon isGoodAgainst
= Only

= WaterPokemon is only good against FirePokemon

= Cardinality

= There is <min, exactly, max> n FirePokemon that a WaterPokemon isGoodAgainst

Restriction type

Some (existential) *|  Cardinality

Some (existential)

Only (universal] Cancel
Min (min cardinality]
Exactly (exact cardinality)

Max (max cardinality)
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» Instances of classes. 1 Go the Individual Tab

[ ama n e wm e e

el

n The Data Active Ontology = Entities *( Individuals by class) x | DL Query = V!

= E.g.
v owl:Thin

bobTheCharmander S
1s an instance of the
class Charmander " @ pokemon

= Then create > ® watergokemon
emilyTheSquirtle as
an instance of o Select the
Squirt]e Charmander class

3 Create an instance

nstances:

>

UNIVERSITY OF

WATERLOO




Specify Individual Description

Select the instance bobTheCharmander then

1 you should see this

Description: bobTheCharmander

Same Indiviflual As

Different Ingivi -:ju
& emilyTheSquiretle

|

The class it
belongs to

You need to specify if

individuals are different.

Otherwise there is a
chance that Bob and
Emily are the same
Pokemon

Add an object property assertion then
2 type the p&perty and individual names
/

<€ bobTheCharmander X

isGoodAgainst

(Tip: Use CTRL+Space to auto-complete names)

oK Cancel

Useftul tip

jectpToperty assertions

Data property assertions

asLevel 99
hasMame "Bob" "~ xsd:string

Negative data property assertions .

Example of data
properties




It is important to describe what you are trying to do with each class, property, and individual
in your ontology.

Class Annotations | Class Usage

. <d Element

| = Literal | Entity I
m owl:backwardCompatiblewi | Value
mowl:deprecated

m owl:incompatibleWith
mowl:priorVersion

m owl:versionInfo

m rdfs:isDefinedBy

m rdfs:label

m rdfs:seellso
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Rename and change IRI Customize View and Tabs

ils Window  Help

- Views L
Rename entity Crl-U

|
Rename multiple entities... ;

1] |Change the IRl of the selected entitﬂ ' v Entities
Change ontology IRL.. Create new tab...

] Classes
L= Convert entity IRls to labels...

e e Object Properties

Import tab... Data Properties

Annoctation Properties
Store current layout P

v |Individuals by class
m Tools Refactor Window Help Reset selected tab to default state WLV

Start reasoner Ctrl-R T antiire wiswe .
ng,/pokemon-tutorial)

Starts a new reasoner and initializes a cache of reasoning results
including the inferred class hierarchy and the inferred types of
of individuals,

Configure...

® Hermil 1.3.8.3
Pellet

F Pellet (Incremental)
| None Choose and Start a Reasoner B UNIVERSITY OF
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Extended Pokemon Ontology

hasElement N

/

hasElement

integer hasElement T
% —~= —
hasLevel = -
N L WaterPokemon
( Pokemon ‘ S~

\\ isGoodAgainst
hasName I -

string owns

\ hasElement [=»*__ S

hasName L ] - \
B Bulbasaur )

hasMaster — -
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Thank You

= A Practical Guide To Building OWL Ontologies Using Protege 4 and CO-ODE
Tools

= http://mowl-
power.cs.man.ac.uk/protegeowltutorial /resources/ProtegeOWLTutorialP4 vi 3.pdf

= Pizza Tutorial

= https://cwi.unik.no/images/e/ef/UNIK4710-Protege_ Presentation.pdf

= yetian.wang@uwaterloo.ca
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