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Exete akoUOEL QLUTOUC TOUC OPOUC;

* Semantic Web
* Linked Data

* NoSQL

e RDF

* Triple Stores

e SPARQL
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[TpOKANOELC OTOV CUYXPOVO LOTO

Awacuvdedepéva dedopéva

Big Data , -
Mewwpevn ouvoxn

., (relaxed consistency)
, ) AvolktoU Kwdika
TeALKA CUVETELG

(eventually consistent)
EUKoAn avtypadn

Katavepnuéveg Baoelg
MnN-OXECLOLKEG

Schema-free

AnAEg AtemtadEg
Huw-8opunpéva dedopéva
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[MayKoouLog |oTtoc

 Ta adounta dedopeva (unstructured data) exouv
KATAKALOEL TOV TTOYKOOLLLO LOTO

* [MWC UITOPOUME VA XELPLOTOUUE KAAUTEPQ
adounta dedopeva;
— Eivat ot oxeolakec Baoelc Avon; lowc oxL...
— Eival ta peta-6edopeva Avon;

* Ta peta-6ebopeva (metadata) meplypadouv cuyva to
TIEPLEXOUEVO TWV adountwyv dedopevwy

— XpeLalopoote aAAeG AUOELG;

* TexvoAoylec 0OV TOV «ONOCLOAOYLKO LOTOY;

Yeuwaplo 9, Baosig NoSQL
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> NUaoLoAoyLKocC lotoc

* O onuaoloAoyLkoc Lotoc sivatl pta Web 3.0
TeEXvVoAoyla
— Evac tpomoc dtaocuvdeonc dedopevwy PETAED
OUOTNMATWV

— OVTOTNTEC MOV ETTPETIOUV TTAOUOLEC, OUTO-
nepypadkec Staovvdeoelc Sedopevwy mavtol oTovV
TTOYKOOULO LOTO

e AAN\ayn Tpomou okeYPNC:

— Ao eyypada mov dtapfalovtal oo avOpwrnouc, o€
eyypada mou dtaBalovtal ano unxaves (machine
readable documents)

Yeuwaplo 9, Baosig NoSQL



> NUaoLoAoyLKocC lotoc

* JUVEPYATLKO KLVNHO QTTIO EVOLV TIAYKOCLO OPYOVLOMO
npotunwv, to World Wide Web Consortium
V' . Semantic
v . ’ Web

* MpowbBel mpoturno S€E60UEVWV OTOV TTAYKOOULO LOTO

e JKOTIEVEL VO LETATPEYPEL TOV TIAYKOGLLLO LOTO (OTOV OTtoLo
KuplapyxoLv ta adounta N nui-6opnueva dedopgva) otov
“web of data”

“The Semantic Web provides a common framework

that allows data to be shared and reused across
application, enterprise, and community boundaries.”

http://www.w3.org/2001/sw/

Yeuwaplo 9, Baosig NoSQL


http://www.w3.org/2001/sw/

[Moto mtpoBAnpa KaAeitol va AUCEL;

* Ta 6edopeva oTOV MAYKOOLO LOTO ELvOLL
opyavwueva o€ totooeAidec, eyypada oe HTML
TToU ouvdeovToL LETOEU TOUC UE
UTTEPOUVOECLIOUC.

— Evac avBpwroc pmopei va dtafaoel avtec Tic oeAidec.
— OL unxaveg Opwe;

* Mmopouv va e€ayouv AEEeLC KAELOLAL.
e Mepa amo Ae€elc kKAeLOLQ,;

Yeuwaplo 9, Baoesig NoSQL
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[Moto mtpoBAnpa KaAeitol va AUCEL;

* HmAewoPndia twv Lototonwyv Paciletal o
dedopeva.
— AANAQ ta Sebopeva dev eivat dtadeoiua!
— AuToO Tou ivall SLabotpo, eival LotooeAidec ou
KOTaokevaotnkav amno ta 6edoueval.
e 2TOXOL ONMACLOAOYLKOU LOTOU:

— Web of data: va kavel ta dedopeva dlaBeoua oe

HNxavayvwolun popdn

— Noa evBappuvel opyaviopoUc/etatpiec va StaBecouy ta
dedopEva TOUC O€ KATIOLO ALVOLKTO MTPOTUTIO

— Na evBappUveL TNV emavaypnotponoinon twv Se60UEVWV

Jeuwaplo 9, Baosig NoSQL



The semantic web stack!

User Interface & Applications

Trust

Jf

Logic

Rules

Ontologies

Querying
Taxonomies

Data Interchange

Syntax

Identifiers Character Set
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The semantic web stack!

User Interface & Applications

Trust

Jf

Ontologies Rules
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Resource Description Framework

e YUVoAo armo mpotuTa amno to W3C
http://www.w3c.org/RDF/

* Kwdikormotel OnAwoelc (statements) yia
avtikeipeva (things)

O oupavoc €xel xpwupa yaAddilo
 H ouvtaén eivatl oe XML

<sky colour="blue"/>

Yeuwaplo 9, Baosig NoSQL
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RDF: 6nAWOELC YLOL QAVTLIKELPEVDL

The sky has the colour blue

thing property value

\ J
Y

triple
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RDF: 6nAWOELC YLOL QAVTLIKELPEVDL

* Eva amAo povtelo entity—attribute—value (EAV)
* KaBe povteAo pnopet va avarmnopaoctabel oav

triples
ity> <attrib@ite-value> <valu
<Subject> <p te> <object>

* To RDF ypnotwuomnotel StadopeTikny opoAoyia

Yeuwaplo 9, Baoesig NoSQL


http://en.wikipedia.org/wiki/Entity%E2%80%93attribute%E2%80%93value_model

B R R DN e e
URIs oto RDF

* [Mapexovtal YwpoL ovouaTwy (namespaces) yLo Tov
LLOVOGCLAVTO TIPOCOLOPLOMO TWV AVILKELLEVWVY OTO

oroLla avaPEPOUAOTE

* MapeExovtal TPOTMOL va TtpoodLOPLoOUE LOLOTNTEC Katl
TUTTOUC OLVTLKELMEVWV
— Me TPOTIO KATAVEUNMEVO KOl LOVAOLKO

e KaBevac pumopel va meL otdNmoTE ylo omolodNmoTe
QVTIKELMEVO TTOU TIPOooOLOPLlETAL OTTO EVAL
Katovepnuevo URI

Yeuwaplo 9, Baosig NoSQL
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RDF: 6nAWOELC YLOL QAVTLIKELPEVDL

* To UTTOKELMEVO Kall TO Katnyopnua eivat rtavta URIs

e To avtikelpevo elval eite kuploAektikn Tiun (literal)
elte URI

<http://iit.demokritos.gr/person/petasis georgios> subject
<http://iit.demokritos.gr/properties/name> predicate
"Georgios Petasis" object

<http://iit.demokritos.gr/person/petasis georgios>
<http://iit.demokritos.gr/properties/email>
"petasis@iit.demokritos.gr"

Yeuwaplo 9, Baoesig NoSQL



Graph Databases?

Relational DB Hierarchical DB Graph DB
Tables Related By Parent Nodes Have More Arbitrary Object Relations
Primary Key Intrinsic Imporance No Intrinsic Importance

http://www.linkeddatatools.com/introducing-rdf

Yeuwaplo 9, Baoesig NoSQL


http://www.linkeddatatools.com/introducing-rdf

Graph Database: NMapadeypa

Bengie is a dog.
Bonnie is a cat.
Bengie and Bonnie are friends.

animalType | | animalType
| |
| |
y friendsWith .
Thing 1 -————— Thing 2 '
/ \
name / \ name
/ \
Bengie Bonnie

Yeuwaplo 9, Baoesig NoSQL



BN NN IR NN RN
[padot RDF

Evoc RDF ypadocg eivarl piar «A\oylknn cuAAoyn» amo

triples

 Mua «amoBnkn» (store) pmopet va mepLeXeL TTOAAOUC
ypadoug

 OLypadol pumopouv va xouv ovopa (€va URI)
— Ot named RDF graphs ovopadlovtal kat context

e Aewtoupylec o RDF ypadouc

— Elocaywyn dedopevwv

— E¢aywyn tou ypadou

— Epwtnon/evnuepwon dedopevwy ypadou

— Zuyxwvevuon 6edopEVWVY arto OLAPOPETLKEC TINYEC

— EAeyxoc¢ pocPBaonc ota Sedopeva

Yeuwaplo 9, Baosig NoSQL



The semantic web stack!

User Interface & Applications

Trust

Jf

Logic

Rules

Ontologies

Querying
Taxonomies

Data Interchange:

Syntax

Identifiers Character Set
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RDF Schema

* To «core» RDF 8gv €XeL KATIOLO «OYN O

— Omowodnmote «oxNnua» 6eSOUEVWV UMOPEL vaL
avamnapootabei o RDF

* XpelallONAOTE OPWC EVA KOWVO «AeELAOYLO» N
«ovtoloyila»

— Av MpEMEL va SNLOCLEVOUE KOl VOL ETTOVOXPNOLUOTIOLOUUE
Paong yvwong

« 2UvoAo amo oLotntec RDF yia tov oplopo
TUTTWV KOlL TIEPLOPLO WV

RDF

Schema , ,
« Ta oxnuoata RDF avamaplotwvtal o RDF

Yeuwaplo 9, Baoesig NoSQL



RDF Schema

* Eva Koo AgELAOYLO yLa TUTTOUC, KOL TTEPLOPLOUOUC
O€ TLLEC TUTTWV

prefix:rdf <http://www.w3c.org/1999/02/22-rdf-syntax-ns#>

prefix:rdfs <http://www.w3.0rg/2000/01/rdf-schematt>

rdf:type
rdfs:domain
rdfs:range
rdfs:class
rdfs:property
xsd:integer

Yeuwaplo 7, Baosig NoSQL



Eva eyypado RDF og XML

* YIIAPXEL UTIOXPEWTLKA O KOMBoc pila:

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

<!-- Body Code Omitted -->
</rdf :RDF>

Yeuwaplo 9, Baoesig NoSQL
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[MpooBetovtoc puo SnAwon

* MmopoUpeE va BANOUME EVa 1] TTEPLOCOTEPQL
katnyopnuota (“statements”):

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

<rdf:Description
rdf:about="http://www.test.com/clothes#t-shirt">

<!--— Statement Code Omitted —-->
</rdf:Description>

</rdf :RDF>

Yeuwaplo 9, Baoesig NoSQL
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[MpooBetovtoc puo SnAwon

 Predicates:

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

<rdf:Description
rdf:about="http://www.test.com/clothes#t-shirt">

<feature:size>1l2</feature:size>

<feature:color
rdf: resource="http://www.test.com/colors#white" />

</rdf:Description>

</rdf :RDF>

Yeuwaplo 9, Baosig NoSQL



Katnyopnuo RDF

<rdf:Description rdf:about="subject">
<predicate rdf:resource="object" />
<predicate>literal value</predicate>
<rdf :Description>

e Subject of the statement

* Predicates of the statement - including whether
they are resources or literals

* Objects referenced by the resource predicates

Yeuwaplo 9, Baosig NoSQL



MNapadelypa

<?xml version="1.0" encoding="UTF-8"?>

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:region="http://www.country-regions. fake/">

<rdf:Description rdf:about="http://en.wikipedia.org/wiki/Oxford">
<dc:title>Oxford</dc:title>
<dc:coverage>Oxfordshire</dc:coverage>
<dc:publisher>Wikipedia</dc:publisher>
<region:population>10000</region:population>

<region:principaltown
rdf:resource="http://www.country-regions. fake/oxford" />

</rdf:Description>
</rdf :RDF>

e Ektevnc xpnon twv xwpwv ovouatwyv (namespaces)!

Yeuwaplo 9, Baosig NoSQL



Turtle

Qprefix : <http://example.org/>

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
@prefix foaf: <http://xmlns.com/foaf/0.1/>

:Andy

a foaf:Person ;

foaf:name "Andy Seaborne" ;
foaf:mbox <mailto:andy@apache.org> ;
foaf:knows :Paolo ;

foaf:knows :Steve

:Paolo
a foaf:Person ;
foaf:name "Paolo Castagna" ;
foaf:mbox <mailto:castagna@apache.org>

:Steve
foaf:name "Steve Loughran" ;
foaf:mbox shal "0678d36518d039%a6b4eedbabala568atfe535ce5£3"

Yeuwaplo 9, Baosig NoSQL



RDF Schema = RDFS

e To RDFS pac divel eva kowvo «Ae€lhoylo» yla va
DTLAXVOULLE OLVTLKELULEVOL KOLL TOLELVOLEC
— Opouc pe kKaAd KoBopLlopEVN onuaoia, TTou ival
ouvennc (consistent) aveéaptnta amno to neptBaiiov
—Eva mpwTto BApa yia vo. mpocBEcou e onpaocio
(semantics) oto povtelo ypadou nov opilel to RDF

* To emoOpeVo oTtaOLO: OVTOAOVYLEG
— Exovtog eva Ae€LAOYLO, Lo ovToAoyla ETILTPETIEL TOV
OPLOUO OYECEWYV TIOU EEQAPTWVTAL OTTO TOL
ouvudpalopeva/meptBailiov (contextual relationships)

Yeuwaplo 9, Baoesig NoSQL



The semantic web stack!

User Interface & Applications

Trust

Jf

Logic

Rules

Ontologies

Querying

Taxonomies:

Data Interchange:

Syntax

Identifiers Character Set

Yeuwaplo 9, Baosig NoSQL
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Tt elval pa ovtoAoyio;

* “An ontology is an explicit specification of a
conceptualization” [Gruber, 1993]
— Eval LOVTEAO pLOG BEUATIKAC TIEPLOXNG, TT.X. HLOL YEVLKN
QVaTIOPAOTA0N YVWONC VLo Lot OEpATIKN TIEPLOXN

e Baowad gvvolec/kAaoelc Ko (SuadLKEC) OXETELC

e Lol TTOLO AOYO €XEL PTLAXTEL HLOL OVTOAOYLA;

— 2uvnNBwc yla okomou ¢ SLaOLPACHOU YVWONC
(knowledge sharing) kat emavaypnoipomnoinong
(reuse)

Yeuwaplo 9, Baoesig NoSQL



Tt elval pa ovtoAoyio;

Alwpata (axioms) owl:Thing

Athlete E Person subclass-of
Person M SportsEvent = L

Person N SportsCompetition = L Person SportsEvent SportsCompetition
SportsEvent M SportsCompetition = 1 ~ < _ has-part L]

-

-
-
-
——

Athlete "has-participant

instance-of

Usain Bolt 2012 Olympics 100 m

Kavovec (rules)

has_participant(x,y) A has_participant(z,y) — compete(x, z)

Yeuwaplo 9, Baoesig NoSQL
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Tt elval pa ovtoAoyio;

e KUpLOL CUOTATLKA LLOC OVTOAOYLOC

— lepapyia kKAaoswv/evvolwv (classes/concepts)
* KAOdoeLc/EVVoLEC
* JXEOELC «is-a» (subclass-of)

— |61otntec TUNwV (datatype properties - attributes)

has-name

- = —
—— - == - -

e — Il

-~

Athlete [ xsd:string ]
domain range

— |610tNnteC avtikelpevwy (object properties - relations)

has-participant

— o = = = = o
- = —
— —
- ~

SportsCompetition Athlete

domain range

Yeuwaplo 9, Baoesig NoSQL



Web Ontology Language

e Yvotaoelc tov W3C

— Resource Description Framework (RDF)

* URIs yLa TNV ovopooio oXEoewV HETOED 2 QVTIKELLEVWV
(“triples”)

— OWL 2 Web Ontology Language

* Alddopec umo-YAwooec, e OLAPOPETLKN EKHPAOTLKOTNTA
(ko moAumtAokotnta cuAAoYLopOU - reasoning complexity)
— OWL Lite (hierarchies and simple constraints)

— OWL DL (maximum expressiveness retaining computational
completeness & decidability — corresponds to description logic)

— OWL Full (more compatible with RDF Schema)

* Alapopeg popdeg
— RDF/XML, OWL/XML, Functional syntax, Manchester syntax, ...

Yeuwaplo 9, Baosig NoSQL



Web Ontology Language

OWL (RDF/XML syntax)
<owl:Class rdf:ID=“SportsCompetition”>

<rdfs:subClassOf rdf:resource=“owl:Thing” />

</owl:Class>

<owl:ObjectProperty rdf:ID="“has-participant”>

<rdfs:range rdf:resource="“Athlete” />
</owl:ObjectProperty>

OWL (Manchester syntax)

Class: SportsCompetition
SubClassOf: owl:Thing

ObjectProperty: has-participant
Range: Athlete

owl:Thing

Athlete ‘has-participant

Nlass—of

Person SportsEvent SportsCompetition

-
-
-
—_——
— -

Description Logic

SportsCompetition & owl: Thing
SportsCompetition & 3., has — participant. Athlete

Yeuwaplo 9, Baoesig NoSQL
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[MpwtofoulAiec Metadedbopevwy

* Yriapxouv ndn opKETEC ETOLLLEC OVIOAOVYLEC, |LE
TUTTOTIOLNLEVO AEELAOYLO VLAl OLPKETEC OEUOTLKEC
TEPLOXEC, TT.X.:

* Dublin Core Metadata Initiative (DCMI)

— Creates ontologies for a range of subjects, particularly
focusing on common, every day terms and terms
important in media.

 Friend Of A Friend (FOAF)

— Focuses on developing a standard vocabulary/ontology for
social networking purposes.

* OpenCyc
— An ontology of everyday, common sense terms.

Yeuwaplo 9, Baosig NoSQL


http://dublincore.org/
http://www.foaf-project.org/
http://www.opencyc.org/

Napadeypa OWL ovtoloyiac

<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dc="http://purl.org/dc/elements/1.1/">

<!-- OWL Header Example -->
<owl:0Ontology rdf:about="http://www.test.com/plants">

<dc:title>Example Plant Ontology</dc:title>
<dc:description>An example ontology</dc:description>
</owl:0Ontology>

<!-- OWL Class Definition Example -->
<owl:Class rdf:about="http://www.test.com/plantsi#iplanttype">
<rdfs:label>The plant type</rdfs:label>
<rdfs:comment>The class of plant types.</rdfs:comment>
</owl:Class>
</rdf:RDF>

Yeuwaplo 9, Baosig NoSQL



OWL Classes, Subclasses & Individuals

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:plants="http://www.test.com/plants#">
<!-- OWL Header Omitted For Brevity -->
<!-- OWL Class Definition - Plant Type -->
<owl:Class rdf:about="http://www.test.com/plants#planttype">
<rdfs:label>The plant type</rdfs:label>
<rdfs:comment>The class of all plant types.</rdfs:comment>
</owl:Class>

<!-— OWL Subclass Definition - Flower -->
<owl:Class rdf:about="http://www.test.com/plants#flowers">
<!-- Flowers is a subclassification of planttype -->

<rdfs:subClassOf rdf:resource="http://www.test.com/plants#planttype"/>

<rdfs:label>Flowering plants</rdfs:label>

<rdfs:comment>Flowering plants, also known as angiosperms.</rdfs:comment>
</owl:Class>

<!-— OWL Subclass Definition - Shrub -->
<owl:Class rdf:about="http://www.test.com/plants#shrubs">
<!-- Shrubs is a subclassification of planttype -->

<rdfs:subClassOf rdf:resource="http://www.test.com/plants#planttype"/>

<rdfs:label>Shrubbery</rdfs:label>

<rdfs:comment>Shrubs, a type of plant which branches from the base.</rdfs:comment>
</owl:Class>

<!-- Individual (Instance) Example RDF Statement -->
<rdf:Description rdf:about="http://www.test.com/plants#magnolia">
<!-- Magnolia is a type (instance) of the flowers classification -->

<rdf:type rdf:resource="http://www.test.com/plants#flowers"/>
</rdf:Description>
</rdf :RDF>

Yeuwaplo 9, Baosig NoSQL



Data type property

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:plants="http://www.test.com/plants#">

<!-- OWL Header Omitted For Brevity -->

<!-- OWL Classes Omitted For Brevity -->

<!-- Define the family property -->

<owl:DatatypeProperty rdf:about="http://www.test.com/plants#family"/>
<rdf:Description rdf:about="http://www.test.com/plants#magnolia">
<!-- Magnolia is a type (instance) of the flowers class -->
<rdf:type rdf:resource="http://www.test.com/plants#flowers"/>
<!-- The magnolia 1is part of the 'Magnoliaceae' family -->

<plants:family>Magnoliaceae</plants:family>
</rdf:Description>
</rdf:RDF>

[MpooBeoape pLa LdLOTNTA O€ EVA OTLYULOTUTIO
(instance), kat oxL o€ pa kKAaon!

Yeuwaplo 9, Baoesig NoSQL



Object Property

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

<lP=-
<lP=-
<l=-

<owl:

<l=-

xmlns:owl="http://www.w3.0rg/2002/07/owl#"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:plants="http://www.test.com/plants#">

OWL Header Omitted For Brevity -->

OWL Classes Omitted For Brevity -->

Define the family property -->

DatatypeProperty rdf:about="http://www.test.com/plants#family"/>

Define the similarlyPopularTo property -->

<owl:ObjectProperty rdf:about="http://www.test.com/plants#similarlyPopularTo" />

<!-- Define the Orchid class instance -->

<rdf:Description rdf:about="http://www.test.com/plants#orchid">
<!-— Orchid is an individual (instance) of the flowers class —-->
<rdf:type rdf:resource="http://www.test.com/plants#flowers"/>
<!-- The orchid is part of the 'Orchidaceae' family -->
<plants:family>Orchidaceae</plants:family>
<!-- The orchid is similarly popular to the magnolia -->

<plants:similarlyPopularTo rdf:resource="http://www.test.com/plants#magnolia"/>
</rdf:Description>

<!-- Define the Magnolia class instance —-->

<rdf:Description rdf:about="http://www.test.com/plants#magnolia">
<!-- Magnolia is an individual (instance) of the flowers class -->
<rdf:type rdf:resource="http://www.test.com/plants#flowers"/>
<!-- The magnolia is part of the 'Magnoliaceae' family -->
<plants:family>Magnoliaceae</plants:family>
<!-- The magnolia is similarly popular to the orchid -->

<plants:similarlyPopularTo rdf:resource="http://www.test.com/plants#orchid"/>
</rdf:Description>
</rdf:RDF>
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Awaxeilplon OvtoAoyLwv

* YIIAPXOUV OPKETA EPYAAELQ VIO TNV EMEEEPYAOLA
OVTOAOYLWV

* JoO protégé glVOlL EVOL OTTO QUTAL: http://protege.stanford.edu/

<l e @ pizzaom

Active Ontology — Entities  Classes Object Properties  Data Properties Individuals OWLVIiz DU Query

Assertnd cass Merarchy. - nferred class herarchy

[ Cams Amatanons - Can Uiage

v ®Thing )
v © DomainConcept | jabel .
Country Americana
v UFood
@lceCream
v GPizza
O CheeseyPizza
JlinterestingPizza
~ MeatyPizza
v @ NamedPizza
@ AmericanHot
@ Cajun 1
@ Capricciosa |
@ Caprina |
@ Fiorentina a - |
® FourSeasons < ¥ NamedPizza |
Iz — T hasTopping some MozzarellaTopping {
“hasTopping some PeperoniSausageTopping |
f rerPrpe——————— > “hasTopping some TomatoTopping
B Cojec - “hasTopping only (MozzarellaTopping
iRy b

or TomatoTopping)

=hasCountryOfOrigin © hasCountryOfOrigin value America

» mhasingredient
=hasSpiciness

» wisingredienOf 2

©hasBase some PizzaBase
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The semantic web stack!

User Interface & Applications

Trust

Jf

Querying

Taxonomies:

Data Interchange:

Syntax

Identifiers Character Set
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Avaktnon: SPARQL
SPARQL Protocol and RDF Query Language
* Mpodepetal “sparkle”
* Entionuo W3C recommendation amo to 2008

e ETUTPEMEL EPWTAMOTO TTOU amapTL{ovTal aro:
— triple patterns,
— conjunctions,
— disjunctions, and
— optional patterns
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AmAa mopoadeiypota

* Emotpedel OAa ta triples amo pa faon:
select * where {
?a ?b ?c

¥

* Emiotpedel OAa ta AouAoudLa:
PREFIX plant: <http://www.test.com/plants>
FROM <http://www.test.com/plantsdata/plants.rdf>
SELECT ?name WHERE {
?name rdf:type plant:flowers

}
ORDER BY ?name
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[evikn OouN EPWTNUATWY AVAKTNONC

 PREFIX (Namespace Prefixes)

— TU.X. "PREFIX plant: <http://www.test.com/plants>"

e SELECT (Result Set)

— TU.X. "SELECT ?name”

e FROM (Data Set)

— TU.X. "FROM <http://www.test.com/plantsdata/plants.rdf>"

 WHERE (Query Triple Pattern)

— TU.X. "WHERE ?name rdf:type plant:flowers”

* ORDER BY, DISTINCT, kAm. (Modifiers)

— TU.X. "ORDER BY ?name”
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Napadelypata

e EmAeyel oAa ta URIs putwv (subjects) ko ta

OVOMOTO. OLKOYEVELWV:

PREFIX plants: <http://www.test.com/plants>
SELECT * WHERE

{
}

?name plants:family ?family
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Eéoboc oe XML

<spargl xmlns="http://www.w3.0rg/2005/sparql-results#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<head>
<variable name="name"/>
<variable name="family"/>
</head>
<results>
<result>
<binding name="name'">
<uri>http://www.test.com/plants#magnolia</uri>
</binding>
<binding name="family">
<literal>Magnoliaceae</literal>
</binding>
</result>
<result>
<binding name="name'">
<uri>http://www.test.com/plants#african 1lilly</uri>
</binding> -
<binding name="family">
<literal>Liliaceae</literal>
</binding>
</result>
</results>
</sparqgl>
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Napadeiypota

* Av nBeAa ta PUTA LLOLC OUYKEKPLULEVNC OLKOYEVELOC;
PREFIX plants: <http://www.test.com/plants>
SELECT * WHERE

{
¥

?name plants:family "Magnoliaceae"
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Eéoboc oe XML

<?xml version="1.0" 2>

<spargl xmlns="http://www.w3.0rg/2005/sparql-results#"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<head>

<variable name="name"/>
</head>
<results>
<result>
<binding name="name">
<uri>http://www.test.com/plants#magnolia</uri>
</binding>
</result>
<result>
<binding name="name">
<uri>http://www.test.com/plants#manglietia</uri>
</binding>
</result>
</results>
</spargl>
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AN tapadelypata

* EmiotpEdEL OAQ TO IPOCWTIA TTIOU EXOUV NALKLQL,

COPTOAPLOUEVO WC TIPOC TNV NALKLAL:
select ?a ?age where {

?a rdf:type ont:person .

?a ont:age ?age

}

order by rage

* EmiotpEdEL OA TA MPOCWTIA TIAVW oo 18:

select ?a where {
?a rdf:type ont:person .
?a ont:age rage .
filter (?age > 18)

}
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CREATE, INSERT, UPDATE?

e EOw TEPUTAEKOVTAL TA TIPAYLOTOL
— Aev eplAapPavoviol 0To apXLKO TPOTUTIO

— YApyouv €MeKTAOCELC OTtwC To SPARUL
(SPARQL/Update)

— To entinedo vAomoinonc SltadpEPEL AVALECO OTLC
UAOTTOLNOELC
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http://www.w3.org/Submission/SPARQL-Update/

CREATE, INSERT, UPDATE

* AANayn oAwv twv “Bill” og “William”:

FOAF Vocabulary Specification 0.98
pr'efix:- <http://xmlns.com/foaf/0.1/>

delete {
?person foaf:givenName “Bill”

}

insert {
?person foaf:givenName “William”

}

where {
?person foaf:givenName “Bill”

}
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CREATE, INSERT, UPDATE
* Alaypadn maAlwv eyypadwv:

Dublin Core Metadata Initiative

pr'efix:- <http://purl.org/dc/elements/1.1/>
prefix:xsd <http://www.w3.org/2001/XMLSchema#>

delete {
?book ?p ?v
}
where {
?book dcmi:date ?date .
filter ( ?date < “1970-01-01T00:00-02:00”""xsd:dateTime )
?book ?p ?v

}
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[Meplocotepa ya to SPARQL

http://www.w3.org/TR/rdf-sparqgl-query/
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The semantic web stack!

User Interface & Applications

Trust

Logic

I‘ )
||I=|J|
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Avakedaloilwon

* OLBoaotkol 0Opol Tou onpaocloAoyLlkou LoTou
— Eival evac tepaoTtioc ypadoc
— Opliletal peow tov RDF
* To RDF mepiypadel ypadouc HECW TPUTAETWV
— KaBe TpLTAETA £XEL UTIOKEIMEVO, KATNYOPNMUO, KOl
OVTLKELHEVO
— To umntokeipevo eival tavta eva URI

— To avtikelpevo site po TN (literal) ette €vac mopocg
(resource) — oAl URI
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B NN RN N DN .
Avakedaloilwon

* Oploape touc opouc Ae€LAOYLO Kol ovtoAoyia, Ttou
npoodidouv onuacloloylo 0To HOVTEAO
dedopevwy

* InMooila TWV TPWTOLOUVALWY HETAOESOLEVWV VLA
TNV IPOTUTIOTIOLNCN KoL TNV avTaAAayn
dedopevwy

e Avaktnon 6gbopevwy pe SPARQL
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Triple Stores

* Triple Stores: amoBnkec TpUTAETWV
— Moviun amobnkevon dedopevwy oe RDF
— H doun debopevwy gival TPUTAETEC Kat ypadol
— Etvat ouvnBwc transactional
— Aev amoBnkeUoUV TPLITAETEC

* AtoOnKeVOULV OVOLATIOHEVA OUVOAQ ATTO TPLTAETEC!
— Aev €xouv oxnua (schema-less)
— Yriootnpilouv epwtnuata SPARQL, kot peow HTTP
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TPELC KUPLEC KATNYOPLEC

In-Memory

Transient storage of triples in memor
Stores 8 P y

Persistent storage of triples in native
stores with their own storage
implementation

NEYYE

Stores

Non-Native Persistent storage of triples on top of
Stores third-party databases
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TuTtitkry ApXLTEKTOVLKN

Triple Store Operations SPARQL Protocol REST Interface

Batch insert/delete

SPARQL Transaction

Export graph
SPARQL query

Processor Processor
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Triple Stores

b ]
BrightstarDB 4 Sto re

Sesame

';@/i Capsenta AL

Wena

b 9N
ﬂ& O oroboro

Stard
ardog @ sirixDB

AllegroGraph
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AlopopEC pe 2xeoLakec Baoelc

e Aev xpelaletal n Snuovpyla oxnUATWY

e Aev xpelaletal n ouvdeon MVAKwY, adpou
TIOPEYOVTOLL OXEOELC ATIO EVAL O€ TTOAAG EYYEVWC

* Mrmopouv va dnuoupynBoulv vea katnyoprnpoto

(predicates), mou avtiotolyouv o€ OTHAEG, ava
oo oTyUN

* Ynootnpilouv avaktnon 6edouevwy

* Eival o eveAkta Ko uttootnpllouv mo cuvOeTa
EpwTtnpaTa
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Key-Value stores
Column Stores
Document Stores
Graph Databases
Triples Stores

NoSQL
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NoSQL

* Non-relational

* Distributed

* Open-source

* Horizontally scalable

* Schema-free

e Easy replication support

e Simple API

* Eventually consistent / BASE (not ACID)
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The semantic web stack!

User Interface & Applications

Trust

Jf

Logic

Rules

Ontologies

Querying
Taxonomies

Data Interchange

Syntax

Identifiers Character Set
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References

* Dr. Stephan Volmer: Triple Stores

http://www.slideshare.net/svolmer/triple-stores

 Introducing Linked Data And The Semantic Web
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