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(Semantic Web)

(thing) (property)A

(relationships)
# The Beatles was a popular band from Liverpool.
# John Lennon was a member of the Beatles.




Original Web Proposal to CERN
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Web vs. Semantic Web

Semantic Web
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What achieves the Semantic
Web?

User interface and applications

Trust
Rules
B Proof
Data @
BN : =
Logic =
Data =
Se”_ll Ontology vocabuary :‘%
describing — o
document || Resource Description
Framework + RDF Schema

XML + Name space + XML Schema

Universal resource

e indicator

The Semantic Web “layer cake"

Trust
Proof
‘ Unifying logic
” Ontologies: Rules:
Querying: owL RIF/SWRL 5:
SPARQL ”g..
l| Taxonomies: RDFS fe
o
=
Data interchange: RDF
Syntax: XML
Identifiers: URI Character set: UNICODE

http://en.wikipedia.org/wiki/Semantic Web Stack



http://en.wikipedia.org/wiki/Semantic_Web_Stack

Basic RDF Model

© A model for describing
# resources
# named properties
# property values

© (resource, property, value)

hitp:fiwww example. orgfindex. htmil
hitp:fwww exam ple.nrgﬂermﬂcmmy http:/ipurl.org/de/elements/1.1/creator
August 186, 1999 http:iiwww example.org/staffid/85740

hitp:/fpurl org/dclelements/1.1/language
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http://linkeddatabook.com/editions/1.0/#



http://linkeddatabook.com/editions/1.0/

URI
HTTP

URI

RDF

(Linked Data)

Web A
URI
SPARQL A
A
( URDA

URI
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RDF standards
Linked RDF

R DATA 5+
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http://www.w3.org/DesignIssues/LinkedData.html

ltems, Things, Resources

© To publish data on the Web, the items in a
domain of interest must first be identified

# Things whose properties and relationships will be
described in the data
Web documents, real-world entities, abstract concepts

# Resource is used to refer to these things of
Interest, which are, in turn, identified by HTTP
URIs
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Naming Things with URIs

http://biglynx.co.uk/people/matt-briggs http://biglynx.co.uk/people/scott-miller

\ http://xmins.com/foaf/0.1/knows /

http://biglynx.co.uk/people/linda-meyer
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http://linkeddatabook.com/editions/1.0/

€ - C A [ biglynx.co.uk/people/matt-briggs.html «— e
. OB [ EE4%-#%.. O BX%E & Dictionary and... & NTNU GLIS Su... »

i} EA#E O Linked Data --

Description of http://biglynx.co.uk/people/matt-briggs ]

http://biglvnx.co.uk/people/matt-

briggs

briggs

http://xmins.com/foaf/0.1/topic_interest http://dbpedia.org/resource/ Wildlife photograph

http://zmlns.com/foaf/0).1/name

format

http://z=mlns.com/foaf/0.1/1sPrimarvTopicOf h .co.uk/people/matt-bricos.rdf

=

ttp://biglvnx.co.uk/people/matt-

o
E.

http://xmlns.com/foaf/0.1/based near http://dbpedia.org/resource/Birmingham

hitp://biglynx.co.uk/people/matt-

o
E_

o
E.

=

ttp://biglvnx.co.uk/people/matt-

o
E.

=

ttp://biglynx.co.uk/people/matt-

briggs

http://biglvnx.co.uk/people/matt-

http://biglynx.co.uk/vocab/productions#Director

http://xmins.com/foaf/0.1/Person

http://purl.org/vocab/relationship/employedBy  http://biglynx.co.uk/people/dave-smith

http://bislvnx.co.uk/vocab/productions#directed  http://bislvnx.co.uk/productions/pacific-sharks

http://purl.ore/de/terms/creator http://bislvnx.co.uk/people/nelly-jones

http//'www.w3.0re/1999/02/22-rdf-syntax-

briggs.rdf

http://xmlns.com/foat/0.1/PersonalProfileDocument

ns#type

vat Biee:. RDF 1IN human-readable
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http://biglynx.co.uk/people/matt-briggs

foaf,dc,skos, producti onsé: vocahb
topic_interest, title, directed: vocabulary term

<rdf:Description rdf:about="http://biglynx.co.uk/people/matt-briggs">
<foaf:topic_interest rdf:resource="http://dbpedia.org/resource/Wildlife _photography"/>
<foaf:name> Matt Briggs </foaf:name>
<foaf:isPrimaryTopicOf rdf:resource="http://biglynx.co.uk/people/matt-briggs.rdf"/>
<foaf:based near rdf:resource="http://sws.geonames.org/3333125/"/>
<foaf:based_near rdf:resource="http://dbpedia.org/resource/Birmingham"/>
<rdf:type rdf:resource="http://xmins.com/foaf/0.1/Person"/>
<rdf:type rdf:resource="http://biglynx.co.uk/vocab/productions#Director"/>
<rel:employedBy rdf:resource="http://biglynx.co.uk/people/dave-smith"/>
<productions:directed rdf:resource="http://biglynx.co.uk/productions/pacific-sharks"/>
</rdf:Description>

e
</rdf:RDF>

RDF in XML format

15




Making URIs De-referenceable

© De-referenceable

# HTTP clients can look up the URI using the HTTP
protocol and retrieve a description of the resource
that is identified by the URI

Resources can be classic HTML documents, real-world
objects and abstract concepts

CDescri ptions of resoul
# HTML: read by humans
# RDF data: read by machines

© HTTP content negotiation

# Clients send HTTP headers with each request to
Indicate what kinds of documents they prefer

16



Providing Useful RDF
Information

© RDF Data Model

# Triple: Subject, predicate, object

Two principal types of RDF triples
& Literal triples
& RDF links

# RDF Graph

© RDF Serialization Formats
# RDF/XML
# RDFa: embed RDF triples in HTML documents
# Turtle
# N-Triples
# RDF/JSON

17



Including Links to Other Things

© Set RDF links pointing into other data sources
on the Web

# Glue that connects data islands into a global,
Interconnected data space

# Enable applications to discover additional data
sources

© Three types of RDF links

# Relationship Links
# |dentity Links
# VVocabulary Links

18



Relationship Links

© Point at related things in other data sources
# People, places or genes

© Relationship links enable people to point to
packground information about the place they
Ive, or to bibliographic data about the
publications they have written

19



S
An Entity of Type - athlete, from Named Graph : ito-/dbpedia.org, within Data Space : dopedia.org WFEdla

TER (16033R3E-) - XREEHAT Chendlng Viang > Zo8RERZEET - ANF TERRAZEREARENHERNETASRE RAGNAE RASERR ST - B THEER | FEAZRRRERNE S pRANEN0EEAS M i) eRAEZETY
EXMZ- BREABORESAY s BSRER T2F) EA TREE) - ERBERRERRNERT

Praperty Value

dbpedia-on:abstract v Chin-Ming Wang ist zin tawanischer Baseballspieler. Der Pricher Wang spiette von 2005-2009 in der nordamerikanischen Major Lezque Basebal i die New York Yankses, seit 2010 fir die Washington Nationals. Aulerderm ist er Nationalspieler der taiwanischen Baseball
Nationalmannschatt. Wang ist qeqemwrtig einer von vier tawanischen Basebalspislam in der MLB - neben den Lo Angeles Dodgers-Spielem Hong-Chih Kuo, Chin-hui Tsaa und Chin-Feng Chen. Im Jahr 2007 wurde Wang vam US-ochenmagazin Time zu einer der 100
einfussreichsten Personen der Welt gekin.

v Chien-Ming Wang (bom March 31, 1380} s a Taiwanese Major Lezque Basebal piicher for the Washington Natianals. He was initally signed s an amatewr rae agent by the New York Yankees for the 2000 season, and played for the Staten [sland Yankees. He was
cansidered the Yankees ace pitcher for the 2006 and 2007 sezsans, after winning 19 games in both yars, to finish amang the Major League leaders in victories.

v Chien-Ming Wang, né le 31 mars 1360 & Tainan, Taiwan, est un lanceur des Liques majeures de baseball depuis 2005 Il fait partie des Netionals de Washington.

' TER [U‘J'flﬁ‘wChiEﬂ-MmQWaﬂg-1980£3H31E-] I}~ BELERLE0TNREES () 8RB0 ot AITHEL T0B  NKOBRERETE - BAZDSEARSTT IR 1HARA) KRN - SO AROMEETE - 17
ST ERENT LR

o 2MAZ 02 H0[HRID 22 017 MR 3752 3 HEE LAY S20/Ch 20008 AGIDIS OIZHE TIIAL OIDKE0 ARG =2 W2k HONCH 200630 20074 2314 HY22 LU5TA 0152 ZelW TRIC 20094 12 202 B8
Tl 2010 22, AAE LR A2 BT

v 3R (OIEIENE-) « RBEEGLT Chiendling Wang » B Sp=BRiifas M0z TERA R ARE REMEERTE eRtte  RANEHAVEHAZERRSHRT o8 THEEE) EAZERSRANAEN S~ TR0
RANEAE WA (i) SHRETEMNERIMZ- BAE\BPHERAY S2HERRA N127) BB (Rt - BOREREERRSET -

About: E?%%E
\
|
\
\

\
dbpedia-out award v dhpeciz: World_Series
o dopedia Win-luss_recard (pitching)
o dopeciizAmerican | saque
dopedia-owl battingSide v Right
dopedia-ot bithDate o 19800331 xsc date)
dopedia-u bithPlace v dopediaTaiwan
v dopediz Tainan
dopedia-owt formerTeam v dopediz:New York Yankees
dopedia-ouf number v 40 (xsdinteger]
dbpedia-owl position v Starting pitcher - : - N
dopedia-owl statisticLabel v dopediz Win-lass record {pitching) http.//dbpedla.org/page/Chlen Mlng Wang
Gepiabiobial ol 1] ﬁﬁmﬁ 4 M
dopedia-owl team v dopediz Washington Hatmnals
v dopedia I\Jew_Yurk_Ym Tkees
‘ TpEa-0MT TroWnga e TR
dopedia-owl thumbnail o hitp:/upload wikimedia orglwikipedialcommans/thumb/eled/NIG 3905 Chien-Wing_Wang jog/200px-MG_3905 Chizn-Ming Wang.jpg
dopedia-owl wikiPageExtemalLink o fitp i youtube.comfvatehh=ATWoaQkgyVe
o fitp: v rankesfeldofdreams com/feheroes/wangem. him
| dopprop:after v dopediz:Josh Beckett
- dbpprop:awards o *Led AL in wins * 2006 Starting Pitcher of the Year Award * World Seies champion 20

‘ dopprop bats v Right


http://dbpedia.org/page/Chien-Ming_Wang

ldentity Links

© Point at URI aliases used by other data
sources to identify the same real-world object
or abstract concept

© Enable clients to retrieve further descriptions
about an entity from other data sources

© Identity links have an important social function
as they enable different views of the world to
be expressed on the Web of Data

© Multiple URIs identifying the same entity
™ # http://www.w3.0rg/2002/07/owl#sameAs

© Quality Control
. ‘/

) |

Q
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http://www.w3.org/2002/07/owl

rifs:|abel

e I W ray
Wang Chien-ming
Chien-Ming Wang
Chien-Ming Wang
1R

Mg

1ER

PR R ] A RASEIS S H A A

S == O TR SSRES TS TR AT A=l

(
owl-sameAs

\.

hitp://ja.dbpedia.org/resource/ T E E

hitp://r dbpedia.org/resource/Chien-Ming_Wang
hitp://de.dbpedia.org/resource/\Wang_Chien-ming
http://ko.dbpedia.org/resource/2H7 |4

freebase 2R

wdrs-describedby

http:/fwww w3 org/ns/ provewasDerivedFrom
foaf depiction .
foaf givenhlame .
foaf isPrimaryTopicOf .
foaf name '
foaf sumame .
Is dbpedia-owl wikiPageDisambiguates of »
Is dbpedia-owl wikiPageRedirects of

hitp://dbpedia org/page/Chien-Ming_Wang
hitp://dbpedia.org/data/Chien-Ming_Wang.n3
tp://dbpedia.org/data/Chien-Ming_Wang.nt
tp://dbpedia.org/data/Chien-Ming_Wang. xml
tp://dbpedia.org/data/Chien-Ming_Wang.json
tp://dbpedia.org/data/Chien-Ming_Wang il
ta
ta

tp://dbpedia.org/data/Chien-Ming_Wang.jsod

h
h
h
h
h
h
hitp://dbpedia.org/data/Chien-Ming_Wang.atom

hitp://en wikipedia org/wiki/Chien-Ming_Wang?oldid=495268273
http://upload wikimedia.org/wikipedia/commons/e/ed/MG_3905 Chien-Ming_Wang.pg

t
t
t
t
t
ttp://dbpedia.arg/data/Chien-Ming_Wang.jrdf
t
t
t
i

Chien-Ming

http://en wikipedia.org/wiki/Chien-Ming_Wang
Chien-Ming Wang

Wang

dopedia:CMW
dbpedia:Chien_Ming Wang
dopedia i FiH
dopedia T EE
dopedia:Wang_40
dbpedia:Wang_Chien-Ming
dopedia:Chin-Ming_Wang
dopedia:Chin_Ming_Wang
dopedia:Chin-Ming_Wong
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Vocabulary Links

© Point from data to the definitions of the
vocabulary terms that are used to represent
the data, as well as from these definitions to
the definitions of related terms in other
vocabularies

© Vocabulary links make data self-descriptive
and enable Linked Data applications to
understand and integrate data across
vocabularies

© Mixture of distinct terms from different RDF
vocabularies that are used by a data source
to publish data on the Web
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Property
dbpedia-owl-abstract

dbpedia-owl:award

dbpedia-owl-battingSide
dbpedia-owl:bithDate
dbpedia-owl:bithPlace

dbpedia-owl-formerTeam
dbpedia-owl:number
dbpedia-owl:position
dbpedia-owl statisticLabel
dbpedia-owl statisticValue
dbpedia-owl:team

dbpedia-owl-throwingSide
dbpedia-owl:thumbnail
dbpedia-owl - wikiFageExternallink

dbpprop:after
dbpprop:awards
dbpprop:bats
dbpprop:before
dbpprop:bithDate
dbpprop:birthPlace
dbpprop:br
dbpprop:brm
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LOD Data Cloud as of Feb 2017
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http://lod-cloud.net/versions/2017-02-20/lod1000x882.png

Cross-Domain & Geographic
Data

© DBpedia

# A data set automatically extracted from publicly
available Wikipedia dumps.

# http://en.wikipedia.org/wiki/Birmingham C
http://dbpedia.org/resource/Birmingham

© Freebase, UMBEL, YAGO, and OpenCyc

© Geonames

# An open-license geographical database that
publishes Linked Data about 8 million locations

27


http://en.wikipedia.org/wiki/Birmingham
http://dbpedia.org/resource/Birmingham

Media Data

© British Broadcasting Corporation (BBC)
# http://www.bbc.co.uk/programmes
# http://www.bbc.co.uk/music
# http://bbc.openlinksw.com/

© New York Times
# http://data.nytimes.com/

© Thomas Reuters: Calais
# http://www.opencalais.com/
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http://www.bbc.co.uk/programmes
http://www.bbc.co.uk/music
http://bbc.openlinksw.com/
http://data.nytimes.com/
http://www.opencalais.com/




