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Linked Open Data

= Was wir bisher kennen gelernt haben:
= RDF als universelle Beschreibungssprache
* RDF Schema zur Definition von Konzepten und Vokabularen

* Linked Open Data
" nutzt diese Techniken
= stellt Daten im Web zur Verfugung

* Die Linked Open Data Cloud
* hat nichts mit Cloud Computing zu tun
= jst eine groBe, freie Informationssammlung
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Linked Open Data
— was heif3t hier "Linked"?

:number "14"*"xsd:int
:city "Smalltown"
:hasOpeningHours [

a rdf:Bag ;

[ :day :Monday;
:from "9" " xsd:int;
tto "11"""xsd:int;

:p a :Physician :s a :City d a :District

:p :hasDegree "Dr." :S :name "Smalltown" . :d :name "Birmingham"

:p :hasName "Mark Smith" :s :lat "49.86"""xsd:double d :pop "347891"""xsd:int
:p :hasAddress :a :s :long "8.65"""xsd:double d :locatedIn "England"
:a :Street "Main Street” :s :district "Birmingham"

ra

ra

‘P
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Linked Open Data
— was heif3t hier Linked?

» Information ist im Web verstreut

* Bei HTML gibt es schon ein Konzept dazu:

* den Hyperlink
* Mehr Infos beim <a href="http://www.w3.0org">W3C</a>

* Dieses Konzept macht sich auch Linked Open Data zu nutze!
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Linked Open Data
— was heif3t hier "Linked"?

a :Physician
:hasDegree "Dr."
:hasName "Mark Smith"

a :City d a :District

:name "Smalltown" :d :name "Birmingham"
:lat "49.86"""xsd:double . :d :pop "347891"""xsd:int
:hasAddress :a :long "8.65"""xsd:double :d :locatedIn "England"
:street "Main Street" :district

:number "14"~"xsd:int . <http://.../birmiﬂéiéig:l

:city ...
<http://.../smal@. &»

n n 0 n n

DT T

:p :hasOpenin
a rdf:Bag ;
[ :day :Monday;
:from "9" " xsd:int;
:to "11"""xsd:int;
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Linked Open Data
— was heif3t hier "Linked"?

* Linked Open Data sind RDF-Daten
= verteilt vorgehalten

= URIs
= haben wir bis jetzt einfach als Identifier genutzt
* sind in Linked Open Data Verweise auf andere Daten
* die sich auflésen lassen!
* "dereferenzierbare URIs" (URLS)

* FUr parallele Nutzung mit HTML
Content Negotation oder RDFa einsetzen
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Linked Open Data
— was heif3t hier "Linked"?
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= Beispiel:
" <#Heiko> :worksl

‘ W._ wiki.dbpedia.org : Online Access

x | 1D about: Darmstadt

~=1ol x|

2l

€« > Il’) http://dbpedia.org/page/Darmstadt
\ > L

@ Login - Mitarbeiter-Wiki

dbpedia-owl:administrativeDistrict
dbpedia-owl:areaCode
dbpedia-owl:areaTotal
dbpedia-owl:elevation
dbpedia-owl-federalState
dbpedia-owl:leaderTitle
dbpedia-owl:populationAsOf
dbpedia-owl:populationTotal
dbpedia-owl:postalCode
dbpedia-owl:thumbnail
dbpedia-owl:wikiPageExtemallLink

dbpprop:adresse

dbpprop:art
dbpprop:birgermeister
dbpprop:birgermeistertitel
dbpprop:bundesland
dbpprop:einwohner
dbpprop:flache
dbpprop:gemeindeschlissel
dbpprop:gliederung
dbpprop:hohe

dbpprop: hasPhotoCollection
dbpprop:imagesize
dbpprop:kfz
dbpprop:lageplan
dboorop:landkreis

guus B 2R
HEFESFEAFH Kunstlerkolonie o
dbpedia:Wikitravel: Darmstadt
06151, 06150
122230000.000000 (xsd:-double)
144.000000 (xsd:double)
dbpedia:Hesse

Lord Mayor

2007-06-30 (xsd:date)

141471 (xsd:integer)
64283-64297

hitp://upload.wikimedia org/wikipedia/commens/thumb/b/bc/Darmstadt-Waldspirale-Hundertwasserd jpg/200px-Darmstadi-Walds

hitp://wanw.darmstadt. army.mil
hittp:/fwww darmstadt de/
http://www wiesbaden_army mil/

Luisenplatz 5
64283 Darmstadt

City

Walter Hoffmann
Lord Mayor

Hesse

141471 (xsd:integer)
122 (xsd:integer)

0& 411 000

9 boroughs

144 (xsd:integer)
http://wwwé wiwiss fu-berlin.de/flickrwrappr/photos/Darmstadt
250px

DA

Hessen DA png
urban

x

I3 Lesezeichen

e
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Linked Open Data
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- was heif3t hier "Linked"?

DARMSTADT

= Beispiel:
" <#Heiko> :worksl

dbpedia.org/resource/Darmstadt>>.

‘ W wiki.dbpedia.org : Online Access
\(-‘ - C'l[\\::'- wikipedia (en) ):'] 1
E} Login - Mitarbeiter-Wiki aked

_lalx
< I D http://dbpedia.org/data/Darmstadt. rdf x | = |

[ DD hitp://dbpedia.org/data/Darmstadt. rdf

I3 Lesezeichen

Mit dieser XML-Datei sind anscheinend keine Style-Informationen verkniipft. Nachfolgend wird die Baum-Ansicht des Dokuments angezeigt. j

—<rdf:RDF=

— <rdf:Description rdf:about="http://dbpedia org resource/Karl_Wolff">
<dbpedia-owl:birthPlace rdf:resource="http://dbpedia.org/resource/Darmstadt” />
</rdf:Description=
— <rdf:Description rdf:about="http://dbpedia org resource/Darmstadt">
<geo:long rdf:datatype="http://www w3 org/2001/ XML Schema#float">8 6499996185302 73</geo:long>
</rdf:Description>
— <rdf:Description rdf:about="http://dbpedia org/resourcePrincess_Johanna of Hesse_and by_Rhine"=
<dbpedia-owl:deathPlace rdf:resource="http-//dbpedia org/resource/Darmstadt"/>
</rdf:Description>
— <rdf:Description rdf:about="http://dbpedia org/resource/ Darmstadt">
—<dbpedia-owl:abstract xml:lang="zh">

FIBHRESF (Darmstadt) 27 T

R AR IERa P L, TERE SRR R, R T R TR A SRR, ETER R

UG, ARTRERRUTEZRE, RIS RE RS R MBI, M FRSERrdnm e ThER 0 BEE= 18
LURmEr45 L BHIEEE, (E AR RIS PR 2 199 7E B FHHPIRIEIE F0Y, 150 7 AMBRRETE L1877 BT 8RB EE
BLASFAHEY, BREM=FIREFAAT BT 30000851 iE F2 THRITRAIBVEE. ARRERRE A AR AZNY

28, L olLLEE| 1800 A BRRES . BEE4E % Emst LudwigiE T0IAMTEE S A F 4 K instlerkolonie .

</dbpedia-owl:abstract=
</rdf:Description=
— <rdf:Description rdf:about="http://dbpedia org/resourceDarmstadt">
<rdfs:label xml:lang="en">=Darmstadt</rdfs:label>
</rdf:Description=
— <rdf:Description rdf:about="http://dbpedia org resource/Darmstadt">
<rdf:type rdf:resource="http://dbpedia org/ontology PopulatedPlace"/=
</rdf:Description=

— <rdf:Description rdf:about="http://dbpedia org resource/Hans_Traut">

_— P ~

[ JEN
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Links in HTML
und in Linked Open Data

* VVergleiche

Heiko arbeitet in <a href="http://www.darmstadt.de">Darmstadt</a>.

und
:Heiko :worksIn <http://dbpedia.org/resource/Darmstadt>
= Merke:

* In Linked Open Data sind Links immer explizit typisiert
* Der Typ des Links ist damit dem Computer unmittelbar verstandlich
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Linked Open Data: Mehrere
Datensets zu einer Ressource

. . . s =101 x|

= Wichtiger Spezialfall: owl:sameAs* s 1 e e o - |
€ (53 htto:/jdbio.13s.dejsaripagefauthorsitieiko_Pauiheim < ~ | [W - wikpedia (42) £ || Mt

k& Login - Mitarbeiter-Wiki I Lesezeichen

Heiko Paulheim o3 7

Resource URI: hitp://dblp.|3s.de/d2riresourcefauthors/Heiko_Paulheim

Home | Example Authors

Property Value

is dccreator of  <http://dblp 135 de/d2riresource/publications/conficontext/PaulheimRF07>
> is decreator of  <http:/idblp.13s. defd2riresource/publications/confleics/PaulheimD 9=

is decreator of  <httpi/idblp.13s. de/d2riresource/publications/confleics/PaulheimE10>

is dccreator of  <http://dblp.13s.de/d2riresource/publications/conflesws/BabitskiBGOPP11=

is decreator of  <http//idblp.13s. defd2riresource/publications/conflesws/Paulheim10=
\ is docreator of  <httpi/idblp.13s.defd2riresource/publications/conf/gi/PaulheimDTPZ09>
H Helko is dc:creator of
2 is dcocreator of  <http://dblp 13s de/d2riresource/publications/confiiui/HusseinlL ZPC11=
is dccreator of  <http://dblp.13s.de/d2riresource/publications/confiiui/PaulheimM11>

<http . / / dblp . l 3 s. de / d2 r/page is de:creator of  <http://dblp.|3s. de/d2riresource/publications/confikbse/Paulheim 10>

is dc:creator of  <http://dblp 135 de/d2riresource/publications/confisemweb/Paulheim08=
au t h ors / He 1 kO P au l h e lm> is dccreator of  <http://dblp.13s.de/d2riresource/publications/confisemweb/Paulheim09>

is dccreator of  <httpi/idblp.13s. defd2riresource/publications/confiwims/Paulheim 11>

A hitp:/{dblp.I3s.de/dz2r/res "5r'tﬂ"f.’iidEf'Pﬂ“WMsfiouma\sn’dkefPau\heimMD> =l

@ x

<http://dblp 135 de/d2riresource/publications/confiicde/PaulheimPPO 11>

* OWL bekommen wir erst noch — das muss uns jetzt aber nicht stéren...
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Linked Open Data: Mehrere
Datensets zu einer Ressource

= Wichtiger Spezialfall: owl:sameas*

* Verlinkt zwei identische Ressourcen
* Notwendig wegen Non-Unique Naming Assumption

* Eines der am haufigsten falsch verstandenen Konzepte

* Use:
= Zwei Datensatze Uber die gleiche Person

= Abuse:
* Ein Datensatz Uber eine Person und die Homepage dieser Person
* Das Starbucks am Luisenplatz und die Firma Starbucks
* Die Stadt Hamburg und das Bundesland Hamburg
* Die Institution Kanzleramt und das Gebaude Kanzleramt

* OWL bekommen wir erst noch — das muss uns jetzt aber nicht stéren...

06.11.12 | Fachbereich 20 | Knowledge Engineering | Heiko Paulheim | 11 @



Linked Open Data: Mehrere
Datensets zu einer Ressource
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= Alternativen zu owl : sameAs*

= Allgemeiner Verweis auf verwandte Information:
rdfs:seeAlso

= Verweis auf (HTML-)Homepage:
z.B. foaf:homepage

* OWL bekommen wir erst noch — das muss uns jetzt aber nicht stéren...
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Linked Open Data:
Links auf das Schema
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* noch ein wichtiger Spezialfall
fir HTTP-URIs:

» Auflésen von Schema-Links

:Heiko [
ttp://xmlns.com/foaf/0. 1@

"Heiko Paulheim" .

_1olx|

| L Heiko Paulheim | ¥2 FonF vocabulary specication | B htto:fjxmins.compfoafispec/20100808.ref x | 4 | =
(82 it fjmins comptoctispecr20100808. 1t -] (w-w Bk

3 Lesezzichen

&> Login - Mitarbeiter-wiki

|

gent'/>
chema#Literal"/>

<rdfs:domain rdf:resource="http-//xmins com/foaf0 1/

<rdfs:range rdf:resource="htp://www w3 org 2000/01 /rd

<rdf:type rdfiresource="http://wwnw3 org/2002/07/owlInverseFunctionalProperty”/>
</rdf:Property>

=" name for some thing ">
<rdf:type rdf:resource= T
<rdfs:domain rdf:resource="http-//www w3 org/2002/07/owl#Thing"/>
<rdfs:range rdf:resource="http://www w3 org 2000/01 rdf-schema#Literal" >
<rdfs:isDefinedBy rdf:resource="http-//xmins com/foaf/0.1/">
<rdfs:subPropertyOf rdf:resource="http-//www w3 org/2000/01/rdf-schema#label"/> [ |
</rdf:Property>
— <rdf:Property rdf:about="htp-//xmlns com/foaf 0 1 firstName" vs:term_status="testing" rdfs:label="firstName"
rdfs:comment="The first name of a person "
<rdf:type rdf:resource="http:/'www w3 org/2002/07/owl#DatatypeProperty”/>
<rdfs:domain rdf:resource="http-//xmins com/foaf0. 1 Person’ />
<rdfs:range rdf:resource="http://www w3 org 2000/01 rdf-schemaZLiteral" >
<rdfs:isDefinedBy rdf:resource="http-//xmins com/foaf/0.1/"/>
</rdf:Property=
— <rdf:Property rdf:about="http-//xmlns com/foaf/0 1/lastName" vs:term_status="testing" rdfs:label="lastName"
rdfs:comment="The last name of a person ">
<rdf:type rdf:resource="htip:/www w3 org/2002/07/owl#DatatypeProperty”/>
<rdfs:domain rdf:resource="http-//xmlns com/foaf 0.1 Person’ />
<rdfs:range rdf:resource="http://wuw w3 org 2000/01 rdf-schemaLiteral" >
<rdfs:isDefinedBy rdf:resource="http-//xmlns com/foaf/0.1/"/> _'_|
a | 5

x  Suchen: Iname & nbwars A Aufwans o ﬂ%’/ hreibung (L% Das Seitenende wurde erreicht, Suche vi

o > < ®0@®

ST e ek s FPerTopeily
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Linked Open Data:

Links auf das Schema
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» Das funktioniert auch mit den

"eingebauten"” Schemata

http://www.w3.0rg/1999/
02/22-rdf-syntax-ns#type

:Hei rdf:type 2Person .

||_|RDF

Vocabulary Description Language 1.... | || http:/fwww.w3.org/.. rdf-syntax-ns#type * | + -

[ || http:ffwww.w3.0rgf1999/02/22rdf-syntax-ns#type - C'l [% - LEOQ de<-=en ):'l ' S
&) Meistbesuchte Seiten 3 Lesezeichen
<rdfs:label>Plamliteral</rdfs:label> ]

</rdfs:Datatype>

—<r

</rdf:Property>

— =

</rdfs:Class> LI

% Suchen: Irdf:type ¥ sbwarts A Aufwdrts mgroﬁ—meinschreibung

<rdfs:comment>The class of plain (i.e. untyped) literal values </rdfs:comment>

- L1l ASre —->

df:Property rdf:about="http://www.w3.0rg/1999/02/22-rdf- S}ﬂt@ J
<rdis:T m—terfar D

<rdfs:label>type</rdfs:label>
<rdfs:comment>The subject is an instance of a class.</rdfs:comment>
<rdfs:range rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:domain rdf:resource="http://www.w3.org/2000/01/rdf-schema#Resource"/>

2

= werraoret O Z2-rdf-syntax-nss"/>

dfs:Class rdf:about="http://www.w3.org/1999/02/22-rdf-syntax-ns#Property">
<rdfs:isDefinedBy rdf:resource="http://www.w3.0rg/1999/02/22-rdf-syntax-nsz"/>
<rdfs:label>Property</rdfs:label>

<rdfs:comment>The class of RDF properties.</rdfs:comment>

<rdfs:subClassOf rdf:resource="http://www.w3.org/2000/01/rdf-schema#Resource"/>
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Linked Open Data:
Die vier Grundregeln

* Vier Grundregeln,
vorgeschlagen von Tim Berners-Lee (mal wieder)

1.Identifiziere Dinge mit URIs
2.Verwende auflésbare HTTP-URIs

3.Hinterlege an diesen URIs nutzliche Informationen,
verwende dabei Standards

4.Flge Links zu anderen URIs hinzu
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Linked Open Data: Was hinterlegt
man an einem URI?

* Grundprinzip: hinterlege ein komplettes RDF-Molekdl
zu der Ressource

= Was ist ein RDF-Molekul?
= Alle Tripel, die die Ressource als Subjekt oder Objekt enthalten

* Alle Blank Nodes haben mindestens
zwei ein- oder ausgehende Kanten

06.11.12 | Fachbereich 20 | Knowledge Engineering | Heiko Paulheim | 16 @
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RDF-Molekule

* Verhindern "Sackgassen" beim Browsen

Vater von
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RDF-Molekiile e
» verhindern Teilinformationen
bei mehrwertigen Pradikaten @
AL
AO
u;l"
Zahlwert - "400"
O,
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RDF-Molekule

* verhindern unvollstandige Listen

hat Titel

:ﬁest

rdf:rest

rdf:first
Black Hole
rdf:first »

o
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RDF-Molekiule: Theorie und Praxis

= Was ist ein RDF-Molekul?
= Alle Tripel, die die Ressource als Subjekt oder Objekt enthalten

* Alle Blank Nodes haben mindestens
zwei ein- oder ausgehende Kanten

* Folgen:
* Tripel werden u.U. dupliziert (Redundanzen!)
* Molekulle konnen sehr gro3 werden
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RDF-Molekiule: Theorie und Praxis

* Nach der reinen Lehre mussten alle Tripel repliziert werden

* Pragmatischer Ansatz
= Welche Informationen (Tripel) sind flr den Aufrufer interessant?
= z.B. der Wohnort einer Person
= aber nicht alle Personen,

die an einem Ort wohnen y T

:Heiko a :Person .

:Heiko :worksIn yworksIn

<§EEE§}//.../DarmEEE§EE> :Darmstadt .
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RDF-Moleklule:
Pragmatischer Ansatz
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* Beispiel-Graph

Darmstadt

wohnt in

01-12-1986 Jule
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RDF-Moleklule:
Pragmatischer Ansatz

TECHNISCHE
UNIVERSITAT
DARMSTADT

* Wie kdnnten hier sinnvolle Moleklle aussehen
= ...fOr eine Stadt?
= ...fur eine Universitat?
= ...fUr eine Person?
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Die Linked Open Data Cloud
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Linking Open Data cloud diagram, - as of ssotemoer 2011 @ D@

by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/
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Die Linked Open Data Cloud

* In Zahlen:
= 295 Datensets
* ~32 Mrd. Tripel
= ~500 Mio. Links zwischen Datensets

*In Themen:
= Medien
* Geodaten
= Wissenschaftliche Publikationen
= Regierungsdaten
* Biologie
* User Generated Content
* Ubegreifende Themen

Quelle: http://www4.wiwiss.fu-berlin.de/lodcloud/
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Die Linked Open Data Cloud:
Geschichte

)
= Marz 2008:
]
[N m\
Soutn- [ web-
3 — - ampton ‘ \central/
= ‘/M“S‘“'\<./Aumo\ /: “/Dmpr\ /F\ K
\ spar
Qa/ | serobter (=) MNZZ | exvorter ) (<o)
P
AN ALY U proties)

= Mai 2007:

— \ ﬂ;gc / @gna\‘ / ‘/O' /5;\
 Jamendo | { foh ) tune FOAF ( W"ﬂ‘:& J+—(conference]
RDF Book ‘ ' ‘ w e
00 A\ cues
DBtune Mashup | - \ -, R Revyu /7U
/us \:};/:fl- DBpedia \\4 RDF Bh

\/ Mashup
( tin ‘ DBLP v
9) \ Ber\y

Jamendo
us DBLP j\f/_ 7~ 3= we )
Census Gov- /w NS wﬂrla(:;) /@
Data . /

Track \Mpyu\ :
\
= M&rz 2009

Linking Open Data cloud diagram,
by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/
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Das "Herz" der LOD Cloud:

DBPedia

TECHNISCHE

th
UNIVERSITAT

DARMSTADT

= Allgemeinwissen Uber 3,5 Millionen Entitaten

* 500 Millionen Tripel

= Mit 100 weiteren Datensets verknupft
* Das am starksten vernetzte Datenset

= URI w, wrappr [ Open
Burner Calals
e
= Freebase
—g  DBpedia ) bEFEI
- o —u{FLIEI:l
- == ""'{'“"-h
tllll: ‘\‘h\"".“:.b__q:\-\-\-\"‘--_\_\_\_‘..__r"
dbpedia }' # h / TCM | sI
i lite | Gene
. J Da"? o -ﬁHmTf/;

Linking Open Data cloud diagram,

by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/
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- = - .
DBPedia: Funktionsweise INVEEE
DARMSTADT
Wappen Deutschlandkarte
o S [=b3
{{Infobox Gemeinde in Deutschland | V. wiki.dbpedia.org : Datasets | W Bearbeiten von ..Dannsladt‘—...l 1D hitp:f/dbpedi.. armstadt.rdf > | + |-
‘ Art = Stadt \ € [ D http://dbpedia.org/data/Darmstadt.rdf - C'] [\\{." - darmstadt ):’l #
Regierungsbezirk = Darmstadt — " -
|Regierung 21 l& Login - Mitarbeiter-wiki [R8] xked B3 Lesezzichen
| Bundesland = Hessen -
|Breitengrad = 49/52//N —<rdf:RDF=> —
= _ — =rdf:Description rdf:about="http://dbpedia org/resource/Karl Wolff"=
L = E
Basig | Langengrad 08/39// . =dbpedia-owl:birthPlace rdf:resource="http://dbpedia org/resource
Bundestand. | Lageplan = Hesse DA(city) .svg Darmstadt" >
undesland: | Hohe = 144 </rdf:Description=
Regierungsbezirk: | Landkreis = =rdf:Description rdf:about="http://dbpedia org/resource/Darmstadt">
Hihe: |Fliache = 122.24 <geo:long rdf:datatype="http:/www.w3.org
° # " 4 3302 /geo:
Fliche: | PLZ — 64283-64297 Oﬂsgfg?;zcol;ima..ﬂoat =8.649999618530273</geo:long=
Einwohner: | PLZ-alt = 6100 scription rdf:about="http://dbpedia.org/resource
|Kfz = DA s_Johanna of Hesse_and by_Rhine">
Bevilkerungsdichte: . .. pedia-owl:deathPlace rdf:resource="http://dbpedia org/resource
Postleitzahlen: | Gemeindeschlissel = 06411000 armstadt"/>
Vorwahlen: | LOCODE = DE DAR /rdf:Description>
orwaien: |Gliederung = 9 [[Stadtteil]]e <rdf:Description rdf:about="http://dbpedia org/resource/Darmstadt">
- . _ — <dbpedia-owl:abstract xml:lang="zh">
Ke-Kennzeichen: |Burgermeister = [[Jochen Partschl] SKIBFEENS (Dasmerad) 210 FEEB M EIO0DIIR, EE2H
Gemeindeschiissel: |Burgermeistertitel= Oberblrgermeister P, BT RETRER TSSO, Ereh RENEEIR,
Stadtaliederund: |Partei = Grine SRTRE R U TiEE R, B ST I-EE RS EFRMEEI I,
adigiederung. .. i R SRAE AR TILER 00 BE A iBLU R RIT45 0 BRI2 e
Adresse der 1. VEARTRER BRI SRS 2 1997 F BEFRMNAEEHE 7O, 1Fh
Stadt\rerwaltung: } } . e S AR Soat =N RN I Y ol o e P BRI O i o = e sl | PR S Rl B o P B —n B = — o 1 Rt = .
(- =
Webprasenz: wivw.darmstadt de &

Oberbiirgermeister: Jochen Partsch (Griine)

Lage von Darmstadt in Hessen

r
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DBPedia: Funktionsweise UNIVERSITAT
DARMSTADT
Geography [edil]
Climate
Climate data for Darmstadt [hide]
Month
Record high °C (°F)
Average high °C (°F)
o 13
SEEEIELILE U 37) 143} 52) (551 (58) 58) 52) 25) 38} (24) T
N —10 = 1 2 8 7 2 = =y
Record low °C ) (14 | @8 | @9 | @ | #3 | (5 | @6 | @) | (8 _
o - 28 27 29 29 44 43 41 27 41 25 38 33
Precipitation mm (inches) Ay | pos | (o8 114 | (114 173) (1.8 (1.61) (1.08) | (161) | ©38) | (142 1.3
Source: WeaH?E\rQ[H]
Transport

Darmstadt is relatively typical for German cities in terms of its transport system, with the car being the main, but not overwhelmingly dominant mode of transport.
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DBPedia: Inhalte

= Daten aus verschiedenen Infoboxen (engl. Wikipedia)
* Informationen Uber Redirects und Disambiguations
* Externe Weblinks
= Abstracts in verschiedenen Sprachen
* Typinformationen:
* DBPedia-Ontologie

= YAGO
= ...und weitere
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Die DBPedia-Ontologie

= Klassenhierarchie: =

FYoRT]

ontologv (http:/ /dbpedia.org/ontology /) - [C:\Users\paulheim\workspace\FeGelOD\ontolog = 10l x|

u (g 4 O O KI a Sse n File Edit View Reasoner Tools Refactor Window Help
- - - - IE o> |© ontology (http:/idbpedia.org/ontology/ v| ﬂﬁ| |
" Te I I W e I Se h I e ra rC h I s C h | Active Ontology | Entites | Classes | Object Properties | Data Properties | Individuals | OWLViz | DL Query | OntoGraf |

Object property hierarchy: architect TR Usage
* Dagegen YAGO: [=] ][]

= ANYEDUNOENE EISENDANMITE = Annotations a

~150.000 Klassen martnom ! et

W'apoapsis (km)' =

- m'apoapsis (km)' = label
- mmappointer “apyTikTovag @el =1
--mmarchipelago
. - mmarchitect Description: architect
" Properties: - 5
u - i '
arehitectural style ] Inverse functio Bauwerk

W'area metro (kmz2)'

* ~850 Relationen (areamewoimar Ehio | ——

| Symmetric -
.. mm'area of search’ m architect
H - - ' Asymmetric
u t t D R m='area total (km2)
W . I I l I OI I Ia I n a n e - #'area urban (km2)' [ Reflexive Equivalent object praperties
--mmarrondissement [ [

= ~900 Datenproperties e |

- ma'agsistant principal
- massociate =

= keine Hierarchien . R =

Inverse properties

To use the reasoner click Reasoner->5tart reasoner Show Inferences

-& Bibliothek = Library
-'Biclogical database'
- © BodyOfWater = 'body of water'
-&Book = Buch

I:Inf:r-l_naf_rnr
4] T [

Behorde = GovernmentOrganization \:
[*]
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YAGO

= "Yet Another Great Ontology"

* ~10 Millionen Instanzen, ~80 Millionen Aussagen

= Automatisch aus verschiedenen Quellen erzeugt
= Wikipedia, WordNet, GeoNames

» Korrektheit: ~95%
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W || YAGO 2 spotix Text Browser + =1k
4 ) | [ D) mpa.de nttps:/jdsgate.ags.mpi-sb.mpg.defnebyagospot Bronserenity =Darmstadt_University_of Technology - [ [w - vidpeda en) 2| £
le Twik || Aigaion xked ULE IEEE Xplore -Home |3/ SW Forum I3 Lesezeichen
Browse YAGO2
Entity:[ | [ caseinsensitive Darmstadt_University_of_Technology
. T Show transitive facts
«— Bert Rarup wasCreatedOnDate 187712 —
« Hubert Markl
« Kurt H. Debus worksAt Earth —
Europe —
«— Darmstadt university of technology isLocatedIn Germany —
— Darmstadt University of Technology
<« Technical University of Darmstadt hasPreferredName Darmstadt Univer
«— Technische Hochschule Darmstadt
«— Technische universitaet darmstadt Darmstadt —
« Technische Universitaet Darmstadt Darmstadt Univer
— Technische universitat darmstadt Educational institt
« Technische Universitat Darmstadt Technical universi
« Technische universitat darmstadt hasWikinediaCat Universities and ¢
« Technische Universitat Darmstadt asVVikipedialategory  Universities and ¢
— Tu da;;tl:clj:i Barmsiag:inttekkqi_
armstadts teknis
=T Darmstadl& Darmstadt Teknik
— Darmstadt University of Technology hasPreferredMeaning Darm.‘f;tato lechn\l'
—_— Technische Unive
« Carl Adam Petri Tegniese Universi
<« Helmut Halzer Teeknihaskali Dar
«— Peter Grinberg MoAutexveio Tou b
< Walter Haeussermann ~ graduatedFrom NapwmwranTcimii 1
BT SFTSGE
BT T
Universidade Téc
Universidad Tecn
Universitas litterar
Universitat Técnic
isCalled Université de teck

hasWikipediaArticleLength 25177 —

Educational instif
Technical universi
Universities and c

Universities and_c':l
»

e
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Weitere interessante Datensets
aus dem Bereich "Allgemeines”

* Freebase
* inhaltlich ahnlich zu DBPedia
* enthalt Daten verschiedener Quellen
* Direkter Community-Ansatz

* OpenCyc
* Sammlung von allgemeinen Definitionen
* Mehrere 100.000 Begriffe mit Millionen von Axiomen
* Open-Source-Variante von Cyc

* LinkedGeoData
* Dinge mit einer Position
* Daten aus OpenStreetMaps
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Vergleich Freebase und DBPedia

* Beispiel: TU Darmstadt

" DBPedia "mens agitat molem”
= enthalt mehr Informationen (Der Geist bewegt die Materie)
= 7.B. Motto

" Freebase

" ist exakter

* Beispiel: Einwohnerzahl von Darmstadt
* DBpedia: 141.471
" Freebase: 142.761
* tatsachlich: 143.276

» Klassischer Trade-Off zwischen Precision und Recall
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OpenCyc

] s n A e .
u VO n e n cyc I O p e d I a | || YAGO 2 spotlx Text Browser x | Cycorp, Inc. x |@Concept: "electric guitar™ (MxdrwPuepdw... X | "
L WpEbGdrcNSY 29ycA v C'] [W"" Wikipedia (en) pl f
N D
n I I le h re re 1 O O . O O 0 @Twiki || Aigaion ached @ IEEE ¥plore -Home |51 SW Forum B Lesezeidﬂil
. OpenCyc (Current): [ http://sw.opencyc.org/concept/Mxd4rwPueplwpEbGdrcN5Y29ycA ]
Beg rl ffe OpenCyc (Versioned): [ http://sw.opencyc.org/2009/04/07/concept/Mx4rwPueplwpEbGdrcNSY29ycA ]

OpenCyc Collection: electric guitar

= mehrere Millionen
A u Ssa g e n Unigue ID: [ Mx4rwPuepJwpEbGdrcN5Y29ycA ]
Erollch 10: [ Guktar Flectle]
* nutzt intern eine CYCOrp ot ]

Instances are instances of Guitar that produce there sound by turning the vibration of their

strings into an electronic signal, which is in turn electronically amplified, then transmitted

e i g e N e S p ra C h e ( Cyc L) as sound via an electronic speaker.

A Type of: electric instrument, guitar

Instance of: kind of artifact not distinguished by brand or model, type of object, type of object
whose instances do not physically overlap

Subtypes: electric bass guitar
Instances:

Same as:
http://umbel.org/umbel/sc/Guitar_Electric

Copyright @ 2001-2009 Cycorp, Inc.

(OeN
-
I} _>l_I
»®  Suchen: Irdf:type ! Abwérte  Aufwérte &' Hervorheben [~ GroB-jKleinechreibung

O = e
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Linked Geo Data

= Basiert auf Open Street Maps
* Links auf DBPedia

* Besonderheit: alles hat eine Position
* Latitude/Longitude
* Man kann auch Dinge nach Position abfragen
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LinkedGeoData

* hat auch ein eigenes User Interface:

% || Datasets in the next LOD Cloud I || http:fjrichard.c..-22_colored. html IW linkedgendats.org : LGD Browser I | LinkedGeoData Browser x I || filesf/jc:fusers] [Desktop/test.rdf - | +

[._. http://brovser.linkedgeodata.org/ J:J—L“'*» 1l a

[ Login - Mitarbeiter-Wiiki

_|=| xi

This faceted Linked Geo Data browser is based on dats obtained from the CpanStrestMao project {relessed under OC-BY-S4)
and was developed by AKSW research group.

—=rdf:RDF=
— =rdf:Description rdf:about="http:/linkedgeodata org/triplifv/node371158882">
pce i PS *jlgdo :contributor rdf; :nlalsour(ff‘:f"htrp 21 in_kedgec?clara_ org.-'frip Iif}-'l.;'pserﬁ 1927" /=
highiay: 3:;@;39 3 =rdf:type rdf:resource="http://linkedgeodata org/ontology/Chess" />
e \; <georss:point=49 878264 8 6537455</georss:point=
;h”;,"“;;o;i‘ep“””e 4 L =geo:long rdf:datatype="http://www w3 org/ 2001/ XMLSchema#decimal "=8 653745 5</geo:long>
pr =geo:lat rdf:datatype="http:/www w3 org/200 XML Schema#decimal =49 878264 </geo:lat>
</rdf:Description=

LinkedGeoData.org

Facets Instances Search: powered by JSNominatim

|»

£
]
z
E]
3
A
o
i
e~ ;s N -

historic: memorial
10. amenity: fountain
Query took 21ms. 11. sport: chess
12. amenity
vending machine ’
13. natural: tree =
14. amenity: bench
15 amenity: car_sharing
16. man_made: surveillance
17. amenity: university °
18. amenity: university
19. amenity: university
20. amenity- university
21. amenity: recycling
22. natural: tree
23. natural tree
24 natural: tree
25. natural: tree -
26. natural: tree
27. natural tree
28 natural tree ' Goethe'Denkmal
29. amenity: parking ' ’
30. amenity- parking
31. shop: bakery i L 4 A eEAS,
32. shop: butcher
33. amenity: university
34. amenity- recyciing c '

35. amenity: recycling — .

36. amenity ' ' '
emergency_phone +

37. amenity: bench '

38. amenity: bench - 9

39. amenity: bench T3

40. amenity: bench =l

Flachbau

Robert-Piaty-Gebaude

Maschinenhaus

) — Universitats:

— N e SR amTe

X suchen: [ frecbase & nbyarts & Aufwarts & Hervorheben [ Grof-/Kleinschreibung

O x @
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Beispiele fur Datensets

- Linked MOVie Database ||_|ZDUI:ASDaceOdvssevIDleerver K||_|Exampledirechornirecbory|LinkedMovie___':|+|
.n - - 6 |_| http://data.linkedmdb.org/page/film /43 - [ ~ inception e . Erg
» Daten Uber Filme, Schauspieler, & == b ) o~

|# Meistbesuchte Seiten B3 Lesezeichen

Regisseure... LA A B B EEEEREEEREEEEREEEEEREEREREDE NN, =

= MusicBrainz -
= Musiker, Alben, ... D 20 A Space Odyssey
= 22.000 Alben, 40.000 Musiker e Franpe

= Open Library movescr s ke cgrssoucoai04c0

=10l %]

mavie:actor =http:idata.linkedmdb.orgfresourcel/actorM10481=
M = ovie:actor =http:fidata.linkedmdb.orgfresourcel/actor1489=
= 2 Mio. Biich e
I O . u C e r maovie:actor =http:fidata.linkedmdb.orgfres ource/actor/28815=
movie:actor =http:fidata.linkedmdb.orgiresource/actor/31645=
u Auto re n I} Ve rI a g e, i movie:actor =http:fidata.linkedmdb.orgiresource/actor/31732=
movie:actor =http:fidata.linkedmdb. org/resource/actor/32646= LI

- D BLP »®  Suchen: IZDEII lr Abwarts B Aufwarts ) Hervorheben [~ Grofi-/Kleinschreibung

* Fachpublikationen Informatik
* 1,6 Mio. Artikel, inkl. Autoren etc.
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Beispiele fur Datensets UNIVERSITAT
e - I =10l

" P rOd u Ct D B | L ntip:ffichard.cygan..09-22_colored.hml = | (1] 42 x| +] -
( \(_-/_ [ httpsfm.aifo kit edufprojects numbers/index phpnumber=2. 77 - C | [ @~ bionace £ 3

* Produkte und Hersteller EYs— Y

= Mit Crawlern von verschiedenen
Webseiten extrahiert

* DrugBank p—
= 4700 Medikamentwirkstoffe Wi
* Produkte, Nebenwirkungen, :,“;:3““@
Wechselwirkungen... o
* NASA Data Incubator
= Daten GUber NASA-Missionen ety

Linked Data Browser
F-T-M-D-0-Z

* Linked Open Numbers
= Zahlen, Namen in verschiedenen Sprachen

* Rdmische und arabische Ziffern, Binar-, Hex- und andere Systeme,
Primfaktoren
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Beispiele fur Datensets: DrugBank
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= ca. 4500 Medikamen_t_e, Beschreibungen, Indikationen und

. " a7
W e C h s e I W I r k u n g e n | || Aspirin | D2R Server publishing the DrugB... = | || DBO0S45 DBOO208 | D2R. Server publishin... © | |_| Tidopidine | D2R Server publishing the Dr... X | + | ~
| L] 4. wiwizs. fu-berlin.de/dru age fdrugs/DB00203 - C'| | W~ Wikipedia (en) R ‘ 1

bé_;rwiki || Aigaion wkicd E IEEE Xplore -Home |3 SW Forum B3 Lesezeichen

Home | All drugs

Property

drugbank:absorption

drugbank:affectedOrganism

drugbank:ahfsCode
drugbank:atcCode

drugbank:biotransformation

drugbank:brandMName

drugbank-casRegistryNumber
drugbank:chemicalFormula
drugbank:chemicallupacMame
drugbank:contraindicationinsert

drugbank:creationDate

Ticlopidine g

Resource URI: http:/fwwwd wiwiss_fu-berlin_de/drugbank/resource/drugs/DB00208

Value
Absorption is greater than 80%. Food increases absorption.
Humans and other mammals
20:12.18
BO1ACO05

Metabolized extensively by the liver; only trace amounts of intact drug are detected in the urine. At least
20 metabolites have been identified. It has been proposed that 1 or more active metabolites may account
for ticlopidine’s activity, because ticlopidine itself is an extremely weak platelet aggregation inhibitor in
vitro at the concentrations achieved in vivo. However, no active metabolite has been identified.

Ticlid

<http://bio2rdf orgicas-55142-85-3>

C14H14CINS

5-[(2-chlarophenyl)methyl]-6, 7-dihydro-4H-thieno[3, 2-c]pyridine
<http://129.128.185.122/drugbank2/drugs/DB00208/inserts/1535/full=
2005-06-13 13:24:05 UTC

drugbank:description Ticlopidine is an effective inhibitor of platelet aggregation. The drug has been found to significantly reduce
infarction size in acute myocardial infarcts and is an effective antithrombotic agent in arteriovenous
fistulas, aorto-coronary bypass grafts, ischemic heart disease, venous thrombosis, and arteriosclerosis.
[PubChem]

drugbank-dosageForm <http:/wwwd. wiwiss_fu-berlin.de/drugbank/resource/dosageforms/tabletOral=

drugbank-dpdDrugldMumber 02239744

drugbank:drugCategory <http:{iwnwd wiwiss_ fu-berlin.de/drugbank/resource/drugcategory/fibrinolyticAgents=

drugbank:-drugCategory <http:/fwwwd wiwiss_fu-berlin.de/drugbank/resource/drugcategory/plateletAggregationinhibitors= =

*x  Suchen: I arts Aufwerts & Hervorheben [ Grofi-fKleinschreibung

@ x

<1 ®
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Ausgewahlte Schemata

* Es gibt einige Schemata, die sich

fir Linked Open Data etabliert haben
* Das ermoglicht

= Arbeitsersparnis

* intelligentere Agenten

» Fusion von Informationen
aus unterschiedlichen Quellen
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Dublin Core

* Haben wir schon kennengelernt
= Metadaten zu Ressourcen / Dokumenten PO
* Namespace http://purl.org/dc/elements/1.1/ Dublin Core’
* Prafix meist dc:
* definiert Properties, z.B.

= creator

= subject

" date
= Typen von Ressourcen: DCMI Type Vocabulary

" Text

* Image

= Software
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FOAF
(Friend of a Friend)

* Beschreibung von Personen
und ihrer Relationen

* FUr Metadaten privater Homepages

(aber nicht nur) : ‘0’

* Namespace http://xmlns.com/foaf/0.1/
* Prafix meist foaf:

= Wichtige Klassen: = Wichtige Properties:
* Person * name, firstName, lastName
= Group * phone, mbox, homepage
* Organization " knows
" Project » currentProject, pastProject
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FOAF
(Friend of a Friend)

TECHNISCHE

2\ UNIVERSITAT

DARMSTADT

"Pete"

"Peter"

"Smith"
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Beispiel fur FOAF + DC:
DBLP

foaf:Document "Improving the usability of integrated
rdfs:label, »applications by using visualizations

_— dc:title of linked data"@en

.,,;,h; TECHNISCHE
(G/)=) UNIVERSITAT
9’ DARMSTADT

rdf: type
dcterms: — "
——issued —» 2011 Heiko Paulheim
dblp:Paulheim11 foaf:maker, rdfs:label /‘
dc:creator foaf:name

dc:type

dcmitype:Text
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WGS 84

* Codierung von geographischen Daten
* World Geodetic System 1984

* 3D-Referenzmodell
* Namespace http://www.w3. org/2003/01/geo/wgs84_pos#
* Prafix oft geo:

= Klassen: * Properties:
= SpatialThing = [atitude
= Point * l[ongitude
= altitude
* [ocation
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WGS 84
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" Beispiel: Linked Geo Data

% || Datasets in the next LOD Cloud I || http:fjrichard.c..-22_colored.html IW linkedgeadata.org : LGD Browser - I ] LinkedGeoData Browser

x I || filesjjc:jusers] _[Desktopftest.rdf Fﬂ
" 1 a

[ bttpsfforowser.inkedgeodata.org/

- el

I Login - Mitarbeiter-iki 8] xked
Ao

This faceted Linked Geo Data browser is based on dats obtained from the CpanStrestMao project {relessed under OC-BY-S4)

and was developed by AKSW ressarch group.
LinkedGeoData.org
Facets Instances powered by JSNominatim
class 1. place: district '

[+] amenity(27) 2. amenity- parking ES

[+] highway(1) 3. highway: crossing

[+] historic(1)} 4. amenity. post_box

[+] man_made(1) 5 amenily ice_cream =

[+] natural(9) 6 amenity- telephone

[+ place(1) 7. shop: kiosk '

[+] shop(4) 8. shop: books

[ spert(1) 9. historic: memorial P FeREDRERIk
10. amenity: fountain '

Query took 21ms. 11. sport: chess
12. amenity:

vending_machine ik

13. natural: tree 2 ORI
14. amenity: bench i ey
15 amenity: car_sharing Horkale

16. man_made: surveillance
17. amenity: university
18. amenity: university
19. amenity: university
20 amenity university
21. amenity: recycling
22. natural: tree
23. natural tree
24 natural: tree
25. natural: tree
26. natural: tree
27. natural tree
28. natural tree
29. amenity: parking
30. amenity parking
31 shop: bakery
32. shop: butcher
33. amenity: university
34. amenity recycling
35. amenity: recycling —
36. amenity:
emergency_phone
37. amenity: bench
38. amenity: bench :
39. amenity: bench o '
40. amenity: bench

Robert-Piaty-Gebaude

' Goethe'Denkmal

—<rdf:RDF=

— <rdf:Description rdf:about="http://linkedgeodata org/triplify/node255462188">
<lgdo:contributor rdf:resource="http:/linkedgeodata org/triplify/user290680" />

<rdf:tvpe rdf:resource="http://linkedgeodata org/ontology/ Memonal"/=
<rdfs:label>Goethe-Denkmal=/rdfs:label>

<lgdo:wheelchair rdf:resource="http://linkedgeodata org/ontology/ves_%28WheelChair%29"/=

<georss:point=49 8771217 8 6538865</georss:point>

<geo:long rdf:datatype="http://www w3 org/ 2001/ XML Schema#decimal =8 6538865</geo:long=
<geo:lat rdf:datatype="http:/www.w3.0org/ 2001/ XML Schema#decumal "=49 877121 7</geo:lat>

</rdf:Description>
='rdf:RDF>

Maschinenhaus

Altes
Hauptgebiyos,

= Unversitats:

N e SR amTe

X suchen: [ frecbase & nbyarts & Aufwarts & Hervorheben [ Grof-/Kleinschreibung

O x
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WGS 84

= ermoglicht auch mobile Anwendungen
» auch DBPedia enthalt Geo-Daten - DBPedia Mobile

« http:{{beckr.org/DEpediaMabilej7lal ¥ Y KJ (0

Pariser

| Brandenburg| Platz
Gate

Embassy
of the
Inited

! Kingdom

+ | FOWERED EY ' in Berlin

Google

Becker & Bizer (2008): DBpedia Mobile: A LocationEnabled .Linked Data Browser
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Browser fur Linked Open Data

= Disco (FU Berlin) Lo S -1o1 ]

|8E' SoKMNOS - Using Semantic Techn.. | | | Disco Hyperdata Browser X | || Heiko Paulheim | Disco - Hyperda. .. | ar [
m ta b e I I a ri SC h e A n S i C h t \ff [ || httpef fereewd.wiwiss.fu-berlin.de/rdf_browser/?browse_uri=httpSe3A% - C"l [W‘r - Wikipedia {de) ):'] 1
@ Login - Mitarbeiter-Wiki xhocd [ Lesezeichen

aller Tripel .

Disco - Hyperdata Browser {About)

* ber Links kann man Heiko Paulheim
b r0W5e n UR: |http:,.'}'dblp.I35.de_."d2r,."resu:|urce,l'authDrs;‘HeikD_F‘atheim Gaol

Property Value

type Agent &7

label Heiko Paulheim

seeflso http:/idblp.13s.de/Authors/Heiko+Paulheim &

seeflso http:/ivwww bibsonomy org/urifauthor/Heiko+Paulheim &

sourcelRL Heiko Paulheim &

name Heiko Paulheim

is Creator of Context-sensitive Referencing for Ontology Mapping Disambiguation. &7

is Creator of Ontology-based medularization of user interfaces. &

is Creator of Seamless integration of heterogeneous Ul components. &

is Creator of SoKNOS - Using Semantic Technologies in Disaster Managament Software. &7

is Creator of Efficient Semantic Event Processing: Lessons Learned in User Interface Integration. &7
1| | _'I—I
(M- x [ ]
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Browser fur Linked Open Data

= Marbles (FU Berlin) - - N ;lglzl

|8E' SoKNOS - Using SEmantic___l *? Marbles - Heiko Paulh... | | | Resource http:/fvrv.hei... | | ] hth::ffww.h...m‘nffuaf.rdfl +

[} é h n I ich W i e D i SCO \ (' | > [ "D http:ffervewS.wiwiss.fu-berin.de/marbles?mobile=falsedlang=enfwri= 7 7 ~ C"l [W" - Wildpedia (de) ):'] i

@ Login - Mitarbeiter-Wiki ﬁ*ﬂ xkicd B Lesezeichen
- e . =
fu h rt V e rs C h I e d e n e http:fiwnww. heikopaulheim.comifoaf. rdf Open » ’ marb | €s
4

Quellen zusammen

Heiko Paulheim

hitpcifene w3 orgl 199902122 rdi-synitax-nsétype

» Agent @

label « Heiko Paulheim ()
seeflso + hitp:fhereny bibsonomy. org/urifauthorHeiko+Paulheim °

hitp://dblp |3s.de/Authors/Heiko+ Paulheim ()

name

Heiko Paulhgim ()

is Creator of + Context-sensitive Referencing for Ontology Mapping Disambiguation. o O

Ontology-based information visualization in integrated Uls. o o

-

Ontology-based modularization of user interfaces. ° o
+ Seamless infegration of heterogeneous Ul componenis. ° O

« Improving Usability of Integrated Emergency Response Systems: The SokNOS
Aoproach. @ O

+ SoKMNOS - Using Semantic Technologies in Disaster Management Software. o

o

2nd international workshop on semantic models for adaptive interactive systems

-

[ _JEN

g x
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% W. wiki.dbpedia.org : Datasets x I || OpenLink Data Explorer x IG- RelFinder x|+ =1k

- & [[3. hitps/ . visuald b.org/relfinder/relfinder.php ):\l ®

[ > —
I r | Login - Mitarbeiter-wiki [E3 Lesezsichen

RelFinder & w G F

(Visual Data Web ool

(1) Darmstadt

2) London, England
clear Relations

* Findet Relationen - _
zwischen zwei
Ressourcen : e

& length | class | & link | & conne..

Princess Irene of He..

restingPlaca
birthPlace

restingPlace

Princess Alice of the,

deathPlace

I

parsnt

Princess Alice of th... | =

[wirthelace]

[seathplace] [prhetacs

SN

Alexandra Feodorov...

More Infos: gbpedia.org
gn.wikipedia.org

The Princess Alice was a member of the British
royal family, the third child and second daughter of
Queen Victoria and Prince Albert of Saxe-Coburg
and Gotha. Alice's education was devised by
Albert's close friend and adviser, Baron Stackmar.
Like her other siblings, Alice spent her early
chilchaod in the company of her parents and
siblings, travelling between the British royal
residences. In 1861, Prince Albert became ill with
typhoid fever, and Alics nursed him through his
final illness before he died on 14 Decamber.
Following his death, Quesn Victoria entered s
period of intense mourning, and Alice spent the
next six months acting as her unofficial s=cratary.
while the court was still at the height of mourning,
on 1 July 1862, Alice married the minor German
Prince Louis of Hesse, heir to the Grand Duchy of
Hesse. The ceremony—conducted privately and
with unrelieved gloom at Osbarne House—was

Princess Marie of He...

Ernest Louis, Grand ...

@ x

Status: Idle

Bithifecs London, England
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- e [E-

wked LB IEEE Xplore -Home = SW Forum B3 Lesezeichen

dbps

= Aemoo
* kombiniert Graph

n d T t ~olpha Show Darmstadt University of Technoleav's curious links
u eX Darmstadt University of ©7 Eviznations.f
Technology W Technische Universitaet _

University Darmstadt

* verwendet weitere =i

=dt_University_of_Technology Darmstadt, abbreviated TU
Darmstadtiggggsity of Technology Darmstadt, is a university in the

The Darmstadt University of city of Darmstadt, Germany (Note,
I eXte a u S Technology, whose official name (also that while Darmstadt University of

its official English name) is "Technische Technology is occasionally used in

Universitdt Darmstadt" (abbreviated TU English translations, its official

H H H Darmstadt), is a university in the city English name[1]...

I I p e I a Ef Delarn?stadt, Germ”an;r. I_t is well W Research
mh\'? mtemat\un; y for its § ... The scientific infrastructure
ackievements in thelSeecls provided by the University has

9”9‘”93””9 PG“UCT_: Sg‘eﬂci a’ld“ Darmsta—.dt attracted a considerable number of
:::T:t\stelll:‘c‘}::sc‘a; mISt:;’\TD:al’”:«ES national and international research

. . institutions to the
1882/83) to set up a chair for and offer

f stud lectrical Wissenschaftsstadt Darmstadt
a course of study in electrical engineeri = e
...{continue) N

on their part collaborate with the

TU Darmstadt on many projects. —
Among them are, for example, the
Deutsche Kunststoffinstitut - DKI
(German Institute...

W Technische Universitat
Darmstadt (TU Darmstadt)
Technische Universitat Darmstadt LI

For feedback and info: info@aemoo.org

2 =>TU Darmstadt >Darmstadt University of Technology
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= MoB4LOD

" Entwickelt an der
TU Darmstadt

* Modulares
Framework

" Beliebige eigene
Ansichten
konfigurierbar

|M €3 A Semantc Brawasr for Lnked Gpen Dats o =EE
4= | @ kebap. ke informatk. be-darmetadt. de:B080 fsemanticbrawses fquery fres ) c || M- =oegoa Al &
b Twiks [ migeicn (BB dked 017 JEEE dpiore - Home [ Statveru [ ontology Minng @ LA V) Detenansyse: Vond. . 7% LaTed Symbok | OpenDalaStatistcs B3 tes=zmichen
Mavigation label
d n
Subject Predicate Object
label Tomorrow, In 3 Yearien
label
http:ifdbpedia orairesource record label http:/idbpedia.org/resource
E Momorrow _In_a_Year /Rabid_Records
ulacturer
thumbnail
release
Subject Predicate Object
g i release date 2010-01-28 D Aww
f2001XMLSChe
hitpui/dbpe release date TNt W3.0rg
(Tomorrow,_In Schema#date
hittpoi/db ol released 201 0-01-28*hittpoifawiw3.org
AT 2001 XMLEChemad#date
released 2010-03-01hitp dfwww w3 org
f2001/XMLSchemasd ate
Length
Predicate Object
Length 5563 0~ hitp labpedia orgdalatype
fsecond
measure
Predicate Object
runtime {m}
@ = vp @ Fdder: Dischied
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Erstellen von Linked Open Data

TECHNISCHE

2\ UNIVERSITAT

DARMSTADT

* Momentan verbreitete Varianten
* handcodiert
= aus strukturierten Quellen (z.B. Datenbanken)
= aus (semi-)strukturierten Web-Quellen
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Linked Open Data
aus Triple Stores

= Pubby ist eine Erweiterung flr Triple Stores
* Unterstltzt Content Negotiation etc.

Intelligenter
Agent

Pubby ‘ Triple Store

Browser
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Linked Open Data
aus Triple Stores

/‘/7“7~
)
hty,., GEr
M
\w
Pubby

Al :
\ﬂ‘ﬁ@iba‘ e 1

) TECHNISCHE

=-.f-‘r@y" UNIVERSITAT

S\~

P~ DARMSTADT

Intelligenter
Agent

Browser e

oY

subject predicate

foobar:heiko foaf:name "Heiko"
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Linked Open Data
aus relationalen Datenbanken

= D2R: Linked-Open-Data-Interface auf relationale Datenbanken
* Unterstltzt Content Negotiation etc.

Intelligenter
Agent

D2R
Server

Relationale
Datenbank

Browser

06.11.12 | Fachbereich 20 | Knowledge Engineering | Heiko Paulheim | 58 @



TECHNISCHE
UNIVERSITAT
DARMSTADT

Linked Open Data
aus relationalen Datenbanken

ID (int) name (text)  location (int)
1327890123 "Heiko" "Darmstadt”

map:Person a d2rqg:ClassMap;
d2rg:dataStorage map:Databasel.
d2rqg:class foaf:Person;
d2rg:uriPattern "http://foo.bar/pRRPerson.IDEA";

map:personName a d2rqg:PropertyBridge;
d2rg:belongsToClassMap map:Person;
d2rqg:property foaf:name;
d2rg:column "Person.name";
d2rqg:datatype xsd:string;

map:location a d2rqg:PropertyBridge;
d2rg:belongsToClassMap map:Person;
d2rqg:property foaf:basedNear;
d2rg:column "Person.location";

d2rqg:datatype xsd:string;

<http://foo.bar/pl327890123> a foaf:Person
<http://foo.bar/pl327890123> foaf:name "Heiko"
<http://foo.bar/pl327890123> foaf:basedNear "Darmstadt"
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Linked Open Data:
Anwendungen

* TrialX: Finden von medizinischen Studien
= Applied Informatics, USA
* basierend auf
* Personal Health Records
= U.S. National Institute of Health
* Semantisches Matchmaking
* eigene Krankengeschichte
= geplante Studie
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Linked Open Data:
Anwendungen
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Firefox ¥ 1Ol
D challenge. semanticweb.org x f\ Asthma Clinical Trials, New Treatments a... m e
(' | [ f\ trialx.com/match2trials/?keyword=asthma&docation =NY &#keyword =asthma&docation=NY &&tb =tx&start=1 - el [W * Wikipedia (en) P] ,1,
| Twiki | | Aigaion | xked ULE IEEE Xplore -Home = SW Forum B3 Lesezeichen
. =
Trlak HOW IT WORKS PATIENTS INVESTIGATORS ENTERPRISES CURE TALK

Asthma Clinical Trials (10)
« Start Over

10 asthma clinical trials found Showing Results 1 to 10
Disease or Symptom Study of Asthma and Nasal Steroids
©asthma The trial will study the effectiveness of nasal steroids for the treatment of chronic rhinitis and/or sinusitis on
asthma control. ) )
Location Phase 4) @ Interventional | [}l Research Sites:19 |
Oy —
Allergy Inmunotherapy for the Reduction of Asthma
In this dinical study we aim to determine the effect of alergy immunotherapy in decreasing asthma and
allergy related disease in children who had multiple episodes of wheezing and who ...
Eligible Gender w Phase @ Interventional | [F] Research Sites:1 |
Male (10)
Female (10) Evaluation of the Lun_lg§ of IndividulaLs th Lung Dilsease . . .
The purpose of this protocol is to 0@ materials from the blood and lungs from patients with lung
Trial Phase .+ disease in order to develop an Lgnderstanding of the etiiology and ...
Phase 2 (1) Phase ® Observational | [5] Research Sites:1 |
Phase 4 (2]
Disease Modifying Genes in Severe Asthma
Study Type -+ Gene and protein bank to study disease modifying and susceptibility genes and proteins in urban patients

Observational (3)
Interventional (7)

® Observational 5l Research Sites:1 & Accepts Healthy Volunteers

Keep refining = A Community Health Worker Home Intervention to Improve Pediatric Asthma Outcomes

The investigators propose to test the hypothesis that a home-based asthma intervention, the Wee Wheezers
Aoli A bae b ad idae L1 lib VAT | A il A+ +h | £ +h H 3 &, LI
x  Suchen: | trial ¥ tbwirts # Aufwsrts & Hervorheben [ GroB-/Kleinschreibung
@ x e
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Linked Open Data:
Anwendungen

= Explain-A-LOD (TU Darmstadt)
* Finden von Erklarungen flr Statistiken

* Beispiele:
= Mercer Quality of Living Survey
* Transparency International CPI
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Linked Open Data:
Anwendungen

" Beispiel Mercer: _—

Vancouver 106
Zurich 106

v
City Lk Index

Vancouver http://dbpedia.org/resource/Vancouver 106
Zurich http://dbpedia.org/resource/Zurich 106
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Linked Open Data:
Anwendungen

* Verwendete Daten:
* Typinformation (DBPedia, YAGO, ...)
* Datenattribute (z.B. Einwohnerzahl)
* Unqualifizierte Relationen
* Qualifizierte Relationen

Vancouver http://dbpedia.org/resource/Vancouver 106
Zurich http://dbpedia.org/resource/Zurich 106
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Linked Open Data:
Anwendungen

* Analysen:
= Korrelation einzelner Attribute
* Regellerner fur komplexe Zusammenhange

Vancouver http://dbpedia.org/resource/Vancouver 106
Zurich http://dbpedia.org/resource/Zurich 106
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Linked Open Data:
Anwendungen

* Beispiele fur Stadte mit niedriger Qualitat
= groBBe heiBe Stadte (junHighC >= 27 and areaTotalKm >= 334)

* kalte Stadte, in denen keine Schallplatten gemacht werden
(recordedIn_in = false and janHighC <= 16)

" latd <= 24 and longd <= 47

* Breiten- und Ladngengrad ohne weitere Angabe (N/S/W/O)
=217
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Linked Open Data:
Anwendungen

/
/" NORTH
/. PACIFIC

" DCEAN

MAURITANIA

\ MALI

P — CHAD[ SUDANK_%;; \ ,I-f A e e {%’E;'H\LIPPINES 3
= A -

THE GAMBIA s L EUR INA
oRano l-l.wu-ulssm. gmoull, = | {
AME SIFRRALFONE ¥, """‘ NiGERL /&. ETHIOP! 'D;. 2 |5 g0 et
Fradch Cuana R smi wa L .
M P fgr }2?% s
g ! - .
-

| saLDwEs:
MALIA [ LANKA

COTE DIVOIRE ¢y GWE‘( - Bt > ﬁ
E L Sl A i 2
~ \rengon : i
= o | A s
g ser, ohger . N D‘tnm E %‘3 E
4| congo) =} b froneLLes - :- o= 0 T
ANGOL, i 2 I
A ) g0
e z

NAMIBIA ZlMBABWE J Al INDIAN |
Y- BOTSWAN \ MAPAGASEAR INDIAN |

January 2002

Lo

Scale 1:134,000,000 Antarctica Y Boundary representation is

Fobinson Projection not necessarily authoritative.

standard parallels 33°N and 38°S

802804A| (RO0352) 12-01
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Linked Open Data:
Anwendungen

= Beispiele fur Lander mit niedriger Korruption
» HDI > 78%

* Human Development Index, berechnet aus
Lebenserwartung, Bildung, Wirtschaftskraft

= OECD-Mitgliedsstaaten (YAGO-Typ)
* Grindungsort von mehr als neun Organisationen
= Mehr als zehn Berge

* Mehr als zehn Firmen mit Hauptquartier in diesem Staat,
aber weniger als zwei Frachtfluglinien
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Linked Open Data:
Anwendungen
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= \Vorsicht:
= Datenqualitat
= Korrelation vs. Kausalitat
* Open World Assumption

T USED 10 THINK, THEN I TOOK A | | SOUNDS LIKE THE
(ORRELATION IHPL.IED STATISTICS CLAss. | | CLASS HELPED.
CAUSATION. Now I DON'T, \

TRIEIE

http://xkcd.com/552/
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Linked Open Data:
Zusammenfassung

* Bereitstellung von RDF-Daten
* Verlinkt zu anderen Daten
» Auflésbare URIs

* Beispiele

* gebrauchliche Vokabulare
* Techniken

" einige Anwendungen
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Semantic Web - Aufbau UNIVERSITAT
User Interface and Applications
/
Trust
here be dragons... = Proof
Unifying Logic
N
/
Ontology: Rules:
. OWL RIF

Semantic-Web- Suery: 9

Technologie < Schema: RDF-S g

(Fokus der Vorlesung) 2

Data Interchange: RDF
N
—
. Data Interchange: XML
Technische
Grundlagen - T

S~

Berners-Lee (2009): Semantic Web and Linked Data
http://www.w3.0rg/2009/Talks/0120-campus-party-tbl/
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