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Beschriankungen des World Wide Web (1/7) ﬂ patner

Erinnerung: Das WWW erlaubt Zugriff auf enorme Menge an
Informationen

m Es gibt Milliarden von WWW-Dokumenten - allerdings ist nur ein
kleiner Teil von Suchmaschinen indexiert

m AuBerdem konnen Milliarden von Dokumenten im Deep Web
gefunden werden

m Die Menge der Dokumente im WWW verdoppelt sich alle 6 Monate
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World US. Politics

U.S. Calls on
Ferguson to
Overhaul Its
J usttce System

Areport examining the deadl\
shooting of an unarmed black
teenager by a white police
officer in Ferguson, Mo., said
that the city had engaged in
multiple constitutional
violations.

=177 Comments

Policing, Revenue
and Discrimination

u’ent Hand n Hand

9:50 PM ET

Ferguson, a report finds, acts
less like a municipality and
more like a business,
extracting money from poor
blacks that it uses to sustain
the city’s budget.

RELATED COVERAGE

- USS. Clears Ferguson Officer in
Inquiry &:58 P ET

- Report: What Happened in
Ferguson?

Chinese Premier
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Opinion Technology Science Health
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FROM THE EXECOTIVE\PRODUCERS OF HOMELAND AND HEROES

DIG DEEPERO

Hillary Rodham Clinton on Tuesday in Washington. An aide set up
clintonemail.com and registered it to her New York home.

A Mark of Status for Clinton’s Inner Circle

EDER 12:43 AM ET

A domain name set up for Hillary Rodham Clinton shielded her

correspondence and was used for coveted accounts that
conferred prestige and closeness to the secretary of state.
RELATED COVERAGE

- Clinton Asks State Dept. to Release Emails 50 minutes sgo

- Democrats Rally to Clinton’s Defense After Email Disclosure
- Associated Press Threatens Legal Action Over FOIA Requests

Jawbone s Dlscovery Fills Barren Evolutionary Period

The 2. 8 million-year-old
mandible of a Homo habilis
predates by at least 400,000
years any previously known
Homo fossils.

Magazine Real Estate ALL
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END OF DAYS PROMO

FFICIAL TRAILER

The Opinion Pages

A Chilling Portrait of
Ferguson

The Missouri town must move
far more aggressively to
correct its dangerous problem
of entrenched racism.

MORE IN OPINION

- Editorial: The Fate of
American Health Care

- Op-Ed: Shortchanging New
Jersey by Billions

- Taking Note: High Rent, Low
Wages

Watching

CHARLES M. BLOW
The Feds vs. Ferguson

The Ferguson Police
Department and the municipal
courts treated citizens like a
revenue stream, violating their
constitutional rights in the
process.

 Bruni: Hillary’s Messy Habits

 Friedman: What Bibi Didn't
Say

- Edsall: Establishment
Populism Rising

4m  The family of a Canadian pastor says it has received
confirmation that he has been detained in North Korea
after traveling there on a humanitarian trip.

A Singapore court sentenced two Germans to canings and
jail time after they admitted spray-painting a train with

graffii.

Reuter

The number of people worth $30 million or more rose to
Marly 173,000 worldwide last year, a study found

Relevante Informationen?

Was ist wichtig, was nicht?

Was ist Information, was
ist Werbung?

Was ist Bedeutung der
Information?

Wie glaubwiirdig ist die
Information?

Was geh6rt zusammen?

Welche Teile sind eigentlich
uberfliissig?
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U.S. Calls on
Ferguson to
Overhaul Its
J usttce System

A report examining the deadl\
shooting of an unarmed black
teenager by a white police
officer in Ferguson, Mo., said
that the city had engaged in
multiple constitutional
violations.

=177 Comments

Policing, Revenue
and Discrimination

Went Hand n Hand

9:50 PMET

Ferguson, a report finds, acts
less like a municipality and
more like a business,
extracting money from poor
blacks that it uses to sustain
the city’s budget.

RELATED COVERAGE

- USS. Clears Ferguson Officer in
Inquiry &:58 P ET

- Report: What Happened in

Ferguson?
Chinese Premier
Moo fD o an
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The Opinion Pages

A Chilling Portrait of CHARLES M. BLOW

Ferguson The Feds vs. Ferguson

By THE EDITOR RD The Ferguson Police -
The l\hssoun town must move  Department and the municipal - -

far more aggressively to courts treated citizens like a -

correct its dangerous problem  revenue stream, violating theig®

of entrenched racism. constitutional righ}in

MORE IN OPINION Process.

 Editorial: The Fate of > Brini: Hillary’s Messy Habits

American Health Care
erican  Friedman: What Bibi Didn't
" OpEd: ShortchangjpNe Say
Jersey by Bi
 Edsall: Establishment

- Takipg#ote: High Rent, Low Populism Rising
Hillary Rodham Clinton on Tuesday in Washington. An aide set up > ages
clintonemail.com and registered it to her New York home.

‘Watching

A Mark of Status for Clinton’s Inner Circle

4 STEVE EDER 12:43 AM ET
A domaxn name set up for Hillary Rodham Clinton shielded her
correspondence and was used for coveted accounts that
conferred prestige and closeness to the secretary of state.

The family of a Canadian pastor says it has received
confirmation that he has been detained in North Korea
after traveling there on a humanitarian trip.

RELATED COVERAGE

- Clinton Asks State Dept. to Release Emails 50 minutes sgo

- Democrats Rally to Clinton’s Defense After Email Disclosure
- Associated Press Threatens Legal Action Over FOIA Requests

A Singapore court sentenced two Germans to canings and
jail time after they admitted spray-painting a train with

Menschliche Nutzer haben
e kontextuelles Wissen /

The number of people worth $30 million or more rose to
nearly 173,000 worldwide last year, a study found.
The

Jawbone s Dlscovery Fills Barren Evolutionary Period

The 2. mx]lmn—year—old
mandible of a Homo habilis
predates by at least 400,000
years any previously known
Homo fossils.

Allgemeinwissen und konnen

daher die (meisten) Informationen
korrekt interpretieren
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The Opinion Pages

A Chilling Portrait of
Ferguson

The Mmsoun town must move
far more aggressively to
correct its dangerous problem
of entrenched racism.

MORE IN OPINION

- Editorial: The Fate of
American Health Care

- Op-Ed: Shortchanging New
Jersey by Billions

CHARLES M. BLOW

The Feds vs. Ferguson

The Ferguson Police
Department and the municipal
courts treated citizens like a
revenue stream, violating their
constitutional rights in the
process.

lary’s Messy Habits
: What Bibi Didn't

- Edsall: Establishment
Populism Rising
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* U.S. Clears Ferguson Officer in
Inquiry 558 PM ET

- Report: What Happened in The 2. 8 mx]lmn -year-old
Ferguson? mandible of a Homo habilis

predates by at least 400,000
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Homo fossils.

Jawbone s Dlscovery Fills Barren Evolutionary Period

The number of people worth $30 million or more rose to
nearly 173,000 worldwide last year, a study found.
The Guai

Chinese Premier
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A Singapore court sentenced two Germans to canings and

Ein Roboter (Programm) kann
nicht zwischen wichtigen und
unbedeutenden Informationen
unterscheiden, da es Bedeutung
nicht versteht
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The Opinion Pages

CHARLES M. BLOW

The Feds vs. Fergusol
The Ferguson Police
Department and the municipal
courts treated citizens like a

A Chilling Portrait of
Ferguson
The Missouri town must move
far more aggressively to

correct its dangerous problem
of entrenched racism.

MORE IN OPINION
- Editorial: The Fate of

revenue stream, violating their
constitutional rights in the
process.

 Bruni: Hillary’s Messy Habits

American Health Care
+ Friedman: What Bibi Didn't
- Op-Ed: Shortchanging New Say man: What Bibi Didn
Jersey by Billions A
- Taking Note: High Rent, Low gﬂ;ﬁ'ﬁgﬁ:m"t
Wages

Hillary Rodham Clinton on Tuesday in Washington. An aide set up
clintonemail.com and registered it to her New York home.

A Mark of Status for Clinton’s Inner Circle Watching
By AMY CHOZICK and STEVE EDER 12:43 AM ET am
A domain name set up for Hillary Rodham Clinton shielded her
correspondence and was used for coveted accounts that

conferred prestige and closeness to the secretary of state.

The family of a Canadian pastor says it has received
confirmation that he has been detained in North Korea
after traveling there on a humanitarian trip.

RELATED COVERAGE

- Clinton Asks State Dept. to Release Emails 50 minutes ago 2h
- Democrats Rally to Clinton's Defense After Email Disclosure

- Associated Press Threatens Legal Action Over FOIA Requests

A Singapore court sentenced two Germans to canings and
jail time after they admitted spray-painting a train with

(ol Allerdings bietet HTML nur sehr
e e begrenzte Mdglichkeiten,
Metadaten zu beschreiben

Jawbone’s Discovery Fills Barren Evolutionary Period 3h

The 2. on-year-old
mandible of a Homo habilis
predates by at least 400,000
years any previously known
Homo fossils.
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charset="UTF-8" />

http-equiv="cache-control" content="no-cache" />
http-equiv="content-language" content="en-US" />
http-equiv="content-type" content="text/html; />
name="author" content="Jane Doe" />

name="description" content="...summary of web page..."

name="robots" content="all" />
name="keywords" content="meta
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Beschrankungen des World Wide Web (7/7)

m WWW wurde urspringlich fir Menschen entwickelt
m Technologie hinter dem WWW ist Markup-Sprache HTML
m HTML und CSS beschreiben
o wie Informationen strukturiert und dargestellt sind
o wie Informationen verlinkt werden kbnnen

o aber nicht Bedeutung der Informationen

Semantik?

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel
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Semantik rr!.g}ctitnt?{

Semantik ist Teilgebiet der Linguistik, dass sich mit

m Sinn und

m Bedeutung

von Sprachen und linguistischen Symbolen beschaftigt
Semantik versucht Frage zu beantworten, wie

m Sinn und Bedeutung von komplexen Begriffen abgeleitet werden
kdnnen von Sinn und Bedeutung einfacher Begriffe

Semantik baut auf Syntax auf

m Kommunikation bendtigt ein allgemeines Verstandnis von
Syntax und Semantik der ausgetauschten Sprachsymbole und
Zeichenketten

- Gegenseitiges Verstandnis ist nur maglich, wenn Sender und
Empfanger die identische Semantik vereinbart haben

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 9
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Problembereich 1: Suche nach Informationen Institut

Schlusselwort-basierte Suche

Web Books Images Videos News More ~ Search tools

@

m Ruft viele irrelevante Ergebnisse ab

About 19,200,000 results (0.21 seconds)

Ontology - Wikipedia, the free encyclopedia
. Wikipediav) ‘wiki vv ‘ . , ,
0 verschiedene Bedeutun gen ( Homonyme ) Quintogly ke the phloeopticat sty of the oo of bong, becaming, exstenco, o

Ontology (information science) - Category of being - Parmenides - Being

Ontology (information science) - Wikipedia, the free ...

‘Wikipedia > wiki ~
O a n e re r 0 n eX In computer science and information science, an ontology is a formal naming and

definition of the types, properties, and interrelationships of the entities that really or
fundamentally exist for a particular domain of discourse

m Kann nicht alle relevanten Ergebnisse Sanord Unnersy sl 1

In the context of knowledge sharing, | use the term ontology to mean a specification of
a conceptualization. That is, an ontology is a description (like a formal

fi n d e n Ontology - Merriam-Webster.com

Merriam-Webster > dictionary ~
noun on-tol-o-gy \an-'ta-lsjé\. Definition of ONTOLOGY. 1. - a branch of metaphysics
concemned with the nature and relations of being. 2. : a particular theory

|:| Sy n O ny m e Ontology: Theory and History from a Philosophical Perspective

www.ontology.co ~
Apr 10, 2014 - Ontology in Contemporary Philosophy, its Historical Relationship with
Metaphysics and Logic, Bibliographies on Ontological Topics

o Mangel an prazisem Kontext o Ontology - Buflalo Ontology Site

University at Buffalo > ontology > smith > articles ~

Cited by 4 - Related articles

‘metaphysics’ is then used for the study of which of the various alternative possible
ontologies is in fact true of reality. (Ingarden 1964) The term ‘ontology’ (or ...

Ontology - semanticweb.org

semanticweb.org » wiki ~

Ontologies are considered one of the pillars of the Semantic Web, although they do not
have a universally accepted definition. A (Semantic Web) vocabulary can

Anforderung: ikt dbpedia.org : Ontology

DBpedia > wiki > Ontology ~
Sep 11, 2014 - The DBpedia Ontology is a shallow, cross-domain ontology. which has
been manually created based on the most commonly used infoboxes

- EinfUhrung einer formalen Terminologie / Ontologies - 3G

www.w3.0org > Standards > Semantic Web ~
There is no clear division between what is referred to as “vocabularies™ and *

o n to I o g i e ontologies”. The trend is to use the word “ontology” for more complex, and possibly ..

ontology - Wiktionary

Wiktionary » wiki ~

Containing Philosophy in general, Metaphysicks or Ontology. Dynamilogy or a
Discourse of Power, Religio Philosophi or Natural Theology. Physicks or Natural

Einfihrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 10
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Schliisselwort-basierte Suche A «

Web Books mages Videos News More ~ Search tools

m Ruft viele irrelevante Ergebnisse ab

Ontology - Wikipedia, the free encyclopedia
\’Vlkp edia » wiki v

o Verschiedene Bedeutungen (Homonyme) =2 e e o oo o b 7

Omolog;.v (informanons ) s egory of bei ng - Pa s - Being

out 19,200,000 results (0.21 seconds)

Ontology (information science) - Wikipedia, the free ...

A Wikipedia > wiki ~
) -
O n d e r A0 formal naming and
es that really or

el Ontologie: Explizite formale Spezifikation einer

finden gemeinsamen Konzeptualisierung

metaphysics

Perspective

5 Syng Eine Ontologie besteht aus:

alENl - Taxonomie, d.h. eine Hierarchie von Konzepten
- sprachlichen Beschreibung, z.B. OWL

Eithough they do not
y can

Anforderung:

wiki. dbpedia org : Ontology
DBp edia > wiki > Ontology ~

ep 11 m TI DBp edia Ontolo: gy shallow, cross-domain ontology. which has
I)een ally created based ol th x commom;. used infoboxes

- EinfUhrung einer formalen Terminologie / ontotogies - wac

SQStdd » Semantic Web ~

There is no clear division between what is refe ed to as “vocabularies” and

le
0 nto I og ie ontologies”. The trend is to use the word ology” for more complex, and possibly

ontology Wlktlonary

Wiktionary > wiki

Containin, g Philosophy in general, Metaphysicks or Ontology. Dynamilogy or a
Discourse of Power, Rel Ig Phl sophi or Natural Theology, Physicks or Natural

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 11



Problembereich 2: Informationsextraktion

TIME INC. NETWORK : Sl SPORTS ILLUSTRATED b MORE

TIME

I E Subscribe

I peore [[) ForTuNE

m Nur Menschen kdnnen Informationen
korrekt extrahieren

ver R EED ° THE BRIEF
m Software (Roboter) fehlt o oo =
o kontextuelles Wissen ustposteD

Watch Sir lan McKellen Put a
g,d New Twist on an Old Favorite @
B in Mr. Holmes Trailer A

o Allgemeinwissen ,

"__ One Third of the World’s
Population Suffers From Untreated
3
! Tooth Decay 22 2 er

wird bendtigt, um Informationen Gy s
aus ihrer Text- oder Bild-basierten

Darstellung zu extrahieren

U.S. Envoy Bloodied in
Seoul

On Thursday, the U.S. ambassador to South Korea, Mark
Lippert, 42, was slashed on the face and wrist in the South
Korean capital. The attacker reportedly bellowed "South and
North Korea should be reunified” and anti-U.S. slogans as he
was restrained

Clinton Emails to Be
Released

Hillary Clinton tweeted that she
has asked the State Department to
release her online
correspondence. "l want the public
to see my email," she said

Australians Await
Execution

Despite international pleas to
spare nine foreigners convicted of
trafficking, Indonesian President
Joko Widodo refuses to pardon
drug convicts on death row

Anforderung:

. Boston Bombing Survivors Give
4 Testimony

Survivors of the 2013 Boston Marathon bombings

appeared in a Boston federal court on Wednesday to

deliver testimony of the bloodshed. "I remember

thinking, this is it, 'm going to die. I'm not going to

make it," recalled one

U.S. Ambassador to South Korea
j Bloodied in Seoul Knife Attack 1 1

New Google Doodle Honors
Inventor of Flat Map Gerardus
Mercator 1239 v e7

B Who Will Lead Black Americans?

1 e
7

- Aggregation und Integration von
Informationen aus verschiedenen
Quellen

Hillary Clinton Has Asked for Her
Emails to Be Made Public 12

¥

THE BRIEF

VIEW EXAMPLE

SUBMIT

Email
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ENTERTAINMENT

®

Avengers: Age of
Ultron Trailer Shows  ©
a New Superhero

FEATURED

KAREEM ABDUL-
JABBAR

Who Will
Lead Black
Americans?

RICHARD CORLISS
The Birth of a Nation 100
Years Later: Still Great, Still
Shameful

KARL VICK

A Speech That Fell Short o
and Tied Netanyahu in
Knots

RANA FOROOHAR

The Real Meaning of $9 an
Hour

IAN BREMMER

5 Disputed Numbers That
Explain Geopolitics

JAMES PONIEWOZIK
Unbreakable Kimmy
Schmidt Is Must-Stream
Comedy

JOE KLEIN

Jeb Bush’s Sense and
Sensibility

12



Hasso
Vision fir das Semantic Web H plattner

Tim Berners-Lee - Erfinder des WWW - im September 1998:

m ,Das Web war als Informationsraum entworfen worden, mit dem
Ziel nicht nur fur Mensch-zu-Mensch Kommunikation nitzlich zu
sein, sondern auch, dass es Maschinen moglich ist, sich zu
beteiligen und zu helfen.”

m HTML als Sprache zur Strukturierung von Informationen im
WWW fehlt es an Mdglichkeiten, die Bedeutung der
Informationen auszudricken

Ich weil,
was du

meinst ...

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 13
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Potenziale des Semantic Web (1/3) ﬂm?}tﬁ"ﬁ{

Beispiel 1: Suchmaschinen heute
Suchanfrage: ,Golf von 2015"
Nutzer muss Anfrage verfeinern, da Ergebnisse mehrdeutig sind
m Anfrage zu , Golf":
o Auto oder Sport oder sonstiges? = Verfeinerung: Auto
m Anfrage zu ,2015":

o Jahr der Konstruktion oder technischer Parameter?
= Verfeinerung: Jahr der Konstruktion

m Anfrage zu ,Golf von 2015";

o Verkaufsangebot, Handbuch oder sonstiges?
= Verfeinerung: Handbuch

Suchmaschine muss Nutzer nach Bedeutung der Anfrage fragen

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 14
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Potenziale des Semantic Web (2/3) H plattner

Beispiel 1: Suchmaschinen von morgen
Suchanfrage: ,Golf von 2015"
Suchmaschine ,kennt" den Nutzer

m Nutzer Uberprift in letzter Zeit regelmaBig Ergebnisse von
professionellen Golf-Turnieren

m Nutzer hat online im letzten Jahr Golfschlager gekauft
m Nutzer hat News-Gruppe ,en.rec.golf.balls™ abonniert
m Nutzer hat Bildschirmhintergrund ,PGA Tour 2014" gewahlt

m Nutzer besitzt die Domain www.thegolffanatic.com

Suchmaschine kann anhand dieses Wissens Bedeutung der Anfrage
erschlieBen und richtig beantworten ...

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 15
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Potenziale des Semantic Web (3/3) H plattner

Beispiel 2: Planung eines Familienurlaubs
Programm-Eingabe: Urlaub am Meer, >10 Tage, Familie, <2000 €

m Programm Uberprift Kalender aller Familienmitglieder und sucht
nach freien Zeitraumen

m Programm Uberprift Urlaubsangebote flr Zeitraume anhand der
Anforderungen

o geografische Parameter
o familienfreundlich?
o Golfplatz in der Nahe?

O

m Programm Uberprift freie Kapazitaten und stellt Auswahl aus
passenden Angeboten zusammen

m Programm organisiert Transport anhand des ausgewadhlten Ortes

EinfUhrung in das Semantic Web | openHPI | Prof. Dr. Christoph Meinel 16



Ziele des Semantic Web

m Automatische Organisation von Wissen in der jeweiligen Domane

m Bereitstellung automatisierter Werkzeuge fir Wartung,
Entfernung von Inkonsistenzen oder Extraktion von neuem
Wissen

m Ersetzung der Schllsselwort-basierten Suche durch Inhalts-
basierte Suche mit ,intelligenten™ Frage- und Antwort-Zyklen

m Nutzerfreundliche Suche
m Extraktion und Darstellung von Wissen

m Beantwortung von Fragen zu Uber verschiedenen Dokumente
verteilte Informationen

m Exakte Bestimmung, wer auf welche Teile einer bestimmten
Information zugreifen kann
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Hasso
Technische Realisierung des Semantic Web (1/2) H plattner

Realisierung des Semantic Web bendtigt Anzahl von Technologien
flir jeweils verschiedene Zwecke:

m Jede Informations-Quelle im Semantic Web bendtigt eine
eindeutige Kennung
= URI

m Informationen im Semantic Web missen formal ausgedrickt
werden, um automatisiert verarbeitet werden zu kénnen; dazu
wird einheitliche Syntax gebraucht
= XML, XMLSchema

m Einfache semantische Beziehungen zwischen Informations-
Entitaten missen ausgedrickt werden kdnnen
= RDF (Resource Description Framework), RDFSchema
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Hasso
Technische Realisierung des Semantic Web (2/2) ﬂﬂiﬁ?ﬁ{

Realisierung des Semantic Web bendtigt eine Anzahl von
Technologien flr verschiedene Zwecke:

m Verschiedene Semantiken mussen beschreib- und erklarbar sein,
um auch scheinbar inkonsistente Informationen kombinieren zu
kdnnen
= Ontologien

m Neue Information (Wissen) muss aus vorhandenen Informationen
abgeleitet werden konnen
= Inferenz-Mechanismen

m Datenschutz (in Bezug auf Vertraulichkeit und Integritat) muss
gewahrleistet werden kénnen
= XMLEncryption and XMLSignature
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Semantic Web - Technology Stack

Hasso
Plattner
Institut

/
Selbst-
beschr.

Dokum.

/ Regeln

Daten

/

Vertrauen

Daten

Beweis

Logik

Ontologie Vokabular

lnjeubis
9|e31b1(

RDF + RDF Schema

XML + Namespaces + XML Schema

URI

Unicode

Weitergehende Informationen:
= openHPI Kurse zu Semantic Web Technologien von Prof. Dr. Harald Sack
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Hasso
Linked Open Data (1/2) m?,}ti?ftr

m Weltweites Netzwerk im Web frei verfigbarer Daten, die
automatisiert von Programmen verarbeitet werden kénnen

m Werden per URI und HTTP abgefragt

m Meist per RDF beschrieben und verlinkt, semantisch abfragbar
per SPARQL

m Damit auch Teil des Semantic Web

m Bekannte Datensatze:
o DBpedia: Extrahierte Informationen aus Wikipedia
o FOAF: Datensatz Uber Personen und ihre Beziehungen
o GeoNames: Informationen Uber Orte und deren Position

D [}
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Linked Open Data (2/2)

Publications
Uite Scences |

Cross-Domain

Social Networking
Geographic
Govemnment
Media | )
User-Generated Content
Linguistics )

Linked Datasets as of August 2014 @ @
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