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Foreword

0 This tutorial assumes that you have installed Protégé (instructions posted under the
Project section of the course material).
0 The example used in the tutorial is based on the following sources:

» A tutorial from the course IF76282 Web Sémantique, Lapalme, University of Montreal.

= Using itself a small ontology from (Grigoriou and van Harmelen 2004).



The example

Classes and properties are in italic.

) A Treeis a subclass of Plant.

b) A Branch is (only) part of a 77ree.

o0 A Leaf is (only) part of a Branch.

d) An Herbivore is exactly an Animal eating only Plants or part of Plants.
o) A Carnivore is exactly an Animal eating Animals.

n A Giraffeis an Herbivore and it is eating only Leaves.

¢) A Lion is a Carnivore eating only Herbivores.

h A TastyPlant is a Plant eaten by Herbivores and by Carnivores.

i) Animal and Plant are disjoint.

j) eats is the inverse of isFatenBy.

k) part of is transitive.

Such a description should be an outcome of the ontology modelling process !



The example expressed in description logic

1: need to define the hierarchy !
This was done in practice 3 (disjoint and transitivity axioms added).

Tree € Plant.
Branch € VpartOf.Tree
Leaf € VpartOf.Branch

Herbivore = Animal I Veats.(Plant L/ VpartOf.Plant) Q‘E)
Carnivore erbivore

Carnivore = Animal 7 Feats. Animal

Giraffe © Herbivore I Veats. Leaf

Lion € Carnivore I Veats. Herbivore

TastyPlant € Plant 7 FisEatenBy. Herbivore 71 FisEatenBy. Carnivore
eats = iskatenBy

Disjoint(Animal, Plant).

Trans(partOf)



Start Protégé

<€, animals (http://www.seranticweb.org/jean-louis/ontologies/2018/1/animals) : [http://www.semanticweb.org/jean-louis/ontologies/2018/1/untitled-ontology-40]

D Open the edltor File Edit View Reasoner Tools Refactor Window Help

| # animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

Active Ontology x| Entities x| Individuals by class x| OWLViz x| DL Query x

0 File > New

Ontology IRl http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals N
. Ontology Version IRI
0 Give an URI to your ontology. '
(just keep the address proposed with a
meaningful file name).
O Save it as an OWL ontology c
(e.g., Turtle syntax).
0]

Ontology imports | Ontology Prefixes | General class axioms

Direct Imports

Indirect Imports



The main screen

0 The screen is divided into views,
depending on the selected tab.

0 The views can be configured with the
options from the Windows menu :

m Windows > Views

s Windows > Tabs

O More info on Protégé views.

<€, animals (http://www.seranticweb.org/jean-louis/ontologies/2018/1/animals) : [http://www.semanticweb.org/jean-louis/ontologies/2018/1/untitled-ontology-40]
File Edit View Reasoner Tools Refactor Window Help

| # animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

Active Ontology x| Entities x| Individuals by class x| OWLViz x| DL Query x

Ontology IRl http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals

M
Ontology Version IRI
Annotations
C
o]
Ontology imports | Ontology Prefixes | General class axioms

Direct Imports

Indirect Imports


http://protegeproject.github.io/protege/views/

Creating classes

O Select the Entities Tab and the
Class subtab.

0 Select owl: Thing (root class)

Equivalent to T in DL : the universal concept.

0 The buttons allow you to :

m Define a subclass;
= Define a sibling class;

= Suppress a class and her subtree.

<4 animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [FAuser\Documents\Professionnel\Collaboration universités\Semantic data\Tools\Animals 1.owl]

File Edit View Reasoner Tools Refactor Window Help

| @ animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

Active Ontology = Entities » | Individuals by class x| OWLViz x DL Query x|

il Data il Annatati it Datatypes | Individuals @ owkThing — http://www.w3.0rg/2002/07/owl#Thin
prop prop P! g P 9 g

Classes | Object prop

lass hierarchy: owl:Thing 7] [ S =] ] | Class Annotations | Class Usage ‘
v

B0 owl:Thing

Annotations

<4 Create a new OWLClass

Name: EGgEl

IRl http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals#Animal

Mew entity options...

SubClass Of (Ananymous Ancestar)

Instances

Target for Key

Disjoint With

Disjoint Union Of



Creating classes

<4 animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [F\user\Documents\Professionnel\Collaboration universités\Semantic data\Tools\Animals 1.owl]

Deﬁne all the Classes. File Edit View Reasoner Tools Refactor Window Help

| @ animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

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

|Classes | Object properti |Datar perti |‘ i perti |" |' ivi ‘ @ Plant — http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals2Plant

Indicate that Plant and Animal Clss Amnotaton: | s Usage |
are disjoint by selecting Disjoint
With in the description view and

. . ) TastyPlant
selecting the right class. v o e - <

V- Herbivore
- 0 Giraffe

.. ‘E'"'?"Carnigf:re 8. | -sserte =
You can check that the disjoint o leu] =
L Animal |

Equivalent To

property is also recorded on the e
- o b Plant
other class.

218, =

¥ owl:Thing Annatations
@ Branch

|Cliss hierarchy | Exg ion editor

You can correct mistakes with the
Refactor (e.g., Rename entity).

I [al's I Arnnnlar



Creating Properties

0 In Entities, select the Properties subtab.

0 You have now access to the hierarchy of

properties.
0 Define the property ears; specify its
domain, the class Animal :

= Select Domain in the Description view
and use the Class hierarchy tab of the

domain selection view.

= Note : we will not specify the range; why ?

Edit View Reasoner Tools Refactor Window Help

@ animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) :
Ontology x| Entities x | Individuals by class = | OWLViz | DL Query x|
ﬂObjedr pertis |Dilar perti |' perti |r\ yp |' dividual: | B eats — http://www.semanticweb.org/jean-lo
property hi 7] [0 = m B |Annulaiiuns Objecll’mperlyUﬁgE‘
=My
lowl:topObjectProperty

eats

| Object restriction creator | Data restriction creator | Class expression e

ditor | Class hierarchy L

%8 |
¥ awl:Thing
-
() Branch

O Leaf
»- @ Plant




10

Creating Properties

0 Add isEatenBy and indicates it is
the inverse property of eats.

0 Add partOf and select the

characteristic transitive.

O Select eats and checks that the
inverse property has been
correctly set.

0 The result should look like the
picture on the right.

< animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [F\user\Documents\Professionnel\ Collaboration universités\Semantic data\Tools\Animals 1.0wl]
File Edit View Reasoner Tools Refactor Window Help

< € animals (hitp://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

\ctive Ontalogy x| Entities x | Individuals by class x| OWLViz x| DL Query x|

properti ‘Dalaiypes|' ivi |

B eats — hitp://www.semanticweb.org/jean-louis/ontologies/2018/1/animals¥eats

Classes | Object properti |Datar perti ‘ Annotati
j erty hierarchy: eats

ect prop S =3 | Annotations | Object Property Usage |
= . ﬁ e Il nnotations: eats
.- owl:topObjectProperty Annotations

.- partOf

- mmisEatenBy

Functional Equivalent Ta

Inverse functional
SubProperty Of

Transitive
LR Inverse Of
Asymmetric W isEatenBy
Reflexive

Domains (intersection)
Irreflexive ® Animal

Ranges (intesection)

Disjoint With

SuperPraperty Of (Chain)

Tn use the reasn



Definition of role restrictions

Q Branch € VpartOf Tree

m Select Branch in the class hierarchy, and
SubclassOf in description view.

= In the view that opens, select object restriction
creator, the partOf relationship, and the class
Tree as restriction filler.

= Select Only (universal) as restriction type.

The result is shown in Manchester syntax in
the description view of Branch :

partOf only Tree

Do the same for
Leaf € VpartOf. Branch
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4 animals (http:/fwww.semanticweb.org/jean-louis/ontalogies/2018/1/animals) : [F:\user\Documents\Professionnel\Collaboration universités\Semantic data\Tools\Animals 1.owl]

File Edit View Reasoner Tools Refactor Window Help

O

| @ animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

Active Ontology » | Entities » | Individuals by class = | OWLViz x | DL Query |

s

‘ Classes | Object properti ‘ Data i | A properti ‘ Datatypes | Individual: | @ Branch — http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals#Branch

Class hierarchy: Branch 2] [0 = W] = | Class Annotations | Class Usage |

5|8 | = Annotations: Branch FINS
Annotations

v @ owl:Thing
- < Branch

‘ Object restriction creator ‘ Data ion creator | Class

ion editor | Class hierarchy |

x

- TastyPlant
© L Tree Restricted property
v @ Animal
¥ ) Herbivore T | S B
i ® Giraffe - owl:topObjectP
¥ Carnivore owitopOb] roperty
“- @ Lion --mmeats
M isEatenBy
Dﬁcrition: EBranch pﬂrtOf
Equivalent To
General cl
bizlass Of (/ t
Inst
Restriction type

Target for Key

Only (universal

Disjoint With

Restriction filler

[*a].] 8]

- owl:Thing
¥ Animal
{0 Branch
- Leaf
; Plant
- TastyPlant

Cardinality

i

Disjaint Union Of



Definition of role restrictions

<4 animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [F\user\Documents\Professionnel\Collaboration universités\Semantic data\T.. — [m} x

D Herbl.‘vare = An Z'ma/ /7 Veats- (P[anf U File | Edit View Reasoner Tools Refactor Window Help
|® animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)
VP d?’tOf PZﬂnlL) Active Ontology = Entitipes « | Individuals byclisgij [owv =] sl Query x|

Annotation properties | Datatypes | Individuals @ Herbivore — http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals#Herbivore

m Select Herbivore in the class hierarchy; in the Clsses [ Object propertie Data propertes | Clss Anotations | iass Usage |
e o o

Equivalent to option of the description view, %[e.[=] « Habivre x

Se]_ect + '. ow Data restriction creator | Class expression editor | Object restriction creator | Class hierarchy |
.

Animal
and (eats only
(Plant or (partOf only Plant)))

'H Search... |

= Select the class expression editor, allowing to
enter the concept expression in Manchester

- TastyPlant
SyntaX. @ Tree Description: Herbivore

= Enter the restriction in Manchester syntax :

& Animal

Animal and eats only (Plant or partOf only Plant)

SubClass Of (Anonyrmous Ancestor)

0 To write concept expressions one may drag
classes or properties and use tab for
Completion. Disjoint With

Disjoint Union Of




Definition of role restrictions

< animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [Fhuser\Documents\Professionnel\Collaboration universités\Semantic data\T.. — O X

Q Carnivore = Animal 17 Feats.Animal

File Edit View Reasoner Tools Refactor Window Help

'” Search...

- Add an Equivalence deﬁnition as fOllOWS . |® animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)
Active Ontology x| Entities | Individuals by class = | OWLViz = | DL Query = |

An ima[ ﬂnd eﬂts some An Z'ma[ Annotation properties | Datatypes | Individuals @ TastyPlant — http://www.semanticweb.crg/jean-louis/ontologies/2018/1/animals# TastyPlant

Classes | Object properties | Data properties | Class Annotations | Class Usage |

_ _
Q Giraffe © Herbivore I1 Veats. Leaf %[ [x] E

v owl:Thing rdfs: comment
e © Giraffe A TastyPlan is a Plant which is eaten by a Carnivore and also by an Herbivore
© Animal
& Herbivore
¥ & Carnivore
. Lion

m Edit the subclass to add the expression :
eats only Leaf

Q Lion © Carnivore 17 Veats.Herbivore

Gl

Description: TastyPlant [Z] (11 = ]

= Add a subclass for the expression : aatent 1o

Tul

SubClass Of

) isEatenBy some Carnivore

eats only Herbivore

) isEatenBy some Herbivore

Q Tasz‘yPlam‘ < Plant 17 ﬂisEaz‘enBy.Heréiwre © Plant
1 FisEatenBy. Carnivore ool o o

SubClass Of (Anonymous Ancestor)

m Add two subclasses for the expressions :
isEaz‘enBy some Carnivore

isEaz‘enBy some Herbivore

13
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Annotations

0 When a description is complex, it is
useful to document it.

0 This is done with Annotations.

0 Select the class TastyPlant and add a
comment annotation in the class
Annotations view.

4 animals (http://

vw.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [F\user\Documents'\Professionnel\Collaberation universités\Semantic data\Toels\Animals 1.owl] —

File Edit WView Reasoner Tools Refactor Window Help

| @ animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)
Active Ontology = Entities xllndividuilsbycliss x|UW'lViz x|DL Query ,.|

|Annntalinn properties | Datatypes | Individuals | @ TastyPlant — http://www.semanticy
| Classes ‘ Object properties | Data properties | ‘ Class A Class Usage
Class hierarchy: TastyPlant

s[e)m

v-- @ Herbivore

Description: TastyPlant
© Giraffe

Equivalent To

v-- @ Carnivore
- Lion

EatenBy some Carnivori

EatenBy some Herbivor
@ Plant

General class axioms

SubClass Of (Anonymous Ancestor)

Instances

Toarmad e e

<& TastyPlant

RCSE

owl:backwardCompatibleWitl
owl:deprecated

m owl:incompatibleWith

m owl:priorVersion
owl:versionInfo

rdfs:isDefinedBy
: rdfs:label
Bl rdfs:seedlso

[ T»]

Literal | Entity IRI | IRI Editor | Property values |

T

A TastyPlan is a Plant which is eaten by a Carnivore

and also by an Herblvorel

Type | - Lang]|

|-|

Uiy

=T




Adding instances

0 Let us add the following instances :

15

Leo: a Lion
Sophie: a Giraffe
Ent: aTree

Rose: a lastyPlant
Staff: a Branch
Silver : a Leaf

Enter instances by selecting the Individuals by class
tab, and the direct instances pane.

Specify that they are different : in the description
view, select different individuals.

Why ?

Description logics do not support the unique
name assumption !

< animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [F\user\Documents\Professionnel\Collaboration universités\Semantic data\T... —

File Edit View Reasoner Tools Refactor Window Help

| © animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals)

Active Ontology x | Entities x | Individuals by class x | OWLViz x| DL Query x|

Class hierarchy: TastyPlant (7] [ = ][] g i Usage

RS AT

v owl:Thing
¥ @ Animal

Annotations: Rose

Annotations

Types

@ TastyPlant

Instances: Rose

s

For. @ TastyPlant

Same Individual As

<€ Rose

k]

& Ent
& Giraffe
& Leo
& Rose
& silver
& staff

OK

| | Annuler

Rensnner state ot nf sune with active antnlomy
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Visualizing the ontology

0 Ifyou have installed the OWLViZ plugin File | Edit View Reasoner Tools Refactor Window Help

you can visualize the ontology and
browse through the hierarchy.

m Defined classes are shown in orange,
primitive classes in yellow.

< |@ animals (file://home/animals)

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

lass hierarchy: Anirnal [Z] (0] = W] (%] @ OWLViz: Anirnal

ENET eenes - | @[ [ B8 O] ] ¢ [B] [ 8] [
T. owl:Thing |Asserted hierarchy | Inferred hierarchy |

T b Carnivore

i b5 Herbivore

& Branch

-0 Leaf B

- .I:ag; styPlant @:Th@d—iﬂ—

~ 0 Tree _




Checking the consistency of the ontology

<€ animals (filei//homefanimals) : [Fiuser\Documents\Professionnel\Collaboration universités\Semantic data\Tools\Animals.owl]

0 A strength of Protégé is the capability to call o et _
. . . . File | Edit View Reasoner Tools Refactor Window Help
a description logic reasoner to verify the e o————

Consistency Of the OntO]_Og}f. Aetive Ontology = | Entities = | Individuals by class = | OWLViz = | DL Query = |

OWLViz owk Thing
. . inferred v | @ | [ Y Ig‘ O X Q| M| E
m Select the reasoner HermiT in Reasoner menu; e SRR wrened iy | —
-~ Branch N __( camivare
m Do CTR-R to start the reasoner. [ Steat /Aml;;f;; —
o P )
0O One of the first tasks of the reasoner is T il
. ST
to classify the Ontology. =D
P t(:ﬁ;:-__ ;_
- [ TastyPlant )

m It will place every class description in its proper Nl
place in the hierarchy and add inferred subclass
links if needed.

m [t will also show inconsistencies in red.

= The inferred hierarchy can be seen in OWLViz.

O In this case no new subclass and no
inconsistency !

17



Adding a class and classifying it

0 Let us add the following class under
owl ‘Thing (go back to asserted view) :

Wolf © Feats. Herbivore

0 And then reclassify (CTRL—R or Reasoner >
Sync/;ranize) cee

O We see that Wolf is reclassified as a
Carnivore. The “ ?” sign provides an
explanation :

m A Wolf is an Animal due to the domain
restriction of eats;

s An Herbivore is an Animal, so a Wolf is an
Animal eating some Animal.

18

|Classes | Object properties | Data SubClass Of
Class hierarchy: Wolf @ eats some Herbivore
& carnivore
¥ owl:Thing . - )
: - eneral class axioms
¥ Animal
¥ & Carnivore
E """ ' Lion SubClass Of (Anonymous Ancestor)

O Animal and eats some Animal

<% Explanation for Wolf SubClassOf Carnivore

® Show regular justifications ® All justifications
Show laconic justifications Limit justifications to
Explanation 1 Display lzconic explanation
Explanation for: Wolf SubClassOf Carnivore
Wolf SubClassOf eats some Herbivore ALL
eats Domain Animal ALL
Herbivare SubClassOf Animal MO
Camnivore EquivalentToe Animal and (eats some Animal) ALL



Checking the consistency of the ontology

T OGUHIIGES (LU ST LS Y JEA1 T LIS UL IES, 3 16 17 SIS+ [ WSS LU0 SIS AT [ S33 101 1SS U a0 LU WY ESILES WIS UaLa | Ui g i) [

D Let uS Create a mistake ! File Edit View Reasoner Tools Refactor Window Help

‘@ animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) 'H Search... ‘
\ctive Ontolagy | Entities x | Individuals by class x| OWLViz » DL Query x|

| Datatypes | @ Hybrid — hitp://www.semanticweb.org/jean-louis/ontologies/2018/1/animals#Hybrid

o o o A i i ' Individuals
0 Add a new class Hybrid which is both an = o™ o T | i Ao ]
' ;

Animal and a Plant : %|e. =] -

v owl:Thing

- Branch

.. @ Leaf

@ Plant

- Hybrid
TastyPlant

m Define Hybrid as a subclass of
OWL:Thing and a subclass of the ‘i -

expression Animal and Plant. O

= Lion

SubClass Of
@ Animal and Plant

SubClass Of (Anonymaus Ancestar)

ol

Reasoner state out of sync with active ontology Show Inferences
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Checking the consistency of the ontology

D Launch the reasoner again. File Edit View Reasoner Tools Refactor Window Help
|® animals (file://home/animals)
Active Ontology x | Entities x | Individuals by class » | OWLVz = | DL Query x|

M s M b b Classes | Object properti | Data properti | A ion properti | Datatyp | Indivi | @ Hybrid — file://home/animals#Hybrid
0 Hybrid appears in red and is indicated as the T e |
i i 5| sserted
equivalent of owl:Nothing. G ST
¥ owl:Thing Annatations gy
- Wc_llf <€ Explanation for Hybrid EquivalentTo owl:Nothing X
=> the COHCCpt CannOt be SatiSﬁCd. : e Carnivore '@ Show regular justifications ® Al justifications
»-E Herbivore 1 Show lacenic justifications ) Limit justifications to
- Branch
E 1 3 . A 3 1 d Pl d' : M ' -9 :;?aft Explanation 1 [] Display laconic explanstion n
0 Explanation : Animal and Plant are disjoint ! s
xplanation far: Hybrid EquivalentTa awl:Nathing
:I:es;yplant Hybrid SubClassOf Animal and Plant

Animal DisjointWith Plant -

O The mistake is also shown in OWILViz.

SubClass Of
File | Edit View Reasoner Tools Refacter Window Help
|® animals (file://home/animals)
Active Ontology x Entities x| Individuals by class x| OWLViz x| DL Query x|

class Hybr id (asserted view, Entity/Classes tab, S

. =R FARIEEIEY
Delete button) and run the reasoner again.

0 To eliminate the mistake, suppress the

M) [ [<|[B)] [

|Asserted hierarchy | Inferred hierarchy ‘

Note : the OWLViz tab may have to be closed and

reopened to refresh the view.




Querying with DL query tab

0 When the ontology is completed, it can be tested by
querying it with the DL Query view.

0 The DL query use the Manchester syntax;

the documentation is here.

0 This tab is only usable if the ontology has been classified

with a reasoner.
0 Having a consistent ontology, let us ask DL queries :

0 Query 1 : eat some Herbivore ?
= Answer : Lion, Wolf, owl:NOTHING

0 Why is ow/:NOTHING always a subclass?

The empty set is always a subset. To avoid displaying it you
may uncheck it in the DL Query panel.

0 To see instances in the answer, check it in the DL Query

panel.
21

File | Edit | View Reasoner Tools Refactor Window Help

= © animals (http://

\ctive Ontology =

A O owl:Thing |

v Animal
: ¥-& Carnivore
: Lion
Wolf
& Herbivore
: e Giraffe
e Branch
v Leaf
¢ = TastyPlant
v Plant
-~ TastyPlant
~ 0 Tree

Entities =

www.semanticweb.org/user/ontologies/animals)

Individuals by class = | DL Query = OWLViz =

Inferred | Query (class expression)

eats some
Herbivare

Execute | | Add to entology

Query results
Subeclasses (3 of 3)
Lion
Wolf
owl:Nothing

Instances {1 of 1)

& Leo


https://protegewiki.stanford.edu/wiki/DLQueryTab

Querying with DL query tab ./.

0 Query 2 : eat only Herbivore ?
» Answer : Lion but also Plant, TastyPlant, Tree !

= Why »?

<4 animals (http:/fww v.semanticweb.org/jean-louis/ontologies/2018/1/animals) : [F\user\Documents\Professionnel\Collaboration universités\Semantic data\Teols\Animals 1.owl] - ] >

D L k t th 1 t' . File Edit View Reasoner Tools Refactor Window Help
OO a e eXp ana ].On M < © animals (http://www.semanticweb.org/jean-louis/ontologies/2018/1/animals) || Search..

Active Ontology x| Entities x | Individuals by class x| DL Query x| OWLViz x|

= The domain of eats is Animal; Plant is disjoint with . RRELE
. . . . %8| = Asserted w| Query [class expression)
Animal; hence no plant is eating in that ontology. " o eats ony Herbivors
. . . . . . . . Y:A.m(r:“:rlmvore Execute | Add to ontology - :
= The universal restriction is true if it is applied to an - Gy e | Eratonter Pl Skl sy e “F
. . ranch Subclasses (5 of §) L ow regular justifications L] justifications
empt}/ domaln ! Y:Ef:rflt G\I.Lio“ z:ow\a:oll'licjjustifﬁcatmns ‘:Ir:itjufstiﬁcat\onsto
- TastyPlant
- Tree @ TastyPlant Explanation 1 Display lzconic explanation

@ Tree Explanation for: Plant SubGlassOf eats only Herbivare

0 This is logically correct but a sign that the oot e

eats Domain Animal

query or the ontology can be improved. .

m Can we make the query more specific ?

Yes: eats some and eats only Herbivore.

OK

(owl ‘' Thing does not need to be stated after some).

= Does it make sense to specify what plants eat ?

Possible (plants could eat nutrients, a subclass of
;‘gnatter”, but there are also carnivorous plants).



Manipulating URIs

0 Full URI is displayed when hovering mouse over object.

0 To change ontology URI :

m Refactor>Change ontology URI

Change ontology URI to https://a-z-animals.com/animals/.
= Add a new class : Tiger. New names have the new ontology URI

0 To change existing names to desired URIs

m Use Refactor>Rename multiple entities; rename Lion and Giraffe.

0 To check URIs : right click on object>show URI in web browser.

0 Other classes may refer to a different URI base.
s E.g.,give Carnivore the URI https://en.wikipedia.org/wiki/Carnivore;
use a similar base for Herbivore.
0 Use File>Preferences>Renderer to control names rendering.

m If the URI is not easily readable, you may use Render by annotation

and give a name through the label annotation.
23

Refactor Ontology Name >

Cntology IR
tps:ifa-z-animals.comfanimals/

Version IRl

Enable Version Iri

Ok Annuler

<€ Change multiple entity URIs

Find & Replace

Find filez{fhome/animals#

Replace with https://a-z-animals.com/animals/

v Matching entities
Animal (file://home/animals#Animal)
Branch (file://homelanimals#Branch)
Carnivore (file:/lhome/animals#Carnivore)
B carnivorous (file:ilhome/animals#carnivorous)
B cats (filedlhomelanimals#eats)
& Ent (filezihomelanimals#Ent)
¥ Giraffe (file:/home/animals#Giraffe)
Herbivore (file:ilhomel/animals#Herbivore)
B is_eaten_by (file:lhomel/animals#is_eaten_by)
Leaf (file:fhomelanimals#Leaf)
& Leo (filezinomelanimals#Leo)
v Lion {file:/lhomelanimals#Lion)
B part_of (file:/homelanimals#part_of)
Plant {file:/lhomelanimals#Plant)
& Rose (file/homelanimals#Rose)
& silver (file:/home/animals#Silver)
& Sophie (file:ihomelanimals#Sophie)
. Staff (file:/homel/animals#Staff)
TastyPlant {file:/home/animals#TastyPlant)

Ok Annuler

L @ Tree (file:lhome/animals#Tree)
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An exercise

0 To complete this practice session :

Try to extend your ontology by adding carnivorous plants.



First obvious try : conflict !

0 First obvious try : add a class Carnivorous plant 0 Possible solutions ?

with a role restriction eats some animal : 1. Remove or modify the domain restriction on eats.

Animal How can it be modified ?

Carnivore: eats some Animal
0 Use a disjunction as domain : Animal or

Lion: eats only Herbivore
CarnivorousPlant

Plant

CarnivorousPlant : eats some animal Is that the best option P

i : . ful infe :
Q Starting the reasoner shows that this concept is It suppresses usetul inferences

not satisfiable ! We have added Wolf with restriction eats some Animal.
Using the domain restriction, Wolf was reclassified as Carnivore.
Q Why P That would no longer be possible.
O The domain of eats is Animal. 0 What are other options ?

2. Introduce a property, e.g. carnivorous.

3.  Consider another classification axis : diet.
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The carnivorous property version

0 Option 1 : formulate carnivorous as a boolean datatype

property.
0 We want to state the equivalent of the FOL formula:
carnivorous(CarnivorousPlant, true).

and adapt our ontology.

1. Define carnivorous as a datatype property with a range
xsd:boolean.

2. Add a value (owl:hasValue) constraint on the class
CarnivorousPlant (using class expression editor) :

carnivorous value true .
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|Classes Object properties | Data properties L

Data property hierarchy: carnivorous
T | &= | | 35§

v--m owl:topDataProperty
b carnivorous

Description: carnivorous

Equivalent To
SubProperty Of
Damains (intersection)

Ranges

® xsd:boolean

Disjoint With

Description: CarnivorousPlant

Equivalent To

SubClass Of
" carnivorous value true
' Plant



5. The carnivorous property can be inherited.
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The carnivorous property version ./.

4. Do the same for Wolf then do a query to check

behavior :

carnivorous value true ?

s One should have Wolf and CarnivorousPlant as answers.

= Add the property carnivorous value true to Carnivore.

= Run the same query.

= One should have Carnivore (obviously), Lion and the instance

I.eo as additional answers.

Class hierarchy: CarnivorousP| [Z] 1] = ] %]

1:” |=.|. E Asserted -

v owl:Thing
¥ Animal
b & Herbivore
B & Carnivore
----- " Branch

..... . Tree

Query (class expression)

carnivorous value true

| Execute | | Add to entology

Query results

Subclasses (2 of 3)
() CarnivorousPlant
O Wolf

Instances (0 of O)

Ciass herarcl )M

H @ 5 Asserted

¥ owl:Thing
..... O Wolf
¥ Animal
B ) Herbivore
v & Carnivore
L0 Lion
= ITiger|
----- ) Branch
..... O Leaf
v @ Plant
- CarnivorousP!|
-~ TastyPlant
L Tree

Query (class expression)

carnivorous value true

Execute  Add to ontology

Query results

Subclasses (4 of 5)
& Carnivore
() CarnivorousPLant
£ Lion
£ Wolf

Instances (1 of 1)

®Leo
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The alternate classification axis version

0 Option 2 : create a separate classification axis Diet with subclasses Carnivore and Herbivore.

O Motivations :

w Carnivore, Herbivore, Omnivore is a distinction only based on diet, while Mammal, Bird... is based on common
teatures of the species.

m Carnivore can possibly apply to plants while Herbivore is only applied to animals.

0 This requires a few modifications in the ontology and is left as an exercise.



29

Class or property, which version is best ?

O Some criteria :

m Property related information is basically limited to property hierarchies, domains and range. If this is
satisfactory for your modeling, the property version may be enough.

= Classes may be involved in other relationships than hierarchies. If the concept needs to be reused /
referenced in other relations or restrictions the class version is probably better.

= The reasoning services include identification of instances. If the concept will have specific instances that
need to be identified, a class-based approach is again better.



THANK YOU




