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Quick introduction
e ..what are semantic technologies?
Gartner’s hype curve

Semantic Web Technology stack
Web X.X

Examples
e Dealing with legacy relational databases
e Dealing with legacy software
e Contextualized search
e Identifying news reporting bias
e Common sense reasoning
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What are semantic technologies?

Semantic technologies are interdisciplinary set of
technologies with the main goal to make information

interoperable
What are the three main “buzzwords”?
e Semantic Web
* Semantic Web Services
* Webz.0
...and related ones:
* W3(, Social computing, Ontologies, ... and many more
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Years to mainstream adoption:

Olessthan2years O2foS5years O 5t 10years A morethan 10 years @ before plateau
Source: Gartner (July 2008)






The Semantic Web in 2008
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The Semantic Web in 2008
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Completing the Semantic Web Picture
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The beautiful world of
Web X.X




The beautiful worldof-Web X.Xversions™
(...a trial to put all of them on one slide)

Description Technologies

Web 1.0 Static HTML pages HTML, HTTP
(web as we first learned it)

Web 1.5 Dynamic HTML content Client side (JavaScript, DHTML,
(web as we know it) Flash, ...), server side (CGl, PHP,

Perl, ASP/.NET, JSP, ...)

Web 2.0 Integration on all levels, weblogs, social bookmarking, social
collaboration, sharing tagging, wikis, podcasts, RSS feeds,
vocabularies many-to-many publishing, web
(web as it is being sold) services, ...

URI, XML, RDF, OWL, ...

Web 3.0 ...adding meaning to Closest area of a research would be
semantics - Al dream revival “‘common sense reasoning” and the
(web as we would need it) ‘(‘CYC system”

)




~ Web 2.0 —is there any new quality?
IMHO, with “Web 2.0”

the Web community o o, R
became really aware of o
the importance of the SOEfETE‘:?tEJ:f;?-" oo g (ong Tal
global collaborative work T * Afflation
e ..next step in globalization Audio \
of the Web ity -
* Bottom-up “social pataDmen oo, GSS Desten

Web Standards
Microformats

networking” seems to nicely
complement the traditional
top-down schema design

MARKUS . ANGERMEIER @ AFERTO.0E é
approaches Visualization of Web 2.0 typical vocabulary
( )



http://en.wikipedia.org/wiki/Image:Web20_en.png
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Google search volume of “Web 2.0” vs. “semantic web” vs. “data mining”
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Trends Tip: Use commas to compare multiple search terms.
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..scale and dynamics of Web 2.0

Per minute, there are:
e 100 edits in Wikipedia (144K/day)
* 200 tags in del.icio.us (288K/day)
e 270 image uploads to flickr (388K/day)
e 1100 blog entries (1.6M/day)
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What about Web 4.0? ©

Citation from some Intel blog:

e “..Web 4.0 is the impending state at which all
information converges into a great ball of benevolent
self-aware light, and solves every problem from world
peace to ...”

Ultimate stage in web development...

e ...will prevent Web 5.0 to happen since everything will
be resolved already by Web 4.0.


http://blogs.intel.com/it/2006/11/web_40_a_new_hype.html
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~Example: mining data models in

legacy databases

Data models in relational databases are often not
designed properly
e ...especially after many patches and many people being
involved

In the next example we show how a large relational
database (~500 tables) from DESSAULT (airplane
producer) was corrected with semiautomatic system



Example:Ti hidden foreign-key
ationships in large relational databases
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Example: legacy software mining

Software is as any other data source possible domain
for analysis

...in the following example we are mining large legacy
software package GATE written in Java and present
some alternative views



Software Data Sources

Structured
e Code samples
e Web service usage logs
e Source code
DB schemas ...
Unstructured
e Web pages
o User’s/Reference manual
e Tutorials, lectures, forums, newsgroups, etc.
e Source code comments
e DB content ...



Class
comment

/** The format of Documents. Subclasses of DocumentFormat know about

* particular MIME types and how to unpack the information in any
markup or formatting they contain into GATE annotations. Each MIME
type has its own subclass of DocumentFormat, e.g. XmlDocumentFormat,
RtfDocumentFormat, MpegDocumentFormat. These classes register themselves
with a static index residing here when they are constructed. Static
getDocumentFormat methods can then be used to get the appropriate
format class for a particular document.
/
public abstract class DocumentFormat
extends AbstractLanguageResource implements LanguageResource {

/\/\/\/\/\/\
e & LG L oy S D LS o e A ot L e 2

/** The MIME type of this format. */<— Field comment
private MimeType mimeType = null;

B R RN bR R e Ab eI ke L SMNE RIS AL o kb CARANSIASLL kA o]
/\/\/\/\/\/\

R R e e

/**
= * Find a DocumentFormat implementation that deals with a particular
g * MIME type, given that type.
g * @param aGateDocument this document will receive as a feature
; i the associated Mime Type. The name of the feature is
g * MimeType and its value is in the format type/subtype
g * @param mimeType the mime type that is given as input

S

static public DocumentFormat getDocumentFormat (gate.Document aGateDocument,
MimeTXEe mimeType) {

/\/\/\/\/\/\
R

} // getDocumentFormat (aGateDocument, MimeType)

} // class DocumentFormat

Ry
G

3 Class



reating a

DocumentFormat.class

/** The format of Documents. Subclasses of DocumentFormat know about
particular MIME types and how to unpack the information in any

markup or formatting they contain into GATE annotations. Each MIME

type has its own subclass of DocumentFormat, e.g. XmlDocumentFormat,
RtfDocumentFormat, MpegDocumentFormat. These classes register themselves
with a static index residing here when they are constructed. Static
getDocumentFormat methods can then be used to get the appropriate

format class for a particular document.

R

*
*/

public abstract class DocumentFormat

extends AbstractLanguageResource implements LanguageResource|

fEx T MIME of this format. */
private MimeType mimeType = null;

et et et e et et et |
e P R L e SR L il

Jrx

% Find a DocumentFormat implementation that deals with a particular

* MIME type, given that type.

* @Bparam aGateDocument this document will receive as a feature

* the associated Mime Type. The name of the feature is

* MimeType and its value is in the format type/subtype

* @param mimeType the mime type that is given as input

*/

static public DocumentFormat getDocumentFormat (gate.Document aGateDocument,

MimeType mimeType) {

T — T — T — —— —
E s TN g ST g OGN e VUGN S VUGN e CID

} // getDocumentFormat (aGateDocument, MimeType)

} // class DocumentFormat




~ Creating 3 DocuTh R

Vs

DocumentFormat

LanguageResource
I' MimeType I

RthocumentFB(mat
DocumentFormat

DocumentFormat.class

/** The format of Documents. Subclasses of DocumentFormat know about
particular MIME types and how to unpack the information in any

markup or formatting they contain into GATE annotations. Each MIME

type has its own subclass of DocumentFormat, e.g. XmlDocumentFormat,
RtfDocumentFormat, MpegDocumentFormat. These classes register themselves
with a static index residing here when they are constructed. Static
getDocumentFormat methods can then be used to get the appropriate

format class for a particular document.

ok ok ok b %

*/
public abstract class DocumentFormat
extends AbstractLanEuageResource implements LanguageResource |

L

JEx
* Find a DocumentFormat implementation that deals with a particular
* MIME type, given that type.
* @param aGateDocument this document will receive as a featurs StractLan ageReSO ce
* the associated Mime Type. The name of the feature is
* MimeType and its walue is in the format type/subtype Document
* @param mimeType the mime type that is given as input
*/
static public DocumentFormat getDocumentFormat (gate.Document aGateDocument, /
MimeType mimeType) {

e e Sy o oo, IDocumentFormat ]

} // getDocumentFormat (aGateDocument, MimeType)

MpegDocumentFormat

} // class DocumentFormat
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Example: contextualized search

What are the most common tasks
where we manipulate texts in
everyday life?

He Edt View Hstory Bockmaks Toos Heb

e “Internet search”!

...but - how smart is search
technology today?

@ Gettng Started L) Latest Headines

e ...not too smart! e REIOO]

e It is sophisticated, but not smart

Wb | More v
B9 Live Search B




«e »
Query “jaguar” has
many meanings...

...but the first page
of search engines
doesn't provide us
with many answers

...there are 84M
more results

3 jaguar - Google Search - Mozilla Firefox g@]@l
Fle Edt View History Bookmarks Tools Help

<; - C> - .\é.il ﬁ kit / fevvenr google com/fsearch?hi=enfg=ja = | | [Gl~
# Getting Started B Latest Headlines

Web Images Maps MNews Shopping Grmaill more *

marko.grobelnik@gmail.com | YWeb History | My Account | Sign out

Google i s

84,200,00040r jaguar [definition]. (0.05 seconds)

Web Images Results 1 - 10 of abo

Jaguar
Official worldwide web site of Jaguar Cars. Directs
markets and model-specific websites.
whrwe jaguar.comd - Similar pages - Mote 1l

s to pages tailored to country-specific

Ults frorn weenw [a0Uar com s

Jygar S - Home
aguar USA official website. ... Build Your Jaguar. Request Brochure. Get Email Updates.

Locate a Dealer. Search Your Profile Site Map Contact Us Privacy ...
whwrwe jaguarusa com/ - 20k - Cached - Similar pages - MNote this

Jaguar - Wikipedia, the free encyclopedia

The jaguar (Fanthera onca, pronounced M3saegjuad in British English, or Mdsagwar! in
Armerican English) is a Mew Woarld mammal of the Felidae family and one ...
en.wikipedia. orgfwikifdaguar - 153k - Cached - Similar pages - Note this

Jaguar Cars
English - Frangais.
whrwe jaguar.cal - 4k - Cached - Similar pages - Mote this

Done



@.\-_—__/. - |§, http:/fsearchpoint.ijs.si/Result. aspx V| || X | | 2~
File Edit WView Favorites Tools Help

Gougle Gl ¥ Go 4+ 52 Q ﬁ + 9% Bookmarksw TageRenk 5] 139 blocked ":? Check » % Autolink + | o Send to @SetﬁnQSv
S af ['_féjaguar—SeardﬂPoint l l & - B gé; - |2k Page - "J' Tools +

Query

I

H Search via topics

Search via query to ontology

I

Search via hits to ontology

|

‘;\\q |jaguar
Jguar

eneral information and facts from Big Cats Online.
tp:/fwww_abf30. dial_pipex.com/jaguar_htm

Conceptual map

Search Point//

Dynamic
/

contextual
ranking based
on the search
point

Mammalia
(59) Jaquar, Jaguar Profile, Facts, Information, Photos, Pictures ... Parts and
Get jaguar profile, facts, information, photos, pictures, sounds, habitats, reports, news, and ) Accessories
ore from Mational Geographic.
ﬁtp /fanimals nationalgeographic.com/animals/mammalalaauent Vehicles .nce
- - . II'IE
$emrmreTAT - Wikipedia, the free encyclopedia ~T1opP NFL
The jaguar (Panthera onca) is a New World mammal of the Felida our "big Sports
cats” in the Panthera genus, along with i
http://en wikipegl e Makes and Top
Models Recreation
(11) Jaguar
Aaguar Facts, Jaguar Photos and Jaguars in the news at the world's largest big cat rescue and Games
sanctuary. Enthusiasts Society
http:/fwww_bigcatrescue.org/jaguar.htm
(1) Jaquar Console
Jaguar i Platforms
Official worldwide web site of Jaguar Cars. Directs users to pages tailored to country-specific Aircraft
markets. Avigtion
http:/fwww_jaguar.com/
(32) Jaguar
¥ Contains extensive information about the Jaguar. Information includes habitat, body size, and
life span.
http:/fwww.abf30 dial_pipex.com/bcoljaguar.htm
(2) Jaguar UK - Jaguar Cars
Jaguar & Ownership. Highlights. Gallery. Models & Pricing. Design Your XK. TEST DRIVE.
Brochure. Dealer. eNewsletter ...
http:/fwww _jaguar.co.uk/
(17) Jaguar Enthusiasts' Club
World's largest audited membership. UK-based, JEC's site has extensive resources available
for the enthusiast, including information about their Sections, ...
http:/fwww _jec.org.uk/
(20) San Diego Zoo's Animal Bytes: Jaguar
Get fun and interesting jaguar facts in an easy-to-read style from the San Diego Zoo's Animal
Dane & Internet # 100% -



http://searchpoint.ijs.si/

Al e — ==
‘Detecting News Reporting Bias
The task:

e Given a news story, are we able to say from which news source it
came?

We compared CNN and Aljazeera reports about the same
events from the war in Iraq

e ..300 aligned articles describing the same story from both sources
The same topics are expressed in both sources with the
following keywords:

e CNN with:

- Insurgents, Troops, Baghdad, Iran, Militant, Police, Suicide, Terrorist,
United, National, Hussein, Alleged, Israeli, Syria, Terrorism...

e Aljazeera with:

« Attacks, Claims, Rebels, Withdrawing, Report, Fighters, President,
Resistance, Occupation, Injured, Army, Demanded, Hit, Muslim, ...
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Semantics, Knowledge and
Common sense reasoning
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“Towards text understanding...

The key element to understand the text is to go beyond
characters and words...

e ..meaning, we need to have knowledge in the form of a “world
model” where all the facts from text fit,

e ..we need to be able to deal with contexts, and
e ..we need to be able to reason

Do we have something which would go in this direction?
e ...there were couple of trials in the last decades

e ...the only marketable system is Cyc from a company CyCorp (US
and Europe/Slovenia based)

« New York Times article on Cyc and Web 3.0:


http://www.nytimes.com/2006/11/12/business/12web.html

The Cyc Ontology —
_knowledge about common sense
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Cyc Analytical Environment: General Intelligence Analysis using the CAE

File Edit Tools Help ° ° .
Cyc’s front-end: “Cyc Analytic Environment” — querying (1/2)
[ TaskiInfo | DocumentSearch | Caneepts | Related-to Query Creator | Queries | /

S | Ena | }| WHO had a motive for the assassination of Hariri.

Caontinue

Search Results 5 \
¥ Cyc Guery Library :

P Overiews i

¥ Pre-formed Examples TeXt query

» Example Hezhollah Queries
Actions by Specific Terrorist Groups
Suppart farfty Terrarist Groups
Terrarist Group MembershipiLeadership
Terrorist Acts in a Specific Region
Terrorist Group Areas of Operation
Terrorist Group Tactics
Terrarist Graup Subarganizations
Casualties in Terrorist Attacks
Affiliations with Terrorist Agents
Terrarist Group Idealagies
Terrorist Attack Targets
Weapons Uselia Eazaucini
@7 bormhings after 2000 and hefo

[»

Save

Mew Tab

Reset

Query (semi) automatically
translated in the
First Order Logic

G answers
Timed out

Allow speculation?

4Y Y Yy Y Y YYVYYYY

Bnswers (5] |

Answer \ Speculation Level Sources

Bashar al-Azsad \ Mi Speculation W ChH
Syria Mildly Speculative m _J“
al Qaeda Moderately Speculative % M m_&i

United States, the Mo Speculation é]g. 2

bat used pipe homhs.

-

Who hag a maotive for the asgassination of Rafik Hariri?
hgoations of Terrarist Aftacks
. vicide bombings accurred inwhat cities in 2003
¥ Responsibiliy Sl
Listthe known hambings in which the performer has claimed responsibility.

¥ Statistical

What percentage of bombings in Morthern Ireland were committed by the IRA?

Between March and April 2002, in Colombia, what percentage of kidnapping attacks

directed at public officials were perpetrated by FARC?

For each major attack type, what is the ratio of Hamas attacks that are ofthat type?

What percentage of kidnappings in lsrael were perpetrated by Hamas?

What percentage of Al Qaida bomhbings are suicide hambings?

Listthe ratio of suicide bombings to regular bombings by terrorist groups that operate in

Afghanistan.

Listthe Islamic Jihad organization with the hinhest total wounded in their attacks.

Which group perpetrated the largest hostage-taking in Europe?

Listthe terrorist group that operates out of Pakistan that has the highest casualty count.

WWhatwas the deadliest suicide attack? AI]SWCI'S to the query

Israel Mo Speculation 452

Whatis the shortest length oftime between events perfarmed by suborganizations of
Hezhallah?
What iz the longest duration of time between events performed by suborganizations of
Hezbollah?
What Islamic Jihad Organization killed the most people?
What is the ratio of Hamas attacks that target buildings that are perfarmed in Israel?
Whatis the number of people killed in terrorist attacks in Syria?
What percentage of the suicide attacks in Israel are performed by Hamas?
Give the tatal number of people waounded in attacks by the terrarist group People Against
Gangsterism And Drugs.
Whatis the number of suicide bomhbings that occur in Beirut?

» January 2006 Analyst Session

» Links hetween entities

» AKB-SME research

s | Daen

Status: Finished Message: Mo apprapriate visualizations found




Cyc Analytical Environment: General Intelligence Analysis using the CAE

Cyc’s front-end: “Cyc Analytic Environment” - justification (2/2)

File Edit Tools Help
@ @ @

[ Taskinfo | DocumentSearch | Congepts | Related-to Query Creator | Queries | Justification | Justification | Justification |

@‘Prnnﬂ |v| Save... | Copy

¥ Query: Who or what had a motive for the assassination of Harii?

Answer: al Qaeda < Quel‘y & AHSWer
¥ Because:
!

zince 2000, Lebanon has been responsible for according with Lebanese econotnic reform

P

February 14, 2005 was the date of the agsassination of Harin,

A,
<

Rafik Hariri was killed during the assassination of Hariri,
Rafik Hartiri is an advocate of Lebanese econotnic reforn. ¥ Options

a

Justification

Al Daeda opposes Lebanese econamic reform. ¥ Options

¥ Detailed Justification: SOUFCES fOF

» Al Qaeda had a motive for the assassination of Hariri.

Y External Sourses: Reasoning and

| /

Gaty C. Gambill, "Dossier: Rafiy Hariri", Dhited States Committee for o Free Lebamon, July 2001, httpofwransr. meib. orgfarticles/0107_1d1 hitn . Justification
:

"Huge tlast killz Lebanese ex-PLI", the Cable Maws Metwork, February 14, 2005, hitpwarw. con, cotn/2 005 W ORLDvimeast /0271 4/betrat. explosion, 1910/
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