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m DBpedia.org is a community effort to
® extract structured information from Wikipedia
® make this information available on the Web under an open license
® interlink the DBpedia dataset with other datasets on the Web
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Use Cases

1. Improving Wikipedia Search

2. Royalty-Free Data Source for other Applications
3. Interlinking-Hub for the Emerging Web of Data

Extracting Structured Information from Wikipedia

® Wikipedia consists of
® 6.9 million articles
® in 251 languages
® monthly growth-rate: 4%

m Wikipedia articles contain structured information
® infoboxes which use atemplate mechanism

images depicting the article’s topic

categorization of the article

links to external webpages

intra-wiki links to other articles

inter-language links to articles about the same topic in different
languages




Extracting Infobox Data

http://en._wikipedia.org/wiki/Calgary

<http://dbpedia.org/resource/Calgary>
dbpedia:native_name “Calgary” ;
dbpedia:altitude 10487 ;
dbpedia:population_city 988193 ;

mayor_name Government
- _ - Mayor
dbpedia:Dave_Bronconnier ;

govern i ng_body anverning body
dbpedia:Calgary_City_Council ; s

Area ']

- City

- Metro
Elevation

- City
extracted from 754,000 infoboxes ety

- Population
rank

- Metro rank

dbpedia:population_metro “1079310” ; Downto

yntown Calgary.

m Altogether 9,100,000 RDF triples Population (2008)
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Extracting Other Article Data

m Short and long abstracts in 10 different languages

dbpedia:Calgary dbpedia:abstract “Calgary is the largest ...”@en ;
dbpedia:abstract “Calgary ist eine Stadt ..."@de .

B Categorization information

dbpedia:Calgary skos:subject dbpedia:Category_Cities_in_Alberta ;
skos:subject dbpedia:Host cities Olympic_Games .

external web pages

m Links to the original Wikipedia articles, pictures and relevant

dbpedia:Calgary
foaf:page <http://en.wikipedia.org/wiki/Calgary>

dbpedia:reference <http://www.calgary.ca> ;

dbpedia:wikipage-de <http://de.wikipedia.org/wiki/Calgary> ;
foaf:depiction <http://upload.wikimedia.org/thumb/3/32> ;

dbpedia:reference <http://www.tourismcalgary.com>.




® 1,600,000 concepts

m including
® 58,000 persons
® 70,000 places
® 35,000 music albums
® 12,000 films

m described by 93 million triples
B using 8,141 different properties.

The DBpedia Dataset

m 557,000 links to pictures
m 1,300,000 links to relevant external web pages
m 207,000 Wikipedia categories

m 75,000 YAGO categories

Christian Bizer et al: DBpedia — Querying Wikipedia Like a Database (May 11, 2007)

B Short abstracts

English: 1,637,622
German: 246,791
French: 206,085
Dutch: 133,746
Polish: 118,874
Italian: 113,950
Spanish: 112,417
Japanese: 106,610
Portuguese: 104,842
Swedish: 100,267
Chinese: 54,991

Multi-Lingual Abstracts

B The dataset contains a short and a long abstract for each
concept.
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Accessing the DBpedia Dataset over the Web

1. SPARQL Endpoint
2. Linked Data Interface

3. RDF Dumps for Download

The DBpedia SPARQL Endpoint

B http://dbpedia.org/sparql
®m hosted on a OpenLink Virtuoso server

B can answer SPARQL queries like
® Give me all Sitcoms that are setin NYC?
® All tennis players from Moscow?
® All films by Quentin Tarentino?
® All German musicians that were born in Berlin in the 19th century?
® All soccer players with tricot number 11, playing for a club having a
stadium with over 40,000 seats and is born in a country with over 10
million inhabitants?
Hm Provides two extensions to SPARQL
® free-text search within titles and abstracts

® COUNT()




SPARQL Explorer for http://dbpedia.org/spargl

SPARCIL Browse
FPREFIX db: <hetp://dbpedia.czg/zescurce/> * Classes
PREFIX =kos: <http://wm.wd.orgd 2004 02/ skes/ coref « Properies
FREFIX dbpedia: <hoop://dbpedia orgd >

PREFIX map: <file:///Users/zichard/dbpediafdbpedia-mapping.n2fs

PREFIX de: <http://purl orgfdc/elements/1 17>

PREFIX cdf: <http://wm.wd.org/ 1999/ 02/22-rdE-syntan-nsfs

PREFIX foaf: <http://xmlns.com!foaf/ 0.1/ >

PREFIX link: <http://richard.cyganiak.de/Zz006/1inkfs>

PREFIX rdfs: <http://www wd org/2000/01 rdf-schemaf>

PREFIX xed: <http://wm.wd.org/ 2001/ XMLE chenaff>

PREFIX owl: <http://www.wd.orgl 2002/ 07/ owlfx

SELECT ?name ?hirth ?description WHERE {
Iperson dbpedia:birthplace <http://dbpedia.org/resource/city/Berlins .
Pperson dbpediatbhirth Yhirth .
?person foaf:iname ?Iname .
?person rdfs:comment ?description .
FILTER (?birth < "1900-01-01""*xsd:date )

}
ORDER BY ?name

Results: | Browse V|

SPARCL results
"Adalbert of "1811-10-29"ysd:date  "Heinrich Wilhelm Adalbert Prince of Prussia (October 29, 1811 in Berlin — June B, 1873 in Karlsbad) was a
Prussia"@en Prussian naval theorist and adriral. A son of Prince Williarm, the youngest brother of King Frederick Williamm 1,

Adalbert was instrumental during the Revolutions of 1848 in founding the first unified German fleet. During the
1850s he helped establish the Prussian Nawy."@en

"Adolf von Baeyer'@en  "1835-10-31"*xsd:date "Johann Friedrich ¥Wilhelm Adolf von Baeyer (October 31, 1835 - August 20, 1917) was a German chemist who
synthesized indigo, and was the 1905 recipient of the Nobel Prize in Chemistry . Born in Betling he initially
studied mathematics and physics at Berlin University before moving to Heidelberg to study chemistry with Robert
Bunsen. There he worked primarily in August Kekulé's laboratory, eaming his doctorate (from Berlin) in

1858."@en
"Albert Lortzing"@en "1801-10-23"xsd:date  "Gustav Albert Lortzing (October 23, 1801 - January 21, 1851) was a German composer. "i@en
"Alexander Gottlieb "1714-07-17"*xsd:date  "Alexander Gottlieb Baumgarten (July 17, 1714 &ndash; May 26, 1762) was a German philosopher. He was a
Baumgarten"@en follower of Leibniz and Christian Wolff, and gave the term asthetics its modern meaning aesthetics."@en
"Alexander "1836-05-26""x=d:date ":This article iz about the chemist. Go to Alexander Mitscherlich (Peychology) for the psychologist."@en

Mitschetlich"@en
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The Linked Data Interface

m The project follows the Linked Data principles
® All concepts are identified using URI references
® All URIs are dereferencable over the Web into a small RDF snippet
® This snippets contain all in-bound and out-bound arcs of a node

B The Linked Data interface can be used by

® Semantic Web Browsers, like
- DISCO Hyperdata Browser
- Tabulator Browser
- OpenLink RDF Browser

® Semantic Web Crawlers, like
- SWSE (DERI, Ireland)
- Zitgist (Zitgist LLC, USA)
- Swoogle (UMBC, USA)

Disco - Hyperdata Browser (About)
Berlin
URI: http:/fdbpedia. orgfresource/city/Betlin
Property Value Sources
population 3398383 G2
type http:idbpedia org/City & G2
comment Berlin is the capital city and one of the sixteen Federal States of Germany. Itis the country's largest city in G2
area and population, and the second moast populous city inthe European Union
comment Berlin ist die deutsche Bundeshauptstadt und als Stadtstaat ein eigenstandiges Land der Bundesrepublik G2
Deutschland. Berlin ist die bevilkerungsreichste und flachengréite Stadt Deutschlands und nach
Einwohnern die zweitgroite Stadt der EUL
label Berlin G2
sameAs http:fsws . geonames.orgi2950159/) & G2
subject http:/dbpedia orgiresourcelcategonyBerlin & G2
subject http:/dbpedia orgiresourcelcategonyCapitals_in_Europe & G2
subject http:/dbpedia orgiresourcelcategonyCities_in_Germany & G2
subject http:/dbpedia orgiresourcel/categonyGerman_state_capitals & G2
subject http://dbpedia orgiresourcefcategonyHost_cities_of _the_Summer_Olmpic_Games & G2
subject http:/dbpedia orgiresourcelcategonyStates_of Germany & G2
sourcelJRL Berline G1
depiction G2
page http:fien wikipedia orghwikiBerlin & G2
i= birthplace of  Adolf von Baeyer @ G2




DBpedia Use Cases

1. Improving Wikipedia Search
2. Royalty-Free Data Source for other Applications

3. Interlinking-Hub for the Emerging Web of Data

Improving Wikipedia Search

Search DBpedia.org
Ex

airport alumnus  announcer whorum area astemid  authonly  bay  broadeastng comparny bulding  cathedral  cantar
champion charler school choce C|ty Club coach coal company councl couple currency district ek

educational institution €VENT exibition tamily festival figure fim festival fll'e flag footing frigate gamison goalkeepor
grade school group hatchet man hospital identical twin law enforcement agency law school league miayor medalist medium
Menegens MUSBUM MUSICEN Newspaper ol COMpeny orchestra organization PeIson player playoff plaza prospect
public library publication regiment region restaurant retontion rival Schaol science museum Soa@son semior high school set

singer site skyscraper sar station team town e kg URVeTSiy VENUE V|C|n|ty wictim

355 results found (1.7B125 sec spargl query time), showing 20 results per page

R

p 12345867859 10111213 1415161718

Calgary W

Calgary is the largest city in the province of Alberta, Canada. It is located in the south of the province, in a region of facthills and high
plainz, approximately 20 km esst of the frort ranges of the Canadian Rockies. Calgary i= the third lamest chic municipslity, by
populstion, in Canads As of Aprl 2006, Calgary's papulation was 591 750

Calgary Flames W
e The Calgary Flames are a professional ice hockey team based in Calgary, Alberts. They play in the Mational Hockey League (MHL) in
il the Nothwast Division of the Westem Conference The Flames won the 1989 Stanley Cup

List of Calgary Flamez playara W

Thess a5 0 liest of plipurs who e pliayend o st oo garn los i
doas not include players for the Aflanta Flames.

ary Flasries (198081 - prosent) of the Mational Bockey Lisgue (NHL). Ths kst




Improving Wikipedia Search

Query Wikipedia

This semantic database contains over 10
million statements extracted from the
English Wikipedia.

search for queries| | MOSt popular | Upcoming

Tennis players fram toscow
Sitcarns set in NYC

Saccer player with tricat nr. 11, playing far
aclub having a stadium with =40.000
seats, born in a country with =10k
inhahitants

People influenced by Friedrich Nietzsche
Films longer than & hours

Space Missions

Film music campaser born 1965
People being 1.80m tall

List of Web browser software

hMayors of US cities higher than 1000m
Pictures of American guitarists

Battles in Saxony

What connects Innsbruck and L eipzig
Hip hop CDs from Texas Artists
Scientists and their doctoral advisors

=< 1 =z

Soccer player with tricot nr. 11, playing for a club
having a stadium with >40.000 seats, born in a country
with >10M inhabitants

Subject
Tplayer

Pplayer
Tolayer
?club
Toountry

[+

Click on a column hea

10 results found in 0.0

Predicate Object

currentciub Tolub 1
clubnumber 11 o
countryothirth Toountry M
capacity >40000 1
| >10000000 M
GDP_PPP (1)

population_estimate (10)

population_census (9)

sstablished date? (@) [his page. Results, 10«

established_datel (5)
established_date3 (5)
GDP_norninal (3)

Nr. ?player accessionEUdate [2) ?country >40000 >10000000
1 Cicinho IR IA1] Brazil 80354 187560000
2 Gonzalo Fierro  Colo-Colo Chile 62000 16432674
3 Lukas Podolski  EC Bayern Munich Poland 69901 385363869
4 Mark Gonzalez  Liverpool F.C. South Africa 45362 47432000
5 Michael Thurk Eintracht Frankfurt Germany 52000 82438000
6 Ramodn Morales Chivas de Guadalajara Wexico 72480 107784179
7 Robinwvan Persie ArsenalF.C Metherlands 60432 16336346
8 Stefano Mauri S5 Lazio Italy 82656 58751711

Royalty-Free Data Source for other Applications

m DBpediais published under GNU Free Documentation License

B Example use case: SPARQL generated tables within a webpage

that update automatically

RN

'Y German State Capitals ordered by Population




Interlinking-Hub for the Emerging Web of Data

CIA

book

ROF
Book
Mashup

names

® W3C SWEO Linking Open Data Project
m Over 600 million triples served as Linked Data
® Around 100,000 out-bound RDF links within DBpedia

Where will the project be in 2 month?
/ Music- y -
i . A AR N W N A T WL Blogoshere
| brainz / o 5100)
e
Ibt . RDF
PP Book
Sl P Mashup
Project S -
Gutenberg “:{
. HTML Web
Geo- ' (GRDDL)
names
- \A",’
WicC ¢ 3 . Free
H(I:_IifSelG ,: . Flikr :: I, Euro \'. hase
Science /%, s ' Stat
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Participating in the Linking Open Data Project

m Wiki Page
® http://fesw.w3.org/topic/SweolG/TaskForces/CommunityProjects/
LinkingOpenData
® Mailing List
® http://simile.mit.edu/mailman/listinfo/linking-open-data

m Participating in the project
® Put your name on the Wiki page
® Subscribe to the mailing list
® Talk to Kingsley Idehen, Tom Heath or me here at WWWwW2007
® Publish and interlink open data

Example RDF Links

m Out-Bound RDF Link

<http://dbpedia.org/resource/Berlin> owl:sameAs
<http://sws.geonames.org/2950159> .

<http://dbpedia.org/resource/Tim_Berners-Lee> owl:sameAs
<http://www4 _wiwiss.fu-berlin._de/dblp/resource/person/100007> .

m In-Bound RDF Links

<http://www.w3.org/People/Berners-Lee/card#i> owl:sameAs
<http://dbpedia.org/resource/Tim_Berners-Lee> .

<http://richard.cyganiak.de/foaf.rdf#cygri> foaf:topic_interest
<http://dbpedia.org/resource/Semantic_Web> .

11



Browsing DBpedia together with Linked Data

Search _DBpedia. org

Tim Berners-Lee Linked Datasets: Linked
F DELP
+ Wikipedia Adicle: Tim Elomars-Loo W Datasets
2 Reference
» Fidlfs label - Torn Berners-Loe Link
» Name : Bemers-Lee, Tim * Lk
» Short description - imentar of Wrld Wido Wb ¥ Uik
» Dt of Burth 1955068 4 Ln'IL'
» Piace of birth - London, United Kingdom ¢ L'nll
» Altomative nanas - B Loe, Si Tanothy, BornersLio, 5 T L‘
Timathy, TimBL, TBL . -'_'I_
» Binthplace : London » Link
» Birth 19550600 » Link
» Summe | Bemers-Lee » Lik
» Givermame - Tim » Linikc
» Doacription * Edinder das Workd Wide Wb » Link
» Name - Bemers-Le, Tim v Im:-
» Name : “Tin Bamners-Lea” » Link
o Alt pame - Timothy J BernersLoe » Link
» Lirik

Description .
1 [ Sir Timothy John “Tim" Bemers-Lee, KEE (bom June 8, 1955 in London . Lin ked Data
England) is the imventor of the World Wide Wab, direcior of the Wi fide Wab i
d devielopment), and a senior researcher and Future from DBLP
dder of the 3Com Fo Computer Science Artificial i TREW;
fide Web The informeation

Infeligenca Labo mally, in technical circles, he s sometimes

called "Ti

ance with M2 nules
of thes wakb

Disclaimer. The DBpedia datase i licensed under the terms of GNU Fres Decumentation License

Future Work

Do a lot of data cleansing
Automate the data extraction process

Try to improve the classification

P w0 D PE

Interlink DBpedia with more datasets

® How can | support DBpedia?
® Develop another cool user interface to DBpedia
® Publish more RDF datasets with dereferencable URIs
® |Interlink your datasets with DBpedia

® Talk to Kingsley Idehen, Tom Heath or me here at WWW2007
about participating in the Linking Open Data project
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Thanks!

DBpedia Website
http://dbpedia.org/docs/

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