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Founded: 1999 (Spin Off Univ. Karlsruhe)
Team: 40 Employees

Context: “Semantic Europe” (— 200 R&D)
- AIFB Karlsruhe
- FZI, Karlsruhe
- DERI Galway, Irland
- DERI Innsbruck, Austria

Products: - OntoStudio, OntoBroker,...

Technology:

e Technology Leader (Gartner Group,
Forrester Research)

e Vision: SemanticWeb
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Introduction
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Kinds of Integration Problems

It is generally estimated that for each $1 spent for an
application, companies spend on average $5 to $9
for the integration. © IBM, Nelson Matos

What is the problem of information integration?

e structural heterogeneity — different application systems
store their data in different structures

e semantic heterogeneity — intended meaning of
iInformation items is different in the various application systems

e iInconsistency and redundancy problems —datain

different application systems might be partially inconsistent or
redundant
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What are Ontologies?

~People can't share knowledge if they do not speak
a common language.“ [Davenport & Prusak, 98]

e Ontologies standardize and formalize

the meaning of words through concepts T

e Ontologies enable a better g
commuhnication between |

— Humans and/or
— Machines

e Ontologies integrate different
conceptualisations

WWW.ONTOPRISE.DE
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XSLT Transformation

<article> <Artikel ArtNr="a-5634'>
<articleid>ga5634 elaid
“egorrpnierieaeiony 2> | < Tsserducker<yp
<name <Name o

<price Currency—‘USD >500</price> m— <Prejs Waehrung ‘E'>625</Preis>
<producer>hp</producer> =—————— ccrste|ler>hp</Hersteller>

<resolution>1960 dpi</resolution> === <Aufloesung>1960 dpi</Aufloesung>
<

</article> </Artikel>

<xsl:template match igle ">
<Artikel ArtNr="{./articleid}" = N
Narne><xs| val - sejec —"name"/></ ame>
<T ><xs te Jce

egory pr| er''>
<Prejs Waegf(gpgT §> 3 y

Hersteller=sslivalse-oftgpecimkProtineentratiti(rikbecs sl if>
Aufloesurgrstxit: valligpof select:"resolutlon"/></Aquoesung>

</Artikel>
</xsl:template>
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* Representation Language: F-Logic, WRL
D » standards: RDF, OWL
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Semantic Mapping

Artikel name
article

Drucker
printer

laserprinter
If X Is a Drucker and hasTyp Laser,
then X Is a laserprinter

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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Sll Challenges

End Users dealing with Multiple

Customer Service
Delays

Rising Costs

Inaccurate Information

Processing Delays

Incomplete View of
Business

Reporting Delays

WWW.ONTOPRISE.DE

Systems

Multiple
Interfaces

Different
Formats

Different
Meanings

© 2003 ontoprise GmbH
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T

e Single View
e Business Agility

e Increased Productivity
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Single View

Aggregating data

from multiple “Can | get a single view of ... ?”

systems
: ...Customer?

Presenting relevant Citizen?
information in the : 9
user’s terminology = ...Pat_lent.

o gl . ...Policy Holder?

., _Q.IQ_ e ,)

Giving different = g ...geve?uec.h 5
perspectives into the O i i --=oUupply Lhain:
same information e .

...,ANY Entity!
...ANY Process!

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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http://www1.us.dell.com/content/topics/topic.aspx/global/products/pvaul/topics/en/dlemc_cx_series?c=us&cs=555&l=en&s=biz

Business Agility

“What are $$ by Region?”

|Regl
Terrl

Terr2

o ) Terr3

|y Reg2 |

" O o Terr4

i o Terr5

[® o Terr6
Reg3

Terr7

Terr8
Terr9

(ﬁ(ﬁ(ﬁ’&%%%’&%%%’&
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http://www1.us.dell.com/content/topics/topic.aspx/global/products/pvaul/topics/en/dlemc_cx_series?c=us&cs=555&l=en&s=biz

Business Agility

Minimizing i ¢ of _
‘nimizing tmpact o “What are $$ by Region?”

change
Ease of maintenance |Req A S5
Terrl $
Rapid Terr2l $
implementation of o . Terr3 $
new strategies - Vs Terrd $
Restructure! R RegB $$5
-Remove 1 Region ” e e Terrs $
-Split Territories - Terrgl $
Terr7] $
Terr8 $
Terr9 $

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH

PROVIDER OF TECLCHNOLOGY AND APPLICATIONS EMNABLING SEMANTIC SOLUTIONS ﬁ



http://www1.us.dell.com/content/topics/topic.aspx/global/products/pvaul/topics/en/dlemc_cx_series?c=us&cs=555&l=en&s=biz

Increased Productivity 1

“Should this insurance
policy be canceled ?”

i = (it is a lousy payer,
i but his cousin is CEO of
—— an important customer)

WWW.ONTOPRISE.DE
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http://www1.us.dell.com/content/topics/topic.aspx/global/products/pvaul/topics/en/dlemc_cx_series?c=us&cs=555&l=en&s=biz

Increased Productivity 2

Capturing business
rules directly in the
Information Model

“Authorize this charge?”

Determining the
optimal system access

Bringing every user to g ' I

the same level of . W (Need to extend limit,
effectiveness and ” i check credit)
productivity - i

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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http://www1.us.dell.com/content/topics/topic.aspx/global/products/pvaul/topics/en/dlemc_cx_series?c=us&cs=555&l=en&s=biz

Ell Value Propositions

e Single View
— Aggregating data from multiple systems
— Presenting relevant information in the user’s terminology
— Giving different perspectives into the same information

e Business Agility
— Minimizing impact of change
— Ease of maintenance
— Rapid implementation of new strategies

e Increased Productivity
— Capturing business rules directly in the Information Model
— Determining the optimal system access

— Bringing every user to the same level of effectiveness and
productivity

WWW.ONTOPRISE.DE
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Concept
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isConnected

s hasPart
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 Mapping to Databases
D  Mapping to Ontologies
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.__"llu'ulll""..ul Ortindosry macsiineg plucin

jii Z:Daten in Tabelle "engine’ in

[ &[S K%
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Mapping in OntoStudio
1ol x|

File Edit Window Help
|l e

-2 "http:/jwww. NewOnto2.org”

=@ engine @
A} absolute_power 0 - @ flue gas system”
% engine_type &-@ chassis
Y fuel i F-@ electric
..... i id L) E gear
A% volume_flow i =@ motor
----- ﬂ “fuel type”

----- % "maximum power™
----- 3 “volume flow™

----- 3 cylinders
----- % name

2 SO0

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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which cars have a
O multitronic and an TDI V6 engine?

Car 54
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Web Services

Portals Web Service

UDDI

Semantic MiddlewAre

Q.
Runtime engine

OntoBroker™

Web Servicel Web Service 2 Web Service3  Web Service 4

A:Address|zip->>Z] and temperature(Z,T) and T > 25 -> warm(A).

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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va programming skills

exam ple customer Bigdeal AG?
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employees with java skills:

S. Maier maier@firma.de
G. Nial nial@firma.de
S. Uper uper@firma.de

S.Maier: ,, ... In Java Version
employee-DB 1.4 this function has been
implemented

H. Maller muller@firma.de
S. Maier maier@firma.de
F. Schmidt schmidt@firma.de
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Java skills? Bigdeal AG?

employees with java skills:

S. Maier maier@firma.de
G. Nial nial@firma.de
S. Uper uper@firma.de

project reports

Titel: Effizienz mit Onto
answer. Team: H. Fleissig
S. Uper uper@firma.de S. Uper

Kunde: Bigdeal AG

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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Semantic Information Integration
Applications
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Audi: Semantic Testcar Configuration

Background

e Complex dependencies decrease the
speed of development

» Knowledge is distributed over
different departments

Goal

» Design of a Semantic Guide for
e capturing the dependencies
e Configuration of components
e Integration into existing order system
» Engineers can concentrate on creative
efforts

WWW.ONTOPRISE.DE
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Ontologies represent the meaning of information

-340 kw
Represent the meaning of
iInformation
@ -Concepts and hierarchies

(Car, has_Part, Engine, Body, ...)
-Synonyms (Engine, Motor)

@ -Attributes and relations
(Part_ID, designed_for_power,
controls)

-other

SE 32-566
FW 4x4-587

Sample Ontology (Source ontoprise)

“An ontology is a hierarchically structured set of terms for
describing a domain that can be used as a skeletal
foundation for a knowledge base.” Swartout, Patil, Knight

and Russ.
WWW.ONTOP R, © 2003 ontoprise GmbH
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Ontologies represent the logic of information

Represent the logic of
has_Power(Engine) < information

designed_for_power(Chassis) ] ]
-Rules to define constraints

(Chassis has to be designed for the
power of the engine)

Otherwise error

-Rules for defining any functional,
logical, geometrical, chronological
dependencies (has_Power
influences gearbox and tires)

-Rules for information integration
(value ‘_‘Englne has_power” is

stored in “PDM p, Table t1”; value
“designed_for_power” is stored in
“CAT c, Table t27)

Sample Ontology (Source ontoprise)
-Rules to define different contexts

“Ontologies are the backbone of semantic technologies.
They enable companies to integrate information, make

them tangible and re-usable.” Prof. Dr. Rudi Studer.
WWW.ONTOP er SWE ~-E © 2003 ontoprise GmbH
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Relationships/Constraints

Rule 2: The maximum power of the motor must not exceed the one of the
brakes: Pmotor < | Pbrakes |

FORALL X,Y,Z1,72,Z3
message(“The motor's maximum power exceeds the one of the brakes.”)
<- X:motor[maximum_power->>Z1] AND
Y:brake[maximum_power->>Z2] AND
abs(Z1,Z3) AND lessorequal(Z2,Z3).

WWW.ONTOPRISE.DE
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Problems with IT support of R&D processes

R&D processes

2 > > > >

Application System Application

~—
Experience
Experience
[:jT“Efj..

Semantic Middleware

/7 : :
Service || Service

WWW.ONTOPRISE.DE

What if:

e You could integrate existing data

e you could add the experience of
engineers to the applications

© 2003 ontoprise GmbH
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Accelerate R&D and Customer Service

Background
L. Time-To-Market
e Critical success factors for T
development of complex products 80 W
e Time-To-Market o L
= Service Quality ol
20 -
Problem

0 1 1 1 1 1 (] 1 .
1970 1974 1978 1982 1986 1990 1934 1998 2001

e Complex dependencies and variants

Chryster (DaimierChrysler since 1998 merger), Ford, General Molors.

= Heterogeneous Sources e Wards utomotv ook Mekinsey sty
iffi i ’ Unsatisfied
= Difficulty to transfer engineers T T
know-how
Solution
: ; Better

= Semantic Customer Service Support product
available
Why did you change the
supplier?

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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Customer Service Support

Background

e 65% of all customer in the
manufacturing industry change their
suppliers because there are not
satisfied with the service

e Service engineers spend a lot of
time with known problems

Goal

e Capturing and usage of engineers
and experts know-how

e Decision support for choosing the
right solution

» Increase customer satisfaction

Implementation

e Semantic Customer Service Support

WWW.ONTOPRISE.DE ;
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Problem:  Endstufe defekt Aufirag:  DC 380077 v -Qg’;mpﬂpps | memkonto ) | wiere

suchen: exakt ™ & " tolerant Gerat 1D: KR C2 DC3490 v
Bauteil: = v
Kategarien
Bauteil » Bauteilgruppe 1 > Endstufe $ ¥ Letrte Sktualisierung 20102003 16,43 Mehr ko

Defekt > physischer Defekt > Baugruppen1-Defekt

# PROBLEM LOSUHG AUTOR HUTZEH PROZESS
1 Endstufe defekt, Schitz kann defekt sein. Kontrolle des Schitz, + Friciiny > Ubernshme in Aufirag
Uherstromf Unterspannung  Austausch des Metzteiles. - Uhernahime in Auftrag mit Anderunc

> Meue Problemiésund eirdtaden
> Lézund nicht hilfreich
Dokumente:
Technische Service Machrichten vom 23 .09 2003

2 Motor defekt Motar ist defekt. Dadurch wird Defekt der sy oot S lbernshmein Auftrag
Endstufe ausgeldst. Austausch des Maotars, = Ubernshme in Aufirag mit Ancerund

= Meue Problemlésung eirtragen
2 Lé=ung nicht hilfreich

3 Kabel defekt oder fehlethaft  Durch Kabeldefekt oder fehlerhafte Montage kann w Fofcicins > Ubernshme in Aufirag
montiert Uherstromi Unterspannung ausgel st werden. ~>Ubernshme in Aufirag mit Anderund

Dadurch wird Defekt der Endstufe ausgelist, :}} [J;:;Prﬂ;m;ﬁggmeimraqen
LosLing nicht Nftrecn
kahelkontrolle, gegehenenfalls Tausch

DOKUMENTE

TSN Technische Service Machrichten worm 12.02.2003 =download =+ heinhaltet Problemidsung
Dokumentation KR ©2 Service Elektrik Rechnerteil vom 17.04.2003 = download - heinhaltet Problemlbsung
TSN Technizche Service Machrichten vom 12.05.2002 —download - heinhaltet Problemlbsung
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Ell Product
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oftware S
Enterprise Information Integrator 2.1

Enterprise
Information Integrator

[Py Version 2.1.1

CF-)
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Paten
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Ell v2.1 Architecture

User D
Application J‘

I =gle i
Web
Service |
I Business Model
>
S

l emantic Server Physical Model
P IN

Metadata Manager

WWW._ONTOPRISE.DE © 2003 ontoprise GmbH
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Ell Differentiator

[
i— i— i—{/n
SQL
XQuery soL A \
=W == =Q==| ===

Model-Driven Model-Driven
Virtual Federated DB] Virtual Federated DB| Semantic Integration

e Static Coded Queries | = Generated Queries e Dynamic Queries
e Very Brittle e No Optimization e Optimized Access
e Single Use Case e No Intelligence e Intelligent Access

e Multiple Use Cases

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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Ell v2.1 Active Projects

e Florida Community College of Jacksonville

— Registration and Course Scheduling in Student Portal
 SIRVA

— Financial Reporting, Single Customer View
e CompuCredit

— Debt Collections, Single Customer View
e South Carolina Retirement Systems

— Account Statement Generation, Single Customer View
e Alcatel

— Intelligent Storage System — Mobile Services Single View
e CBIG (Internal Software AG)

— Single Customer View
e Bundeswertpapierverwaltung

— Part of BPM, Single Customer View

WWW.ONTOPRISE.DE
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Ell v2.1 Other Opportunities

e Pharmaceutical
— Single View of Brand Marketing Strategies
— Financial Reporting of Product
e Large Grocer
— Business Analytics
e 2 Very Large Insurance Companies
— Single Policyholder Views
e Automobile Manufacturer
— Semantic Matching
e US State Agency
— Unemployment Compensation Fraud
e A National Bureau of Statistics
— Single Citizen Views
e A National Security Agency
— Metadata Repository of Services and an Enterprise Data Model
e Independent Software Vendor
— Information Model and Business Rules Engine
e Global System Integrator
— Multiple Projects

WWW.ONTOPRISE.DE
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Future
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The Future: Evolution of Integration
high

A

Service-Driven ... to allow for flexible and
Integration dynamic integration of suppliers,
customers and pal’tners

Added Process Integration ... to automate business operations, tasks
value and transactions of business processes

by
integ- . o .
ration Application Integration ... to integrate application _Iogl_c and data
between two or more applications

Data & Information

... to have a common understanding
of the data of an enterprise

Data Transport ... to transport data

Business Complexity high

Integration

»
»

low

WWW.ONTOPRISE.DE
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The Vision of a (Semantic) Web of Services

_ Web Services Semantic Web
Dynamic | ;pp). WSDL, SOAP Services
Semantic Web
WWW

WWW.ONTOPRISE.DE © 2003 ontoprise GmbH
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Thank you!

Prof. Dr. Jurgen Angele
angele@ontoprise.de
+49 (0)721 509 809 0O
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