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Extracting Structured Information from Wikipedia
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{nelp-infa), Bristol

unty in South West England, 105 miles (169 km) west of London, and 44 miles (71 km
st of Cardiff.

The Free Encyclopedia

wvigation

Main Page
Contents ith an approximate population of 410,950, and urban area of 550,200, it is England's six{,
d the United Kingdom's ninth mast populous city, one of England's core cities and the riost
pulous city in South West England. It received a royal charter in 1155 and was granted
unty status in 1373. For half a millennium it was the second or third largest English city
til the rapid rise of Liverpool, Birmingham and Manchester in the Industrial Revalution in he
er part of the 18th century. It borders on the Counties of Somerset, and Gloucestershirg
tween the cities of Bath, Gloucester and Newport, and has a short coastline on the estflary
the River Severn, which flows into the Bristol Channel.
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Bristol is one of the centres of culture, employment and education in the region. From its

° ° Donate to Wikiped
D e S C rI pt I O n H:;‘: e earliest days, its prosperity has been linked to that of the Part of Bristol, the commercial port,

which was in the city centre but has now moved to the Severn estuary coast at Avonmouth
and Portbury. In more recent years the economy has been built on the aerospace industry,
and the city centre docks have been regenerated as a centre of heritage and culture !
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Islenska definition does include a large portion of the Severn Estuary, west as far as the islands of  vernment
taliane Steep Holm and Flat Holm.'*! A slightly less narrow definition is used by the Office for Mational Type Unitary authority, City
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Extracting Structured Information from Wikipedia

Calgary http://en_wikipedia.org/wiki/Calgary

<http://dbpedia.org/resource/Calgary>
dbpedia:native_name “Calgary” ;
dbpedia:elevation “1048” ;
dbpedia:population_city 988193 ;
dbpedia:population_metro “1079310” ;
Government mayor_name

- Mayor Dave Bronconnier - -
(Past mayors) dbpedia:Dave Bronconnier ;

Calgary City Council

Diowntown Calgary.

Eimrerning body govern i ng_bOdy

- Manager Qwen A Tobert

dbpedia:Calgary City Council ;

Area [

- City F26.50 km* (280.5 sq mi) -

- Metro 5,107.43 km* (1,872 sq mi]

Elevation 1,048 m (3,438.3 i)

e T T m using a PHP extraction framework
- City 838,193

- Density 1,360.2/km* (3,522 .9/sq mi) ] GPL |icense

- Metro 1,079,310

- Population ard

rank

- Metro rank &th



The DBpedia Dataset

® 91 languages

B Data about 2.9 million “things”
282,000 persons

339,000 places
119,000 organizations
130,000 species
88,000 music albums
44,000 films

® 19,000 books

m Altogether 479 million pieces of information (RDF triples)
® 807,000 links to images

® 3,840,000 links to external web pages
® 4,878,100 data links into external RDF datasets



The DBpedia Ontology

B Hand-made

m 685 most frequently used templates «— 205 ontology classes
m 2800 template properties — 1200 ontology properties

m Currently tracking 1,170,000 resources (articles)

B Great for cross-language fusion

® e.g. comparing inhabitants of en:London with fr:Paris
- en:London - settlement infobox
- fr:Paris — Communes de France



Multi-Lingual Abstracts

B DBpedia dataset contains a short and a long abstract for each
concept

B Short abstracts

English: 2,943,00
French: 500,000
German: 466,000
Polish: 382,000
Dutch: 367,000
Italian: 351,000
Portuguese: 332,000
Spanish: 308,000
Japanese: 255,000
Swedish: 198,000
Chinese: 143,000

Property
abstract

abstract

abstract

abstract

abstract

abstract

abstract

abstract

abstract

abstract

Value

-[Tlzhetue: F 30FY, zh-cre FRINEB) -(Alzh-tw: F NF zh-cnF4R MR H(Calgary) & — BT NE XD EELEAZER LB EH, ERA7009RELE | BHE1048% |
AOH10077 , BY fea &, &/, AXbhd, FANE-ANESR FEM A, TALETFEE, FEERMEIREFELEE , FRAN AL ERNE
(North West Mounted Police)) —FilEth. BNERAPHSERERS Y, FRNEEFARRT. 19 EXBEANTFENTHATSS | M HEhH S8 TREN &
B RS e B A hS ARHER R EEENM , RS AN EHL AN ESRIEERE , BHFR R S EME nE AR AR R0, 1950 R
BETARLEANMEEDS, SAEIEFHENBRAFATHESFFRMNEXRSNEEA, R EFHIRREEL S NE—, SRMPHIHRESTHNE
He LA, —F—EEFFTE(Stampede) RIZ-MEH RFEN T H , SRR XA AT HETERE BN INE., B LN HEEFL B (Banff Mational Park)
RUtAFEHAMASE , LRNEFAE—FERLE , EEWETESTH. FRINEMEERINE ST A 2 —, FRNES hEN K FERMFET. "

Calgary (galisch fir Klares Wasser) ist sine Stadt in Kanada in der Provinz Alberta. Sie ist die drittgréte und am schnellsten wachsende Grostadt Kanadas und
hat 856.075 Einwahner (Stand 2005)."

Calgary es la mayor ciudad de la provincia de Alberta, Canada. Se ubica en una regidn de colinas y altiplanicies, a aproximadamente 80 km al este de las Montafias
Rocosas. Tercera ciudad de Canada en términos de poblacidn, contaba segdn el censo de abril de 2008 con 991.759 habitantes. La poblacidn estimada de su area
rnetropolitana era de 1.060.300 habitantes en 2005 (véase Regidn de Calgary), lo que la corvierte en la guinta mayor de Canada. El "corredor Calgary-Edmonton” es
la regidn urbana mas poblada situada entre Toronto y Yancidver. Su nombre proviene del de una playa situada en la isla de Mull, en Escocia. Los habitantes de
Calgary se llaman, en inglés, "Calgarians”. La ciudad de Calgary es un destino muy conocido para los deportes de invierno y el ecoturismo: cerca de la ciudad se
sitda una gran cantidad de importantes lugares de vacaciones. La economia de Calgary se centra sobre todo en |3 industria petrolifera, aungue la agricultura, el
turismo ¥ la alta tecnologia también contribuyen al rapido desarrollo econdmico de la ciudad. Calgary es la anfitriona de varios festivales anuales, como la Calgary
Stampede, el Folk Music Festival, el Lilac Festival, el GlobalFest y el segundo festival de cultura caribefia en importancia del pais, el Carifest. En 1988, Calgary se
convirtid en la primera ciudad canadiense en acoger los Juegos Olimpicos de Invierno.”

Calgary est la plus grande ville de |a province de Alberta (Canada). Elle se situe dans le sud de la province, dans une région de collines et de plateaux & environ 80
km & l'est des montagnes Rocheuses. Troisigme ville du Canada, en terme de population, elle comptait selon le recensement d'Awvril 2006, 291 759 habitants (1 060
300 avec son agglomeération en 2005, ce qui la met au cinguieme rang des agglomeérations canadiennes). Le « corridor Calgary-Edmonton » est la région urbaine la
plus peuplée entre Taronto et Yancouver. Elle tire san nom d'une plage située sur 1T de Mull en Ecosse. Les habitants de Calgary sont appelés « Calgariens ». La
ville de Calgary est une destination bien connue pour les sports d'hiver et 'écotourisme ; un grand nombre de stations de vacances importantes se situent prés de la
ville. L'economie de Calgary est surtout centrée sur lindustrie pétraliere ; toutefois, lagriculture, le tourisme et la haute technologie contribuent également au
développement économigue rapide de la ville, Calgary est égalerment 'hite de plusieurs festivals annuels majeurs, dont le Stampede de Calgary, le Folk Music
Festival, le Lilac Festival, le GlobalFest, et le deuxieme festival de culture des Caraibes en importance au pays (Carifest). En 1988, Calgary devient la premiere ville
canadienne & accueillir les Jeux olympigues d'hiver. Calgary est la ville la plus prospére dans la provinee |2 plus riche du Canada. Anciennement, les barons étaient
appelés les Cheiks aux yeux bleus.”

Calgary is de grootste stad van de Canadese provincie Alberta, en ligt op ongeveer 80 kilorneter afstand van de Canadese Rocky Mountains. Calgary had in april
2006 een inwonertal van 991.759 en in de agglomeratie wonen 1.060.300 mensen. Het is de op drie na grootste stad van Canada, na Toronto, Montréal en Yancouver.
De inwaoners van Calgary staan bekend als Calgarians. De stad is een populaire bestemming voor wintersportvakanties door het groot aantal gelegen nabijgelegen
‘wakantieparken' in de bergen. De econorie van de stad bestaat vooral uit de petroleumindustrie, ook al worden de landbouw, het toerisme en technologie steeds
belangrijker. In 1988 organiseerde Calgary de Olympische YWinterspelen. De burgermeester van de stad is Dave Bronconnier. Aan de "University of Calgary” studeren
meer dan 28.000 studenten.”

Calgary ar en stad beldgen i den sodra delen av provinsen Alberta i Kanada. Calgary &r Albertas folkrikaste stad med dver 991,759 invanare, och Calgary ar aven den
tredje stiirsta staden, invinarméssigt, | Canada. En invAnare i Calgary kallas fiir Calgarian. Calgary &r en wilként resmal fiir vintersport och ekoturism med ett flertal
stora berg och valbesdkta berg i narheten av staden.”

Calgary & una cittd che si trova nella provincia dell'Alberta, in Canada. E situata nel sud della regione, in una zona di colling e alte pianure, a est delle Montagne
Rocciose (Rocky Mountains). Con i suoi 991.755 abitanti (stima del 2006) & la pid grande citta dellAlberta e Ia quinta pid grande in tutta il Canada.”

Calgary & a cidade mais populosa da provincia canadense de Alberta, e a terceira mais populosa do pais, sendo gue sua regido metropolitana & a guinta mais
populosa do pais. Localiza-se no sul da provincia, a cerca de 80 guildmetros leste das Montanhas Rochosas. Sua populagdo é de 991 759 habitantes, possuindo
aproximadamente 1,06 milhdo de habitantes na sua regido metropalitana. Fundada em 1875, Calgary & atualmente urn centro financeiro e comercial, onde estéo
localizadas as sedes das principais empresas petroliferas do Canada.”

Calgary — najwieksze miasto kanadyjskisj prowincji Alberta, lezgce na przedgdrzu Gdr Skalistych nad rzekg Bow."

ANAU— (& Y@, A PLA—SMOFR, FLA-SHEROER. 19MFCHITHTITEADRBIRRZ A TISBRCLRRL . B
ETEATADROHEEERY, AFAHE2EOT 74 ABLABSEN, 5T F- OY F—EBXOZIMO0. 1988FCEANLAV—EFT Y2 a0
BaLbok, BFAQRUSLE, AOF—OEHA THNLH— B E— R, FREZHRD, "




DBpedia Use Cases

1. Improving Wikipedia Search
2. Data Source for other Applications and Mashups

3. Nucleus for the Emerging Web of Data



1. Improving Wikipedia Search

m DBpedia SPARQL Endpoint:
http://dbpedia.org/sparq|

B can answer SPARQL queries like

® Give me all books written by authors that were born in Berlin in the 19th
century?

® All Rivers that flow into the Rhine and are longer than 50 kilometers?
® All Actors of the American TV-series Lost that were born in England?
® All tennis players from Moscow?

® 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?



SPARCL

FEETIX db:
FEEFIX
FEEFIX
FEETIX
FRETIX
FRETIX
FEETIX
FEETIX
FEETIX
FRETIX
FEETIX

JELECT ?name
?person
?person
?person
Jperson

foaf:
link:

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

<http: ffdbpedia_orgfze=onrces >
=ho=: <http:/fwm w? _orgd 2003 02/ =ho=s cozaff
dbpedia: <http:/fdbpedia_orgl >
map: <f ile:fff User=frichard/ d.'b-p-:dia,-" dbpedia-mapp ing.n?#}
dc: -Chttp:.-",-"pu:l:l .o:l:g',-" def el ament=F1_17 >
rdf: -Chttp:,-".-"wwm.w?.org.-" 19343/ UZfZE—rdf—swt:x-nsﬁ}
<http: M wmlns . comd £oaf/ 0. 17 =
<http://richard.cyganiak . d=/ E006/ 1 inkf -
rdf=: <http:/fwm.w? . ocg’ 2000/ 0L cdf-=chemafi>
s=d: <hetp: /S wd orgd 001 XML S chamaff >
oml : <hetp: S v Wl orgd 00807 owlfix

hirth ?description WHEERE ¢

dbpedia:hirthplace <http://dbpedia.orgiresource/city/Berline .
dbhpedia:hirth ?birth .
foaf:name “name .
rdfs:comment ?description .

Browse:

* Clgsses
* Properies

FILTER (?hirth < "1900-01-01""*x=sd:date ]

h
CORDER BY *name

Hesults: | Browse

SPARCL results:

naime

"Adalbert of
Prussia"igen

"Adolf von Baeyer'iGen

"Albert Lortzing"&en

"Alexander Gottlieb
Baumgarten“&en

"Alexander
Mitscherlich"@en

v [ Gol ][ Feset ]

hirth
“1811-10-29"x gd. date

"1835-10-31 "« sd: date

"1801-10-23"x 5d: date
"7 14-07-17 " xsd: date

"1836-05-28" "« sd: date

description

"Heinrich YWilhelm Adalbert Prince of Prussia (October 23, 1811 in Berlin — June B, 1873 in Karlsbad) was a
Prussian naval theorist and admiral. A son of Prince William, the youngest brother of King Frederick William [l
Adalbert was instrumental during the Revalutions of 1848 in founding the first unified German fleet. During the
18505 he helped establish the Prussian Mavy. "Glen

"Johann Friedrich Wilhelm Adolf von Baeyer (October 31, 16835 - August 20, 1917) was a German chemist who
synthesized indigo, and was the 1905 recipient of the Nobel Prize in Chemistry . Born in Berlin, 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 laboratary, earning his doctorate (from Berlin in

1858, "@en

"Gustav Albert Lortzing (October 23, 1801 - January 21, 1851) was a German composer."&en

"Alexander Gottlieb Baumgarten (July 17,1714 &ndash; May 26, 1762) was a German philosopher. He was a
followeer of Leibniz and Christian Wolff, and gave the term aethetics its modern meaning aesthetics. "Gen

" This article is about the chemist. Go to Alexander Mitscherlich (Psychaology) for the psychologist."Gen



2. Royalty-Free Data Source for other Applications

m DBpedia is published under GNU Free Documentation License

B Example use case: SPARQL generated tables within webpages

artikel diskussion seite bearbeiten wersionenfsdoren
German State Capitals ordered by Population

This demonstration illustrates how dbpedia data could be integrated back into Wikipedia

WIK]]’I'DIA The table below shows German state capitals ordered according fo their number of inhabitants. The special thing about the page:
Die freie ;._"‘_‘i.,u”p_,‘,,-,. it is retrieved from a data store on the fly. We used a SPARGL query embedded into the HTML. A Javascnpt library sents the qu

navigation results, and the results are converted into a readable HTML table.

[ ciy  [Poputation Link

Hamburg 1746893  [nttp:fen.wikipedia orgfwikiHamburg
Munich 1314551 http:/fen. wikipedia, o
Stuttgan 591528 http:ffen wikipedia, o

ikiMunich

w Zutéliger Artiel

kifStuttgan

mitmachen = : o anal
Disseldorf™ (577416 http:/fen wikipedia. orgfwikiD % BCsseldorf This demo shows how dbpedia cortent is intsgratedinto a webpage. The tabls b st of English musicians. The
= Hife = Fury thing about this st is that it stays up-to-date as Wikipedia changes and more m are added
= Auorenportal Hanover 515772 hitp:fien. wikipedia. org/wikiHanover The table contsrt is retrieved b against the dbpedia SPARGL endpoirt. The query
& Letzte Andsrungen ; : r Javascript code inthe page. G erred using
£ . Dresden 50006 http./fen wikipedia.org/wikiDresden
= Spenden [musician [name  [description_en
|W|esbaden 274318 http./fen wikipedia.o fkiWiesbaden - Ada
suche
Kiel 233244 http: fien. wikipedia.o lhtto: {ldboadia crairasourceifarry_adamson fdamson,
[ Adtikel J [ Vollert ] g g ([228515 http:ffen wikipedia,o
Erfurt 202619 http:ffen wikipedia, o
werkIeuge
o : Al
 Links suf dasa Saie Mainz 192170 http:/fen. wikipedia lhttp: idbpedia orgiresourcejDamon Abarm fbam, Nead singer of rock bend ke Tho
» Anderungen an Saarbricken” (176833 http:/ffen wikipedia. orgiwikifSaarbri C3%BCcken i
werliniten Seten
» Hochiaden Potsdam 146635 hitp:/fen wikipedia. orgiwiki/Potsdam
= Spezisisefen Schwern 05941 http:ffen wikipedia. orgfwiki'Schwerin
= Druckversion bhito: idboedia. orairesourcellohn Balance [pelance,
u Permanentink
u Artiked ritieren
Kategorie: Liste (Stddte)




Faceted Browsing Interface

B Cooperation with Neofonie (Berlin search engine company)

B Faceted Browsing and Free-Text Search

DBpedi
search powered by = neofonie

¥ item type

l—
Person (2087)
Artist (579)
Scientist (359)
more

¥ bornin

e —

Germany (2090)
Berlin (198)
Munich (87)
more

v died in year

fom— Jro. 8
1945 (52)
1944 (49)
1843 (24)
more

¥ current position

e —

Midfielder (S0}
Defender (41)
Striker (37)
mare

¥ born in year

I E—
1911 (35)
1914 (29)
1920 (26)
mare

¥ name

l—
Wolfgang Paul (3)
Christian Maller (2)
Franz Schitz (2)
more

AboutDBpedia ~ Aboutneofonie  Contact

First | Previous | Next | Last

Your Filters geset Filters

item type Person born in Germany

Pope Benedict XVI i
Pope Benedict XV1 is the 265th and reigning Pope, by virtue of his office of
Bishop of Rome, the head of the Roman Catholic Church and, as such,
Sovereign of the Vatican City State. He was elected on 19 April 2005 in a papal
conclave, celebrated his Papal Inauguration Mass on 24 April 2005, and took
possession of his cathedral, the Basilica of 5t John Lateran, on 7 May 2005.

B Pope Benedict vl has both German and Vatican citizenship. He succeeded
Pope John Paul Il

Henry Kissinger i,"a";
Henry Alfred Kissinger (born Heinz Alfred Kissinger on May 27, 1923),
pronounced /'kisind3ar/, is a German-born American political scientist,
diplomat, and winner of the Nobel Peace Prize. He served as National Security
Advisor and later concurrently as Secretary of State in the Nixon Administration.
A proponent of Realpolitik, Kissinger played a dominant role in United States
foreign policy between 1969 and 1977. During this period, he pioneered the
policy of détente.

Friedrich Schiller i
Johann Christoph Friedrich von &chiller [johan/jo-han knstof fri:tsic fan [ilas/ile]
(10 Nowember 1759 — 9 May 1805) was a German poet, philosopher, historian,
and playwright

Martin Heidegger i,"a";
Martin Heidenner (2R Senfember 1889 — 26 Mav 1976) was an influential

Deutschland

Land der Ideen

BHE DRI

*



DBpedia Mobile

i1l T-Mobile =

13:24

B Displays Wikipedia data

Bkob-Kaser-Haus
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Brandenburg Gate

Raview ol Brandenburg Gale, by falorange
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Based near of Christian Becker o

The Brandenburg Gate is a former city gate
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
Ebertstralle, immediately west of the Pariser
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Example: Integrating Wikipedia content into BBC News

E’E’ Expicrn by BB f A u T2 ERLIEE.
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3. Nucleus for the Emerging Web of Data
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The Web of Documents

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

Web Search
Browsers Engines
1 v 17
HTML HTML HTML]|| - HTML

hyper hyper hyper
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Linked Data

Use RDF and HTTP to

1. publish structured data on the Web,

2. set data links between data from one data
source to data within other data sources.
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W3C Linking Open Data Project

3{ LINKINGOPENDATA

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

Anja Jentzsch: DBpedia — Extracting structured data from Wikipedia (24/11/2009)



LOD Datasets on the Web: May 2007

DBpedia
DBtune

As of May 2007

H Over 500 million RDF triples.
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LOD Datasets on the Web: April 2008
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m Over 2 billion RDF triples.
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LOD Datasets on the Web: March 2009
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LOD Datasets on the Web: March 2009
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Linked Data Adoption

B Who's publishing / supporting Linked Data? (excerpt)
® BBC

Cyc Foundation

Freebase

MusicBrainz

Thomson Reuters

UK Ordnance Survey

Zemanta

Life Sciences Community
® New York Times

B Yahoo! and Google have started to crawl Linked Data in its
RDFa serialization as well as Microformats.



DBpedia interlinks (exemplary)

MusicBrainz

OpenStreetMap (via LinkedGeoData.org)
BBC Programmes, Music

Semantic CrunchBase

Geonames

WordNet

World Factbook

EuroStat

Flickr (via flickrwrappr)

FreeBase

OpenCyc

US Census

Amazon, Google Base (via Book Mashup)
Dailymed, Diseasome, Drugbank, Sider



What can | do with this?

Linked Data Search Linked Data
Browsers Engines Mashups
j r HTTP j r HTTP j r
Thing / Thing | —___ | Thing / Thing | ~—__ | Thing
Thing Thing | | Thing _ | Thing | T——.| Thing
data data data data
link link link link

I E il




Accessing the DBpedia dataset

B Linked Data
® e.g. http://dbpedia.org/resource/London

m SPARQL Interface
® http://dbpedia.org/sparql
B Download RDF Dumps
® http://wiki.dbpedia.org/Downloads

H Amazon Public Datasets



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

B The Linked Data interface can be used by

® Semantic Web Browsers, like

- Tabulator Browser
- Marbles
- OpenLink RDF Browser

® Semantic Web Crawlers, like
- Zitgist (Zitgist LLC, USA)
- SWSE (DERI, Ireland)
- Swoogle (UMBC, USA)
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3. What is next for DBpedia®?
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Improve the Quality of Extracted Data

B Problem
® chaotic usage of infoboxes within Wikipedia

m Solution
® smarter version of the infobox extractor
® smushes multiple properties with the same meaning
® smushes different infoboxes for the same class
® uses knowledge about property ranges

® generates a cleaner class hierarchy

B Status
® First release of the DBpedia “Ontology” in November 2008

® Still improve the mappings and extraction code



Cross-Language Data Fusion

m Opportunity
® there are 264 Wikipedia Editions in different languages
® there are cross-language links

® the Italian Wikipedia knows more about Italian villages then
the English one

® the German Wikipedia contains more person infoboxes than
the English one

B ldea
® Augment the infobox dataset with facts from other Wikipedia editions

B Result
® A much richer DBpedia dataset



Augment DBpedia with Data from External Sources

m Opportunity

® the Linking Open Data cloud provides lots of useful data
which is not contained in Wikipedia yet

® For instance:

- EuroStat provides additional statistical information about countries
- Musicbrainz contains additional information about other bands
- Geonames provides additional information about locations

B Idea
® Augment DBpedia with additional data from external sources

B Result
® A much richer DBpedia dataset



Live Update

H Current Situation
® DBpedia update cycle: 2-3 months

® Wikipedia provides us with access to the live update stream

m Opportunity
® Increase the frequency of the DBpedia dataset using this update stream

® Move ontology schema definition and mappings to Wikipedia

H Result
® DBpedia in synchronization with Wikipedia
® DBpedia as a semantic mirror of Wikipedia

® Wikipedia community can edit the ontology and mappings



Contribute back to the Wikipedia Community

m Opportunity
® augmentation with data from the LOD cloud makes the DBpedia dataset
richer than Wikipedia itself

® infobox data is extracted from Wikipedia editions in various languages

B ldea
® Extend the Wikipedia authoring environment with

- Suggestions for infobox values
- Cross-language consistency checking for infoboxes

m Initialize Wikipedia Clean-Up Cycles
® Data-driven search interfaces expose the weaknesses of Wikipedia
template system

® Preferred items not showing up in end-user interfaces may motivate
Wikipedia editors to use templates more stringently



Thanks!
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