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Semantic Web in Action
Ontology-driven information search, integration and analysis

Amit Sheth
Semagix, Inc. and LSDIS Lab, University of Georgia
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SEMAGIX

Paradigm shift over time: Syntax -> Semantics

Increasing sophistication in applying semantics

» Relevant Information (Semantic Search & Browsing)

» Semantic Information Interoperability and Integration

» Semantic Correlation/Association, Analysis, Early Warning

POWER - THROUGH + RELEVANCE



SEMAGIX

Ontology at the heart of the Semantic Web

Ontology provides underpinning for semantic techniques in information
systems.

A model/representation of the real world (relevant set of interconnected
concepts, entities, attributes, relationships, domain vocabulary and
factual knowledge).

Basis of capturing agreement, and of applying knowledge

Enabler for improved information systems functionalities and the
Semantic Web

Ontology = Schema (Description) + Knowledge Base (Description Base)
l.e, both T-nodes and A-nodes

POWER - THROUGH + RELEVANCE



Broad Scope of Semantic (Web) Technology SEMAGIX

[fewao4-1was l |lewao4 l
how agreements are reached,

Other dimensions:
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Execution
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Tasks | Domain Gen. Common » pata/

App Industry IPu rpose, I Sense Info. Cf: Guarino, Gruber
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SEMAGIX

Ontology-driven Information Systems are becoming reality

Software and practical tools to support key capabilities and requirements
for such a system are now available:

Ontology creation and maintenance

Knowledge-based (and other technigues) supporting Automatic
Classification

Ontology-driven Semantic Metadata Extraction/Annotation
Utilizing semantic metadata and ontology

Semantic search/querying/browsing

Information and application integration - normalization

Analysis/Mining/Discovery - relationships

Achieved in the context of successful technology transfer from academic research (LSDIS
lab, UGA’s SCORE technology) into commercial product (Semagix’'s Freedom)

POWER - THROUGH + RELEVANCE



SEMAGIX

Practical Experiences on Ontology Management today

What types of ontologies are needed and developed for semantic
applications today?

Is there a typical ontology?
How are such ontologies built?

Who builds them? How long it takes? How are ontologies
maintained?

People (expertise), time, money
How large ontologies become (scalability)?

How are ontologies used and what are computational issues?

POWER - THROUGH + RELEVANCE
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Types of Ontologies (or things close to ontology)

Upper ontologies: modeling of time, space, process, etc

Broad-based or general purpose ontology/nomenclatures: Cyc,
CIRCA ontology (Applied Semantics), \WordNet

Domain-specific or Industry specific ontologies
News: politics, sports, business, entertainment
Financial Market
Terrorism
(GO (a nomenclature), UMLS inspired ontology, ...)
Application Specific and Task specific ontologies
Anti-money laundering
Equity Research

POWER - THROUGH + RELEVANCE
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Building ontology

Three broad approaches:
social process/manual: many years, committees
¢ Based on metadata standard

automatic taxonomy generation (statistical clustering/NLP):
limitation/problems on quality, dependence on corpus, haming

Descriptional component (schema) designed by domain
experts; Description base (assertional component, extension)
by automated processes

Option 2 is being investigated in a an ontology learning system at UGA; Option 3 is
currently supported by Semangix Freedom

POWER - THROUGH + RELEVANCE
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Metadata and Ontology:
Primary Semantic Web enablers

Types of
Metadata and Annotations

Ontology

(Example: Anatomy,

Diagnostics, ...) 2, o
. O 2 o
Semantic Metadata Y e
(Example ontology-driven metadata: & 0*5‘3 600
Region: Upper Abdomen Gi\:o‘(,;\‘b

Organ: Liver
Pathalogical_Structure: Abscess, Abscess located_in Liver)

Structural Metadata
(document structure: DTDs, XSL
clustering and similarity processing: concept extraction)

Syntactic Metadata
(language, format, document length, creation date, source,
audio bit rate, encryption, affiliation, date last reviewed, authorization, ...)

Data
(Structured, semi-structured and unstructured)

POWER - THROUGH + RELEVANCE
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Semagix Freedom Architecture
(a platform for building ontology-driven information system)

. Knowledge Knowledge
Semantic Enhancement Server Agents  Sources

Automatic | | Entity Extraction, / "S
Classification [~ Enhanced < KA
Metadata, \
KS
A
~{ks
Content Content
Sources Agents KA
Metabase ks
Databases

\\
/
Websites .
] Metadata | Metadata Semantic Query Server

il

XML/Feeds

Email adapter adapter Ontology and Metabase
Existing Applications REARE e e

Reports

Documents

I

(UnstructurecN er?&nt:ir-;ed Y Structured \

(D GHd D

© Semagix, Inc.
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Practical Ontology Development Observation by Semagix

Ontologies Semagix has designed:

Few classes to many tens of classes and relationships
(types); very small number of designers/knowledge
experts; descriptional component (schema) designed with
GUI

Hundreds of thousands to several million entities and
relationships (instances/assertions/description base)

Few to tens of knowledge sources; populated mostly
automatically by knowledge extractors

Primary scientific challenges faced: entity ambiguity
resolution and data cleanup

Total effort: few person weeks

POWER - THROUGH + RELEVANCE
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Example 1: Ontology with simple schema

Ontology for a customer in Entertainment Industry primarily for repertoire
management
Ontology Schema (Descriptional Component)

Only few high-level entity classes, primarily Product and Track

A few attributes for each entity class

Only a few relationship types, e.g.: “has track”

Many-to-many relationship between the two entity classes

¢ A product can have multiple tracks

¢ Atrack can belong to multiple products

TRACK (identified by first 11 digits of ICPN + comp no + side no + track na)

© Semagix, Inc.

- frack fithe *
= cOMmponent no.
) - side no.

PRODUCT (identified by first 11 digits of ICPN) - track no
=icpn (full _|-:pr.'|] - recarding timing
- product title " - track timing
TEM has track = . I8RO :
- product format * N | - recording format
- product artist * - track_artist *

- reperioing owner
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Entertainment Ontology (Assertional Component)

<+ Description base of 10
to 20 million objects
(entity, relationship,
attribute instances in
ontology)

< Extracted by
Knowledge Agents
from 6 disparate
databases

© Semagix, Inc.

a http://europium:3080,/emi/track.jsp?product=824856 - Microsoft Internet Explorer
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Technical Challenges Faced

‘Dirty’ data
Inconsistent field values

Unfilled field values
Field values appearing to mean the same, but are different

Non-normalized Data .
Ambiguity

Different names to mean the same object (schematic heterogeneity) Resoulution

Upper case vs. Lower case text analysis

Scoring (for identity resolution) and pre-processing (for normalization)
parameters changed frequently by customer,
necessitating constant update of algorithms

Modelling the ontology so that appropriate level (not too much, not too less) of
information is modelled

Optimizing the storage of the huge data

How to load it into Freedom’s main memory system

POWER - THROUGH + RELEVANCE
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Effort Involved
Ontology Schema Build-Out (descriptional component)

Essentially an iterative approach to refining the ontology schema based

on periodic customer feedback

Due to iterative decision making process with the multi-national customer,
overall finalization of ontology took 3-4 weeks to complete; not complex

otherwise

Ontology Population (assertional component/description base)

6 Knowledge Agents, one for each database; writing agents took about a

day

Automated extraction using Knowledge Agents took a few days for all the
Agents, with a few days of validation

POWER - THROUGH + RELEVANCE



Ontology Creation and
Maintenance Process




SEMAGIX

Ontology Creation and Maintenance Steps

T

Drmmman LE TE rewvaoige s & &
Sown b

1. Ontology Model Creation (Description) 2. Knowledge Agent Creation

Ciruatooy Channel Partner 6.6
OntOIO Industry icker
9y =
-« N
= H
= 7

n f Ca mpetition
Semantic Query = g D
Server = Y =
= &8 )
4. Querying the Ontology 3. Automatic aggregation of Knowledge

© Semagix, Inc.
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Step 1: Ontology Model Creation
Create an Ontology Model using Semagix Freedom Toolkit GUIs

@ Knowledge Modeler = @] * This corresponds to the schema of the
Search _Edit description part of the Ontology

[_] Show Cardinalities

[EntityClass |Refationship |

N [ | © Manually define Ontology structure for

9 @ person gggiggj relate To person =l knowledge (in terms of entities, entity
¢ @ hotrmmsperson 4 persorr has theeatScore hreatScore attributes and relationships)

person® sponsors organization
@ persan® toak part in event
@ person® baorn in place
@ persan® identified by ofaclD
@ person® lives in place

@ companyExecutive
@ i analyst
# ctockanalyst
@ () terrorist

* Create entity class, organize them (e.qg., in

8 :zipli;ir;rromcer @ Q) businessPerson taxonomy)
i personinTheMews ¢ @ analyst e.g. Person

ﬁ analyst*warksFaor campany
@ i stockanalyst
® @ place @ stockAnalyst* tracks industry

@ continentRegion @4 stockAnalyst® tracks sector -] I_ Analyst

[+ ;$;2;;Dvince 4 4 L StockAnalyst
S -

& () sportsPerson
& () testPerson

L BusinessPerson

gigﬂﬁgmue ognw » Establish any number of meaningful (named)
h arentlRl: STRING . . .
? @ting B exractors: INTEGER relationships between entity classes
@ tortaiomice Eﬁgﬁ;g‘?’”%%@m e.g. Analyst works for Company
? gfuurr;imzanon ® %S"”D"W STRING StockAnalyst tracks Sector
@ nonProfitorganization 1" 7 B adresssting: STRING BusinessPerson own shares in Company . . .
@ scientificOrganization o [ birthdate: DATE . .
@ newsorganization || @ @ businessperson » Set any number of attributes for entity classes

@ i analyst
@ @ stockanalyst e.g. Person

§§ @ stickAnalystiD:  INTEGER L
e ke Address <text>
Emm | e L Birthdate <date>

StockAnalyst
L StockAnalystID <integer>

© Semagix, Inc.
POWER + THROUGH - RELEVANCE
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Create an Ontology Model using Semagix Freedom Toolkit GUIs (Cont.)

Step 1: Ontoloqgy Model Creation

(& Metabase Modeler o H
File Edit View
@@ [+]+[+] o6 B[S [#]
3 Ascet %| External Name: Business Number of Assets: 244
© 7 Entertainmentassed -|_Intemal Narme | External Name | Type [ Indexed? [ Stopwords? | Sterming? | Displayed? . .
o I TestCategory | |topic topic String v & v W . Conﬁg ure parameters for attributes
[ Businessasset exchange exchange String ] v ] ] .. : H H
G_%:s;xzﬁiz syrbol :symbof :Sfrmg Iz [} [ vl pel’talnlng tO |ndeX|ng, |eX|Ca|
tachnews “|sector sector String vl [vl [l [vl . .
Rmvemassss [§o———or {0 5 = = = analysis, interface, etc.
& I% \T;Lan:i:f\;;da Inciustne |nciustry |String [vi [v] [v] [v
& 7 sciTechasset i|isChecked isCheckerd integer (] vl v vl
@3 NIQWSASSEt guest guest String v [v] ] v ° 1 1 1 d y_ p .f-
= el = 2 2 Z Existing industry-specific
|rousse lansuase |5 o @ @ @ taxonomies like MESH (Medical),
accessCount .accessCOUnt .J’nteger = v [v] [l . .
| Srechiene |odadbilae. Sy O B = B etc. can be reused or imported into
classin classiil Integer [} [v] [v] [vi
Processed | isProcessed .J’nteger | [ v [vi th e O nto I 0 gy
isLive ..IISL.I'VE' .J’nteger [} [vl v [vi
productionSour.. |productionSour... | String (] vl vl ¥l
mediaTvoe .medJaType .S‘trmg ] [¥] [v] [vi
neeadsdtn |nesdsatn .J’nteger ] vl v vl
invalidated F— .ﬂ’nteger 3 v [v] v
surrogate surrogate Sting (] vl vl vl
keyFrame ..fceyFrame .S‘fnng ] [v] ] [¥l
ciipLength .cﬂpi‘_engm .J’nteger a v [ [l
prociucer .producer .S‘mng [} ¥ [ [vi
KeWwords ..fceywords .S‘mng [vi [v] [v] [vi
cescHphion .de.scn;nnon .S‘fnng (v vl ] [¥l
titie .UUE' .S‘!nng [¥] [vl v [vi
postedDate postedDate Date ] vl vl vl
insettionDate  |insertionDate .Dare | [¥l ¥l v
parentURL .parentUR!_ .S‘tnng ] v ] [
source .source .S‘mng ¥ [¥l [ v
i i integer (] vl vl vl
url [t .J’nteger J [¥l = [l

© Semagix, Inc.
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Step 2: Knowledge Agent Creation (Automation Component)

Create and configure Knowledge Agents to populate the Ontology

78
=

Es

© Semagix, Inc.

® |dentify any number of trusted knowledge
sources relevant to customer’s domain
from which to extract knowledge
» Sources can be internal, external,
secure/proprietary, public source, etc.

® Manually configure (one-time) the
Knowledge Agent for a source by
configuring
» which relevant sections to crawl to
= what knowledge to extract
» what pre-defined intervals to extract
knowledge at

* Knowledge Agent automatically runs at the
configured time-intervals and extracts
entities and relationships from the source,
to keep the Ontology up-to-date

POWER - THROUGH + RELEVANCE
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Step 3: Automatic aggregation of knowledge

Automatic aggregation of knowledge from knowledge sources

® Automatic aggregation of
knowledge at pre-defined intervals

of time
Monitoring
Knowledge Agents - | Tools * Supplemented by easy-to-use
{} {} {} monitoring tools
Ontology Channel Partner
oy e C_ * Knowledge Agents extract and
= e D) organize relevant knowledge into
O D) the Ontology, based on the
& C Market Ontology Model
Executives ® Tools for disambiguation and
D Competition cleaning
(= &
= o @ = * The Ontology is constantly growing
& @& - and kept up-to-date

© Semagix, Inc.
POWER + THROUGH - RELEVANCE
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Step 4: Querying the Ontoloqgy

Semantic Query Server can now query the Ontology

® Incremental indexing
E Ontology j *® Distributed indexing
y'y ®* Knowledge APIs provide a Java, JSP

or an HTTP-based interface for

guerying the Ontology and Metadata

v
Semantic

Query
Server

© Semagix, Inc.
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Example2: Ontology with complex schema

Ontology for Anti-money Laundering (AML) application in
Financial Industry

Ontology Schema (Descriptional Component)
About 50 entity classes
About 100 attribute types

About 60 relationship types between entity classes

POWER - THROUGH + RELEVANCE



SEMAGIX

AML Ontology Schema (Descriptional Component)

Exernal Person

person

Fosition Company

Check Status

ProfifLoss Accaunt Mumhber

Auditar

\ Date of Hirth

Business Area
S \\ /

Sic Code - Transaction Diate | meme——————_— thing

Watchlist F————_”
Country

Additional Information
alace pE————
lac Address

Application Sta ]
- " AccnuntDate

Transactmn Rizk Transaction Yalue Revenue
Account Type / \
Employees

Transaction Mun Transaction Type

© Semagix, Inc.
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AML (Anti-Money Laundering) Ontology

Ontology Schema (Assertional Component)
About 1.5M entities, attributes and relationships
4 primary (licensed or public) sources for knowledge extraction

Dun and Bradstreet
Corporate 192
Companies House

Hoovers

Effort Involved

Ontology schema design: less than a week (with periodic extensions)

Automated Ontology population using Knowledge Agents: a few days

POWER - THROUGH + RELEVANCE
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Technical Challenges Faced

Complex ambiguity resolution at entity extraction time

Modelling the ontology to capture adequate details of the domain for

intended application

Ensuring that the risk algorithm (link score analysis) can be

iImplemented with the needed parameters

Knowledge extraction from sources that needed extended
cookie/HTTPS handling

Adding entities on the fly (dynamic ontology)

POWER - THROUGH + RELEVANCE



Metadata Extraction from Heterogeneous, Distributed Content:




Metadata extraction from heterogeneous content/data

WWW, Enterprise

Repositories e
’__.@

EXTR ORS

M ET&)ATA




Automatic Classification & Metadata Extraction SEMAGIX
(Web page)

Braves refuse to offer Galarraga arbitration

Posted: Thursday December OF, 2000 6:15 Phd k Click here for more on this story

ATLANTA (AP -- The Braves refused to offer
salary arhitration to Andres Galarrags on Thursday,

appatently ending the first baseman's careet in
Atlanta.

Atlanta did offer athitration to six of its former

players who becate free agents: pitchers Andy Enter a URL: hitp:iizporsillustrateed. cnn.comfbaseballf C|a55if_-,.-‘ LIRL |

Ashby, Terry Mulholland, John Burkett and Scott

Kamieniecki; first baseman Wally Joyner and Select a story

outfieldedgi - from UifﬂgE: I;lEdEerELgEL J
- ﬁmﬂfs_liri:tﬂ:tig“ RES“ES s Discovered Entities for Basehall Locations

: : p:ifzportsillustrated .cnn comibaseba
OO (oI gP LG RN L = iorizmrigaiarrags, braves s/ Bonilla, Bobby  Sportsperson  Central (1266)

Category  Predictors Agreement  Joyner Wally Sportsperson  Atlanta (406)
haseball 80.36%  pearnienieck, Scott Sportspersan

After mizsing the 1999 zeazon because of cancer, Jalat  foothall A0.20%

and 100 REIs. golf 28 GE% Mulholland, Terry  Sportsperson
husiness 21.91%  Ashby, Andy Sportspersan

E:t;;%:ntlsnn:ntDﬁ'eredarhitrahnnhﬁ.ftheufnﬂnertem haskethall 20.74% SR RELATER SRS

T hockey 20.54%

The Braves tmade at offer Wednesday morning, but G techmlngy 14.55% .

said it was too low. Calarraga iz seeking a two-year cof palitics 12.01% Sem antic Metad ata
autornotive 11.37%

Playets offered athitration have until Dec. 19 to accept o
tiegotiate with theit former teams through Jan. &




Ontology-directed Metadata Extraction

(Semi-structured data)

Web Page

4} BBC Mews | EURDPE | Kostunica pushes for war crimes law - Microsoft Internet Explorer

1= E3
J Address H Links >

J Fie Edt Wiew Favoites Took Help

|52 & s

J«_»

|3eamh|-” (&)~ Messenger [T~ V1 Bookmarks 8 My vahoo! + wp~Yshoo!

Enhanced Metadata Asset

¥Yideo Abstract - Microsoft Internet Explorer

File  Edit Wiew

Favortes  Tools  Help

H B » J.ﬁ.gldress JLinks ”J Y_’ >

SEMAGIX

HOMEPAGE | WORLD SERVICE | EDUCATION low graphics wersion | feedback | help

BEENs o \Ug

You are in: World: Europe
Front Page Thursday, 10 May, 2001, 16:57 GMT 19:57 UK Search BBC News Online

World Kostunica pushes for war

e L
¢ M=F" crimes law
h- 4

Advanced search options
Launch console + ‘

-, for latest audio/ video wm
Africa i BEC RADIO NEWS
:Amen(_:a_s W BBC ONE T¥ NEWS
Asia-Pacific i WORLD NEWS SUMMARY
Europel % BEC NEWS 24 BULLETIN
Middle East + PROGRAMMES GUIDE
South Asia

From Qur Own |
Correspondent

» Special report

Letter From 2 d
eorge Bush in Washingtan

America Mr Kostunica rmet wi

i i X Milosevic arrest:
UK vugaslav President Vojislav Kostunica has said ) oyt moves
UK Politics 4,24 he wants legislation enabling Belgrade to » The charges

3'::}?:;: c‘o—opebratti W\thdth;atl;N war tt:;\mes tribunal in -, Hague indictmant
Health P'35€ B the end ot the manth. » Dermagogue's downfall
Education » Profile of 3 strongman

Entertainment HE was returning from the United States,
Talking Point where President George W Bush made it clear
In Depth that US support for Yugoslavia depended on Yugoslav challenges:
AudioVideo Belgrade's wilingness to extradite former » Montenegro crossroads
Fresident Slobodan Milosevic, » Macedonia tension =l
A

&7 [ | Intemet

» sudio video highlights

Frevious | Ney-dl Updatel Update/Mext Delete/MNext | Fun Experts |

Extraction
Agent

© Semagix, Inc.

|pnm:f,-’rm.bbc.net.uk,f'newsfulmedia,f"l A20000p4dend 1322300 _milosenwicdl _anderson_wirm Mitle=!

Bitrate: |43 Format: IFEEU

Width: |320 Height: |2UU Invalidated: IU_ Add |

|»

Asset Id: 31918736 [ Needs attention [ Checked
Category: NewsEvent Change Category
ExtractorMame: BBCWorld
Keywords: I b
Title: |Kustunica pushes farwar crimes law
Surrogate: |http:f,fnews.bbc.cn.uwolmediaﬂ32EIIJDDfimages,f_1324EIIII1_kostunica_afp3DD.jpg
Media Type: IVidBD
URL: |pnm:,’,frm.bbc.net.uk,#newsfnlmediaﬂSZDDDDNidEDU322301_milusevicm_anderson_vi.rm?title=
b intion: The YTugoslaw president says Belgrade will co-operate with the UN ;I
escrption: tribunal, which wants 3lobodan Milosewic handed owver. LI
Clip Length: |230
Parent URL: |http:f,fnews.bbc.co.ukjhi.fengliahMurIdfeumpefnewsidj 3240001324001 .5tm ao
there!
Location: lj -
|E|e|grade, ‘fugoslawvia, Eurape
People: |Y0jislav Kaostunica. Slobodan Milosevic
Frevious | Nextl Update | Update/Mext Delete/MNext Fun Experts |
&1 l_l_lﬂ Internet 4




Semantic Enhancement Server

Semantic Enhancement

Server: Semantic Enhancement
Server classifies content into the
appropriate topic/category (if not
already pre-classified), and
subsequently performs entity
extraction and content
enhancement with semantic
metadata from the Semagix
Freedom Ontology

How does it work?

» Uses a hybrid of statistical,
machine learning and
knowledge-base techniques for
classification

= Not only classifies, but also
enhances semantic metadata
with associated domain
knowledge

© Semagix, Inc.

Enabling powerful linking
of actionable information
and facilitating important
semantic applications
such as knowledge
discovery and link
analysis

(user’s task of manually
retrieving all the information he
needs to know is greatly
minimized; he can spend more
time making effective decisions)

h‘

Content Tags

Semantic Metadata

Classification: Channel Partners,
E-Business Solutions

Classification

Classification Committee

Knowledge-base, Machine Learning &
Statistical Techniques

Semantic Metadata Content Tags
Company: Cisco Systems, Inc.
Classification: Channel Partners,
E-Business Solutions
Channel Partner: Siemens Network
Channel Partner: Voyager Network
Channel Partner: Siemens Network
Channel Partner: Wipro Group
E-Business Solution: CIS-1270 Security
E-Business Solution: CIS-320 Learning
E-Business Solution: CIS-6250 Finance
E-Business Solution: CIS-1005 e-Market
Ticker: CSCO
Industry: Telecommunication, . . .
Sector: Computer Hardware
Executive: John Chambers
Competiion: Nortel Networks

Syntactic Metadata
Producer: BusinessWire
Source: Bloomberg
Date: Sept. 10 2001
Location: San Jose, CA
URL:

Media: Text

XML content item with
enriched semantic tagging,
ready to be queried

SEMAGIX

1 o — -

Content Tags
Semantic Metadata
Classification: Channel Partners,
E-Business Solutions
Company: Cisco Systems, Inc.

Syntactic Metadata
Producer: BusinessWire

Channel
Partners

° Source: Bloomberg
Date: Sept. 10 2001
° ° Location: San Jose, CA
URL: http://bloomberg.com/1.htm
- L] - Media: Text

® ©® e o

E-Business
Solutions

R e
= Uniquely Y
e exploiting A
= real-world =

<, semantic
% _assodations

Semantic
Metadata
Extraction

(also syntactic)

\\\\
\\in the right \-\\

%%context %%A
{}ﬁgﬁif}g’g Channel Partner E-Business Solution
Voyager CI5-1270
Network Security

Siemens CI5-320
Network Learning
CI5-6250
Finance

&

3
2 a
= { =4
= 6
3 3

& e-Market
'DQ
&,
S Cisco provider of
Systems
0, Com petition

-~

Semantic Enhancement

POWER - THROUGH + RELEVANCE



Ambiguity Resoluti

on during

SEMAGIX

Metadata Extraction from content text

Document

Ontology

Entity
Candidate ::> SES

lookup

A 4

Q...

Find Entity Candidates in the document:

U Names and Synonyms
O Common variations (Jr, Sr, 1ll, PLC, .com, etc.)

Note: Entity Candidates can be restricted to a relevant subset of ontology

No

A 4

Multiple matche

found during
entity lookup?

Resolve ambiguities for the entity using any/all of
these criteria:

U Direct/Indirect relationships with other entities found

U Proximity analysis of related entities

U Entity refinement using subset analysis (‘Doe’ vs. ‘John Doe’)

ambiguity resolved
A 4

U List relationships between identified entities in same document (optional in output)
U List relationship trails e.g.
» CompExec - position > CompanyName
» Politician - party - country = watchList




SEMAGIX

Overcoming the key issue of resolving ambiguities in facts & evidence

Aggregation and normalization of any type of fact and evidence into
the domain ontology

Resolution of issues over terminology

¢ i.e. “Benefit number” is an alias of “SSN”

Resolution of issues over identity
¢ i.e.is executive “Larry Levy” an existing entity or a new entity?
Enabling decisions to be made on the trustworthiness of existing facts
¢ Which source did the data originate from?
¢ How much supporting evidence was there?
Validating and enforcing constraints, e.g. cardinality
¢ President of the United States (has cardinality) = Single

¢ Terrorist (has cardinality) = Multiple

POWER - THROUGH + RELEVANCE
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Overcoming the key issue of resolving ambiguities in facts & evidence (Contd...)

Managing temporal aspects of the domain
Expiration of entity instances

E.g., “Hillary Clinton” is no longer the First Lady of the United
States but was until “May 39 2001”

Providing auditing capabilities
Stamping evidence with date, time and source

E.g., Terrorist: “Seamus Monaghan”; date extracted: “2003-01-30;
time extracted: 16:45:27; source; FBI Watch list

Ontological relationships makes for more expressive model and provide
better semantic description (compared to taxonomies)

Information can be presented in natural language format

E.g., “Bob Scott” is a founder member of business entity “AlIX LLP”
that has traded in “lran” that is on “FATF watch-list”

POWER - THROUGH + RELEVANCE
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Example Scenario 1

Sample content text

Have you ever been to Athens?
How about Japan?

Ontology Matches:

- A: Athens[, Greece, Europe ]

- B: Athens|, Georgia, United States of America, North America ]

- C. Athens], Ohio, United States of America, North America ]

- D: Athens], Tennessee, United States of America, North America |

-E: Japan[, Asia]

Scores:

A, B, C, D and E all scored equally — hence no ambiguity resolution possible

POWER - THROUGH + RELEVANCE
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Example Scenario 2

Sample content text

Have you ever been to Athens?
Or anywhere else i1n Georgia?
How about Japan?

Ontology Matches:

- A: Athens|, Greece, Europe ]

- B: Athens[, Georgia, United States of America, North America ]

- C: Athens][, Ohio, United States of America, North America |

- D: Athens[, Tennessee, United States of America, North America ]
- E: Georgia[, Asia ]

- F: Georgia[, United States of America, North America ]

- G: Georgia On My Mind, Inc.

-H: Japan[, Asia]

Scores:

B and F scored highest because of exact text match and relationship

Result:

Entity Ambiguity Resolved

POWER - THROUGH + RELEVANCE



Automatic Semantic Annotation of Text:
Entity and Relationship Extraction SEMAGIX

Blue-chip bonanza continues

company company company
Dow above 9,000 as HP, Home Depot lead advance; Microsoft upgrade helps techs.
date time

August 22, 2002:/11:44 AM EDT

By Alexandra Twin, CNN/Money Staff Writer|

city company
New York (CNN/Money) - An upgrade of software leader Microsoft and strength in blue chips including
company company weekday

Hewlett-Packard and Home Depot were among the factors pushing stocks higher at midday|Thursday,

financial index KB y Sta“StlcaI
with the Dow Jones industrial average spending time above the 9,000 level.

time financial index and Ilngu IStIC

Around [11:40 a.m. ET,/the Dow Jones industrial average gained 65.06 to 9,022.09, continuing a more

date stock exchange teCh n Iques

than 1,300-point resurgence since/July 23./The Nasdag composite gained 9.12 to 1,418.37.

financial index

The Standard & Poor's 500 index rose 9.61 to 958.97.

company stockSym $
Hewlett-Packard ( HPQ: up/$0.33/to 1$15.03| Research, Estimates) said a report shows its share of

the printer market grew in the second quarter, although another report showed that its share of the
continent region continent
computer server market declined in Europe, the Middle East and Africa.
company  stockSym| § $
Home Depot ( HD: up/$1.07/tol$33.75, Research, Estimates) was up for the third straight day after

topping fiscal second-quarter earnings estimates on Tuesday.

tech category company
Tech stocks managed a turnaround. Software continued to rise after Salomon Smith Barney upgraded
company  stockSym ] S

No. 1 software maker Microsoft ( MSFT: up/$0.55/to/$52.83, Research, Estimates) to "outperform"

$ company
from "neutral" and raised its price target to/$59/from$56! Business software makers Oracle

stockSym [ § | $ company stockSym
( ORCL: up/$0.18/t0!$10.94, Research, Estimates), PeopleSoft ( PSFT. up/$1.17/to/$20.67,

company  stockSym | $ | | S |
Research, Estimates) and BEA Systems ( BEAS: up/$0.28/to/$7.12,|Research, Estimates)

all rose in tandem. iR+ THROUGH + RELEVANCE
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Automatic Semantic Annotation

“ligdu f2
- <hody=
- <body.

osoft Internet Explorer

Lodk Heb Value-added Semagix Semantic Tagging

«Language Forrmalkarn

. en" /=
<dist «/Tdentification = - «Property FormalMame="PublicCompany" Yocabulary="urn:newsml:comtexnews.net:20010201:DomesticPublicCompanies:1" >

=/bod = PR T = e T AT AT s e =t it g PetrohenTT oo
/ ¥ Eblenshanadements <Property Formallame="StockSymbol" VYalue="p" /=

— <bod <N_ewsIternType FarmalMame="News" {’> - <Property Formallame="Competitor"=
cpip <FirstCreated=20010901T142709</FirstCreated s =Property Formalame="CompanyName" Value="BP p.l.c." />
p_ «ThisRevisionCreated=20010901T142709=/ThisRevisionCreated = </Property >
ist <Status Yocabulary="ur l:comt .net:20010101:Co - <Property FormalName="Competitor"> ; _ \
plﬂ Scheme="ComtexStatus" Formallame="Usable" /= /<Pruperty FormallName="CompanyMame" Yalue="Ultramar Diamond Shamrock forp.
- <lIrgency FormalMarme="5" /= S/Arapctys B —
<P M M + - <Property Formallame="Competitor"= C
se. F 4 ewsc anageminE> e =Property Formalliame="CompanyName" Valuz="Royal Dutch/Shell Group” /> ontent
- <NewsComponent Essential="yes" EquivalentsList="no"= < /Property > f ’
mc <Rale FormalName="Main" /= Property Farmaliame="Headquarters" Vale="Bartlesville, Oklahoma, United sfates of 4 ENNNANCEMENT
== i Property Formalkame="StockExchange" Valug="NYSE" /> . .
del <NewsL|n§s> < 4 e =
els <HeadLine>The Debate is on the Future of Timor Sea LNG=</H <Ernpa:y EnrmamamE Bjtﬂ: \':‘a\‘_:.ml: E?Ier':” /: d 0il and Gas" ¢ Rich Semantic
» 2 = = = = <Froperty Formalkame ndustry dlue="lntegrate 1 an as = -
Go <gatELl_ni:L$ep gl' ZUDLégngzé;qﬁlzs Ni‘fcs!:ﬁl _MT_::Ia ot + <Property Formallarme ompanyExecutive" Value="Augustine, Norman R."> MEtatagglng
s npnglineLopyright AN P h. ecia, LLL: ATLEIQNLs rese + <Propsrty Formalllams="CompanyExecutive’ Vslus="Boren, David L."=
<3S <K3YWUrd|—!ne Or!g!n OmtBH" a!JStralla<fK3_YWUrdL|n3> + «Property Formallame="CompanyExecutive" Vzlue="Chappell, Jr., Robert E.">
| <KeywordLine Origin="Comtex">oil</KeywordLine > + <Property FormalMarne ompanyExecutive" Value="Devlin, Robert">
<Keywordling Origin="Comtex"=transportation</KeywordLine > + <Property Formallame="CompanyExecutive’ Valus="Horner, Larry D.">
Fdupdid . + <Property Formallame="CompanyExecutive" Vsluz="Roy, J. Stapleton"=
P o i Property Formalkl Executive” Tobias, Randall L."
2 _ . : + «Propetty Formallame="CompanyExecutive obias, Randall L."»
Tin <Adm|n||5tratWEMEtadata} i <Property Formallame="CompanyExecutive" Tschinkel, Victoria 1.">
coi = <CaRta ogx= <Property Formallame="CompanyPosition" Yalue="Director" />
N - <Resource = </Property =
sai =Urn=urn:newsml:comtexnews.net:20010201:Providers:1 - <Property Formallame="CompanyExecutive" Value="Turner, Kathryn C.">
“p=G <DefaultVocabularyFor Context="Provider/Party" /> <Property Formalllame="CompanyPos Director” />
</Resource > </Broperty>
</b0dy 55 <£esource> - <Property Formallame="CompanyExecutive" Vzlue="Meyers, Ph.D., Kevin"=
=fhndv «Property Formallame="CompanyPosition" Yalue="Executive ¥Yice President, Alaska erations” />

<Urn=urn:newsml:comtexnews.net:20010201:Source:1</1

i . =/Property >
=DefaultvocabularyFor Context="Source/Party" /= - <Property Formallame="CompanyExecutive" Value="Lowe, John"=
«/Resource <Property FormalName="CompanyPosition" Yalue="Senior Yice President, Pl arjd Strategic Transactions" /=
- =<Resource = =/Property >

- <Property Formallame="CompanyExecutive" Valus=
<Property FormalName="CompanyPo
<Property Formallame="CompanyPo

"Mulva, 3. 1.">
Chairman of the Board" /=
Chief Executive Officer" /=

<Urn=urn:newsml:comtexnews.net:20010201:SourceProp
<DefaultVocabularyFor Context="Property" /=

</Resource = </Property >
</Catalog= - =Property Formalblarmes="CompanyExecutive" Valus=
<FileMame>22698565.xml< FileName = <Property Formaliame="CompanyPosition" alu
- <Provider= =<Property Formallame="CompanyPos Value'added
</Property >

<Party FormalMame="Comtexr" /=
</Providers

relevant metatags

- <Property Formallame="CompanyExecuti
<Property FarmalName

- <3ource> <Property Formallame="CompanyPo Executive Vice President” / added by SemagIX
<Party FormalMame="Phillips Full" /= <Property FormalName="CompanyPosition" Value="General Counsel" /= P
</Source> </Property = to eXIStIng
<Property Farmallame="SourceCode" Value="PHP" /= - <Property Formallame="CompanyExecutive" Valu Carrig, John"=

COMTEX tags:

«Property FormalName=
<Property Formallame="CompanyPosi
<Property Formallame="CompanyPos

inancial Officer" /=
Senior Yice President” />
Treasurer” /=

</adrministrativeMetadata =
- <RightsMetadata=

<(_30pyrightDate>Zl]l]1<,-’CopyrightDate> T TR ) X
</RightsMetadata > TTTTOrE TS * Private companies
- =DescriptiveMetadatas | <Property FormalMame="PrivateCompany" ¥aluz="shell 0il Co."> ‘
<Language FormalMame="en" /> = <P"PDDBr’t\;tFD;ma‘NIT\JmE : o i 4 . O Type Of com pany
- «Property Fogmalblame="PublicCompany” <PFroperty FormalName="CompanyName" Value= p.lc"i= . o a
VocabularylE"urn:newsml:comtexnews.net:20010201:Domesd —?IP'T’I.DT)DE%YF}Drma\NamE="Enmpetitnr"> IndUStry affiliation
<Property formalame="CompanyName" Yalue="Phillips Petr <Property Formallame="CompanyMName" Value="Chevron Corp." /> o SeCtOr
<Property formalMame="StockSymbol" Value="p" /= </Property =
</Property > - <Property Formallame="Competitor"> . EXChange
</DescriptiveMetadata= <Property FormalName="CompanyMName" Yalue="Exxon Mobil Corp." /=
- =Contentltem = </Property> . . . . | °® Company Execs
<MediaType Formallame="Text" /= <Property Formallame eadquarters"” Yalue="Houston, Texas, United States off Ameril .
. % | £ d . <Property Formallare ector” Yalue="Energy" /> . CompetItOI’S
© Semagix, Inc. <MimeType Formaltlame="text/¥nd.IPTC.NITF" /= <Property Farmallame="Industry" Value="Tntegrated 0il and Gas' />

- <=DataContent> laa=eiins
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AML Ontology Schema (Assertional Component)

Ernst & voung

STATOIL (LK) LTD

nited Kingdom
MICHAEL KELLY

HaWvARD BERGE

STATOIL GAS TRADING LTD

RUME BJORMSOMN

11a Regent 5t, United Kingdom, SW1Y 4AG

Gas Energy Marketing Company.

WIOJTEE MU A

Wares Colony, Lahore, Pakistan

DAVID MILLIAMS

Foom 9a, 2nd Floor, YWahdat Road, Education Town, Lahore, Pakistan

SUbset Of the entire OntOIOgy Bank of England Sanctions List

© Semagix, Inc.
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Performance Issues

Ontology Storage and Access

Ontology typically stores millions of entities, attributes and relationships for
any given application

Natural implication = how to store it efficiently and most optimally so that
accessing ontology does not degrade performance?

What are the storage scheme possibilities?
Database storage (RDBMS)

can logic-based /prolog systems handle this size and computation?

Any of the above typical storage schemes poses performance challenges for
mass applications

POWER - THROUGH + RELEVANCE
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Semantic Query Processing and Analytics

® Solution: In-memory semantic querying (semantic querying in
RAM)

®* Complex queries involving Ontology and Metadata

® Incremental indexing

® Distributed indexing

® High performance: 10M queries/hr; less than 10ms for typical
search queries

® 2 orders of magnitude faster than RDBMS for complex
analytical queries

®* Knowledge APIs provide a Java, JSP or an HTTP-based interface
for querying the Ontology and Metadata

POWER - THROUGH + RELEVANCE



Scalable Architecture

SEMAGIX

| so

| sQs

-

=

>
Metabase Ontology

\\\

\

| SE

| sEs

| SES

» cluster

sJ_] >

J

™~

4

LOAD BALANCER LOAD BALANCER

Semantic Application

» scale-up
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Few Application Examples




VideoAnywhere and Taalee Semantic Search Engine

BLENDED BROWSING & QUERYING INTERFACE ===

File Edit . _
| 4w T = & @
Back fFunyaErd Feload Home Search MNetscape Frint Security Stop

«# Bookmarks f Location Ihﬁp',.",."adept = uga eduVidensmywhere fsearch htm

+| @7 What's
7 BlnstantMessage [ Wehbbail Contact FPeople Yellow Pages Download [ Channels
Search Video
o]
© VHS only
ATTRIBUTE & KEYWORD Mt
= ormats
QUERYING
Search Video
Title, Actor,
= All Assets — Diraczor
B . ‘ “Allen Yideo Search
I Business ‘ Tins
3 Movie Assets ‘ “
B Film Festivals - .
B Tnferviews | !Mowe Assets-Movies
B Movies ‘ “ j—
B Reviews [
5@ Noves | | Search Results
SEMANTIC BROWSING
m % Alien-Resurrection \.:53’
AMien Resurrection @ Mov f)
- i v i MOV ‘@ ’
[El= tails Alien Resurrection @ | >
A\len—Resurrect\on Alien Resurrection Q ‘AEX ‘ g
I
Sigourney Weaver Winona Ryder @
The experiments beain. An unholy combination of human Alien Resurrection l @ asx |
and alien genetics, made possible by an uneasy alliance
between a renegade band of smugglers and a zealous

cadre of scientists and officials. One subject is familiar --
awaman horrifically linked to the alien species that now
elicits so much scrutiny. Ripley is back and all is not what
it seems... Alien Resurrection stars Sigourney Weaver as
Ripley, the role she ariginated in Ridley Scott's 1974
classic, Alien, and reprised in James Cameron's Aliens
(for whlch she recewed an Academy Award nomlnatlon)

SEMAGIX

Targeted e-shopping/e-commerce

| wewe

amazon.com M | wee
* BOOKS | MUSIC QRUDIZelN GIFTS |e-CARDS |AUCTIONS| YOouR Account
SEARCH BROWSE TOP NEW & FUTURE KIDS & AWARDS &
VIDEO GENRES SELLERS RELEASES DvD FAMILY RECOMMEND ATIONS

Your Search Results
We found no matches for keywords: "Alien+Resurrection+ . Below are results for t
include "alien resurrection”. If you prefer, you may try another search.

Top matches for this search:

- Alien Reswrrection (1997) -- Sigourney Weaver, Winona Ryder; VHS
- Alien Reswrection (1997) -- Sigourney Weaver, Winona Ryder; DVD
- Alien Reswrrection (1997) -- Sigourney Weaver, Winona Ryder; VHS Widescreer

Full Results: 5 items are shown below.

Alien Resurrection ~ VHS
Sigourney Weaver, Winona Ryder / Subtitled in Spanish
Our Price: $12.99 ~ You Save: $1.99 (13%)
Read more about this title..

assets access

""" & low_alienrest.asx - Windows M... [H[E] E
Eile  Miew Play Favorites Go  Help

= = ™ Showcase
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Semantic Enhancement used in Semantic Search SEMAGIX

@ ~ Precise [ J Precise
| ¥3¢ Jealee  WiEbia search :?: “Jeclece MEDIA SEARCH

THE POWER OF SEMANTICS

:" SEARCH FOOTBALL uSearch Tips

Enter search ferm in appropriate field: Plaver Search results in Football for jamal | anderson PRECISE

|Jamal Andersan A results found SEARCH
One field is ususlly enough. Team
Ertering more vields more precize I R
but fewver, results, - Gluen time:0.001 seconds
'|‘°°at'°” Exact match for your search...
ey FErvEiEs 1. Week 3 top 10: Anderson TO run
13
Search for ‘Jamal | Jamal Anderson runs 26 yards for a ihhQadown against the Panthers.
Anderson’ in ‘Football’ lect media: ¥ sudio M video |I Source : NFL.com PostadDa -

© Recert 7 week League : NFL Teams : Atl3

0 morth & 4
[Find it | Close match for your search...
1. Wieek 13 top 100 Andersaon run
Choose another category to search in: [ Foctba | Mike Andersan rumbles 80 vards down the sideline

Click on first result for
Jamal Anderson

Source : MFL.com PostedDate © 12414
League : MFL Teams : Kertuchy 1
; NFL.com: NFL Films D0: Top 10 plays of Week 3 - Microsoft Intemet Explorer
J File Edit “iew Favortes Toolz Help &Send |
L \
Back Fi d St Refresh A B =F
= i o View the original source

| Address [&] hitp:/ donawnfl.com/multimedia/Dltoptend himl

JLinks &) CollegeCiuh & Syndicate Partner Log In - &) Demos & HTML page' Verlfy that

~corTT the source page contains %
NEWS | STATS | ROSTERS | DEPTH .

s [rosers T e no mention of Team name

© e Precise
NFLFILMS and League name. They :?: ?ﬁﬁl@é MEDIA SEARCH

Top 10 plays of Wed  gre value-additions to the

SCHEDULES THE POWER OF SEMANTICS

i The Wesk 3 1 metadata to facilitate
e overed Mis easier search
NFL INSIDER i covered, Mike D o Y
5 touhdown for thiver Football RESULTS ' SEARCH
Jordan scored after blocking a punt and t e Batch hit
NEWSLETTER Germane Crowell for SO-yard scoring stril
NFL FI H
NrLF} Week 3 top 10: Anderson TD run
AUCTIONS Click below for the rest of the exciting hi
Wweek 3 top 10: Blake to Poole TD Click to play
M f1eff Blake hits Keith Poole on a 49-ya g strike against the <+— REAL ° -‘-
Seahawks. —_F |
Superboul RealVideo: 56k | 300k | G2 hittp . nfl.com u

Week 3 top 10: Trevor Pryce fumb turn
DTrevor Pryce picks up a fumble andg = 28 yards for a touchdown.
Realvideg ,

Week 3 top 10: Anderson TD run
Mlamal Anderson runs 26 yards for a touchdown against the
Panthers,

View metadata. Note that

Team name and League

name are also included in
the metadata

al Anderson runs 26
Produced by:  WNFL.com
Posted Date: 972072000
NFL
Atlarta Faleons

3ds for a touchdown agains

League :

Teams :

Players : Jamal Anderson

Realvideo: 56k | 200k | 62 /
Week 3 top 10: Coleman TD
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(Heln | Content_ | Knowledge | (|[zoom <[4 0
Search Results for: drug Procrit in category Medical | : . . N
i | proecrit Find Ent Classes Instances
FD& notifications. Watch out for counterfeit Procrit, 2 lot il | | P | | L | O o |
ption available) -~

Cancer-related anemia commonly is associated with fatigue and

Buchzel, Patricia C|8 hurphy, Barbara J

Side Eff ig

recombinant hammone

Futhors

)
5

ietin is the pimany
ffect by binding t

Drug CI

Drugs

Companies

(chronic disease)

Enythropaoietin {Procrit; Epog

ttion awailable)

Role of iron in optimizing res
Approximately 50% of cancer patients J| AECERNe u) = W0 gta a0

recombinant human enythropoietin (THUEP O, epoetin alfa [Epogen,




SEMAGIX

Semantic Information Integration spanning three layers of semantic
relationships

Single document belonging to a corpus Corpus of
Blue-chip bonanza continues d 0 C u m e n tS
company company company

Dow above 9,000 as HP, Home Depot lead advance; Microsoit upgrade helps techs.

August 22, 2002: 11:44 AM EDT . .
relationships
By Alexandra Twin, CNN/Money Staff Writer across documents
- in the same corpus
city company
New York (CNN/Money) - An upgrade of software leadr Microsoft ghd strength in blue chips mcluding L
company company
Hewlett-Packard and Home Depot were among the factors pushing stocks higher at midday Thursday —
financial index

with the Qm_nm_m_'nLML'm\_r'lgg spending time above the 9,000 level.

financial index
Around [11:40 a.m. ET, the Dow Jones ngju; rial gvgr 1g§ galned 65.06 to 9,022.09, continuing a more
than 1,300-point resurgence since July 23. The Nascag oomposne gained 9.12 to 1, 418.37.

financial index
The Standard & Poor's 500 index rose 9.61 to 958.97. i .
company  slockSym S 5 relationships
Hewlett-Packard ( HPQ: up $0.33 to $15.03| Research, Estimates) said a report shows its share of iopl .
( P . P within text in

the printer market grew in the second quarter, although another report showed that its share of the the document

continent region continent
computer server market declined in Eurq e, the Middle East and Africa.

company  stockSym | S

Home Depot ( HD: up'$1.07/to $33 75, Research, Estimates) was up for the third straight day after
topping fiscal second-quarter earnings estimates on Tuesday.

tech category company Ontology
Tech stocks managed a turnaround. Software continued to rise after Salomon ‘;nmh Barney upgraded

company  stockSym H H
No. 1 software maker Microsoft { MSFT: up SO 55/to 852 83, Research, Estimates) to "uu!perlorm
] pany relationships
I" and raised its price target to 359 from $56! Business software makers Ordule

StockSym 5 company  stockSym 3 across documents
({QRCL: u 50 181t0/510.94, Research, Estimates), qunLgS_qﬂ{ES[ Sup$1.1Tto $20 67, outside of
Research, Estimates) and BEA hgqtpms{ BEAS: up SO 2810 mi=Eshaalon, the same corpus &
all rose in tandem. e

Databases
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Application to semantic analysis/intelligence

Documentary content and factual evidence are integrated semantically
via semantic metadata

Intelligence sub-domain ontology

Cocaine scandal sets society hearts fluttering Em_a“ AggHas email

. Hgf position
Is fundedisg7works with w

gl
or

Investigators are attempting to establish whether the suspect, Palermo businessman c
Alessandro Martello, was bluffing when he claimed to work as Mr Micciche's assistant and to E\ ‘\deﬂ

have the use of an office in the ministry's Rome headquarters. a\mg ﬁ Account m
in ~
A

\

Mr Martello's arrest warrant, signed last week along with 10 others, allege
hesitated to deliver a consignment of cocaine inside the ministry onfident in the

knowledge that his influential connections would prot Tom suspicion [Sa— Origi ed in
g
The cocaine scandal has b for the opposition, whic abled a parliamentary g I m
question for the |economics minister||Giu|io Tremonti,[dsking how many times the alleged W W
pusher had visited his ministry and whether it was true that he had the use of an office there. Occurred
- Occuxred at

The minister has yet to reply, but it has emerged that Mr Martello's frequent visits were the
result of his work as a consultant for a company promoting investment in southern Italy. /
"What he does in his private life has nothing to do with us," his now ex-employer said.

=

his behalf

addressed

The businessman, who is now in prison, asked the junior minister to intercede
with a bank where he was having trouble opening an account. Mr l\/@cic
familiarly as "Gianfrancuccio”, said he would see what he C%@

.

\
extenuating personal battle with
g entanglements of a junior Sicilian

Gassification Metadata: Cocaine seizure investigation \

Prime minister Silvio Berlusconi is already engag
Milan's anti-corruption magistrates, so the al
minister are the last thing he needs.

Semantic Metadata extracted from the article:
Person is “Giulio Tremonti”

Position of “Giulio Tremonti” is “Economics Minister”
“Guilio Tremonti” appears on Watchlist “PEP”

Italian parliament Group is Political party “Integrali”
Italian president Integrali” is the “Italian Government

ltalian governmentl Qcalian Government” is based in “Rome” j

Italian government

© Semagix, Inc.
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Semantic Application Example:
Equity Research Dashboard with Blended Semantic Querying and Browsing

Automatic
31 party
content
integration

ty Research Dashboa

m International Trading Bank

Motorola, Inc.

Symbol Change Price VYolume
WOT +0.61 15.53 8,935,5%

7

IView mare charts.,

Motorola Incorpor d (UST Price = 1538
15.78
oot
o ﬂr\f 15.5@
) 15.38
15.1@
o 14,98
14,78
Hotorola Incorporated CUSD Volofil shions .66
1.28
e 9,20 {
k‘ aaa |
itttk ; a.oa |
16am 11am 1Zpm 1pm Zpm Zpm  dpm  Spm \

L
Wiew competitors.., - m en to audio programs.. =

Resources tor Motorola, Inc.
TheStreetcom Key Stats = Income = Cash Flowe = Broker Ratine

SEMAGIX

09242001
092452001
0992001

WighLink Yireless Reveals Texd 2 Waice...
Inzignia's Jeode PD& Edition To Be ln...

Atera Teams Up with “irginia Tech Re...

Analysis Hews

CESFB sees gualty in Gualcamm 09/ 042001
errill Dowenorades Wotorola to Mear-.. 09062001
tdotarols 094062001

Earnings Hews
EXPAMSION. OGILYYINTERACTIVE ESPAMAF...
LES ECHOS: STMICROELECTROMICE LOOKS F.. 094 0/2001
Q9062001

0982001

hatorola Reduces Third-Guarter Sales ...

Focused
COMTEX relevant
COMTEX
COMTEX content

Thiore.. organized
CBS Marketwatch 2
Businesz\eek OnlineI by tOpIC
Oh24 (
' )

COMTEX I
COMTEX
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Semantic Information Integration in Portals

JAgdlesS I@ http:#/beta knowledgeples org/topic. himl ?c=246 j @ Go

J Links @Semagix Email @Holmail @F\e\iablaCom @The Hub @Yahoo‘ Groups @CNN.com @Desiﬂad\o

0Cus \

YWelcome, Yash Warke

User profile as
@T‘k"ﬂwmdgeﬂlmt The professional resource for affordable housing and community development - "g":'r:pr:em a ConteXt fo r

Role Public =
I e semantic
Workforce Development Other topics from your profile

Best Practices & Models, 1 g 1
Public Housing, Health I nte ratl O n Of
Thiz page summarizes KnowledgePlex cortent about Workforce Development Care / Child Care

- Locales  GA diVe rse yet

workforce Development is & general term to describe various efforts to improve the work and work-readiness skils of all ctizens. Roles Public I t
* Housing Preserustion / Wiorkforce development efforts are often referred to generically as "Jab Training” or “Jobs" programs, and often administered by re evan
Expiring Use gingle-purpoze employment organizations of by muti-purpose community-improvement organizations a3 8 part of larger community J
« Multifamily Housing

S BCONOmIc development programs. CO nte nt

Hausing
- Gingle Family Housing

* Senior/ Special Needs \

documents

HUD's Daily Focus gep1s | Current news on Workforce Development, Semantlc
~ Business Recruitment & raahl Zosy 2003
Retention e Trends in Naturalization Sep 17 g t t
- Sommctsusspmare] || B o s n caang ou — e n e integration
inance _ G os - [read]
* Histaric Prasaruation and
= Microenterprise Families that Receive Government Benefits after Sep 11
e Fundraising: Muktiple Mail appeals Sep 14 Leaving Welfare Are Less Likely to Return 2003 g
. ihi. g 2003 Urhan Institute fread] prese nta'non
Fair Housing N N .
g e : Hzlf of Welfare Recipients without Barriers are Sep 11 -
Profile of a Healthy Fundraising Pregram, by Kim Sep 14 ; f
¥ prf * Fundratsing Prosram by ™ iy of various
u Homelessness S Urban Institute Iread]
oo s e pnp 17 o P T e 00 g 5 o types of
+ Development & Finance Fisc,P assel,Sucher 2003 e Remily o

e Urban Institute Iread]

| R personalized
8] tomeouneto content items
= Homebuyer Assistance

in one place
Lending

7)) [PT—— [ ] Mew Sources Of Developrnent Finance? e Sidebars to Cover Story Sep 15
lﬁ lanning Affordable Housing Development & Finance 2 2003
= Journal
e ranea e aE Success In Financing Commercial Deals o
e E Econamic Revitalization P : c Hotel (Seattle, WA) Sep 15 Sam Ie
Affard ability q 2003 p
+ Housing Market Trends & u ;:’::‘:{'ﬁ?:jz';“ fatne] (il (eteti) (Sftmpletixiss Sep 112032 Jouroal -
s — tent item
i = Crdereen @das Sep 15 content Ite
andbanking Faster Children And Suppart Housing . e
- Planning & Zoning TiEa Sep 11 2 - h 2
Journal
= Emart Growth o t a.t IS
+ Transportation & Parking Low Interest Rates And Mortgage Lending Abuses o oo o0 Insight Gep 15 . .
d Homeownership / Mortgage Makets b ; e ex IICItI or
Organizational by _ Journal p y
lﬁ Srnart Grawth Partnerships S 1 AT ) L.
T Lanes el ol o USDA Hopes to Fund Pilot Agriculture Innoustion Sep 15 "npllcltly
: : : s — . . Centers in 2003 2003
Leadership / Skills Training w Accountability For Non-profits Sap 112040 ot .
R Eii e Organizational Develapment 2 : AR Sy aSSOC|ated
= Organizational Effectivene (
e $ Ids Program Growth And Success S T BTk .
Feonal Finance & Asset Creation : m t ”
Personal Finance & — - se antica y
oLt Creation w Futurs OF Hope Vi S (1 ER .
Fublic Housing i t f t
T, - O Tacets In
e By Arts & Cultural Progrsm Examples S e
e H Sacial ! Comprehensive Develapment

e user profile

J -~ ~OUGH * RELEVANCE




SEMAGIX

Anti Money Laundering — Know Your Customer
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View Risk Scores for a specific company or customer
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Additional tools allow the user to navigate around the content
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@ Semantic Visualizer - Microsoft Internet Explorer

SEMAGIX

Additional tools allow the user to navigate around the content
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Great progress from work in semantic information
Interoperability/integration of early 90s until now, re-energized by
the vision of Semantic Web, related standards and technological
advances

Technology beyond proof of concept

But lots of difficult research and engineering challenges ahead

More:
(Technology) http://www.semagix.com/downloads/downloads.shtml
(Research) http://Isdis.cs.uga.edu/proj/SAl/

Demos available

SEMAGIX
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