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O I'laykooptog lotog

E@appoyr tov Internet

Anpooievon eyypae®Vv Kdat DIEPOLVOECHOL
AvVApiKo mepleYopevo

Avadntnon mA\nPo@opL®V

Katavontog povo amo avbpwrovg (epgaon otnv
IIAPOLOLACT TNG DA POPOPLAG)

Avadnnon DANpoPopiag oe COVIAKTIKO EMUIE00
AKOpa Kdt 1] 00PN or] TOL MIEPLEYOUEVOD (IL.X.
XML) Ogv PeAtiovel TNV aOTOPATOIIOUIEVT)
eMeCePYAOLA KAl KATAVOTON TOL
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To Opapa

* Sir Tim Berners-Lee: o dnpioopyog too I1I xat
OPAPATLOTIG TOL ZnpactoAoyikov Iotov (XI)

* Eioaywyr) texvoloylimv yvwong otov [11

* Opwopog: O 21 etvat nj avanapaotaor
ocoopevov oto WWW. (W3C)

 The Semantic Web is an extension of the current
web in which information is given well-defined

meaning, better enabling computers and people
to work in cooperation [1]
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[TAeovexktnpata 2l

+Katavonorn meptexopevon Kat dmmo Pnyaves

+ Avtopatonoinon
DIIOAOY1OTIK®V / ENECEPYAOTIKOV
OlaO1KAOLWV

+ALTAEITOVPYIKOTITA PETACD ETEPOYEVOV
OLOTNPATOV KAl EVOIIOINOT OE0OPEVDV

+IT10 «gvPLEIG» LINPECLES KA EPAPHOYES

+«EConvn» avadr)tnon Kdt avaxktnon)
[IEPLEYOPEVOD
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H 2toipa tov 21

User Interface & Applications

Trust
Ontology
Query: OW'— Rule:
RIF

Crypto

SPARQL
RDFS l

Data interchange:
RDF

XML

URI/IRI |
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Eg@appoyr): FOAF

foaf:Person }

foaf:name

A 4

Michael Souris

foaf:mbox _
mailto:mm@example.com }

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:foaf="http://xmlns.com/foaf/0.1/">
<foaf:Person>
<foaf:name>Michael Souris</foaf:name>
<foaf:mbox rdf:resource="mailto:mm@example.com" />
</foaf:Person>
</rdf :RDF>
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Resource Description
Framework (RDF)

e 'Eva yeviKO HOVTEAO OEDOUEVWV

e [leplypa@el I0IOTNTEC TWV TMOPWV KAl TIC
METACU TOUC OUOXETIOEIC

 H ouvtacn Tng ival XML (ouvnBwg)

 AvamaploTa KATEUBUVOUEVOUC YPAPOUC
evvolwVv (RDF graphs)
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RDF Statement

* To xOploO OTOLYELO AVATIAPACTACT|S YVDONS
* Abad1Keg OLOYETIOELG

[subject] [predicate] [object] = triple

Predicate
Subject = Object

Resource Resource or Literal

Resource ~ URI
Literal ~ XSD Datatypes
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RDF Statements (Graph)

hittp: fhwww w3, org/2000/10/swapdpim/contact#Person
http: Mhwww w3, org/1989/02/22-rdf-syntax-nsétype

http:/iwww w3 org/People/EM/contact#me

ttp MAwwew w3, org/2000/1 0fswapdpimicontacti#fullName

Eric Miller

http: fhwww w3, org/2000/10/swap/pimicontact#mailbox

mailto.em@w3.org

http: Mhwww w3, orgl2000/10/swap/pimicontact#personalTitle

Dr.



RDF Statements (XML)

<?xml version="1.0"?>
<rdf:RDF xmins:rdf="..." xmiIns:contact="...">

<contact:Person
rdf:about="http://www.w3.org/People/EM/contact#me">
<contact:fullName>Eric Miller</contact:fullName>
<contact:mailbox rdf:resource="mailto:em@w3.org"/>
<contact:personalTitle>Dr.</contact:personalTitle>

</contact:Person>
</rdf:RDF>
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RDF Schema (RDFS)

 H RDF napéeyet amha eva data model

* Ot meprypageg mopmv ovyvd Behoope va
XPTNOLHOIOI0VV CUYKEKPIEVO AECIAOY10 KAl
KAVOVEG

* To RDFS napeyet ta ototyeta povielomnotnong
yld va @TIaSovpe teTold AeCAoyia

* Ta AeGA\Oyla avta dopovvTdl oav lEepapyies
KAQOE®V (ONA. AIIAEG OVTOAOY1EG)

e Kabe mopog avrketl oe pia KAaon
* Acv éyer oyeon pe o XML Schema
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Baowa XZtowyeta RDE(S)

rdfs:Resource

7
()
c/%s
\Of\
rdfs:Class rdf:Property rdf:Statement rdfs:Container rdfs:Literal
rdfs:DataType | | rdfs:ContainerMembershipProperty rdf:Bag rdf:Seq rdf:Alt rdf:XMLLiteral

rdf:type, rdfs:subClassOf, rdfs:subPropertyOtf, ....
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-

Optopog KAaoswv/ Iotottmv

<rdfs:Class id=“Person’>
</rdfs:Class>

<rdfs:Class id=“"Man”’>
<rdfs:subClassOf rdf:resource="#Person"/>
</rdfs:Class>

<rdfs:Property id=“hasAge’>
<rdfs:comment>A person’s age</rdfs:comment>
<rdfs:domain resource=“#Person”/>
<rdfs:range resource=“#AgeType” />
<rdfs:Property>
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Optopog Ovtoloytiag

rdfs:subClassOf

Teenager

rdfs:subCIassOf/' %subClassOf

Pervasive Computing Research Group
http:/ /p-comp.di.uoa.gr



[Teprypagrn Aedopevav

* Otav vmapyet pia ovtoAoyia yia evda

1e010 EQPAPHOYT|G, T1] XPNOIOIOLIOLHE Yid
Vd IIEPLYPAYPOVHE TODG OXETIKOVS ITOPODG

* O1 HOPOl AVTOL DIIOKELVIAL OTODG
IIEPLOPLOPODG TNG
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phone
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Ovtoloyia

* A formal, explicit specification of a

shared conceptualization. (Studer 199,
original definition by Gruber in 1993)

* Formal: KQTavonTtr) ario Pnyaves

* Explicit specification: opiCel pntd £VVOLeG,
OLOYETLOELG PETASD TOVG, 1010TNTES TOVS KAl
IIEPLOPLOPODG

* Shared: elval «KOW®G» ATIOOEKTI)

* Conceptualization: Eva a@nPNPEVO HOVTIENO EVOG
PALVOPEVOD
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2 TLYPLOTOIIA

* Ta avtikeipeva Tov IEOIOL EPAPOYT)S

* AVI|KOLV Og KAdOoelg Katl ovoyetiCovrat
PETASL TOLG

* Mwa ovtoAoyia kabopilet Tovg
[IEPLOPLOPOVGE £VOG IIEOL0V EPAPHOYIG KAt
OX1 TA OTLYHLOTLIIA TOV

* O1 YA®OOEG TIEPLY PAPT)G OVIOAOYI®V OPGDG
vIIOOTN POV KAt T ONA®ON OTLYPLOTOI®V
KAJOE®V KAl ODOYETIOE®V
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2 OPIEPAOOG (reasoning)

e H e§ayooyr] Dnovooupevng Yvooor]c_; Amo
LIIAPYOLOd pr]Ta eEK@PPAOPEVT] (IO
OLVI|0WG IEPTYPAPETAL PE OVIOAOY1EQ)

* XP1)o110Gg 0 MOANEG EPAPOYEG:
— 'ESonvn avadrtnon Kat enepmTroelg
- EAeyxog ovvéneiag (consistency checking)

- Katnyoptlomnoinon tov ottyploton®y og
KAdoelg pn pnta onlopeveg (classification)

- Avakda\oyrn Kpo@wV CLOYETIOEDV
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2 0pIEPAONOS (2)

* O1 pnyaveg OOPIEPAOHOL (reasoners)
HIIOPOLV VA £PAPHOCOVV CUHIEPAOHO
TOOO O€ OTLYHLOTOIIA 000 KAl OTO OLVOAO
TOV KAAOEDV
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OWL

['Awooa yia neprypagrn oo ovvhetov
ovioAoylwwV (oe oxeorn pe RDES)

[ Ipotononnowmpevn ano to W3C

Tptla eton)

- (OWL Lite, OWL-DL, OWL-Full) pe avSovoa
EKPPAOTIKOTNTA KAl IIOADITAOKOTNTA OTOV
OLUIIEPAOHO

- 1 OWL Full etvan pn anmogaoctown!

YnepoovoAo kat copPatr) pe RDE(S)

H ovvtadn g poopet va eitvat oe RDF/ XML

- AN\ vnapyoov Kat dAAEG OLDVTAELS
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RDFES vs. OWL

* RDFS
— E£YEL IEPLOPLOPEVT] EKPPAOTIKOTNTA

— 0ev vnootnpifet TOANOVLG EPLOPLOPOVS, AStOpaTd
KAIL

— IIEPLOPLOPEVI) OLVATOTNTA CUPIIEPACHOV
* OWL
— ApPKETA PeyaAr) EK@QPACTIKOTITA (DIIOOLVOAO TNG
Aoyrg Hpwtng Tagng)
- ASloparta, Ieploplopol TIH®V KAt MANOKOTNTag
- KaAa opropevn onpaoworoyia =2 éva OWL eyypago
EPPNVELETAL IIAVTA 1€ TOV 1010 TPOIIO
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e
i, ;f =

" Baowd 2toyeta OWL-DL (1)

RDF Schema Features:
- rdfs:Class, rdfs:subClassOf, rdf:Property, rdfs:subPropertyO, ...

e Restrictions:

- Restriction, allValuesFrom, someValuesFrom, maxCardinality,
minCardinality, ...

* Property Characteristics:

— ObjectProperty, DatatypeProperty, inverseOf,
TransitiveProperty, SymmetricProperty, ...

e (Class Axioms:
- disjointWith, equivalentClass, ...

* (Class Expressions:
- unionOf, complementO, intersectionOf, ...
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il
e
P fL e

Baowa 2Ztotryeta OWL-DL (2)

* Class
- OptiCet pia xAaon
* ObjectProperty

— Tlepuppagetl ovoyetioelg petaly OTLYHIOTOI®V
(AVTIKEWPEVOV) KAAOEDV

* DatatypeProperty

- Ileprypaget 10101 TEG OTLYHIOTOI®V KAAOEDV

e [ndividual

- OpiCel Eéva CLYKEKPHIEVO OTLYHILOTLIIO Plag KAAONG
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OWL syntax DL Example Description

IntersectionOf C[1D Supervisor [] Male All Supervisors that are Male

il CL|D Supervisor || Manager Anything that is either Supervisor or

Employee
allValuesFrom VR.C V supervisor.Male All supervisors must be of type Male
someValuesFrom JR.C JhasSon.Male R et th?\/ls;gs pugiic SRURS
LR IR {0} JhasLocation. Athens The location property must have the value
Athens
X - > ! i i
minCardinality < >1supervises.Employee B =0 SURETe S IR
R.C employee
<
maxCardinality F;rg: <1hasManager.Manager An Employee has at most one Manager
| . =n - A Person is dependent on exactly one
Cardinality RC = 1 isDependentOn.Employee Employee
SubClassOf CeED Manager Employee A Manager is a kind of Employee
Someone cannot be a
o Department_Task ManagerTe Department_Task Manager and a
N e 2 chnical_Task_Manager Technical_Task Manager at the same
time
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KoxkAog Zorg Ovioloyiag

Kabopilovpe Ti1g Pacikeg KAAOEIG KAl OLOYETIOELG
(properties) ToL 11010V paAG

Kabopioope domain xat range yia ta properties
[epapyovpe tig KAaoelg kat Ppalovpe mePLOPLOPODS
OTa properties

[IpoobBetoovpe otrypiotona (individuals) kat tig
peTalL TOLG OYEOELG

Kavoope eAeyyo ovverelag oto HOVTEANO pag
Kavovoype classification tov ottyplotonov

Kavoope enepwtroeig yia v avakaloyn veag
YVoOo1g
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Enepotrioeig otov Xl

* N\wooeg enepwtnoewv RDF
- RDQL, RQL, SPARQL (W3C)
- Mepikeg poraCoov pe SQL

« E.g., search top 5-10 named persons younger than 30
PREFIX foaf: <http://xmIns.com/foaf/0.1/>
PREFIX ns: <http://example.org/ns#>
SELECT ?name ?mbox ?age
WHERE { ?x foaf:name ?name.

?X ns:age ?age . FILTER (?age < 30).
OPTIONAL { ?x foaf:mbox ?mbox .}

}

ORDER BY ?age DESC(?name)
OFFSET 5

LIMIT 10
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sl

At
iz J,L iy,
\*ﬁf i

& Enepmtnoeig Kat Zoprnepaopog

* AV KOVODHE Pld EMEPWTN O HPLV
£OAPPOCOVE OLUIIEPAOCHO, Ba mapovpe
OdV dIIAvTNnor Td 0e00PEVA IOV £XODHE
pnta ewoayet (asserted knowledge)

* Av gyoope 101 EQAPPOOEL COPIIEPAOHO, Oa
[IAPOVIE KAl VEA OEOOPEVA IOV
IIPOKDITTOLV € pA0T) TOLG OPLOPOLG TNG
ovtoloytag pag (inferred knowledge)
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