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J.C.R. Licklider Robert Taylor Larry Roberts
ARPA IPTO Director ARPA |IPTO Director ARPA IPTO Chief Scientist

(1962-1964) (1966-1969) (1966-1973) e @

"[...] we are entering a technological age

In which we will be able to interact with -
the richness of living information - not poP 1

merely in the passive way that we have
been accustomed to using books and u @
libraries, but as active participants in an
ongoing process, bringing something to it

through our interaction with it, and not
simply receiving something from it by our =

. -
connection to it. Q Siqea
J.C.R. Licklider, Robert Taylor: "The Computer as a Communication Device".

Science and Technology 76, pp. 21-31 April 1968.

ARPANET
29 October 1969
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Knowledge Engineering with Semantic Web Technologies
The Growth of the ARPANET
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First Generation: The Internet I Hasso
Computer Centered Processing ' IPIa'\gt_re:

* How did the user get the information?

bash — 74x20

lerminal

Last login: Tue Novw 4 15:33:53 on tiys@Oop

harald-sacks-macbhook:~ harald} D

. open terminal
2. connect to remote computer

3. retrieve file system data from
remote computer

4. download file from remote to
local computer

5. read file on local computer

e PTG E—

Problem:
o |nformation access requires expert knowledge

¢ |nformation access is expensive...
¢ |nformation retrieval is very expensive...
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Second Generation: The Web
Document Centered Processing

e How did the user get the information?

3% Version 4.78 [en]-20010625 - Netscape

oLt vew Go Lommnicaor Hep) =~ =~~~ |

vy = A & » W S

| 1 Reload Search Netscape /7!
son | about

Dokument

——-- . — H\/per\\nk
3
Shop Stop

= &.11” What's Related

&
Home Security

Dokument

—

Netscape: Communicator 4.78

Copynght © 1994-2001 Netscape Communications

Corporation, All nghts reserved
NETSCAPE

1

1. open browser
2. load document

A"

This software is subject to the license agreement set forth in the license.
Pleage read and agree to all tenns before using this soflware.

Netscape and Netscape Navigator are registered trademarks of Netscay
Commuscations Corporation m the United States and other countries,
Netscape's logos and Netscape product and service names are slso
trademarks of Netscape Communications Corporation, which may be
registered i other countnies.

Contains JavaScript software technology invented and mnplemented ¥
Netscape Communications Corporation Copyright © 19942001 Nets¢
Communications Corporation. The JavaSenpt name is a trademark or
registered trademark of Sun Microsystems, Inc. in the United States ¢
other countries and 1s used under license. Other product and brand ¢

I® [ | 'Document: Done

Advantages:
e No expert knowledge required
e Simple information access
¢ Information retrieval via search engines

Dokument
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j. Click on next hyperlink
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ENCYCLOPEDIE,

DICTIONNAIRE RAISONNE
DES SCIENCES,

DES ARTS ET DES METIERS,

PAR UNE SOCIETE DE GENS DE LETTRES.

Mis en ordre & publié¢ par M. DIDEROT, de I'’Académie Royale des Sciences & des Belles-
Lettres de Pruffe ; & quant & la PARTIE MATHEMATIQUE, par M. D'ALEMBERT,
de I'Académie Royale des Sciences de Paris, de celle de Pruffe, & de la Sociéeé Royale
de Londres,

Tantim feries junr?ur.:qm pollet,
Tantim de medio Jumpris accedis honoris ! Horar.

TOME PREMIER.

e

A PARKILS,

A S S ON, e Saimt Jacques, & la Science,

1 D lainé , rue Saine Jacqgues , & la Plame dor.

BRETON, Imprimeur ordinaire du Roy , e J. le Harpe.

RAND, rmeSaun j.::"u:a , & Saint Landry, & eu (n:bro'f.
e e e

M.DCC. LL
AVEC APPROBATION ET PRIVILEGE DU ROFK

AR

But the original idea is much older....

Denis Diderot
(1713-1784)

Jean-Baptiste
le Rond

d'Alembert
(1717-1783)
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Le diverse et artificiose machine;
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Agostino Ramelli (1588),
Le diverse et artificiose machine;
composte in lingua ltaliana et Francese
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Vannevar Bush proposed the first
Hypertext-System ,,MEMEX* in 1945

—
Vannevar Bush

(1890-1974)

Memex in the form of a desk would instantly bring files and material on any subject to the operator's fingertips. Slanting
translucent viewing screens magnify supermicrofilm filed by code numbers. At left is a mechanism which automatically
photographs longhand notes, pictures and letters, then files them in the desk for future reference (LIFE 19(11), p. 123).

vgl. Vannevar Bush, As we may think ,
Semantic Web Technologies | Dr. Harald Sack, Hasso Plattner Institute, University of Potsdam — The Atlantic Monthly, 1945, July



Why was the Web such a big success ?

Lynx 1993

Lynx default home page |a

“penki2va.us

NELCONE TO LYNX AND THE WORLD WIDE HWEB CHWW>

e “are usnng a Juu Pro-i’va-]led Lynx. For more information about
- obtaining and installing Lunx p-“.,i choose About Lynx

INFORMAT ION SOURCES FOR AND ABOUT KW _5”:-**ﬁrh ERNET
* For a description of WWH choos¢ Heb OUervler
* ﬂbout the uuu lnformatlon Shari ) ki
* v
Nl nternet Besourees Ile ta- ln

=
s

: w(searchable index of HWHHW resources)

EDUCHTION-RELHTED INFORNHTION SOURCES
* Yirginia Department of Education
* ASKERIC Virtual Library
u * Educational Online Sources
i * K12 Information Home Page (from CNIDR)
& * University of Virginia GHIS
* U.S. Department of Education

JRL to open: ttp:f/marg.mhost.chfgcsummer/index.htmll
Arrow keys: Up and Down to move. Right to follow a link; Left to go back.
Help Odptions Pirint Glo Mdain screen QOuit /=search [deletel=history list v
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Why was the Web such a big success ?

WSaic 1994
| NCSA Mosalc: Document View

File  Navigate Options Annotate Documents Manuals

Document Title: NGSA .Hosaic Demoocumnt

Document URL: 1665/ e ncsa. e a0/ damone Gams e

NCSA Mosaic Demo Document ‘

@ Introduction

This document provides a self-conts’. 2d walkthrough of the ca;. *bilities of
NCEA Mogaic for the X Window £ sstem. a World Wide Web an:. networked

- O - -
----------------------

@ Hyperlinks

As you can see, NC. A Mosaic presents formatted documents with embedded
hyperlinks. Pointing i(he mouse and clicking on a hyperlink will take you to the
document at the < ..er end of the hyperlink -- the referenced document can be

B L N e T T T

fulltext search engine (WAIS server) at Thinking Machines Corp, in
Massachusetts that contains an archive of Communications of the ACM articles.

B e e e

Search Keyword: l

Back| Fonwaidl| Home| Reload| Open..| Save As..| Clone| New Window| Close Window|




Why was the Web such a big success ?
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What's next...?
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There seem to be no Limits of Growth...

- ridLuiel
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Internet Domain Survey Host Count
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Source: Internet Systems Consortium [www._isc.org)

http://www.isc.org/
(up grgweein%g/\%/gg%)echnologie\ le,dmiversity of Potsdam
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From Web 1.0 to Web 2.0 Web 2.0 is the

Web Content and Applications are Changing business revolution in

the computer industry

Caused by the Move to
o BNl (e Internet 4q
/ S TR RS Dlatform, gng an
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Just keep in mind that the Web is based on public
infrastructure, protocols, and data transfer...
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02. The Limits of the (current) Web ...

OpenHPI - Course Knowledge Engineering with Semantic Web Technologies
Lecture 1: Knowledge Engineering and the Web of Data
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How can we find information

4 in the Weh?

Semantic Web Technologies , Dr. Harald Sack, t



current solution. ﬂ Hasso

Plattner
Inctitut

GOOgle

Google

Semantic Web Technologies , Dr. Harald Sack, Hasso Plattner Institute, University of Potsdam
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The Web is really big...

eca. 25 x 10 indexed documents in search engines

(TNL Blog: Google has 24 billion items index,
considers MSN search nearest competitor, September 2005)

®\Veb Crawler: > 102 (1 trillion) documents

(The Official Google Blog: We knew the Web was Big Juli 25, 2008
http.//googleblog.blogspot.de/2008/07/we-knew-web-was-big.html )

® Google Search Index Caffeine comprises
ca.100 Million Gigabytesi.e. 10'" Byte

(SMX Video: Google’s Matt Cutts On Caffeine Launch, June 9, 2010,
http.//searchengineland.com/smx-video-googles-matt-cutts-on-caffeine-launch-43933)

e Deep\Web (Darkweb) estimated to be about 550 times
bigger than Surface Web
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Google

Last Month

Last Three Months

Last Year

Last Two Years

The size of the World Wide Web:
Estimated size of Google's index

Size in billion webpages

rrrigyrrrrjyjrrrryrrrryrrrryrrrrjyrrrryrrrrjyrrrr

Size Google
(Number of webpages)

L S

08 Feb 2014 26 Feb 2014

16 Mar 2014 03 Apr 2014

21 Apr 2014
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From Data to Information in the WWW

-_—

From EheNew York Eimes Monday, April 28, 2014

£ Today'sPaper Personalze Your Weather [} o OF LIFE.

WORLD US. NEWYORK BUSINESS OPINION SPORTS SCIENCE ARTS FASHION &STYLE VIDEO

One Therapist,
$4 Million in
Medicare Bills

in One Year

By JULIE CRESWELL and ROBERT
CEBELOFF

Physical therapy is a big
recipient of national Medicare
dollars — and physical
therapists in Brooklyn are
among the biggest billers of
all, government data indicates.

= 33 Comments

Obama Says More
Sanctions Against
Russia Are Coming

By MARK LANDLER and PETER
BAKER 7 minutes ago

On the last stop Putting a 32,000-Ton Cap on Chernobyl
thl’s Asian mp’ By HENRY FOUNTAIN

President Chernobyl, Ukraine, is building a $1.5 billion arch to all
Obama said the but eliminate the risk of further contamination at the site
U mted.Statts . of the 1986 nuclear reactor explosion.

would impose additional W Photos: Years After Disaster, Building Progress
sanctions on Russia and freeze

some exports of military

technology. String of Deadly Storms Hits Midwest and South

+ Mayor of Ukraine's Second- By ALAN BLINDER and ASHLEY SOUTHALL 24 minutes ago '

T arceet Cityv 1€ Shot

y Qi LN TENERUUUY . FYSTEFUENELL PN Wy, IgEL. V. BaEm ¢ - L ERESWE WSpeEyy- |

All Sections
The Opinion Pages
Smartphones and the OPINIONATOR | THE GREAT DIVIDE
4th Amendment No Accounting Skills?
By THE EDITORIAL BOARD No Moral Reckoning
The police should need a By JACOB SOLL
warrant to search mobile Our financial

illiteracy is costing
us much more than
we realize.

phones, because they contain
enormous amounts of personal
information.

MORE IN OPINION * Room for Debate: Income

- Op-Ed: The War on Truth in and Affirmative Action
Ukraine * Krugman: High Plains
* @« Op-Docs: “‘Verbatim: What Moochers
* Gessen: Salon of the Exiled

Is a Photocopier?’

Today’s Times Insider
Behind the scenes of The New York Times

- Thinking of Wine as Food With Eric Asimov
» Introducing Times Insider

MARKETS » At9:09 AMET BUSINESS DAY »
Britain Germany France THE UPSHOT
FTSE 100 DAX caceo Why the Housing
669063 942285 444623 Market Is Still Stalling
+4.94 +21.30 259 the Ewnomy
+0.07% +0.23% +0.06%

Millions are living with
parents or friends and just not
setting up households.

Data delayed &t leas! 15 mnutes




From Data to Information in the WWW
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No Moral Reckoning

By JACOB SOLL

Our financial
illiteracy is costing
us much more than
we realize.

* Room for Debate: Income
and Affirmative Action

* Krugman: High Plains
Moochers

* Gessen: Salon of the Exiled

o

- Thinking of Wine as Food With Eric Asimov

« Introducing Times Insider

important and ..

By ALAN BLINDER and ASHLEY SOUTHALL 24 minutes ago

11 Stalling
4

ng with
is and just no
tholds.




From Data to Information in the WWW

From Che New JJork Times

Monday, April 28, 2014 £ Today's Paper

Personalze Your Weather

oriire. P

One Therapist,
84 Million in
Medicare Bills

n One Year

)y JULIE CRESWELL and ROBERT

'EBELOFF

*hysical therapy is a big
ecipient of national Medicare
lollars — and physical
herapists in Brooklyn are
mong the biggest billers of
11, government data indicates.

1 33 Comments

Dbama Says More
Sanctions Against

Russia Are Coming

What is news and what is ..
advertisement?

ly MARK LANDL]
IAKER T minutes

)n the last sto
f his Asian tri
resident
Jbama said th
Jnited States
vould impose
anctions on K
ome exports ¢
echnology.

Mayvor of Ukraine’s Second-

T amcaoacnt 49y Te Chant

NEW YORK BUSINESS OPINION SPORTS SCIENCE ARTS

information.

MORE IN OPINION

* Op-Ed: The War on Truth in

Ukraine

* ¢ Op-Docs: “Verbatim: What
Is a Photocopier?’

Today’s Times Insider
Behind the scenes of The New York Times

FASHION & STYLE VIDEO

All Sectior

The Opinion Pages

Smartphones and the
4th Amendment

By THE EDITORIAL BOARD

The police should need a
warrant to search mobile
phones, because they contain
enormous amounts of personal

OPINIONATOR | THE GREAT DIVIDE

No Accounting Skills?
No Moral Reckoning

By JACOB SOLL

Our financial
illiteracy is costing
us much more than
we realize.

* Room for Debate: Income
and Affirmative Action

* Krugman: High Plains
Moochers

* Gessen: Salon of the Exiled

o

- Thinking of Wine as Food With Eric Asimov

« Introducing Times Insider

By ALAN BLINDER and ASHLEY SOUTHALL 24 minutes ago

11 Stalling
4

ng with
is and just no
tholds.




From Data to Information in the WWW

From Che New JJork Times

Monday, April 28, 2014 £ Today's Paper

Personalze Your Weather Ei ¥

oriire. P

One Therapist,
84 Million in
Medicare Bills

n One Year

)y JULIE CRESWELL and ROBERT
'EBELOFF

*hysical therapy is a big
ecipient of national Medicare
lollars — and physical
herapists in Brooklyn are
mong the biggest billers of

11, government data indicates.

1 33 Comments

Dbama Says More
Sanctions Against
Russia Are Coming

ly MARK LANDL]
IAKER T minutes

)n the last sto
f his Asian tri
resident
Jbama said th
Jnited States
vould impose
anctions on K
ome exports ¢
echnology.
Mayor of Ukraine's Second-

T amcaoacnt 49y Te Chant

NEW YORK BUSINESS OPINION SPORTS SCIENCE ARTS

FASHION & STYLE VIDEO

All Sectior

The Opinion Pages

Smartphones and the
4th Amendment

By THE EDITORIAL BOARD

The police should need a
warrant to search mobile
phones, because they contain

enormous amounts of personal

information.

MORE IN OPINION

* Op-Ed: The War on Truth in
Ukraine

* ¢ Op-Docs: “Verbatim: What
Is a Photocopier?’

Today’s Times Insider
Behind the scenes of The New York Times

OPINIONATOR | THE GREAT DIVIDE

No Accounting Skills?
No Moral Reckoning

By JACOB SOLL

Our financial
illiteracy is costing
us much more than
we realize.

* Room for Debate: Income
and Affirmative Action

* Krugman: High Plains
Moochers

* Gessen: Salon of the Exiled

o

- Thinking of Wine as Food With Eric Asimov

« Introducing Times Insider

What information is
related by content?

By ALAN BLINDER and ASHLEY SOUTHALL 24 minutes ago

using
dl Stalling
v

ng with
is and just no
tholds.




From Data to Information in the WWW

From &he New YJork Times

Monday, April 28, 2014 £ Today's Paper

Personalze Your Weather i v

orLFe. 5

One Therapist,
84 Million in
Medicare Bills

n One Year

)y JULIE CRESWELL and ROBERT
JEBELOFF

*hysical therapy is a big
ecipient of national Medicare
Jollars — and physical
herapists in Brooklyn are
mong the biggest billers of

11, government data indicates.

33 Comments

Dbama Says More
Sanctions Against
Russia Are Coming

ly MARK LANDL]
IAKER T minutes

)n the last sto
f his Asian tri
resident
Jbama said th
Jnited States
vould impose
anctions on K
ome exports ¢
echnology.
Mayor of Ukraine's Second-

T amcaoacnt 49y Te Chant

WORLD US. NEWYORK BUSINESS OPINION SPORTS SCIENCE ARTS

FASHION & STYLE VIDEO

—

All Sectior

The Opinion Pages

Smartphones and the
4th Amendment

By THE EDITORIAL BOARD

The police should need a
warrant to search mobile
phones, because they contain

enormous amounts of personal

information.

MORE IN OPINION

* Op-Ed: The War on Truth in
Ukraine

* ¢ Op-Docs: “Verbatim: What
Is a Photocopier?’

Today’s Times Insider
Behind the scenes of The New York Times

« Thinking of Wine as Food With Eric Asimov

» Introducing Times Insider

What does the
information mean?

By ALAN BLINDER and ASHLEY SOUTHALL 24 minutes ago

OPINIONATOR | THE GREAT DIVIDE

No Accounting Skills?
No Moral Reckoning

By JACOB SOLL

Our financial
illiteracy is costing
us much more than
we realize.

* Room for Debate: Income
and Affirmative Action

* Krugman: High Plains
Moochers
* Gessen: Salon of the Exiled

using
dl Stalling
v

ng with
is and just no
tholds.




From Data to Information in the WWW
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Humans have contextual knowledge, world
knowledge and experience to solve the problem




The Web is Supposed to be Used by Humans

<td>Die Artikel <strong class="selflink">Klassifikator
(Informatik)</strong> und <a href="/wiki/Klassifikations
title="Klassifikationsverfahren">Klassifikationsverfahre:

ﬁberschne
abzugrenz
nref="/wi
k.29 -~ Kl
2009">Dis
Baustein
href="/wi
title="Wi
href="/wi
Q">Q the
title="W1i
(CET)</sn
</tr>

</table>

® [he Web is based on the markup language HTML

e HTML describes

® how information is presented

® how information is linked

® put not, what the information means
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<p>Ein <b>Klassifikator (Informatik)</b> sortiert Dokumer
ein. Diese Methodik kommt vor allem im <a href="/wiki/Wek
title="Webmining"” class="mw-redirect">Webmining</a> zum I}
enSsehhy Iseae/ns
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05: The Importance of Meaning

OpenHPI - Course Knowledge Engineering with Semantic Web Technologies

Lecture 1: Knowledge Engineering and the Web of Data
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Syntax (greek ovtacic = Arrangement, Ordering)
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Syntax (greek ovtacic = Arrangement, Ordering)

¢ |n grammatics denotes the study of the principles and
processes by which sentences are constructed in particular
languages.


http://en.wikipedia.org/wiki/Sentence_(linguistics)
http://en.wikipedia.org/wiki/Sentence_(linguistics)
http://en.wikipedia.org/wiki/Natural_language
http://en.wikipedia.org/wiki/Natural_language
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Syntax (greek ovtacic = Arrangement, Ordering)

¢ |n grammatics denotes the study of the principles and
processes by which sentences are constructed in particular
languages.

¢ |n formal languages, syntax is just a set of rules, by which
well formed expressions can be created from a fundamental
set of symbols (alphabet).


http://en.wikipedia.org/wiki/Sentence_(linguistics)
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Syntax (greek opvrtacic = Arrangement, Ordering)

¢ |n grammatics denotes the study of the principles and
processes by which sentences are constructed in particular
languages.

¢ |n formal languages, syntax is just a set of rules, by which
well formed expressions can be created from a fundamental
set of symbols (alphabet).

¢ |n computer science, syntax defines the normative structure
of data.


http://en.wikipedia.org/wiki/Sentence_(linguistics)
http://en.wikipedia.org/wiki/Sentence_(linguistics)
http://en.wikipedia.org/wiki/Natural_language
http://en.wikipedia.org/wiki/Natural_language
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Semantics (greek cepavTikog = pertains to the character, the study of meaning)
® s part of the linguistics focussed on
® Sense and
® Meaning



Inctitut

semantics

Semantics (greek cepavTikog = pertains to the character, the study of meaning)
® s part of the linguistics focussed on
® Sense and
® Meaning
of language or symbols of language.
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semantics

Semantics (greek cepavTikog = pertains to the character, the study of meaning)
® s part of the linguistics focussed on
® Sense and
® Meaning
of language or symbols of language.

® |t is the study of interpretation of signs or symbols as used by agents or
communities within particular circumstances and contexts.
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Semantics (greek cepavTikog = pertains to the character, the study of meaning)
® s part of the linguistics focussed on
® Sense and
® Meaning
of language or symbols of language.

® |t is the study of interpretation of signs or symbols as used by agents or
communities within particular circumstances and contexts.

® Semantics asks, how sense and meaning of complex concepts can e derived
from simple concepts based on the rules of syntax.
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semantics

Semantics (greek cepavTikog = pertains to the character, the study of meaning)
® s part of the linguistics focussed on
® Sense and
® Meaning
of language or symbols of language.

® |t is the study of interpretation of signs or symbols as used by agents or
communities within particular circumstances and contexts.

® Semantics asks, how sense and meaning of complex concepts can e derived
from simple concepts based on the rules of syntax.

® [he semantics of a message depends on context and pragmatics.
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Context (lat. contextus = interweaved)
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Context (lat. contextus = interweaved)

® denotes the surrounding of a symbol (concept) in an expression resp.
its relationship with surrounding expressions (concepts) and further
related elements,
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Context (lat. contextus = interweaved)

® denotes the surrounding of a symbol (concept) in an expression resp.
its relationship with surrounding expressions (concepts) and further
related elements,

® Contexts denotes all elements of any sort of communication that
define the interpretation of the communicated content.
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Context (lat. contextus = interweaved)

® denotes the surrounding of a symbol (concept) in an expression resp.
its relationship with surrounding expressions (concepts) and further
related elements,

® Contexts denotes all elements of any sort of communication that
define the interpretation of the communicated content.

® \/\Ve distinguish
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Context (lat. contextus = interweaved)

® denotes the surrounding of a symbol (concept) in an expression resp.
its relationship with surrounding expressions (concepts) and further
related elements,

® Contexts denotes all elements of any sort of communication that
define the interpretation of the communicated content.

® \/\/e distinguish
e general contexts:
place, time, interrelation of action in a message
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Context

Context (lat. contextus = interweaved)

® denotes the surrounding of a symbol (concept) in an expression resp.
its relationship with surrounding expressions (concepts) and further
related elements,

® Contexts denotes all elements of any sort of communication that
define the interpretation of the communicated content.

® \/\/e distinguish
e general contexts:
place, time, interrelation of action in a message

® personal or social contexts:
relation between sender and receiver of a message
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Pragmatics (greek. ripayua = action)
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Pragmatics (greek. ripayua = action)

e reflects the intention by which the language is used to
communicate a message.
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e reflects the intention by which the language is used to
communicate a message.

® |n linguistics pragmatics denotes the study of applying language in
different situations.
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Pragmatics (greek. ripayua = action)

e reflects the intention by which the language is used to
communicate a message.

® |n linguistics pragmatics denotes the study of applying language in
different situations.

e |t also denotes the intended purpose of the speaker.
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Pragmatics (greek. ripayua = action)

e reflects the intention by which the language is used to
communicate a message.

® |n linguistics pragmatics denotes the study of applying language in
different situations.

e |t also denotes the intended purpose of the speaker.

e Pragmatics studies the ways in which context contributes to
meaning.
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Experience

® Experience considers all information that you have learned and put in
context with the world you are living in.

® Experience In this sense also often is referred to as comon sense
knowledge or world knowledge.
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successful .
Communication

For successful communication,

® information has to be correctly transmitted (Syntax)
® the meaning (Semantics) of the transmitted information must be
interpreted correctly (= understanding)
Understanding depends on
® the context of both sender and receiver and
® the pragmatics of the sender
® the context of sender and receiver depends on

® the experience (knowledge of the world) of both sender and receiver
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In the (traditional) Web there is no explicit semantics
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Problem 1: Information Retrieval




Problem 1: Information Retrieval
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E * traditional keyword-based search leads
to many not relevant results
¢ due to different meanings
® polysemy (ambiguity)




30 SIL "Panthera onca"

Problem 1: Information Retrieval

7 Lion. Tiger. Jaguar Pics - Panthera Works to Save Wild Cats
www . panthera.org/
See Pictures of all the Big Cats

Jaquar - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Jaguar
' -7 1ca, is the only extant New World member of the Panthera
10ws the lion, tiger, leopard, jaguar, snow leopard, and ...

Jaguar lle Jaguars - Jaguar (disambiguation) - Jaguarundi

Jaguar

www.luchrediisLorg/a VTR P, Tha ianuar ie 3 big cat, a feline in the Panthera genus, and is the only

by A Caso -2011 - Cited by 10 - Related art.} cies found in the Americas. The jaguar is the third-largest
Panthera onca. Status_ne_ off Status dd_off

e tiger and the lion, and the largest in the Westemn
Status vu_off Status_en_off Status_cr off St Panthera Onca E: .g_ > g

ADW: Panthera onca: INFORMATIONgm
animaldiversity.ummz.umich.edu/accounts/Panthera_onca

Panthera oncajaguar. By Jonathan Nogueira. Geographic Range; Habitat; Physical
Description; Reproduction; Lifespan / Longevity. Behavior; Communication ... Higher classification: Panthera

mmame: Panthera onca

Rank: Species

Feedback / Mo info

Panthera | Jaguars
www.panthera.org/species/jaguar
The jaguar (Panthera onca) is the t}

lion, butitis the largestfeline inthe! @ trad|t|0na| keyword—based SearCh
Jaguar (Panthera onca) - thel does not find a" reSUItS

www.thebigzoo.com/Animals/Jagua
e e @ synonyms and metaphors
Jaauar - Panthers onea - o ® MISSING context definition

www.nhptv.org/natureworks/jaguar.J
The jaguar is the largest cat in Northi/Amencaangmnem e aresrear I e worg. v T
stands about three feet tall from shoulders to feet, 674 to 74 feet long from ...

Jaquar videos, photos and facts - Panthera onca - ARKive

woans arkivanern s Snarac s AMammais




Problem 2: Information Extraction
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Problem 2: Information Extraction
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Information Extraction
Wi e ®can only be solved ,correctly’ by a human agent
L EHuns eheterogeneous distribution and order of information
LS e g software agent does not have
e sufficient knowledge of contexts
e sufficient world knowledge and
® sufficient experience
to solve the problem
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Problem 2: Information Extraction

e implicit knowledge, i.e. Information
does not have to be specified
explicitely, but must be derived via
logical deductions from available
iInformation.
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Problem 3: Maintenance

Hasso

Plattner
Inctitnt

- ® the more complex and
~ voluminous a website, the
more complicated is the
maintenance of the only
weakly structured data.

® Problems:

® syntactic vs. semantic (link)
consistency

® Correctness
® timeliness

S —




® Adaption of the presented Hasso
information content to Plattner
personal requirements Inctitut

® Problems:

® from where do we get the
required (personal)
information?

® personalization vs. data
security

Problem 4: Personalization
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subset of the stack
ﬁ
jrained data access
ﬁ

ion exchange is key

y, but not too important
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From the World Wide Web to the Web of Data

//////////
,,,,,,,
//////////

e The Web of Data is an upgrade of the
Web of Documents

e The Web as a huge decentralised ‘
database (knowledge base) of

e machine-accessible data
o

, 1he web of human-readable document Is being merged with a
web of machine understandable data. The potential of the mixture
of humans and machines working together and communication
through the web could be Immense.*

Tim Berners-Lee, The World Wide Web: A very short personal history, May 1998
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From the World Wide Web to the Web of Data
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, 1 he Web was designed as an information space, with the
goal that 1t should be useful not only for human-human
communication, but also that machines would be able to
participate and help... “

Tim Berners-Lee, Semantic Web Roadmap, Sept 1998
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“Understanding® Content on the Web
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- . Text: ,Heisenberg can wait"?*

Entity Mapping
Disambiguation
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Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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Disambiguation

Benjamin Heisenberg ?| afim director

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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-~ Text: ,Heisenberg can wait?*

Entity Mapping
Disambiguation

Benjamin Heisenberg ?| afim director

Jochen Heisenberg ?' a physicist

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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“Understanding® Content on the Web ﬂHasso

Plattner
Inctitut

-~ Text: ,Heisenberg can wait?*

Entity Mapping
Disambiguation

Benjamin Heisenberg ?| afim director

Jochen Heisenberg ?' a physicist
Martin Heisel’lberg ?' aneurobio|ogist

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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- . Text: ,Heisenberg can wait”*

Entity Mapping
Disambiguation

Benjamin Heisenberg ?| afim director

Jochen Heisenberg ?' a physicist
Martil’l Heisel’lberg ?' aneurobio|ogist

Werner Heisenberg ?' a physicist and Nobel
Laureate

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Walter Whitef e > (entity)
: Class- :
Fictional Character . > (class)
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® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

I

Walter Whitef e - (entity)

Class-
membership | has class

Fictional Character . > (class)
subclass |
IS subclass of is subclass of
superclass
Person| ~ (class)
e —— e ————
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® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Walter White' e Fictional Character
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Fictional Scientist '

Fictional Drug Dealer'

Fictional Gangster .
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Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Plattner
Inctitnt

“Understanding” Content on the Web ﬂ Hasso

® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Walter White' e Fictional Character

IS a from New Mexico

Fictional Schoolteacher '

Fictional Scientist '

Fictional Character'<{kﬁm__gﬁ_"m
are

Fictional Drug Dealer'
subclasses of

Fictional Gangster '

(more classes)

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Plattner
Inctitnt

“Understanding” Content on the Web ﬂ Hasso

® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Walter White' e Fictional Character

IS a from New Mexico

Fictional Schoolteacher '

Fictional Scientist '

Fictional Character'<{kﬁm__aﬁ_~m
are
| subclasses of
IS subclass of
‘L Fictional Gangster '

Person
___.' (more classes)

Fictional Drug Dealer'

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Plattner
Inctitnt

“Understanding” Content on the Web ﬂ Hasso

® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Walter White' R emmm— Fictional Character
- IS a from New Mexico
1ISa
: Fictional Schoolteacher '
* Fictional Scientist '

Fictional Character'<{kﬁm__aﬁ_~m
are
| subclasses of
IS subclass of
‘L Fictional Gangster '

Person
-__.' (more classes)

Fictional Drug Dealer'

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



“Understanding” Content on the Web ﬂ Hasso
Plattner

Inctitut
® The Meaning (Semantics) is expressed with the help of well suited

knowledge representations (Ontologies)

Fictional Character

» Walter White' R emmm—
p IS a from New Mexico

" 1isa

! isa . Fictional Schoolteacher '
1 |
| . . . .
. * Fictional Scientist '
g Fictional Character'<{F¢m~—a-~m
[ ElfS Fictional Drug Dealer'
1 | subclasses of
| IS subclass of —

: ' Fictional Gangster '

‘Q

~ Person
v -__.' (more classes)

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Inctitut

“Understanding” Content on the Web ﬂ Hasso
Plattner

® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Fictional Character

» Walter White' R emmm—
p IS a from New Mexico

" 1isa

! isa : Fictional Schoolteacher '
[

: * Fictional Scientist '
g Fictional Character'<{F¢m~—a-~m

[ ElfS Fictional Drug Dealer'
1 | subclasses of

| IS subclass of —

: ' Fictional Gangster '

) 3
)
~ Person
v _e__o.' (more classes)

l&"gitua

Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Hasso

Plattner
Inctitnt

“Understanding®“ Content on the Web w

® The Meaning (Semantics) is expressed with the help of well suited
knowledge representations (Ontologies)

Walter White'
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Person| — birthPlace'whmmmwﬂ} Location'

domain range

Person| «——=— birthDate| —————ryp Date/Time|
domain range

Person| mother' S Person|

range

Personf{ . 0 _ father| —————o»p Person|
domain range
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The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information oxchango is key

Formats are necessary, but not too important

The Semantic Web is based on the Web

Linked Data uses a small \ -
selection of technologies
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The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

Querying allows fine-grained data access

Standardized information oxchango is key

Formats are necessary, but not too important

The Semantic Web is based on the Web

Linked Data uses a small \ -
selection of technologies
™~

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Semantic Web Hasso
...towards an ,intelligent“ Web mﬁt‘?‘?{
| URI - Uniform Resource Identifier
Walter Whitef ... > http://dbpedia.org/resource/Walter White (Breaking Bad)

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam


http://dbpedia.org/page/Fabio_Capello
http://dbpedia.org/page/Fabio_Capello

Semantic Web
...towards an ,,intelligent” Web

http://en.wikipedia.org/wiki/Walter White (Breaking_Bad)

WIKIPEDIA
The Faws Lo yolopedia

Van oage
Qortents

Feataed cortert
Cumert avartn
Raroon erce
Congte 1o Wikpeds

* resrector
s
ALOS Wa 003 a
Cormmvty portsd
Fecert charges
Cortac! 2age

» Tooax

Ped'eaport

(3T
Fowgas
o
Pyccom
ZEM Wha

L —

Atce Takx

LA0E MO BaLogn

Read £dt View hetory Search Q

Walter White (Breaking Bad)

Fom Wepeoa he es ercycopecs

Walter Martwell “Walt* Wiite S, (350 K0wn by his candestne alas, Melsenderg] S o 1ctonal CRamEor N 1He AMOTCAN 100VSON SaMma $0res Smaking Ba0 00 ANC. Me was pommayed by Bryan
Cranston and was cvated by sores comor Vnoa Géigan. Onto a pomsng chomst en0 was 0% of the foundng membess of the muli-o@on dolar company Grary Mater Technaiogies, Walto! ioft
e company 1or penscnal Masons and becama an YViappy and dsSusoned NG SChoo! Chemisiry 10acher. Aler Dong dagnosed wih Slage A Ung cancer, Na Ds01s 10 manufacturng
meMampholamne 10 ansuro NS famiy's INancal securly whan he 3es. As (N0 SOres Progiesses, Wales gadualy bocomas danor and (akos 0N @ Mone vEINous 00

Anough ANC officas hostatod 1 cast Cransion Gue 10 H1S PRVous COmMede ok an AMacoim o1 the Made, GEgan cast nim based 01 NE BX10rS past PRROMANCE N the XFHs epeode “Dive’
Cranston nas contrbulod mech of his character, NoLEng Waltors back sory, physcal appeannce, and porsonalty trats. GAgan nNad cescrbed nis goal wih Wale! Wnie as tumng Mr. Chps nto
Scariace, 37 has deibomicy mMade ™ CHamCIor 055 and 1055 SYmeathatc

Bo1h e Wal0? Whie CAarcIor ane Bryan Cransion’s pefomance Nave TCeved Crice’ 30ciam. CRnsion won EIRe CONSOCUIVE Pramotme Emmy Asaws ior Outstanang Lead Ace m a Dama
Sencs, DOCOMNG he SECSAG ACIO! 10 GO 50 snce B Cosdy for / Spy i the 19804 "

1IN0 SPANSA-BOQURGE MMBKD MEtHTANE NS CHBICNT § LAIMOT WETE! BANCO 0% § POTayed Dy Dego Ty ™

Conterts e
| Charscter ograghy
1.1 Backgpoung ard porsarakty
1.2 Sewson orw
1.3 Beason two
1.4 Seeson e
15 Semon o
1.6 Sasnon fve
1.48.7 Season 54
142 Benson 50 ree S
2 Deverprmwn moowroe
3 Plecegtion L RPN
3.1 Favamn Craemd by Ve Gl
S MV ly O S
ot [ Swewm
5 Nlasercen
B Formar eacrg Ay ;::::
7 Dteral ey Qooapmion Nt vanlaruw
Snug Nngan
Character biography feay RS e —
A -
P
Background and personality o1 ST SN e

e Al A
Co mar caver oty wdd
R

Wakar Vinie Was 2 120Med CRamSt Who QRAUMIed win a Pn. D m cnemsiry om ihe Callomis Instiule of Tecnnogy, M2, BRNY WIN COMAgUE VAEL “VOJI' Kuma!, controulod 10 seash on
SOION DSCGARNY 1N NEPOd B 1AM win 2 NoDel e n Chomisey as ANQr QR3JOI0 SCNOOL Waler Iounded ing frm Gray Matier TeCnIQi0ges win Eson Schwanz, s 10! CQssmate and

B T e T T e T e e

e ———

Hasso

Plattner
Inctitut

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam


http://dbpedia.org/page/Fabio_Capello
http://dbpedia.org/page/Fabio_Capello

Hasso

Plattner
Inctitut

Semantic Web
...towards an ,,intelligent” Web

http://en.wikipedia.org/wiki/Walter White (Breaking_Bad)

LONE oo auogn

D

Atce Tak Read E£dt View hetory  Searct

WIKIPEDIA

The Faws Locyclopedia

Walter White (Breaking Bad)

Fom Wepeoa he es ercycopecs

Walter Martwell “Walt* Wiite Sr. (250 0wn Dy s Candesine 2as, Melsenderg) S 2 Ictonal Cramoior N INe AMOICAN 10 EVSON SaMa S0res Smatng Sag 00 ANC. Me was ponayed Dy B n

v ey Cranston and was cvated by sores coaor Vnoa Géigan. Onco a pomsng chomst «h0 was oo of the foundng membess of the mul-b@on dolar campany Grary Mater Technaiogies, Walte! § X! I
oot . 9 company 10r panscnal masons and becama an YVIappy and dSSus0ned NN SChoO! Chemisry 10acher. Aler Dong dagnosed wih Stage IBA Lng cancer, NO 5015 10 manufaciurng { : .

e mMePampholamne 10 ansuo NS famiy's INancal secutly whHian he 3es. As tho SOres PoYesses, Waler gradualy bocomes Jamer and takos on @ mone vianous o X 3
Cumert avartn k ]
Randon arche AINoug® ANC officas hostatod 10 cast Cransion Gue 10 A8 PRevous COMede ok an Macoin i the Mode, Gagan cast nim based 0% e dXI0C'S past pesomance n the XFies epsode ‘Do p

Congts 1o Wikoads

* stacior

Cranston nas contrbulod mech of Nis Chasactar, NCLEng Walors back sy, physcal appeanince, and pOrsanalty rats. GAgan Nad cescrbod ns goal win Waltet Wnie as tumng M. Chips nils
Scarince, 3% has delbomicy Magde ™ CHamCIoT 055 and 055 Symeathatc A

Bo1h M Wato! Whie cnarncior and Bryan Cransion’s pefoamancs Nave CoVed Criice acciam. Craasion won Pe CoNSetUlve Famatme Emmy Asawds i0f Outstanang Lead ACse m 2 Duamy :

::,vmma Son0s, DOCOMNG IHe SSCAG DCIOT 10 B3 50 Snce B Cosdy for / Spy m the 19804 ' &
Comsmursty ot 1IN0 SPANSA-BNQURGE MBS AMETARE. N CHMICHN B LAIMO0 VRNe! BANCO 053 § PIayed Dy Diego Trymo M 5 3
Fecert charges Ia] ‘ 3
Cortac! zage g p
| Charscter iography 5 :
» Toolax 1.1 Backgpoond and pomsaralty |
» Peetieapod 1.2 Sewson orw
1.3 Boason ' G .
L o) 1.4 Seuson e ‘ i
Expwral 1.5 Semeon towr 4
Fowgaa 1.8 Besnon fwe 4. 3
Halero 1.8.7 Saasin 54 3 )
Pyccon 4.2 Besson S0 ko
2EON Wha 2 Oeveliprmen & &
3 Focest o g b &
3.1 Pavarws o 3
3.2 Awarh
4 Cutumry )
S 'vrarercen P 5
Ay Ledaercory B
B Formar eacrg : Me Larvoeet E

7 Dxtoral bray
Character biography [edy %

Background and personality jeay

WaRar Ve Was @ 1R0MSS CIIMST WHO QIRCURISd Wn 8 Pn.D. i chemistry om he Callomi Instzule of Toecnnobgy, He, B0NY WIN CORIGUE VVEK “VOJ' Kumat. contreulod 1 reseasn off
£0L0N BSCGAPNY N1 NEPEd B 32am win 8 Nodel Prze n Chomisey T Alter gauate scnool Water 10UN3eS e frm Gray Maner TeChI0iogies win ESoi Schwarnz, 1S 10:me! Cassmate andil

B L T B e L T L L R S

I —

Vet vanlaruw

Sng Nngan

Ovwrront @ Srvia Novorw

A -

Co ountor of Gray Vi

T aovvsage

R Al A

T ma cadvir  progrets

varege

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam


http://dbpedia.org/page/Fabio_Capello
http://dbpedia.org/page/Fabio_Capello

Semantic Web
...towards an ,,intelligent” Web

Hasso

Plattner
Inctitut

http://en.wikipedia.org/wiki/Walter White (Breaking_Bad)

WIKIPEDIA
The Faws Locyclopedia

Van age
Qortents

Featoed cortert
Cumert avartn
Raroon erche
Cooets 1o Wikoeds

* Msracicor
o 2
ALOUT W 003 a
Cormmvty portsd
Flocert charges
Cortac! zage

+ Toolax

Perd'eaport

Exowor
Fowgas
Halgro
Pyccow

PEODM Wha

http://dbpedia.org/resource/Walter White (Breaking Bad)

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam

Atce Takx

LA0NE O g n

D

Read Edt View hestory  Search

Walter White (Breaking Bad)

Foom Wicpeoa the es ercycopeds ,  aREELE i p i S PP AN OB

Walter Martwell “Walt* Wiite Sr. (350 0wn Dy his cCandestne alas, Melsenderg) S o 1ctonal Cramctor N 1Ne AMOICan 100VS0N Srama $0res Smakng 5ag 0n ANC. Me was ponmayed by Bilin

Cronston and was cwatod by soros cromor Vinoa Giigan. Onco a pomsng chomst who was 0% of tho foundng membes of the muli-o@on dolar company Grary Matier Tecanaiogies, Wator i T T —
e company 10r pemscnal masons and becama an YVIappy and dSSus0ned NGN SCN00! CHeMISLry 103Cher. ARer Dong dagnosed wih Slage A Ung cancer, Na 301s 10 manufasturng i
MOMaMpholamne 15 ansuro NS famiy's INancas secutly whHan ho 3es. As tNo Seres Pogiesses, Walas gradualy bocomas damer and (akos 0N 8 Mom VEINOUS 00

Anough ANC officas hostatod 10 cast Cransion 0ug 10 58 PRVOUS COMedC 0k an Aaicoim o the Made, GEgan cast nim based 0% M@ dXI0T'S Past PRICAMANCE N 1he X+Hes epsode “Drve '
Cranston has contrbulod mech of his character, Noudng Wators back siory, physcal appeamnce, and porsoNalty trats. Gigan Nad escrbed ns goal wih Waltet Whie as tumng M. Chips nf
Scarnce, 373 Nas dolbomiey Made 1@ CHamctor 0ss and 055 Symeathatc

B0oth e Wato? W charncior 303 Bryan Cransion's pRmoamancs Nave TCoved Cicy accam. Cranaion won 1Re CoNSecUtve Pramotme Emmy Awands iof Outstanang Lead Aoy » a Dung,
Sencs, DOCOMNG he SECSAG ACIO! 10 GO 50 snce B Cosdy for / Spy i the 19804 "

1IN0 SPANSN-BNQURGE MBS AMUATANE N CHMICNC 8§ NAIMOJ Viate! BANO 053 & POtayed Dy Dego Ty 2
Conterts |"ede] 3
| Charscter ograghy 9
1.1 Backgpoung ard porsarakty
1.2 Sewson orw
1.3 Beason o -
1.4 Seeson e ‘
15 Semon o v

1.6 Geanon fve 4.4
1.8.7 Season &4 3 )
1 4.2 Benson S0 JE s B
2 Deverprwn § moewroe &
3 Peceston TS T - b &
31 v ;‘ Cremet oy ine Ghg b
3.2 Awarh £ (Mnamedy  Sron S
LSS .
5 Ivawrces P &
A. Ay s sercory N
L reasng . e Laveet 4
" Sdei ot  Cosupmion  MehvanAwisw 3 :
E Srg Nngaa . X
Character bbgramy leqat] Srwer o @ Swrvia Nworw k| f
, A - 3 R'
Co ounter of Gray Vi _ K
Background and porsonality oy ) Padvatngen 3 &
N 30 2
WaRar Vinie was 3 180G CHIMST WHO IBCURISd WIN 8 P10 m chemstry om the CaNlom i Instzule of Toennobgy, He, B0NY WIN COMAGUE VWS VOJI' Kumat, contreutod 1 neseasn o ',"" ';'" (s :’;; > N ! 3
£0L0N DICGARNy A NEPEd B 1AM wi & Nodel Prze n Chomisey T Aer gauate 5200l Waser 0UN3ed tné frm Gray Maner Tecnioogies win ESai Schwanz, fs 10me! cassmate ansgd ;_’, 3

mim v W hn e s R e A i R B e i P i o P s S A s W - —_— 1 b



http://dbpedia.org/page/Fabio_Capello
http://dbpedia.org/page/Fabio_Capello
http://dbpedia.org/page/Fabio_Capello
http://dbpedia.org/page/Fabio_Capello

7/

Semantic Web
...towards an ,,intelligent” Web

http://dbpedia.org/resource/Walter White (Breaking_Bad)

About: Walter White (Breaking Bad) =42

An Entity of Type : fictional character, from Named Graph : hitp //dbpedia.org, within Data Space : dbpedia.org m

Walter Hartwell "Wall" White (2150 known by hes clandestne alias, Helsenberg) is a Actional characier and the protagonist of the Amercan lelevision drama senes Bceaking Bad on AMC, He 15 portrayed by Bryan
Cransion and was created by series creator Vince Gilligan,

Property Value
dbpedia-owlabsract « Waher Harnwed While & il prolagonista delia sene televisiva Breaking Bad - Reazioni colialeral, imerpretan da Bryan Cranston 6 doppiato da Stefano De Sando.
o ‘Waller Harwell "Walt" White (aiso known by his clandestine alias, Heisenderg) 15 & fictonal charatter and the protagonist of he American elevision drama series Breaking
Bad on AMC. mnpommdw&ymwubnandwumudbymmmanmw:Mmmmmmummwmmomomomo
fictional, now mui-billion dollar comparry "Gray Maner Technologies”, Walter left the company for parsonal reasons and became an and disillusioned high school
chemistry wacher, Afier being diagnosed with inoperable lung cancer, anﬂmhwﬁ?mmmnmmm security when he dies.
As the seres progresses, Wailter gradually becomes darker and takes on a more villainous role ugh AMC officials hesisated % cast due 10 his previous
comedic role on Malcolm in the Middia, munnlmwmmmmmmmmmumoxm Cransion has contributed 10 much of his
character, including Walter's back $ory, physical appearance and personality kaits. Gilkgan had described his with Walter Whine as turming Mr. Chips into Scarface,
and has delibe mma«mmmw Both the Walter White character and Sryan 's performance have recelved cnscal acciaim.
Cmm&mmcgmmmmmmm Outstanding Lead Actor in 8 Drama Series, becoming e second actor ever 1o do so and the first since Bl
Costy in 9608
= Walor Hartwedl « Walt « While est lo personnage de Sction pancipal de la séne Broaking Bad cedé par Vince Gigan, § est intorpedtd par Bryan Cransion et doubd on
version frangasse par Jean-Lous Faure, L'actaur Bryan Cranston it récompensé & plusieurs repeises : dans la casdgone Meleur acteur dans une série dramatique pour
fas Satelite Awards ; Meilleur acteur principal dans une séne dramatique pour les Emmy Awasds 2008, 2009 et 2010.

dbpada-owlalias Heisanberg
Mr. Lamben
abpada-owlchikd dbpedialist of Breaking Bag _charaters
dbpedcia-owlorealoe dbpediaVince _Gilligan
dbpedia-owl SrstAppearance dboediaPiot_[Breaking Bad)

dbpacia-owloccupanon dbpedia Methamphetamne

dbpedia-Sandia_Natonal_Laboratones
dbpediaBeyan_Cransion

dbpediaHank_Scivader
dbpedialist of Breaking Bad characiers

dbpadia-owl portrayer
dbpeda-aow! relative

dbpedia-owlsares dbpedia Breaking Bad
dbpada-owl humbnail npfupload wikimedia orgmkipadacommonsthumbBB5AValter White2 jpg/200px-Walter _While2 jpg
dhpadia-owl wikiPageExemallink nmpiwww amcty comishowsbreaking-dad/castwalter-white
dbpeda-owl wikiPageliD 22530352 (xsdanteger)
dbpodia-owl wikiPageRevisioniD 548300209 (xsdimeger)
dbppropafliations dbpediaJesse Pinkman
Sauf Googman
Guavo Fring
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http://dbpedia.org/resource/Walter White (Breaking_Bad)

‘Walter_White (Breaking_Bad) rdf:type :FictionalCharacter .
‘Walter_White_(Breaking_Bad) dbpp:portrayer :Bryan_Cranston .
:Bryan_Cranston dbpp:birthDate “1956-03-07* .
:Bryan_Cranston rdf:type dbpo:Actor .

:Bryan_Cranston rdf:type dbpo:Person . E«

RDF Resource Description Framework

e

| :Brian_Cranston rdf:type dbpo:Actor .
RDF Tripel RDF Subject RDF Property RDF Object

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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http://dbpedia.org/ontology/FictionalCharacter

dbpo:FictionalCharacter rdf:type owl:class .
dbpo:FictionalCharacter rdfs:subClassOf dbpo:Person .
dbpo:FictionalCharacter rdfs:label “Fictional Character” .
dbpp:birthPlace rdf:type rdf:Property .

| I dbpp:birthPlace rdfs:domain dbpo:Person .
: -~ dbpp:birthPlace rdfs:range dbpo:Place .
dbpp:birthDate rdf:type rdf:Property .
dbpp:birthDate rdfs:domain :Person .
dbpp:birthDate rdfs:range xsd:date .

RDF Schema

Fictional Character

¢is subclass of

Person |- . —
birthDate birthPlace

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam

Date

>, Place
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1956-03-07'<%mu__un__x Bryan Cranston
‘birthDate |

entities

classes IS a

DeadPeople

LivingPeople

logical constraint

Is subclass of is subclass of }

Date

Person <

'
<o) owL
vx.3y.hasDeathDate(x,y) A Person(x) A Date(y) — DeadPeople(x) + Rules

(Description Logics)

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX dcterms: <http://purl.org/dc/terms/>

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX dbo: <http://dbpedia.org/ontology/>

SELECT DISTINCT ?s ?p
FROM <http://dbpedia.org>
WHERE {
?s rdf:type dbo:FictionalCharacter .
?s dbo:portrayer ?p .
?p rdf:type dbo:Person .
?p dcterms:subject/skos:broader*
<http://dbpedia.org/resource/Category:Academy_Award_winners> .

}
ORDER BY ?p

-

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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OpenHPI - Course Semantic Web Technologies - Lecture 1: The Web of Data

Knowledge Engineering with Semantic Web Technologies ADE. H%Id Sack, Hasso-Plattner-Institut, Universitat Potsdam
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Lecture 1: Knowledge Engineering and the Web of Data
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O7: The Web of Data and how to make use of it

OpenHPI - Course Semantic Web Technologies - Lecture 1: The Web of Data
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The Web of Data

and how we make use of it
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! Linked Data
0 Linked Open Data (LOD) denote publicly available (RDF) Data in the Welb, identified via
URI and accessable via HTTP. Linked data link to other data via URI.
=)
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The ,Web of Data’ f"f' e E
» >81 billion facts bz
e >800 million links T =,

(Mar. 2014)
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Johann Sebastian Bach ";"zﬂ 3 ‘@

Sham This Page 1eot

Now On The BBC

Composars A-Z
Exglore mare composers and thalr works of Radc 3

e
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Composers A-Z

Discover the music of the great
composers with Radio 3

BT FROME

Nigel Ksnnedy And His Band Play Bach
Al e lalie right Pram, Nigal Kernnedy and his band glay arrangemenis of pleces by Bach

Pashasmd 08 00 MUGC DOWCAE

BBC Music Showcase

BBC MUSIC SHOWCASE

YWatch and lsten to exclusive music cigs

B | Clips From Latest Album Review

Born in Be German lown of Beenach, J. § Bach was 2 chorisier hon viclieis! before lalking
His Sead organiel post ot Arrsiad! while ol & fsoreger. R wes in Wemer, as court organiet
from 1708, $ai Bach began 10 produce moritly cardeion, s wrole many of hs grest orgen
works, an well as orgen rarscrigions of conoerios by Viveld

Keyboard Conoertos (planc
Algxandre Tharsd)

1 Conoerto for heybord (]
and archestra BWVI054

In 1717 Prince Leopold ofiered himm $he posiion of Kagelimelsier of Clhen, whare he wrole in D minar - | Alagro

the Branderturg Conoerios, fhe four Orchesiral Sulles and e viclin concerios, and

masried his second wille Anna Magdalera, who bors 13 children. Bacl's fesrsome duies in 2 Conoorto for keybosrd °

his final jcb, es Kanlor of the Thomassciule in Leipeig fom 1723 unll his deslh, invalived and archasira BWVI054

foaching Lafin and Music, choir-raining, and wriing and direciing music for $e sarvices. in D minor « Il Adagio

Neverfhdless he managed also 1o wrile e Mass i 8 minor, $he six choral Maieis, The Art
of Fugue, The Musical Ofering and Gadbarg Varislions during s fme. His imverdiive
sinoe when his reputafion has remained unguesSoned
Sinoe Davomber 2000
Profie © Eoward Bhesania

Brushf ast
v BBC Radlo 3
Links & information m

(¥ ) .,‘ - 2
Bograpty ot jabachorg end e crpheratigperSedicaicrsbach S m B0C Radiod es Dttp://www.bbc.co.uk/music f
Wikipadia arfcie on Johern Schasfer Bach b
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MDD o irnch cormramainm 0001805 - UNES ) e

Last S page on Johern SebasSan Bach ol in Tune Roche” : H e
2 | BBC Radio 3 -
Discoge & decoge comiartet Johary Sebambar B / ‘ <O ADX
‘ 2 oopen'y
MusicBraire enfry on Joharm Sebeefan Bach n
>
The Early Music Show Lok
PERSONAL FELATIONSHPS t BBL Radio 3
Parert of Johonn Chrisiogh Friedrich Bach, Joharn Chrisfian Bach, Wilhelm Friscdemann

Bach and Carl Philipp Emanual Bach
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What is so special about the BBC
Music Website?

¢ [nformation is dynamically aggregated from
external, publicly available data (Wikipedia,
MusicBrainz, Discogs,...)

® NO Screen Scraping

® NO specialized API
¢ ol data available as Linked Open Data
® data access via simple HT TP Request

® data is always up-to-date without manual
Interaction

Last §m page on Joharn SehasSan Bach
Discogs at discogs comiarisiiUchann Sebasian Bach

Parert of Johan Chrsioph Friednich Bach, Joharr Chrisfiar Bach, Wilhalm Fricdoemann
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What about a Search Engine that understands your query...? o

—m
Search Engines - Document Retrieval

eSearch Engine Query String: ‘Jaguar of 2000"

1




What about a Search Engine that understands your query...?

Search Engines - Document Retrieval

g ®Scarch Engine Query String: ‘Jaguar of 2000"

1

® Refine ,jaguar
CAR or ANIMAL or OPERATINGSYSTEM etc. ? |

- Refine: CAR l.




Search Engines - Document Retrieval
eSearch Engine Query String: ‘Jaguar of 2000"

—

e Nane: Jaguar E Type
e Category: Car

e ConstructionYear <Integer>

e t echni cal Par anet er
e CylinderCapacity <Integer>
e Power <Integer>

~ Knowledge Representati
(Ontologie, Linked Data) _/




Search Engines - Document Retrieval
eSearch Engine Query String: ‘Jaguar of 2000"

—

e Nane: Jaguar E Type
e Category: Car
L e
e ConstructionYear <Integer>
e t echni cal Par anet er
e CylinderCapacity <Integer>
e Power <Integer>

~ Knowledge Representati
(Ontologie, Linked Data) _/

® Refine ,2000°
ConstructionYear or technicalParameter ? T
Refine: ConstructionYear

’ -




Search Engines - Document Retrieval

® General Problems:
® correct interpretation of query string

® correct identification of entities

® automatic disambiguation
® ysabllity

® personalization




There is already semantic data out there....

Google

Set your location

Show only

New items

Price
Up to $450
$450 - $1,000
$1,000 - $2,000
Over $2,000
S to
$ Go

Seller
eBay
Guitar Center
zZounds
Musicians Friend
Sweetwater

More

jaguar

Web

Maps Shopping More ~

Sort: Default ~ View: Lis

2006 JAGUAR XK COUPE in Midnight Black by AUTOart in 1:18 Scal
$109.51 from Mint Models
Authentic replica with detailed interior. A finished model kit and work of ant.

Gucci jackie | int shoulder bag Size OS
$3,090.00 from Gucci.com
Instantly recognizable and unmistakably stylish, the contemporary flair of the New Jackie is fashion at its most vibrant.; ansmalier jaguar ...

Tim Wolfe NFL Collection Jacksonville Jaguars Statue

$107.20 from 10+ stores

Talented wildlife artist and sculptor Tim Wolfe has tumed his talents towards your #1 team! Crafted from alabaster stone and resin, this Wild ...
Other team options: Arizona Cardinals (S107) Atlanta Faicons ($107) More

aquar Classic Black by Jaguar for Men - 3.4 0z EDT Spra

$14.95 from 25+ stores

Mens - Eau de Toilette - 3.4 ounce

Released in 2009 by Jaguar, this cologne for men uses an intoxicating blend of scents. Top notes of vetiver, green apple, nutmeg, and mandarin ..
Other style options: Amber ($15) Goid ($18) Red (S15)

Fender Kurt Cobain Jaguar - 3-Tone Sunburst Left Handed
$1,299.99 from 10+ stores



From Document Retrieval to Fact Retrieval

T Ry —

L. N ;
) SR -

&'

|

\\\
\.;‘f*‘




From Document Retrieval to Fact Retrieval

% WolframAlpha -

how long is the great wall of china? ‘
l «.\ !:.:! ; = 1010

Assuming the input is a quantity | Use "great wall of china®™ as a structure or a music album instead

iput Interpretation

length of the Great Wall of China

Result.

21196 km (kilometers

13171 miles
2.12 % 107 meters
11445 nmi (nautical miles)

Lorresponaing quanuues

Light travel time t in vacuum from t = x/c:

71 ms (milliseconds)




The Renaissance of “Soft Al“ YKEWOY
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The Renaissance of “Soft Al
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‘ The current success of semantic technologies lies in the §

13 .3 ﬁ?
combination with

ooc

W L , . .
e traditional information retrieval approaches

® soft Al (machine learning, knowledge mining, etc.) and
® |ots of statistics.

T B aE

P ——



From Retrieval to Knowledge Exploration
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How is it like to Surf the Semantic Web?

Knowledge Engineering with Semantic Web Technologies , Dr. Haral@fSack #Hasso-Plattner-Institut, Universitat Potsdam
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Intelligent Agents i
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presentaﬁcpn service retrieval service y "/
(e.g. Firefox) (e.g. Google) —

WWW documents

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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Intelligent Agents in.

personal
assistant

B

). P " intelligent
" A infrastructure
presentation service retrieval service : i Y 4 SEervices
h S
(e.g. Firefox) (e.g. Google) $ -
WWW documents WW\VW documents

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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1. Generation

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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1. Generation 2. Generation

Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam
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Knowledge Engineering with Semantic Web Technologies , Dr. Harald Sack, Hasso-Plattner-Institut, Universitat Potsdam



Toolbox of Se
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N the Web

ized languages for knowlec

ge representation in the

Web (URIs, XML/XSD, RDF, RDFS, OWL, RIF)

® Jools to use semantic information in the Web (URIs, HTTP, RDFa,
GRDDL, schema.org, ...)

® Contributions from various fields of computer science:

e artificial intelligence

® |inguistics

® cryptography
® Jata bases

® computer architecture

® software engineering

® systems theory

® computer networks

® theoretical computer science
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Lecture 2: Semantic Web Technologies = Part 1

Open HPI - Course: Semantic Web Technologies



