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The Web of Linked Data

A logical next evolution step

Christian Bizer
Freie Universitat Berlin

Overview

1. From a Web of Documents to a Web of Data
® \Web APIs, Microformats, Linked Data

2. Linked Data Deployment on the Web
® What data is out there?

3. Applications
® What is being done with the data?




The Web of Documents

The Web is a global information space
build on open standards and hyperlinks.

TML HTML HTML \ TML
hyper hyper hyper

links links links

ﬂ.

Shortcomings

As Web content is only loosely structured it is
difficult for applications to do smart things with it.

m Querying
® Which speakers from bdigital have also spoken at WWW in Beijing?

m Data Integration
® Give me all job offers for IT-consultants in Berlin.




Solution

Increase the structure of Web content.
Publish structured data directly on the Web.

Different Approaches

1. Web APIs
2. Microformats
3. Linked Data

Web APIs and Mashups

prcgrammable%

Shortcomings
/ \ 1. Mashups are based on a

fixed set of data sources.
Web Web
/API/ /API/ 2. You can not set hyperlinks

between data objects.




Web APIs slice the Web into separate data silos
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Microformats
B Embed structured data into HTML pages. L

m hCard, hCalender, hReview, XFN, ...

<div class="'vevent">
<span class="summary''>bdigital</span>
<abbr class="dtstart" title="2008-05-20">May 20</abbr> -
<abbr class="dtend" title="2007-05-22">22</abbr>

</div>

® Shortcomings
® Only a fixed set of microformats exist.
® No way to connect data items.
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Linked Data

Ny
Use Semantic Web technologies to set links
between data from one data source to data

within other data sources.

Thing / Thing | ~—__ | Thing / Thing | ~—_ | Thing

Thing Thing | | Thing Thing | | Thing
1 typed typed typed typed
links links links links

The RDF Data Model

Richard Cyganiak

foaf:based near . )
dbpedia:Berlin

foaf:name




Data objects are identified with HTTP URIs

Richard Cyganiak

‘ foaf:based near _ _
dbpedia:Berlin

pd:cygri = http://richard.cyganiak.de/foaf.rdf#cygri

foaf:name

dbpedia:Berlin = http://dbpedia.org/resource/Berlin

Dereferencing URIs over the Web

foaf:Person

foaf:name 3.405.259

Richard Cyganiak dp:population
‘ foaf:based near /

dbpedia:Berlin

skos:subject

dp:Cities_in_Germany




Dereferencing URIs over the Web

foaf:name : : 3.405.259
Richard Cyganiak dp:population
foaf:based_near , . /

dbpedia:Berlin

skos:subject
dbpedia:Hamburg
dbpedia:Muenchen

skos:subject

dp:Cities_in_Germany

skos:subject

2. Linked Data Deployment on the Web

H Is this real?

Thing / Thing | ~—__| Thing / Thing | ~—_ | Thing
Thing Thing | ~—| Thing Thing | | Thing
typed typed typed typed
links links links links
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W3C Linking Open Data Project

3{ UNKINGOPENDATA

B Community effort to
® publish existing open license datasets as Linked Data on the Web
® interlink things between different data sources
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LOD Datasets on the Web: May 2007

Oz

DBpedia

RDF Book
Mashup

® Over 500 million RDF triples
m Around 120,000 links between datasets
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us
Census
Data

As of May 2007




LOD Datasets on the Web: August 2007

RDF Book
Mashup

DBpedia
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LOD Datasets on the Web: April 2008

apdated

Doap-
Audio- space
Scrobbler

FOAF
profiles

Open-

RDF Book
Mashup

DBLP
Berlin

DBLP
Hannover
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Triple Count

® More than 2 billion RDF triples

B More than 3 million links between datasets.
(rough estimates)

Coming next:
m BBC Archives (millions of media items)

m Open Library Archive (millions of books)

B MySpace Data (millions of profiles)

3. Applications

Search

Linked Data
Engines

Linked Data
Mashups

1 1 1

Thing / Thing | ~—_ | Thing / Thing | ~__ | Thing
Thing Thing | | Thing Thing | | Thing

I typed typed typed typed
links links links

links
A
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Linked Data Browsers

m Tabulator Browser (MIT, USA)

m Disco Hyperdata Browser (FU Berlin, DE)
m OpenLink RDF Browser (OpenLink, UK)
B Zitgist RDF Browser (Zitgist, USA)

® Humboldt (HP Labs, UK)

m Fenfire (DERI, Irland)

m Marbles (FU Berlin, DE)

LRI bt Afwennee w3 org/People/Berners-Lee/card#i Addto Outliner | Help About

This is release 0.5 of the Tabulator Project. The live development trunk is also available.

vTim Berners-Lee

request » Request for <http:/fnenad wiwiss. fu-berlin. defbookmashupdpersons/Tim+Berners-Lee>
» Request for <http:/fewd wiviss. fu-berlin. de/dblp/resource/persond1 00007 =
requested by » ©Tim Bemers-Lee's FOAF file[E)
type > Ohlale
» ©PersonEl
label Tim Bermers-Lee
seedlso » ©ROF document describing: Tim Berners-LeeEl
» ©RDF Description of Tim Bemers-LeeE)
assistant > ©Amy van der Hiel
homePage » ©http: a3, arg/Peaple/Bemers-Lee/ Bl
wark > ..
organization ¥World Wide Web Consortium
title W3C (large: includes all specs and groups)
type » € SocialEntity
P(Organization
labal W3
seeAlso » @W3C Groups and Organizational Structure Bl

» ©W3C Standards and Technical Repons
publicHamePage » ©http: v w3, arg/E)

homepage "'(httpiffWWW.WB.Drgf
logo WSP,«

p T
name World ¥Wide Web Consortium

is organization of » ©Tim Bemers-Lee
publicHomePage "I'Lhttp:a’a’v\r\n\r\n\f.W3.orng'eoplefElerners-Lee:r




>
hitp://dbpedia.org/resource Beijing_Capital_International _Airport Open } marbles

Beijing Capital International Airport

htto:fh 3.0rg/1880/02/22 rdt syntax nsttyps + Buiding &b
+ Featurs
comment + DarFlughaten Peking ist einer der wichligsten Flughafen Chinas und liegt im Nardasten Pekings. Er liegl 20 Kiamater
nardgstlich vom Stadizentrum, im Gebiel Shunyi. Genauer isl aber der Flughafen innerhalb des Vewallungsgebiets des
Stadibezirks Chaoyang. &l
depiction

Linked Data Mashups

® Domain-specific applications using Linked Data from the Web

Christian Bizer: The Web of Linked Data (5/22/2008)
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Revyu

m Website for rating everything

B Uses Linked Data to augment ratings

Broken Flowers —
ffvewew brokenflowersmovie. comy’
o: http://en wikipedia org/wiki/Broken_flowers
Tags
bill-rmurray film jessica-lange jim-jarmusch julie-delpy movie sharon-stone

Reviews (1)

san. The letter is un
wisiting each th

nt, and deser

directed by Jim Jarmusch

what do you think of Broken Flowers? Write Your Own Review...

DBpedia Mobile

: Hm Geospatial entry point
¥ httu:Hbeckr.DrngBped\aMDbllef?lalYpu_n .
P ey e into the Web of Data

m Starts with DBpedia,
Revyu and Flickr data

s 1
Embassy

~uriec B e o L
- iser ||
Erandenburg | Flatz &
Gate
I . of the

= United
< Kingdam

in Berlin

http://beckr orgiDBpediaMobileilal ¥ g W) (0
| e |y | L

Brandenburg Gate

Revie

1t's a magnificent spok in Berlin that is associated with
many impartant hiskoric events. The city has recently
put a lot of effort inko its renovation,

The Brandenburg
Gate {German:
Brandenburger
Tor) is a former
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Web of Data Search Engines

m Falcons (IWS, China)

m Sindice (DERI, Ireland)

B MicroSearch (Yahoo, Spain)
m Watson (Open University, UK)
B SWSE (DERI, Ireland)

m Swoogle (UMBC, USA)

Christian Bizer: The Web of Linked Data (5/22/2008)

Fa lc - ns Object Search  Concapt Search
LS oo

All

Artifact Capital City City Document Group
Instituticn Landmark Location Neun Synset Ontology
Organization Person Pubhcation Subject System

Objects 1 - 10 of 8634 for your search Beijing {1.223 seconds)

Beijing ™

Types Capital, City

Labels: 23" || Pekin || Neknw™ || 323% || Paquim || Pechino || Beijing || Pékin® || Peking || Pekin’
ource/Beijing f

http-/dbpe

Beijing ™
Types Subject
Labels: Beijing

http: fentoword orgiwiki'Special URIResoher/Beijing -

Beijing Guoan ™
Types Club
Labels Beijing Hyundai || X EE" || &5

htip-//dbpedia_amgiresource/Beijing_G

EEEZFEBERE" | Beijing Guoan

Beijing ™

Tha declaration of this URI may be unauthonzed
Types Capital City

Labels: Beijing

hitp fMonely orgiruzsia#Beijing -
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' ;
YA:REES?AE():I'_' @EK%CH ivan harman

Search Results & Persons: 3 vCards: 35 Events: 25 Unfinished: 0

1. lvan's private site

http:/fwww_ivan-herman._net! - 46k Update metadata

?  Ilvan Herman

i

-name: lvan Herman
£ personal mailbox: mailt
_homepage: hip

lvan Herman gives a talk on behalf of the China Office entitled ”
VWhat is the ... Ben Adida, Elias Torres, and lvan Herman give a
tutorial entitled "RDFa: ...

http:/fwww w3 org/Peopleflvan/ - 25k Update metadata

homepage

lvan's private site
http:/fwww.ivan-herman.net! - 46k Update metadata

3. Amsterdam. the Netherlands (the city where | live. ]
Lots of pictures taken when walking around this very ... Total
images: 79 | Last update: 2008-02-16 | @ JAlbum & Chameleon |
Help @ Ivan Herman, 2007 ...
http w_ivan-herman_net/Photos/Amsterdam/ - 53k Update

4. Ivan Herman

1-10 of about 2

Summary

m Linked Data is a generic approach for publishing structured
data on the Web.

m Linked Data builds on the classic architecture of the Web.
B The Web of Linked Data is growing rapidly.

B There is an increasing number of application prototypes
that consume Linked Data from the Web.
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Thanks!

References

® W3C Linking Open Data Project Wiki

http://esw.w3.org/topic/SweolG/TaskForces/CommunityProjects/
LinkingOpenData

® Tutorial on How to Publish Linked Data on the Web
http:/iwww4.wiwiss.fu-berlin.de/bizer/pub/LinkedDataTutorial/
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