Protége

Ontology editor (OWL)

Knowledge Base Framework (OKBC TTpwWTOKOAAO
http://www.al.sri.com/~okbc/)

Awpeav, avoixTou KwoIKa
(http://protege.stanford.edu/download/download.html)

Java

EtTrekTaoiuo

[TapaueTPOTTOINCIYO

‘Ecodoc (RDF(S), OWL, XML schema)



Protegeée-Frames

= OAokAnpwpevo U L. kal Knowledge Server
= [ Vwoloko povtéNo oupBarto pe OKBC

= OvroAoyie¢ — oUvoAo KAACEWV

=  Opyavwon og igpapxia Tacewyv (subsumption)
= 2UVOAO XOPOKTNPIOTIKWY KAACEWV

= 2UVOAO OTIYMIOTUTTWV KAACEWV (UTTOOEIyuaTA)



Protegeée-Frames

« 4 tabs

« Classes
= Slots

« Forms

« |nstances




Protege-Frames [classes tab]

= Editor ovtoAoyiwv.
= Opiouoc KAGoewy,
= lepapxid KAAOEWV,
= XOPOKTNPIOTIKA, XAPAKTNPIOTIKA TTEPLIOPICUOI,
= 2XEOEIC METACU KAQOEWV,

|1010TNTEC TWV OXETEWV



Protege-Frames [classes tab]

Ednewspaper Protégé 3.1 beta (file:\C:\Temp'protege®o203.1%20beta%20-%20164  exampl

Fie
DeE +« BB X v ¢ % @protégé

[ ® Classes || ™

CLASS BROWSER \ CLASS EDITOR

Edit Project Window  Help

For Project: @ newspaper For Class: @ Editor (instance of :STANDARD-CLASS) Ao X
Class Hierarchy 2N & W ~ Hame Documentation
(THING | | |Editor Editors are responsible for the
> ‘SYSTEM-CLASS content of sections.
v @ Author Role
@ News_Service Concrete ® -
@ Columnist
ii Ecitor Template Slots
@ Reporter Name ]CardinalityJ Type
> © Content (mw) current_joh_title single String
p O Layout_info () dlate_hired single String
® Library 1 | |(m) name single String
® Newspaper = () other_information single String
4 | M-Ocoanization S |—| » |_‘ () phone_number single String
~| 88 B responsible_for multiple Instance of Employee
(mm) salary single Float
Superclasses ® ¢ ||™ sections muttiple  Instance of Section
& Author
& Employee

Al 7 [ [»




Protége-Frames [slots tab]

3

File Edit Project Window
Do E + B & X &ad &% qpmrégé

(0 Classes | ™ siots |
SLOT BROWSER

Instances | A Queries |
SLOT EDITOR

For Project: @ tutorial For Slot: ™ name (instance of :STANDARD-SLOT) N oo X

Slot Hierarchy ,0_ '-' ’XJ Name Documentation Template Values P- '.:‘ .’ -
= name = |name l

:ANNOTATED-INSTANCE

(ANNOTATION-TEXT Value Type

:ASSOCIATED-FACET « :ASSOCIATED-SLOY | String = J

:ASSOCIATED-SLOT « :ASSOCIATED-FACH fetauit Valuos

:CREATION-TIMESTAMP Cardinality

" [] required at Ieastl_\

:DIRECT-DOMAIN « :DIRECT-TEMPLATE-SLC

:DIRECT-INSTANCES « :DIRECT-TYPE

:DIRECT-SUBCLASSES « :DIRECT-SUPERCL

‘DIRECT-SUBSLOTS «+ :DIRECT-SUPERSLOT Minimum Maximum Inverse Slot A '“' =

:DIRECT-SUPERCLASSES « :DIRECT-SUBCL l | — ]

:DIRECT-SUPERSLOTS « :DIRECT-SUBSLOT

:DIRECT-TEMPLATE-SLOTS + :DIRECT-DCOM,

:DIRECT-TYPE « :DIRECT-INSTANCES

:DOCUMENTATION

:FROM

:MODIFICATION-TIMESTAMP

:MODIFIER

:NAME

:PAL-DESCRIPTION

‘PAL-NAME

‘PAL-RANGE

o

i

AR N |}

[

RNN

[ muttiple atmost Domain R e s

EERNN

I ERRRNN

nN

a

[«]

<]

*
Superslots =




Protege-Frames [forms tab]

= Default popua yia eilcaywyn XapakTNPIoOTIKWV
= AlIAPOPETIKOC TUTTOC — OIAPOPETIKN POpua

= Auvarornta aAAaync Tng B€ong, peyedouc,
ETIKETAC KATT TWV QOPHWV



Protege-Frames [forms tab]

newspaper Protégé 3.1 beta (file:\C:\ Temp',protege%o203.1%20beta%20-%20164 examplesins
File  Edit

O & B 4 B B X 2 b

Project  Window  Help

vy 9

FORM BROWSER

For Project: @ newspaper

| Classes | ™ Siots | = Forms | # Instances | A Queries |

FORM EDITOR

For Class: @ Editor

Foirnm A X = -: Display Slot: |l name v Widget—:J
B STHING ) :’Z(I)Igs:Stick\/\Mdget
b = :SYSTEM-CLASS TextAreaWidget
v = Author | TextFieldWidget
= News_Service UniqueStringWidget
= Columnist . rrg;?v(\jﬁ%jet
+« Editor
i: Reporter
b = Contert
p = Layout_info
= Library
= Newspaper PR I A 2
ss Organization
P = Person
2| [»
v &8




Protége-Frames [instances tab]

«EpyaAcio TTpofBoANc/TpoTTOTTOINCNG OTIYUIOTUTTWY
TWV KAAOEWV TNC OVTOAOYIaC



Protege-Frames [Iinstances tab]

i\ Temp',protege®o203.1%20beta%20-%20164" examplesinewspe

File  Edt Project Window Help
NDEelE +« BB X uma ¢ 9 ﬁprotégé
| Cisses | ™ Sots | = Forms | @ instances | M Queries |
cLass prowsen
For Project: @ newspaper For Class: @ Editor For Instance: 4 Chief Honcho (instance of Editor, inte... >\ Q’ X
Class Hierarchy 5% |name W o e X~ Hame Salary
‘THING # Chief Honcho Chief Honcho 150000.0
| 2 SYSTEM-CLASS @ r. Science
v © Author # Wis Gardiner Date Hired Responsible For
® News_Service (2) | | 4 Sports Nut @ Sports Nut
@ Columnist (2) & s Gardiner
@ Edtor (4) Current Job Title
@ Reporter (3)
P © Content
Layout_info
> O Layout ] Phone Number Sections
@ Library (1) -
; # Magazine
@ Newspaper (6)
@ Local News
@ Organization (1) )
3 Other Information ¢ Automotive
P @ Person ;
# Business
¢ World News
s | >
v &8
| 68 7l T I 1>




Protégeé-Frames [queries tab]

= EpwTtAuaTa oto project.
= ETTIAOYN Hiag ) TTEPICOCOTEPWY KAAOEWV
= Eva 1 TTEPICOOTEPA XOPAKTNPIOTIKA
= Eva N TeEPIcoOTEPA KPITHPIA

= ATTOBNKEUON TWV EPWTNUATWV.



Protégeé-Frames [queries tab]

tutorial Protege 3.1.1

File Edit Project Window Help

N e E 4 B B X mMmaba ¢ 9 @protégé
[ Casses | ™ Sits | = Forms | # Instances | & GQueries |

iz ——— :Search Results A ‘J =
Class R |u] .f Slot A w String et

< T [ To] |

| More Clear :
Query Name

#! Addto Query Library
Query Library A At X
~ 88




Protege-OWL

= Editor tnc OWL (web ontology language)

= Load — 2wd{el ovroAoyiec ypauueveg o€ RDF
OWL

= OTmmikotroinoNn KAQoEWV, 1010TATWV Kal SWRL
Kavovwyv (ouvolaopuog OWL kal RuleML)

= Oplopoc ekppaocewv OWL
= AloBETel Eva Java APl yia Tnv avartuen U.L.



Protege-OWL

= O1 emAoyeEg gival ol:

= Owl Classes
= Properties

= Forms

= Individuals




Protéege-OWL [OWLClasses]

[1p0[30AN KaI TPOTTOTTOINCN IEPAPXIWV
NETITOUEPEIEC TNC KABE KAGONC OTa OECIA
[TpooBNKN oXOAiWY, ETIKETWV KATT
[leplopiopoi

classification



Protéege-OWL [OWLClasses]

travel Protége 3.1  [file:VC:\protege-owl\owlMravel. pprj, OWL Files [.owl or .rdf))

File  Edit Project OWL Code ‘Window Tools  Help

NEH 4BE ma &9 B 5 BE 4 % ﬁpmtﬁgé
|/_. O Classes |/ M Propetties |/ = Forms r‘ Individualz |/ & Metadata |
For Project: @ travel For Class: e FamilyDestination  (instance of owl Class)
. ot
Asserted Hierarchy @ t:c: & (f@g ;fl(% rName rSHmeAs |/D|fferer1tFrum | [ ) Annotations ﬁ ﬁ- .
owl: Thing |Fa|11il'g.rDestinatiun |Q Froperty | Walle | Lang
v . Accommodation = rddfsicommernt A destination with at e
. BedandBreakfast rdfs:comment &
2 BudgetAccommodation L clestination with at least one accommodation and at
. Campgrﬂund least 2 activities.
b Hotel
E AccommodationRating
> :m:tiv'rtv [ Asserted | Inferred B Propertics BN BN WL omL O @
Contact
hasAccommodation  (multiple Accommodati
¥ 0 Destination Asserted Conditions ﬁ ﬁ Q: . v o1 : v I
- it NECES5ARY & SUFFICIENT
© BeckpackersDestinstion T ¥ [ hasActivity  (muttiple Activity)
® Beach . Destination
e AudaetHoteDestingi g hasAccommodation = 1 = > ]
Liclg ellestination 3 hashctivity = 2 [ hasPart  {muttiple Destination)
E FamilyDestination WECESSARY
&) QuietDestination
© RetiresDestination 4| i [ [»
p 0 Ruraltres
v .Urban.ﬁ.rea .. Disjoints ﬁ %- ‘% ‘! %
O cCity =) RetireeDestination
9 Town
~| B =:: & & ™ Logic Views ) Properties View




classification

= EAEYXOC OUVETTEIOC TNC OVTOAOYIAC

= EAEYXOC AVETTIOUUNTWY OXECEWV QVANETA O€
KAQOEIC

= QUTOMATN TACIVOPMNON OTIYMIOTUTIWY O€ KAQOEIC



r

Protéege-OWL [OWLClasses]

travel Protége 3.1

File  Ecli

DEeHE 4 BB

Project  CWL  Code

Biy e

Window

Toolz  Help

&% £ [ed

(file:\C:Aprotege-owlowlktravel. pprj, OWL Files [.owl or .rdf))

BB ar %

|/_. O Classes |/- Propetties |/ = Faorms r. Indliviciuals |/ & Metadatas |

SUBCLASS RELATIONSHIP
For Project: & travel

Asserted Hierarchy ﬁ; t:} &

> | W}, SUBCLASS RELATIONSHIP
For Project @ travel

Inferred Hierarchy

] ¥ h CLASS EDITOR e = [F )

For Class: . Capital

{instance of owl Class)

0 Contact
v . Destination
E BackpackersDestination
0 Beach
5 BudgetHotelDestination
E FamilyDestination

1 Destination

| 3 E BackpackersDestination
. Beach
&) BudgetHotelDestination
E FamilyDestination

¥ B QuietDestination
k E RetireeDestination

Ja e

& 28

|/ Marmne r Samehs |/ DifferertFrom | [:
|Cap'rtal | u ]
rdfs:comment &

©) QuietDestination @ capital
© RetireeDestination p O Ruraltres r Aszerted |/ Inferred
p 0 Ruralarea . -
v . Urban v . UrbanArea Asserted Conditions ﬁ ﬁ Q- .
rhanérea ;
_ v Bty HECESSARY & SUFFICIENT
v O ciy 0 captal NECESSARY
0 Capital L ® Town - @ city -
@ Town | [+T] [ [ ; | ]
~| B : -~ B r{_lt, ﬁ - Logic Wiesn i Properties View
W
Clas=s Changed superclasses
. Campground Moved from Accommodation to Budget Accommodation
) Capttal Added RetireeDestination
. MationalParlk Added BackpackerzDestination
E RetireeDestination hoved from Destination to QuistDestination
4% (D) satari Inconsistent

) Classification Resutts




Protégé-OWL [Properties

[MpoBoAR/TpoTToTTOINON XAPAKTNPIOTIKWY TWV IOIOTHTWVY

&l travel Protége 3.1  (file:\C:\protege -owllowl\travel. pprj, OWL Files (.owl or. .rdf))

File Edit Project OWL Code ‘Window Tools  Help
NEE 4tBE wd &9 6 B BE 9 \ @pmrégé

r. Oyl Clazzes |/ M Properties |/ = Forms r‘ Indlivicuals |/ & Metadata |

PROPERTY BROWSER i PROPERTY EDITOR I =TET

For Project: @ travel For Property M hasAccommodation  (instance of owl ObjectProperty)

M Properties ﬁ Iﬁ 'Eé ﬁ ﬁ B (Nsune rEquivalents rSEmeAs |/Diff=r=r11me | DAnnotations Eﬁ Q, l
[ hasAccommodation |hasAccommodatinn |'U‘ Property WValue | Lang
[ hasActivity « i=Offerecat
M hasCity rdfs:comment £
[ hasContact
I hasEnai
[ hasPart
[ hasRating
W hasStreet
M hasZipCode
[ isCffereddt < hasActivity

Domain U ﬁ Q: .- Range L é ﬁ Q: ‘

() Destination @ Accommocdation [ Functional

[ InverseFunctional
Il Symmetric
[ ] Transtive

‘v‘ @ o Inverse i’ 0,

Super properties q; B




Protége-OWL [individuals]

= [1pofoAn/Tpotrotroinon OTIYMIOTUTTWY

= AuTOpATN ONUIOUPYIO (POPHWYV AVAAOYA UE TOV
OPIONO TNG KAAONG Kal TWV IBIOTATWY TNG

= Xds:string — text field



Protége-OWL [individuals]

travel Protege 3.1

File Edit Project OWL

DEeHE 4 BB

Codle

Biy e

Window

&% bk B BE ar

Toolz  Help

(file:\C:Aprotege-owlowlktravel. pprj, OWL Files [.owl or .rdf))

f—. CL Classes |/- Propetties |/ = Forms r’ Incliviciuals |/ & hetadata |

CLASS BROWSER
For Project: & travel

Class Hierarchy o

ol Thing
| 3 . Accommodation
E AccommodationRating (3
b D activity
. Contact
v . Destination
E BackpackersDestination
0 Beach (2)
5 BudgetHotelDestination
E FamilyDestination
&) cuistDestination
5 RetireeDestination
¥ @ Ruraltrea (2)
. Farmland
0 MationalPark (2)
¥ . UrbanArea
v @ity (1)
0 capital (2)
. Town (1)

INSTANCE BROWSER
For Class: . Capital

r.ﬂ.sserted rlnferred |

For Individual '. Sydney

rName |/5nme.ﬂ.s rDifferer'ltFrum |

{instance of Capital)

|:,| Annotations

:MAME >~ & # X
4 Canberra
Sydney
-
+
Types L
.Capital

| Sydney | (¥ Froperty Wl
rdfs:comment &
hasAccommodation & ﬁ: t hagPart & ﬁ: t
4 FourSeazons 4 BondiBeach
4 CurrawongBeach
hasActivity L 4 * &
4 o N




TTPOROAN / TpoTToTIOIiNGN

Protége-OWL — RDF Schema

Tools

':ﬂ dViE i Pro P Aro g
File  Edit Project OWL Code ‘Window
O=EFE 4 B 6B mcd #% B B BBE aF Y

Help

|/ 0 oW Classes |/ I Propetties |/ = Forms |/ & Individuals |/ & Metadata |

For Project: % travel-rdf

wre 2R

Asserted Hierarchy

owl: Thirg
> . Accommodation

. AccommodsationRating
b D Activity

O Cortact
k4 . Destination

p BackpackersDestination
. EBeach
) BudgetHotelDestination
. FamilyDestination
0 CuietDestination
. RetireeDestination
v . Rural&rea
. Farmland
. MationalPark
v . UrbanArea
v @ city
. Capital
. Town

SUBCLASS RELATIONSHIP <] 'my, CLASS EDITOR o = [E
For Class: . BachpachkersDestination  (instance of rdfs:Class)
. S
r Mame r Samels |/ DifferentFrom | D Annotations |j ﬁ, .
|BackpackersDestinatian | (] | Property | ‘Value | Lang
=1 rodfs commert A destination that prow. ..
rdfs:comment &
A destination that provides budget accommodation
and offers sport or adventure activities.
rdfs:subClass0f Q}- t Properties i; i; E: L8
i Destination | Property Cardinality Type |
M| hasAccommodation hutiple ) Accommodation
| hasActivity Multipale O Activity
M| hasPart fuittipsle 0 Destination




Protége-OWL OWLViz

= AnUOQIAAG ETTEKTAON, OTITIKOTTOINON OVTOAOYIWV

travel Protege 3.1 (file:\C:\protege-owllowl\travel. pprj, OWL Files {.owl or .rdf}))

File  Edit Project OAL  Code  Window Tools  Help
NEHE BB ws ¢9 D B BE ar <¢protégé

r | oW Classes |/- Properties r = Forms r’ Individusls r & Metadata r-’h Gyl iz |

|ojalviEE]ofjn[®IE A A]|B]E]|O

r Aszserted Model r Inferred Moclel |

CLASS BROWSER

For Project @ travel

RuralArea NatiunalPa@
— . -

Asserted Hierarchy

(araen )

DuietDestination

_—

Surfir@
EackpackesDestination . -
[E3
-

) " — %
N o A“"mm““'""ﬂat'_a (s NECESSARY & SUFFICIENT
N - N | Destiration
—Gunta_cp

Ei 3 hasAccommodation BudgetAccommocdation =

g —'Ei 3 hasActivity (Sports L Adventure)
i%—L_———'CS'Qh HECESSAR Y




Protéege-OWL SWRL Rules

SWRL editor

family.swrl Protége 3.1  (file:\C:\protege-owlowlifamily.swrl. pprj, OWL Files (.owl or .rdf))

File  Edit Project ©OWL Code ‘Window Tools  Help
NEEH ABE md ¢% B B BE 4+ % @pmrégé

r 7 OWLClasses |/ B Properties |/ = Forms r & Individuals |/ & hetadata |/_. SRL Rules |

SWRL Rules ﬂ i Q. ﬁ

Mame | Expression
Def-hasAurnt .I1asParent(?x,?'gr) n hasSister(?y, 72) = hasfunt(7x, 72)
Def-hasBrother .I1asSiinng(?x,?3r) n Man(?y) — hasBrother(7x, 7v)

Def-hasDaughter .haSChiId(?x, ) on Woman(?x) = hasDaughter(7x, 7y)

Def-hasFather .I1asParent(?x,?'gr) n Man(?y) — hasFather(?x, ?y)

Def-hazhdother .I1asParent(?x,?'gr) n Woman(?y) — hasMother(?x, 7v)

Def-hashlephew .I'laSSiinng(?x,?'gr) n hasSon(?y, 7Z) = hasMephew(?x, 72)

Def-haziiece .hasSiinng{?‘x,?v) n hasDaughter(?y, 72) — hasbiece{?x, 72)

Def-hazParent .haannsort(?gr,?z]l o hasParert(?x, 7y) = hasParent(7?x, 7z)

Def-hazSibling .hasChiId(?x, Y1 A hasChiled{?z, ?y) n differentFrom(7?x, 72) = hasSibling(7x, 72)
Def-hasSister .hasSiinng{?x,?v) A Woman(?y) - hasSister(?x, 7y)

Def-haszSon .hasChiId(?x, Ty) on Man(?x) = hasSon(7x, Ty)

Def-haslncle .| hasParenti?x. w1 A hasBrother{?v. Y21 =+ hasUncle(7x. 723

ome¢ R DOO

B oA = () [ ] +




ETrekTACEIG

= 6 TUTTOI plug-In:
= Tab widget: u.l. tab, : Queries Tab

= Slot widget: form widget: TpofBoAr/TTpooOnkn
TiuNG : TextFieldWidget

= Back-end: ynxaviouog ammodnkeuonc: RDF
back-end

= Createproject: perarpotry dlIAPOPETIKA
YpauMEVWY knowledge-base o€ protege

= Export: avtioTpogo Tou back-end
= Project: xpnon evog protege u.i.
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