Vision und Technologien des semantischen Daten Web:

Vom Web der Dokumente zum Web
der vernetzten Data
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Vom Web der Dokumente zum
Web der vernetzten Data

el Aumo- |

= ad Semantic
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Semantic Web

(Vision 1998, starting ??7?)
* Reasoning

e Logic, Rules

* Trust

e CBD
e RDF serializations

Social Web (since 2003)
* Folksonomies/Tagging
* Reputation, sharing

e Groups, relationships

Web (since 1992)
« HTTP
e HTML/CSS/JavaScript

4
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Data Integration

Data Access

Data Models

Daten-Zugriff und -Integration

Enterprise Information Data Warehousing Research Data Web
Integration * Based on extract, Mediators * URIs as entity identifiers
sets of heterogeneous data transform load (ETL) Ontology-based e HTTP as data access protocol
sources appear as a single, * Global-As-View (GAV) P2P e Local-As-View (LAV)
homogeneous data source Web service-based
Object-relational mappings (ORM) Procedural APIs Linked Data Query Languages
e NeXT’s EOF / WebObjects * ODBC  de-referencable URIs * Datalog, SQL
* ADO.NET Entity Framework * JDBC * RDF serialization * SPARQL
* Hibernate formats e XPATH/XQuery
RDBMS Column-oriented DBMS Triple/Quad Stores Others
* Organize data in e Collocates column values  RDF data model * XML, hierachical, tree,
relations, rows, cells rather than row values « Virtuoso, Oracle, Sesame graph-oriented DBMS
* Oracle, DB2, MS-SQL  « Vertica, C-Store, MonetDB
Entity-attribute-value (EAV)
e HELP medical record

system, TrialDB



Web 1.0 Web 2.0 Web 3.0

Many Web sites Few large Web sites Many Web sites containing
containing unstructured, are specialized on & semantically syndicating
textual content specific content types arbitrarily structured
content
Yﬂll Video

flickr Pictures

Encyclopedic
articles

Leipziger Semantic Web Tag



“Long Tail” der Informationsdomanen

Pictures flickr
The Long Tail by Chris Anderson

Recipes . ,
3 (Wired, Oct. '04) adopted to
News == | information domains
Video Youll
Z Calendar
\_gu-
9 SemWeb supported structured content >
Requirements-
Engineering
Talent Special interest s o Gene
management  -ommunities .
King George sequences
Currently
supported
structured
Not or insufficiently supported content types

content types




Warum ein anderes Web?
Try to search for these things on the current Web: Vel
e Apartments near German-French bilingual childcare in Leipzig. |
e ERP service providers with offices in Vienna and Berlin.
e Researchers working on DB related topics in south-east Asia.

Information to answer such search queries is available on the Web,
but opaque to current Web search.

(Semantic) Data Web allows to complement text on Web pages with
structured data and to intelligently combine and integrate such
structured information from different sources:

Search engine
HTML

RDF

Leipzig.de
Has everything about
childcare in L.e.

Immobilienscout.de

Knows all about real estate
offers in Germany
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RDF - Resource Description Framework

Distinguishes two fundamental base types:

Resources

* Complex abstract or concret entities

* Uniquely identified by an URI:
— http://DBpedia.org/resource/Vienna

Literals
e concrete data values

e Optionally typed (e.g. Xxsl:string, xsl :dateTime etc.) or language (e.g. en,
de):
— "2008-05-31T09:30:00""xsd:dateTime
~ "Wien"@"de"



RDF Statement / Triple Paradigma

RDF/N3:

RDF/XML:
http://OntoWiki.net  http://purl.org/metadata/dublin_core##fCreator "Soren Auer”

<?xml version="1.0"7?>
<rdf:RDF

xmins="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:dc="http://purl.org/metadata/dublin_core#">

<Description about=" http://OntoWiki.net ">
<dc:Creator>S6ren Auer</DC:Creator>
</Description>

</rdf:RDF>

dc:creator

http://OntoWiki.net > Séren Auer

Subject Predicate Object

(Resource) (Resource) (Resource/Literal)



RDF Dokument / Model / Graph

— Simple Knowledge Base

— Combines multiple RDF Statements

http://aksw.org/LSWT de:Creator http://aksw.org/staﬁ/@

f;imail

Soren Auer auer@informatik.uni-leipzig.de




RDF Serialisierung

<?xml version="1.0"?>
<rdf:RDF
xmlns="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

http://OntoWiki.net

Creator

http://aksw.org/staff/Soeren

xmlns:dc="http://purl.org/metadata/dublin_core#">

<rdf:Description about="http://OntoWiki.net"> Soren Auer auer@informatik.uni-leipzig.de.de
<dc:Creator>
<rdf:Description>
<rdf:Description about="http://aksw.org/staff/Soeren">
<dc:Name>Soren Auer</dc:Name>
<dc:Email>auer@informatik.uni-leipzig.de</dc:Email>
</rdf:Description>
</dc:Creator>
</rdf:Description>
</rdf:RDF>
http://OntoWiki.net http://purl.org/metadata/dublin_core#tCreator http://aksw.org/staff/Soeren

http://aksw.org/staff/Soeren  http://purl.org/metadata/dublin_core#Name
http://aksw.org/staff/Soeren  http://purl.org/metadata/dublin_core#Email

"Soren Auer"
auer@informatik.uni-leipzig.de




RDF-S Klassen- & Property-

(&) BottomPermentedBesr

Hierarchien S g Busk

\C) RIlgNgr
& ToRRermentedBesr
Beer rdf:type rdfs:Class = (C) Alg
BottomFermentedBeer rdfs:subClassOf Beer \of BILtEr
(C) Brawnsels
Bock rdfs:subClassOf BottomFermentedBeer (© IndleR slsdlg
Lager rdfs:subClassOf BottomFermentedBeer 'fgf':“'ltﬂ |
Pilsner rdfs:subClassOf BottomFermentedBeer = Palke
\S) Feotehdle
{C) Rartgr
\S) FLEUE
Pl awardCatagary (C) Dry$taut
Pl awardsd \C) Imperialdtaut
Pl @wardgdes (C) $waatstaut
P brewedBy () Whits
Pl braws (C) Rgstival
Pl hasCantent 4] Ingredient

[P| hasdlcohalicContent H{C) Qraanizatian

P) hesQriginalwertContent () Rgglan
Pl lgcatedin v
[P madeRram
Pl maltedTs

~

& owlivaersionlnfeo

& rdfzicammant hasContent rdf:type rdfs:Property

: ;f:r:-::qﬁ, hasAlcoholicContent rdfs:subPropertyOf Beer
hasOriginalWortContent rdfs:subClassOf BottomFermentedBeer




RDF-S Instanzen

Are associated to one (or multiple) class(es) :

@ owliThing
iC) Award
-4 C! Beer
-+(C) BottomFermentedBeer / El:td;::ﬂl'llilt':fﬂli
{C) Bock <€ dratentrun
(©) Lager / Mesgaardsn
(C) Rilsner < JvEr
=.(C) TopRerme Kriggar
(€ alg KrlggarBradars|
(C) Bittar Landaulzar
\C) Brownale Faulaner
S/ IndigRalaals Tetleys
(€] Mild
(CRalgtle
() Featshale
© Rartar Boddingtons
\=) $havt
(©) DrystaAdt Grafentrunk
(C) Impaftialgtaut Hoegaarden
WS i atEtaut 8
() Whits Jever

rdf:type
rdf:type
rdf:type
rdf:type

Ale
Bock
White
Pilsner

Leipziger Semantic Web Tag




Semantic Web Schichten
User Interface & applications

Trust
|

Proof
Unifying Logic
\ ontology: Rules:
Query: OWL RIF
SPARQL

RDF-S

Crypto

Data interchange: RDF

XML

URI Unicode

Leipziger Semantic Web Tag



Linked Data - Paradigma

‘& Mozilla Firefox =[] 3]

File Edit View History Bookmarks Tools Help Related Links

G v N & - http://OntoWiki.net »> - G- g

| http://OntoWiki.net  dc:Creator Chttp://aksw.org/staff/Soeren
http://OntoWiki.net rdf:label ,0ntoWi anti...”

Gl 0000s 0000s Obytes Oreq [

private @ NNJ‘“ i:_l.l

‘& Mozilla Firefox = |[[E] ) ﬁ

Eile Edit View History Bookmarks Tools B

& - & # - Chttp://aksw.org/staff/Soeren-D|[Gl- P

http://aksw.org/staff/Soeren  dc:Name  "Soren Auer"
http://aksw.org/staff/Soeren  dc:Email  auer@uni-leipzig.de

G} 0000s 0000s Obytes Oreq [

private @ @{j My & {Gl{




Linked Data — Publishing RDF

 De-referenceable RDF-URIs, e.g.:

http://dbpedia.org/resource/Busan

e Different HTTP response depending on HTTP-Accept-

Header
BET [vpeabulary LRI .
- Aegepl pppligatiomfidfooml  f ©
HS Bes Dther
: - ------------------------------- Lagation: [RDF gonient |poakion]
Cilent |

| GET [RDF gonieet beafin] 4
St ook ondo b eml

b
s @

Berver

: WA0K | < @

Server



Linking Open Data (LOD) Cloud

| | badenal
| | SeEres |
!\ Faungationy

A3 Haxh2ale

Leipziger Semantic Wweb Tag



Uberblick

1. Die Linked Data Web Vision
2. Data Web Technologien

3. Anwendungsszenarien und Einsatzpotentiale
— Syndikation von Inhalten
— Datenintegration im Unternehmen
— Web Suche
— Semantischer Desktop
— Service-orientierte Architekturen
— Soziale semantische Zusammenarbeit
— Soziale Netzwerke



Syndikation von
Inhalten

Ziel: Verwendung (semi-)
struktierter Inhalte auf verschiedenen
Informationsangeboten

e Losungsansatz: Linked Data, Verbotene Stadt und Platz des himmlischen Fr....

RDFa/Microformats | |
1% Magich | Verbotene Stadt und Plat... Mongolia
s NDacrsldad. A ibAnrmandic~la A~ -
nesuitdat. AULUTTIatisLnce B Rl Tiananmen Square, Chang'an Jie, i J

Aktualisierung Dongcheng District

In Trip Beijing
enaoirharn b ozl
f BSOS STKorea e
: Artikel Diskus sion Seite bearbeiten Versionen'Autoren | ko RN o
8 o C Woordinaten: 39 54' 15" N, 1187 23'30" © — - _
s . . . nit weiteren Tipps anzeigen
s Caal Platz des himmlischen Friedens
4
g L .
g ,\'ﬁ:" 2 Der Platz (vor dem Tor) des himmlischen Friedens oder auch

Wik Tian'anmen-Platz (chin. X288 / XF 1 15, Tidnanmén
Die freie Enzyblopédie Guangchdng) ist ein PlatzimZentrum von Peking (Volksrepublik T ' -
China). Er wird mit seinen 39,6 ha Flache oft als grofiter befestigter

Suche Platz der Vet bezeichnet. An der Mordseite steht das Tian"anmen,
das Tor des himmlischen Friedens, hinter dem der Kaiserpalast

| Artikel | [ Volliext | | anschieRt Bis 1911 war der Platz nicht offentlich zuganglich. Ab 1911
Navigation war er wichtige Demonstration sstatte mit einem Fassungsvermégen - b

. von bis zu einer Milion Menschen. Ansicht vom Tor des o
" HELIHSEITE himm lischen Friedens
= Uber Wikipedia Auf dem Platz ste ht das Denkmal fir die Helden des Volkes im Kampf
= Themenportale umdie Befreiung. Der Platz wird unter anderembegrenz von der
= VonA bis Z Grofken Halle des Violke s und dem neuen Nationaltheater.

n Aufalliger Artikel
Mach dem Tode Mao Zedongs imJahr 1976 wurde auf dem rickwartigen Teil des Platzes ein gewaliges

| N - P



Datenintegration in Unternehmen

e Ziel: Integration heterogener
Informationsquellen

* Losungsansatze:

— Verwenden von Ontologien
zur Strukturierung

— Integration von Informationen aus verschiedenen
Quellen

e Resultat:
— Sinnvolle Suchvorschlage
— Neue Suchmoglichkeiten




Web Suche

e Ziel: Intelligentere Suche

 Losungsansatze:
— Verwenden von Hintergrundwissen

— Integration von Informationen aus verschiedenen
Quellen

e Resultat:
— Sinnvolle Suchvorschlage
— Neue Suchmoglichkeiten

Web | Images | Wideo | Local | Shopping | more - Web | Images | Video | Local | Shopping | more -

apple ipod nanu| Search apple ipod nanu| Search
apple ipod nano 4gh apple ipod nano 2 or 4 or 8 GB

apple ipod nano Bgb apple ipod nano reviews

apple ipod nano 2gb apple ipod nano buy

apple ipod nano 1gb apple ipod nano images

apple ipod nano 4gb apple stores



9 , Semantischer

/O NEPOMUK Desktop

e Ziel: Bessere Suche und Verknupfung lokaler Ressourcen

e Losungsansatz: Semantische
Annotation von

DQ ku m e nte n Ei{e.: Edi;}yiew ::-gm =Ionls ietting:.a e\p :

Lo Farward leans | Detals  Columng Preview  Split

(Qutomatischund == =~ 5 =ewee av o romsm .

belfast_satellite.jpg

+ [ boot — e .
manuell s
+ = emul
. el Deskiop kde MNepomul test

Presentation Test
1 horme

e Resultat: =l

+ [F kde3test

Schnelleres Auf- ™

+ [ test

— P & P
i e i

— y 2

kdeder.sh rainwindow.ul newclassdialogul  resourceeditwid. .. o e
This is a wvery cool file

which we use to test stuff,
= + i trueg An example is this
I n e n re eva n e r + [ lagerhalle comment editor | am

B

screencast-text.bd screencast-text.... walgrind.stderr

« B currenthy using to edit a
comment, Mow | inserted a
new paragraph. let's sce

D O k u m e nte i n é\a!zs”baz 3 how the result looks like.
& Home Change omment
IOka Ien Daten- 0 IS st gvolution

= Roaot

£ |le>

goal Change tass...

o 7 Trash
e Sta n e n g+ Scrubs - Season 3 General
Wolume (ntfs) Type. JPEG image
= PC Floppy Drive Size. 30.0 KB
todified: 2008-03-09
[ Volume (ext2) 15:44

1 Fie selected (300 KiE) — Zoabie B



Semantic SOA

o Ziel: Steigerung der Flexibilitat von SOA

 Losungsansatz: Semantische Beschreibung der
Eingaben und Ausgaben von Webservices mittels
Ontologien

e Resultat: Dynamisches
Binding und

a) Syntaktische Beschreibung b) Semantische Beschreibung

Funktionalitat [nicht-funktinnal

Interface (WSDL)

Interface Aggregation

|
|
|
|
1 |
Orchestrierung .
L Web Ser_'urlce : Web Sorvice
mplementierung : Implzmentierung &)
" |tm1”,':f|’r‘,ﬂaﬁﬁ'mwnﬂ ! mhnéﬁjraugrﬂ?]ﬂmw U
| .
|
|
|
|
|
|
|

Com ) (o )

(On:u.'ugiﬁj (Dnm.'a_qig\ (Dnml’ogiej
#




Soziale semantische Zusammenarbei

e Ziel: Steigerung der Produktivitat bei asynkroner,
verteilter Zusammenarbeit

e Losungsansatz: Semantische Wikis
t

DAac:s I-I-—\ CrAanv
“CDU l.dl.o LITICI

Informationen

il

4+
LIl

o
=

Y M 7~ C 1
gente otru

Properties | Map Calendar | Discussion History | Edit

page discussion edit history

. (] \ Hauptbahnhof: o
Thomas Riechert 2 " e
= |B]L eipzig Hbf g | & Karte
vEard % 25, X e
T = Tl
Field: Software engineering L i e
sipzig 5 X Promenaden 7 z
Postion:  Researcher{Diplinf) W+ Peinasu Haupthahrnof & £ 4o
- | - Lewpzi r e
riechert@informatik.uni-leipzig.de? B 2 = g- G*QF““
e o = LY.
| i Affiliation:  AKSW Z Sla®
- i Resource Edit \iew o L e
. Homepage: http://bis.informatik.uni- 3'3 o =ipzig =z~
Projects leipaig.de 3" ~hopinstraie _ Zentrum-Ost 7|7z
L [ThomasRiechert @ Properties Map Calendar Discussion History Edit o Butinerstrale EYa
= Softwiki L = = en
ol o o o =
» Ontowiki Phone +49 341 97 32323 Properties for Thomas Riechert =g 5 Egelstrage W
z g
Country Germany homasRiechert =
Attended adresse Johannisgasse 26, 04103 Leipzig, Germany ]
= E-Learning 2.0 - DELFI 2008, WS: Semantic Web MuC 2008 (September 2008) zugehoerigkeit 3 University of Leipzig
Knows ; . . L
email riechert@informatik.uni-leipzig.de
= Saren Auer, Michael Martin, Sebastian Dietzold fax +49 341 9732329
Students
vorname Thomas
s50me person
) P nachname Riechert
Facts about Thomas Riechert @ RDF feed &§ Title Thomas Riechert
Advises? Some person + —
Affiliation  AKSW + €, foaf:depiction /
Degree Dipl-nf. + :;'
Email riechert@informatik. unileipzig.de &4 + B
Foaf:tkows Soren Auer + 4, Michael Martin + %, and Sebastian Dietzold +




myspace Sl

5 plazi far Priengs. T R ey (R

B ] s raslution

web slte 0
exporters

$iO( $)0( 8i0( $iO( — FOAF

\\ 1 / micrefermats (contact,
lecatlon, event)

I - “"-,
after ARG 511 ( w |
T CTTPI 1 e | O | E

Leipziger Semanti. Web Tag

aggregation:




AKSW Linked Data Web Bausteine

DL-Learner
Machine Learning for
Ontologies

OWLDB

Extending DBs for ontology
handling / revealing implicit
information

v

RDF Query Subsumption

& View Maintenance
Scaling database backed
Triple Stores

—
OntoWiki
Collaborative creation of
explicit knowledge via
Semantic Wikis

DBpedia
“Semantification” of
Wikipedia

Triplify
“Semantification” of (small)
Web Appllcatlons

)CTrI plify

EEINE STl

Grundlagen
Marrying databases with RDF
and ontologies

Werkzeuge

T

Vakantieland
Building Data Web applications

SoftWiki
Distributed, stakeholder driven
Requirements Engineering

v

OpenResearch.org
A semantic Wiki for the sciences

XOperator
Combining Instant Messaging
with the Data Web

Anwendungen
Bringing the Data Web to
end users



Dankel

Dr. SOren Auer
auer@informatik.uni-leipzig.de

Research group Agile Knowledge Engineering & Semantic Web
(AKSW): http://aksw.org

e http://Triplify.org
 http://DBpedia.org

e http://OntoWiki.net

e http://OpenResearch.org

e http://aksw.org/projects/xOperator
* DL-Learner.org

e Cofundos.org



