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Overview

1. The Web of Documents and the Web of Data
® From global filesystem to global database

2. The W3C SWEO Linking Open Data Project
® Bootstrapping the Web of Linked Data

3. What is next?
® Open Issues and directions for future work



The Web of Documents

¥ Analogy
® a global filesystem

¥ Primary objects
® documents

® Links between
® documents (or sub-parts of)

B Degree of structure in objects
® fairly low

B Semantics of content and links
® implicit

B Designed for
® human consumption

Image: Darwin Bell, http://flickr.com/photos/darwinbell/, CC-BY-NC




The Web of Documents
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The Web of Documents

Simplicity
©



Data Silos on the Web
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Image: Bob Jagensdorf, http://flickr.com/photos/darwinbell/, CC-BY



How do you know these documents are about Beijing?
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Image: Paul Downey, http://flickr.com/photos/psd/, CC-BY



The Web of Documents

Disconnected Data

®



The Web of Documents: Challenges

H Data Integration

- Show me all the publications from Semantic Web-related conferences in
2007

B Querying Across Data Sources

- Which WWW2008 papers have been written by people from companies of
less than 100 people?



Linked Data

® Many common things are represented in multiple data sets

¥ Linking identifiers connects these data sets

¥ Linked data opens the doors of the silos
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The Web of Data

¥ Analogy
® 3 global database

¥ Primary objects
® things (or descriptions of things)

¥ Links between
® things (including documents)

B Degree of structure in (descriptions of) things
® high

B Semantics of content and links
® explicit

B Designed for
® machines first, humans later

Image: Steve Jurvetson, http://www.flickr.com/people/jurvetson/, CC-BY



Linked Data Principles

1. Use URIs as names for things
2. Use HTTP URIs so that people can look up those names

3. When someone looks up a URI, provide useful RDF
information

4. Include RDF statements that link to other URIs so that
they can discover related things

Tim Berners-Lee 2007

http://www.w3.org/Designissues/LinkedData.html



2. W3C SWEO Linking Open Data Project

3 INKINGOPENDATA

Community effort to

® publish existing open license datasets as Linked Data on the
Web

® interlink things between different data sources
® develop clients that consume Linked Data from the Web



LOD Datasets on the Web: May 2007

DBpedia

RDF Book

Mashup

Jamendo
Us _
Census Project

Data Guten-
berg As of May 2007

® Over 500 million RDF triples
B Around 120,000 RDF links between data sources



LOD Datasets on the Web: July 2007

DBtune

RDF Book
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Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)



LOD Datasets on the Web: August 2007
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Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)



LOD Datasets on the Web: November 2007

RDF Book
Mashup

Jamendo

DBLP
Hannover

Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)



LOD Datasets on the Web: February 2008
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Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)


http://richard.cyganiak.de/2007/10/lod/

LOD Datasets on the Web: April 2008
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Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)



Triple Count

B More than 2 billion RDF triples

B |Interlinked by around 3 million RDF links

(rough estimates)



Organizations participating in the LOD community

B Universities and Research Institutes

Massachusetts Institute of Technology (USA)

University of Southampton (UK)
DERI (IRE)

KMi, Open University (UK)
University of London (UK)

Universitat Hannover (DE)
University of Pennsylvania (USA)
Universitat Leipzig (DE)
Universitat Karlsruhe (DE)
Joanneum (AT)

Freie Universitat Berlin (DE)
Cyc Foundation (USA)
SouthEast University (CN)

B Companies

BBC (UK)

OpenLink (UK)

Talis (UK)

Zitgist (USA)

Garlik (UK)

Mondeca (FR)

Renault (FR)

Boab Interactive (AUS)



So what can we do with this?

Linked Data
Browsers
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Linked Data Browsers

B Zitgist RDF Browser (Zitgist, USA)
B Humboldt (HP Labs, UK)

B Fenfire (DERI, Irland)

B Marbles (FU Berlin, DE)



>
http://dbpedia.org/resource /Beijing_Capital_International_Airport Open ? marbles

Beijing Capital International Airport

hitp:/wwew.w3 .ol 899/02/23 -rdf-syniax-nsftype

+ Building =42

» Feature ﬂ

comment + Der Flughafen Peking ist einer derwichtigsten Flughaten Chinas und liegt im Mordosten Pekings. Er liegt 20 Kiometer
nardastich vam Stadtzentrum, im Gabiet Shunyi. Genauer ist aber der Flughaten innerhalh des Verwaltungsgebiets des
Stadtbezirks Chaoyang. -&

dapiction




LIRI: |hitp:/fwenee e 3 org/Feople/Berners-Lee/cardii A to Outliner
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Linked Data Mashups

B Domain-spedcific applications using Linked Data from the
Web



Revyu

B Website for rating everything

B Uses DBpedia data to augment ratings

Brﬂ kEﬂ FlﬂWEl"S | groken Flowers
Links

Homepage: hitp: fwww . brokenflowersmowvie. comy
Ses Also: hitp:/fen. wikipedia. orgfwiki/Broken_flowers

Tags

bill-murray film jessica-lange jpm-jarmmusch julie-delpy mowvie sharon-stone

Reviews (1)

4% % 3 by tom on 30 3an 2007

Braken Flawears p'u'_'l-.!:'*:- 3 fantaztic vehicle for a2 classic l.‘|l:-:l.‘||_l-=:| Bl :"-"!LI'.'-:lr' |_n:"|-_'l!|'|-=:'l_=-_- The film centars
around his character Don, who one day receives a letter from an ex-girdfriend, telling him he has a teenage
son, The letter 1s unsigned, so (with encouragement from his neighbour) he sets off round the country,
visiting sach the exes who could be the mother of his son. Predictably they're all different in personality and
life situation, giving plenty of raw matenal for awkward silences and dubious encountears, This is great viewing

for any Bill Murray fans, or anyone who likes theair humour inteligent and a little bit guirky. The soundtrack is
alzo excellent, and deserves a ceparate raview.

directed by Jim Jarnnusch

What do vou think of Broken Flowers? Write Your Own Review. ..

Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)



DBpedia Mobile
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Web of Data Search Engines

Falcons (IWS, China)
Sindice (DERI, Ireland)
Watson (Open University, UK)

MicroSearch (Yahoo, Spain)



Falcons

e Beijing - Falcons Object Search - Windows Internet Explorer,

REX)

@.\—_}. - |@ htkp:Miws, seu, edu.cnyservicesiFalcons/object searchi/quervresult, jsprquery=EBeijing

o o) | B

Links M&1E0 BIY Spiegel [ Finanztreff  aff PlanstrOF
Google |Gl Falcons ROF v Losgeht'st & @) 4 [E Falcons [E] RDF

'i:f "ﬁ? [88 N - [E SPIEGEL COMLIME - Machrichten Lé Google Text & Tabellen - alle. .. l@ Beijing - Falcons Object 5., 2 l I

= Wiwiss GoogIeMaps & | semantic-web@w3.org (# heise online @ L5suhl 4 windfinder

¥

@v
5 - B e - [ Seite + (O Extras + (@)~

= FU & | Group'wiki

Object Search Concept Search

E)

" Search Objects

{= Summarization of http:#fdbpedia.orgfresource/Beijing - Windows Internet Explorer

Beijing

Falc-f{\s

&y |@ htkp: fives . seu.edu. cnyservices Falcons fwhatis?http%:34% 2F%:2Fdbpedia. org %% 2Fre: Vl 2| % |

Links M ee [Ig spiegel  [[@l Finarztreff & PlanetrOF

= Wiwiss GoogleMaps & | semantic-web@e3, org (@ heise onling & L35uhl

All

Artifact Capital City City Document Group
Institution Landmark Location Moun Synset Ontology
Organization Persan Pukblication Subject System

Google G+ v |Los gehts) o & &)

i:i’ bt [@ Summatization of http://dbpedia.org/resource Beijing y l

EEX

o

»

@~

G- 8 feh v |2 Seie v () Extras - (@)

Falc-f{\s

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

Beijing ™

Types: Capital, City

Labels: 2£5" || Pekin || Mewun” || 353" || Pequim || Pechino || Beijing || Pekin” || Peking || Pekin”
http:/fdbpedia.org/resource/Beijing -

Beijing ™~

Types: Subject.

Labels: Beijing
http:/fontoworld_org/wiki/Special:URIResolver/Beijing -

Beijing Guoan ™~

Types: Cluh

Labels: Beijing Hyundai || Stk mEZE" || 2t EEZ RZREFRE" || Beijing Guoan
http://dbpedia.org/resource/Beijing_Guoan -

Beijing ™

The declaration of this URI may be unauthorized
Types: Capital City

Labels: Beijing
http:/flonely.orgfrussia#Beijing -

|http:fﬁdhpedia.Urg.f'resnurce.f'Eleijing H Browse Entity ]

l Authorized Sources

General | GEQ = FOAF l SKOS Sentences in Green
GO()
[ Peking] G1()
http:/dbpedia.org/resource/Beijing ggg
Described in 161 documents g;(}
~type > o hitp/dbpedia org/class/vago/City108524735
[GO]‘\ Other Sources
= ht[g:ffdbpedia_orqfclass;‘vaqofCaDital10851 8505
(GO~
comment Peking of Beijing (Chinees: 365 pinyin: Béijing;
Wade-Giles: Pei-ching) is de hoofdstad van
China "[G0]

FE(RF, IRATY )R, RPEARBHRAE
OEFETHY., BEW, PERERTREES
OFE#. PEORZH, TEobRI;BICMHE
TH, a<@BAE B FdFeEHENL,

BEETOTHREES CHA. R BADD

IFertig

BCiNTs, PEE=OBHTHD, "[G0]

Beijing (Chinese: 453 pinyin: Béijing; ; ), a
metropaolis in northern China, is the capital of the
People's Republic of China (PRC). It was formerly

.y

w

€ mmternet F,100%

lFertig

-




' ] | -. £
YA:REEIS(E A(H:gl.-l @EK%CH livan herman . "

Saarch Results & Perzons: 3 vCards: 35 Events: 25 Unfinished: 0 | 1- 10 of about 2244

1. Ivan’s private site
http:/fwww. ivan-herman_net! - 46k Update met

[ K]

A K]
[k
[k

2 lvan Herman

i Ciname: lvan Herman

personal mailbox: mailto:ivani@w3.o
MR homepage: hitp/fwww ivan-herman.ne

lvan Herman gives a talk on behalf of the China Office entitled "

VWhat is the ... Ben Adida, Elias Tarres, and lvan Herman give a

tutorial entitled "RDFa: ...

http-ffwww w3 org/Peopleflvans - 25k Update metadata NorthlRacitid
el cea o

homepage

lvan's private site
http:/fwww_ivan-herman.net! - 46k Update metadata A s L
= S000km

il e nmagom)

3. Amsterdam, the Netherlands (the city where | live__) ImEge ry @200 S EEiBiEhiE

Lots of pictures taken when walking around this very ... Total
images: 79 | Last update: 2008-02-16 | © JAlbum & Chamelean |
Help @ Ivan Herman, 2007 ...
http:/fwww_ivan-herman_net/Photos/Amsterdam/ - 53k Update

i
| 3
ILE




3. What is next?

Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data (2/19/2008)



Publish more datasets!

1. Conversion of further open license datasets into RDF
2. Wrappers around existing applications

B Tutorial: How to publish Linked Data on the Web

B LOD Triplification Challenge at I-Semantics 2008
® Win a MacBook Air, Asus EeePC, iPod Touch

® Deadline: June 30th, 2008



Linking

1. Increase the amount of links between datasets
2. Increase the quality of these links

¥ Today: Simple pattern- and graph-matching based
techniques used for automated interlinking.

B There is lots of existing work in database and knowledge
representation communities on identity resolution to be

used.



Data Fusion

Application
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B Raises well known but
unsolved problems:

® Schema mapping
® Inconsistency resolution
® Trust / information quality



Licensing

In order to do anything serious with data from the Web, its
license terms have to be clear.

B Need for

® proper licensing vocabularies for dedicating data to the public
domain

® best practices on how to annotate data with licensing meta-
data

B Can build on

® Open Data Commons Public Domain Dedication & Licence
(PDDL)

® Creative Commons Licensing Framework



Browsers and Search Engines FOR THE END USER

We need real tools, not only proof of concept prototypes!

B End user friendly views on the data
® ordering and merging of properties
® dealing with information overflow

B More advanced data analysis features
® aggregation, drill down

® calculations, Web-Excel

B Explanations about data provenance and
trustworthiness



Participating in the Linking Open Data Project

B Wiki Page

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

B Mailing List
® public-lod@w3.0org
® http://lists.w3.org/Archives/Public/public-lod/

B Participating in the project
® Put your name on the Wiki page
® Subscribe to the mailing list
® Do something useful



Thanks!

References

® Design Issues: Linked Data
http://www.w3.org/Designilssues/LinkedData.html

® Tutorial on How to Publish Linked Data on the Web
http://www4.wiwiss.fu-berlin.de/bizer/pub/LinkedDataTutorial/

® Linking Open Data Project Wiki
http://esw.w3.org/topic/SweolG/TaskForces/CommunityProjects/
LinkingOpenData



