SZEMANTIKUS WEB

3. el6adas

Meéréstechnika és Informdcids Rendszerek Tanszék
https:




eladat 1/1 =

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"
xmlins:ex="http://example.org/">

<rdf:Description rdf:about="http://example.org/Magyarorszag">
<rdf:type rdf:resource="http://example.org/Orszag"/>
</rdf:Description>

<rdf:Description rdf:about="http://example.org/Févarosa">

<rdf:type rdf:resource= "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#tProperty"/>
<rdfs:domain rdf:resource="http://example.org/Varos" />

<rdfs:range rdf:resource="http://example.org/Orszag" />

</rdf:Description>



eladat 1/2 =

<rdf:Description rdf:about="http://example.org/Orszag">

<rdf:type rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:label xml:lang="en">country</rdfs:label>

</rdf:Description>

<rdf:Description rdf:about="http://example.org/Budapest">

<rdfs:label xml:lang="en">Budapest</rdfs:label>

<rdf:type rdf:resource="http://example.org/Varos"/>

<ex:F6varosa rdf:resource="http://example.org/Magyarorszag"/>
</rdf:Description>

<rdf:Description rdf:about="http://example.org/Varos">

<rdf:type rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:label xml:lang="en">city</rdfs:label>

</rdf:Description>

</rdf:RDF>
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a.) Milyen informaciot ir le a fenti RDF(S) graf? Adjon meg egy
lehetséges interpretaciot sajat szavaival! (4 pont)

Minden orszdgnak (angolul: country) van févdrosa, ami egy vdros
(angolul: city). Magyarorszdg egy orszdg, amelynek févdrosa
Budapest eqgy vdros

S ek L

(4 pont)
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eladat 1/4

c) Fogalmazzon meg egy lekérdezést SPARQL/SQL formatumban az RDF grafban
talalhaté orszagok (ex:Orszag) févarosainak (ex:FOvarosa) kigy(ijtésére. (4 pont)

PREFIX ex:http://example.org/
SELECT ?f
WHERE { ?v a ex:Orszag .

?f ex:F6varosa ?v}




eladat 1/5

Modellezze a kdvetkez6 mondatokat RDF-ben, a graf leirdasahoz barmelyik ismert RDF
szintaxist hasznalhat (pl.: XML, graf, n3 predikatumok)! (6 pont)
Juliska azt gondolja, hogy a nagy, széros farkas felfalta a nagymamadjat.




eladat 2/1 =

<rdf:Description rdf:about = "http://doc">
<dc:creator>
<rdf:Description>
<rdf:type rdf:resource = "dcq:Person"/>
<dcq:creatorType rdf:resource = "dcq:lllustrator"/>
<rdf:value rdf:resource = "http://411.com/JoeSmith"/>
</rdf:Description>
</dc:creator>
</rdf:Description>
<rdf:Description rdf:about = "http://411.com/JoeSmith">
<vcard:fn> Joe Smith </vcard:fn>
<vcard:email> joe@my.com </vcard:email>
<vcard:org> My Company Inc.</vcard:org>
</rdf:Description>



eladat 2/2

A modell egy dokumentum (egyik) szerzdjének, illusztratoranak tulajdonsagait irja le,
aki egy szemely, Joe Smith, és akinek az email cime joe@my.com ¢s a MyCompany

vallalatnal dolgozik.

d_c:cr_eat_ooﬂ@ CreatorTyPe/ e lustrator
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eladaf_iaié =

A torpék észrevették, hogy valaki evett a tanyérjukbol.

|rdf:s.ubject
észrevett rdf.predicate
torpek e
Birp >
l%koi ~~~~~~~~~~~~~~~~ rdf:object

~
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A szemantikus web koncepcid

"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.™

-- Tim Berners-Lee
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Linking Open Data projekt

. (Cél: elérhet6ve tenni a nyitott RDF adatbazisokat
. Hozzunk létre kapcsolatokat az RDF adathalmazok kozott
. Rogzitstink lekérdezési lehet6ségeket

. Ma is elérhet6ek: millidardnyi harmasok, sok millio
kapcsolat

3 UNKINGOPENDATA
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Linking Open Data projekt

A szemantikus web alapja a nagy mennyisegu
tartalom szerint kapcsolhatdo, a webes elerheto
RDF adatok letezése

« A Linked Data nem specifikacio, hanem jo
gyakorlatok gyujteménye adatok megosztasara a
weben

* Tovabbi szemantikus web technologiak
(RDFS, OWL, SPARQL) segitik az adatok
alkalmazasokba épitesét

1/15/2019



4+ make your stuff available on the Web (whatever format)
under an open license

. <4 make it available as structured data
N : _
N X (e.g., Excel instead of image scan of a table)

A A make it available in a non-proprietary open format
W (e.g., CSV as well as of Excel)

use Linked Data format
(URIs to identify things, RDF to represent data)

.:"Z. ——— " "!"'3;-.- ,51‘3 > i ’ .
TU T T T T link your data to other people’s data to provide context

https://5stardata.info/en/

1/15/2019



5-star data
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5-star data
(Adatok nyilt licensz mentén\

elérhetb6ek a weben, de
dokumentumokba ,zarva”

1/15/2019



5-star d

* On the web .,

A 1% " Machine-readabl®
H‘ Non-proprietary fo
ey "% RDF standaads

7 Linked RDF

O BATA %

Adatok nyiltan elérhetéek,\
itt mar strukturalt formaban,

de ,zart”, licensszel védett
technoldgiakon keresztul
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5-star data

" ® Machine—rea%f

t4 7 Non-proprietary o™

', . " RDF standards
* Linked RDF

$YouR paTA 54

. '-=!37P

{Adatok nyiltan elérhetéek,\
nyilt formatumban,
de még mindig csak
egyszerl adatok a weben

€s nem az adatok
webje...

1/15/2019
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" Machine-readablé
by s % * Non- propﬁeial'Y

by R X % RDF standads MR B

Linked RDF

%UR DATA 5 ¢

Itt mar az adatok kozvetlenul
elérhet6ek a weben az egyes
forrasokban, de hianyzanak a
kapcsolatok

1/15/2019




* Onthe web GFF3 f
" Machine-readablé

}i % * Non- propﬁeiafyﬂﬂw ‘ 4

T by " RDF standards ‘. 4
Linked RDF :

YOUR DATA 5 4!

5-star data
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kapcsolatok
lehetbségeit. ..

Itt mar minden adott,
hogy a weben elérhet6
adatokat, kiaknazzuk
felhasznalva a webes

W

©
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Linked Data példa
@ Lol foaf.Person

foaf:name

Richard Cyganiak

foafbagad
O DASeNTH . dbpedia:Berlin
3.405.259 ]

dp:population

dbpedia.Berlin
skos:subject
dp:Cities_in_Germany

1/15/2019
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Linked Data példa

rdf:type /”"'\
[c.oyari foaf Person
<:i:ig%£::> h“hmik*_,ﬂwﬁf

foaf name | 3.405.259

Richard Cyganiak | dp:population
foaf based near ,— /
= { dbpedia:Berlin )

wﬂa:su bject
(dp Cites_in_Germany >

p.Cities_in_Germany
"--_._,______H_"_____'_,___._.-'-

1/15/2019



ed Data példa

bestbuy.com Apple Inc. DBPedia UN environmental indicators T,
provides data provides provides provides statistical data, such as Q>)
about product data about general carbon footprint, waste, energy —
offers (price, product data about usage, etc. e
delivery time, features products Q
etc.) (CPU, or ;)

RAM, HD, companies m
etc.) o
©
©
apple:MCB SaE

db:Apple. Computer » g ELl Ul PP —
owl:sameAs Q
un:co2footprint >

. dct:title : i
db:developer / un:location 2

owl:sameAs \ | | >"
r:hasPriceSpecification e
g v —
l MacBook | db:col c
/ Q
—

gr:hasCurrencyValue

dbpedia:MacBook

1200 Vocabularies used:
GoodRelations ... http://purl.org/goodrelations/v1#
Dublin Core ... hitp://purl.org/dc/terms/

1/15/2019
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Szotarak

« Kifejezesek definialasa (osztalyok es tulajdonsagok)
* Leggyakrabban RDFS vagy OWL leirasok

{aiN
G—c;;af foaf. Person

foat tiame

| 3.405.259

Richard Cyganiak @Julay‘

: T '

22222 dopediaBertin )
\\ @ubject

1/15/2019



The Keizersgracht at dusk

Location of Amsterdam

s
Coordinates: U B2"Z223"N-4°E332°E

Country
Province
Government
- Type

- Mayor

- Aldermen

- Secretary
Area (23]

- City

- Land

- Water

- Urban

- Metro

Elevation [

Metherlands
Morth Holland

Municipality

Job Cohenl'] (Pvda)
Lodewijk Asscher
Caralien Gehrels
Tjeerd Herrema
Maarten van Poelgeest
Marijke Vos

Erik Gerritsen

219 km? (84.6 sq mi)
166 km® (64.1 sq mi)
53 km? (20.5 sq mi)
1,003 km* {367.3 sq mi)
1.815 km? (700.8 sq mi)

2m (7T

Population {1 October 2008)[51E]

- City

- Density

- Urban

- Metro

- Demonym

Time zone
- Summer (DST)

Postcodes
Area code(s)

755,269

4, 4597km? (11,548.8/sq mi)

1,364,422
2,158,372
Amste_rdamme_(
CET {(UTC+1)
CEST (LUTC+3)
1011 —1109
020

Website: www amsterdam.ni &7

@prefix dbpedia <http://dbpedia.org/resource/>.
@prefix dbterm <http://dbpedia.org/property/>.

dbpedia:Amsterdam
dbterm:officialName “Amsterdam” ;

dbterm:longd 4”7 ;

dbterm: longm “53”
dbterm: longs “32” ;

dbterm:leaderTitle “Mayor” ;
dbterm: leaderName dbpedia:Job_Cohen

dbterm:areaTotalKm “219” ;
dbpedia:ABN_AMRO
dbterm:location dbpedia:Amsterdam ;
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kapcsolatok

<http://dbpedia.org/resource/Amsterdam>
owl :sameAs <http://rdf-freebase.coMan/.__> ;

owl :sameAs <http://sws.geonames.org/Q759793> ;

<http://sws.geonames.orgl2759793>
owl :sameAs <http://dbpedia.org/resource/Amsterdam>

wgs84_pos:lat “52_&666667" ;

wgs84 pos:long .8833333” ;
geo:inCountry <http://www.geonames.org/countries/#NL> ;

Szolgaltatasok maguk dontik el honnan gyUjtenek informaciot



———ﬁ____

A kapcsolati felhd — kiindulas 2008

ECS
South-
ampton
cpdated
. Coap-
Audio- space Flickr
Scrobbler exporter S10C
; profiles
|“~.

,

Magna- Onto-
FOAF ==% world

mum profiles Qpen-

3 Fuides

k- e .-----"'
DBpedia RDF Book
' Mashup
[NEW |
RKB
Explorer
CaMmpany DBLP
Hannowver

Project
Guten-
berg




apcsolati felh6 - 2009

ECS
South-
Surge ampon oy
Redia ROE
e ohich @
Doap- .
‘ i space fj Sernantic E“;’; ResIST
Audia- Flickr Walarg p - P roject
MySpace ™., | Scrobbler )| coos exporter J . W BME iy Wik
Wrapper A | Carpus x Taulouse
.." ' . 2 “l . RAE National
o P\ T PR s10C '@ ACH IH" 2001 Seience
b

profiles Foundatio

Sites s, 3
Guiidas w '

: ; [ ‘ CEBLF N

@ .-.. RKE |

Explorer g,
Virtuoso = 3 CORDIS
£ Spanger - ; -‘e
L]

pen o

[y - o
ey > 3
E N Z 50 )
- Freebase -
g - 4 '/;BLP

Ha nnover

DEBLP

o An of Marce S00§



Linguistics. |
® 0

Linkad Datasets a3 of Auguat 2014

aw : :

ww‘ H_.ﬂ
f H_._ “ A

.P.:-

w.x :
_u_m_: h_.
b
1 o

/1

L] .__. | _____ _
_“_um__

2

-’

-+

N

0

DL i) (@)
W =
™ m.:_:. ©
P [ <

~—

o

AN

1/15/2019



https://lod-cloud.net/

Thes Linked Qpien Ditis Gl Irom [d-choud et

1/15/2019



-ill T-Moblle =

D

- ]
Bran Ar
ﬁ g

Brandenburg
4 Gate

1 [akob-Kaiser-Haus

%
g
£

(Siid)

Akademie
der

Eiinets

Frussian
Milicary
Foademy

Sirousberg
JIThLEd
Kingdom
in Berlin

GEMA LD

il .
build
ﬁ Ll ;ng

Berlin
Mordbahhof

Bot=chalt
wian | RLssland

EEWEHWEEE

Maps: Cpan Streetiap -INEZLUngsbedingungdi

Courtesy of Chris Bizer and Christian Becker, Freie Universitat, Berlin




=
P H

3
P RLSLATTRER TS EST 1 TR O

(Sid) [l = @ ZEDE D
%)

Brandenburg Gate

Fewew of Brandenburg Gate, by fatorange
It'= a magnificent spot in Berlin that = asscciated with mamy important histonc events. The
city has recenlly pul a lot of afforl inte s renowation.

Homepaqe: hitp:'www.stadtentwicklung.bedin.de/denkmal/denk...
Based near of Chrisfian E-e-::l-:er:ﬁ"ﬁ

Thz Brandenburg Gate is a former city gats
and one of the main symbols of Berlin,
Germany. It is located west of the city center
at the intersection of Unter den Linden and

Ebertstralte, immediately west of the Pariser
Platz. It is the onlv remaining aate of a

GDJSIE E — ]

Maps: Cpen Street Map - Nutzungsbedingliges

Courtesy of Chris Bizer and Christian Becker, Freie Universitat, Berlin
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Tehat miis a Linked Data?

* A Linked Data megkozelités (szabvany) realizalja az
eredeti Szemantikus Web koncepciét az
osszekotottség tekintetében

» Osszekapcsol informacio forrasokat FOAF, RDE, OWL
és egyéb formatumokban
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A Linked Data szabalyai

* Minden adat megnevezése URI- keresztiil
* A kapcsolatok URI-jai legyenek érvényes URL-ek

* Legyen egy URL lap, amely tartalmazza az URI-val
hivatkozott adatot, ennek a lapnak az URL cime ne
valtozzon

* Az adatok dokumentumokban, fajlokban legyenek
elérhetoek a weben



Celok

o Szamos forras tartalmaz hasonld adatokat a weben

* Pl.személyes adatok

* Az adatokat kosstik 0ssze fogalomtarakon keresztiil,
szamos fogalomtar egyidejl felhasznalasaval.

* Az eredmény egy hatalmas halo, graf.



Fontosabb adattarak

DBr[_)edia - a dataset containing extracted data from
W

ikipedia; it contains about 2.18 million concepts described by 218 million triples,
including abstracts in 11 different languages
DBLP Bibliography - provides bibliographic information about scientific papers; it
contains about 800,000 articles, 400,000 authors, and approx. 15 miﬁ'

ion triples

GeoNames provides RDF descriptions of more than 6,500,000 geographical features
worldwide.

Revyu - a Review service consumes and publishes Linked Data, primarily from

DBpedia.

riese - serving statistical data about 500 million Europeans (the first linked dataset
deployed with XHTML+RDFa)

UMBEL - a lightweight reference structure of 20,000 subject concept classes and their
relationships derived from OpenCyc, which can act as binding classes to external data;
also has links to 1.5 million named entities from DBpedia and YAGO

Sensorpedia - A scientific initiative at Oak Ridge National Laboratory using a RESTful web
architecture to link to sensor data and related sensing systems.




SKOS

Simple Knowledge Organisation
Systems

Egyszerl megkozelités fogalomtarak
Osszekotesére

4/6/2017 21




SKOS alapok

» SKOS alapvet6 RDF szotarak

Pl. DC dokumentumok meta adatai
Pl. VCard kontakt részletek

Pl. FOAF social networks

Pl. OWL ontologiak



Az SKOS Core es az OWL

* OWL egy W3C ajanlas, ontologiak leirasara

e Logika orientalt
— Er6s kovetkeztetés

— pontos szemantika

* SKOS

e Nyelvorientalt
— Egyszerlibb kovetkeztetés

— Rugalmas szemantika



PSKOS alapvetd eleme

Preferalt cimkek, leirasok (labels)

Alternativ cimkeék

Szemantikus kapcsolat .

Pl. definic10, szkop, hattér informaciok

A 4
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SKOS alapvetd tulajdonsagok

* Kiterjesztheto ...

 Tulajdonsagok és résztulajdonsagok hierarchidja
* Cimkék

e leirasok

* Egyedi relaciok (altalanosabb, specifikusabb
fogalmak)

e BroaderGeneric, BroaderInstantive ...
e PartOf ...

— Specializalt alkalmazasok



=

PSKOS Core bonyolu

elemek

* Fogalmak tobb sémaban
— Virtuadlis sémak - nézetek
— Séma yjrafelhasznalas

— Sémak 0sszekapcsolasa

(Példaul SKOS alkalmazas virtualis integracios
megoldasokban.)



* gjtemények

Specifikusabb _ <Kollekc16> -

sziikebb) fogalmak > ‘ ‘

\
N
N
N
A Y



I SKOS leképezések...

* Tamogassuk a lexikalis leképezéseket ...

generalas

tamogatas

N\
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SKOS core szotar elemel

* skos:Concept: egy OWL osztaly SKOS eréforrasok
leirdsara
e <MyConcept> rdf:type skos:Concept
» skos:prefLabel, skos:altLabel, skos:hiddenLabel

példanyai az owl:DatatypeProperty osztalynak
(gyakorlaton Protege-ben majd vizsgaljuk)

e <MyResource>
skos:preflL.abel "animals"@en ;
skos:altLabel "fauna"@en ;
skos:hiddenLabel "aminals"@en ;
skos:prefLabel "animaux”@fr;

skos:altLabel "faune" @fr .
4/6/2017 29
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SKOS core szotar elemek II.

* skos:note, skos:changeNote, skos:definition,
skos:editorialNote, skos:example, skos:historyNote
skos:scopeNote példanyai owl:ObjectProperty
osztalynak.

o Példa:

e <MyResource> skos:note <MyNote> .

e <Protein> rdf:type owl:Class ;
skos:definition "A physical entity consisting of a
sequence of amino-acids; a protein monomer; a single
polypeptide chain. An example is the EGFR
protein.”"@en .

4/6/2017 30
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SKOS core fogalom kapcsolatok

» skos:semanticRelation, skos:broader, skos:narrower,
skos:related példanyai az owl:ObjectProperty
osztalynak:

o <A> skos:broader <B> ; skos:related <C> .

e <A> skos:broader <B,> <C> .
<B> skos:broader <D> .
<(C> skos:broader <D> .

4/6/2017
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SKOS core tovabbi elemek

» skos:Collection, skos:OrderedCollection,
skos:member, skos:memberList

e <MyCollection> rdf:type skos:Collection ;
skos:member <X> , <Y>, <Z> .

* skos:mappingRelation, skos:exactMatch,
skos:broadMatch, skos:narrowMatch,
skos:relatedMatch szintén owl:ObjectProperty elemek

e <A> skos:broadMatch <B> ;
skos:relatedMatch <C> .

e <A> skos:exactMatch <A> .
<B> skos:broadMatch <B> .
<(C> skos:relatedMatch <C> .

4/6/2017 32



—

KOS pelda

‘Econamic policy” -—

skozrpreflabel

‘Economic cooperation’
skos:oroadsr /

akosrpraeflan=]l

———» ‘Economic co-operation’
skosraltLabel
'Includes cooperative measures in banking,
zkoz zcopabicte—=ms trade, industry etz betwean and among
countries.’

Interdependence’ -

Skos;mralLabel

skastrelatad
S InAYIoOWsr - 'Economic integration’

skosrpraflanal

skhis:narrowar

'EUurcpean econoimic

W cooperation”
skos:preflabel

Skhg:narrower

\

skosinarrowar
‘BEurcpean industrial

& cooperation’
skos:prefLabel

‘Imdustrial cooparation'

skos:preflLabel
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SKOS példa (xml szintaxissal)

<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:skos=""http://www.w3.0rg/2004/02/skos/core#">

<skos:Concept rdf:about="http://www.ukat.org.uk/thesaurus/concept/1750">

<skos
<skos
<skos

<skos:

<skos:
<skos:

<skos:
<skos:
<skos:
<skos:
</skos:

:prefLabel>Economic cooperation</skos:prefLabel>
-altLabel>Economic co-operation</skos:altLabel>
:scopeNote>Includes cooperative measures in banking, trade,
industry etc., between and among countries. </skos:scopeNote>
inScheme rdf:resource="http://www.ukat.org.uk/thesaurus'/>

broader rdf:resource="http://www.ukat.org.uk/thesaurus/concept/4382"/>
narrower rdf:resource="http://www.ukat.org.uk/thesaurus/concept/2108"/>

narrower rdf:resource="http://www.ukat.org.uk/thesaurus/concept/9505"/>
narrower rdf:resource="http://www.ukat.org.uk/thesaurus/concept/15053""/>
narrower rdf:resource="http://www.ukat.org.uk/thesaurus/concept/18987''/>
related rdf:resource="http://www.ukat.org.uk/thesaurus/concept/3250"/>
Concept>

</rdf:RDF>
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>SKOS bovitéese FOA

= e

néevterekkel

"The preferred label for this concept

/_/_' changed from "laptop computers™ 1o

‘notebook computers’ notebook computers” on Z3 Jan 1999

codl ;walue

1999-01-23
de: d-—:'te"_'_'*

skos:oreflabel ——
rdf = type

skos:changeiote ds: Crearor

foaf : nare—" “John Smith'

Toal imbos
railto:jamithiexarple.org

prefix ex: <http: S www.example. con/conceptafs
prefix rdf: <btto: S fwww.wid.org/Llaas/ 02y 22-rdf-ayntax-na#>
prefix skos: <htto://www.wi.org/2004/02/5kos/coreé>

prefix de: <http://fourl.orgfde/elements/1.15>
prafin foaf: <htto: s @wmlng, comd foafs/d,1 /=
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PSKOS blvitése FOA

elemekkel

<rdf:RDF
xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmIns:skos=""http://www.w3.0rg/2004/02/skos/core#"
xmIns:dc="http://purl _org/dc/elements/1._1/"
xmIns:foaf=""http://xmlns.com/foaf/0.1/"">

<skos:Concept rdf:about="http://www.example.org/concepts#laptops">
<skos:preflLabel>notebook computers</skos:preflLabel>
<skos:changeNote rdf:parseType="Resource’>
<rdf:value>The preferred label for this concept changed from "laptop
computers®™ to "notebook computers® on 23 Jan 1999.</rdf:value>
<dc:creator>
<foaf:Person>
<foaf:name>John Smith</foaf:name>
<foaf:mbox rdf:resource="mailto:jsmith@example.org"/>
</foaf:Person>
</dc:creator>
<dc:date>1999-01-23</dc:date>
</skos:changeNote>
</skos:Concept>

</rdf:RDF>
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