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know-how visible and re-usable. DAIMLERCHRYSLER
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Karlsruhe: Location for Semantic Technologies
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Application-oriented o i
Basic Research Research Application-oriented
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Research
Product Development
Innovative Solutions

Application-oriented Know-how Transfer
Research  Realizing new Scenarios

www.ontoprise.de




4
... the big boys enter the arena

YAHOO! FINANCE

Home | Investing |ERET-UE R 1T T =TT Retirement & Planning || Banking & Credit || Loan:

Columnists | Personal Finance

Special Editions Investing Ideas  Markets  Caompany Fina

Get Quotes | | [ GO ] Syrmbal Lookup | Finance Sear

SCHWAB ACTIVE TRADER GET 100 COMMISSION. Ws;‘.ﬂggk‘_
EEEFEHJEN!DESm LLC trades

Press Release

ontoprise and Oracle Agree on Technology
Partnership

Friday May 18, 10:03 am ET

ontoprise to Release the First Commercial Semantic Web
Infrastructure Software Based Upon Oracle(R) Fusion
Middleware

KARLSRUHE, Germany, May 19 [PENawswire/ - ontoprise has complsted the
embedding of the market leading OntoBroker® inference engine with the Oracle
Application Server Containers for J2EE (OC4J), a component of Oracle®
Fusion Middleware. The resulting solution would combine the best-of-breed
semantic and enterprise infrastructure softwars in order to create new
opportunities in complex and data-intense application areas such as the Life
Sciences or Automotive industries.

www.ontoprise.de
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3 .... and they already play the game!
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Who wants to search within endless result lists?

Queries instead of

key words
P Which fruit is green and grows
o In southern France?

ANSWERS instead of
document list

Apple,




Create new Knowledge

Tannzapfle Beer is brewed
& from Malt, Hops and Water

allows only
. Malt, Hops and Water for beer
Tannzapfle Beer is brewed
under




Inferencing = Generating new Insights
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Semantics = All About Meaning

»~An Ontology is a

ABbojojuQ

= social semantics
(meaning)

shared conceptualization of
a domain [Tom Gruber]."

-“ontoprise
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Semantics = All About Meaning

ABbojojuQ

»~An Ontology is a

formal and defined System
of Concepts and Relations
between these Concepts
used to describe complex
domains of knowledge.™

= Dbased on logics

= internal semantics

—
- -
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Parts of an Ontology

= Concepts
standard gage

—
<< .
[ L ]
= Rules : :
. .
| | L ]
L | L
L ] L
Mogul Mallet H N
n »
[] :
- .
U n :
L ]
[ ] » &
. . o :
. . o .
. . I} *
° °. o g
£y LS » 0
LS (S *
.. AR : R
..." ’0
R

suitable for
*
‘0

-Iiilll.iallvl ..
.."- .
.........--“I‘
suitable for




Shared Knowledge instead of Black Box

= Common Applications are Black Box because
most logic is hidden in source code
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Shared Knowledge instead of Black Box

= Common Applications are Black Box because
most logic is hidden in source code

= Ontology makes the Ioéic transparent and can
explain results

= Thus giving business people insight into their
application
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Audi: Semantic Testcar Configuration

Background

e Complex dependencies decrease the
speed of development

e Knowledge is distributed over
different departments

Goal

e Design of a Semantic Guide for
e capturing the dependencies
e Configuration of components
e Integration into existing order system
e Engineers can concentrate on creative
efforts
e Integration of different data sources
(RDBs)

www.ontoprise.de
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Ontology combines rules, structures and information

Structures
Dependencies, rules

Mapping of existing information

www.ontoprise.de
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Ontologies represent the meaning of information

Represent the meaning of
information

-Concepts and hierarchies
(Car, has_Part, Engine, Body, ...)

-Synonyms (Engine, Motor)

-Attributes and relations
(Part_ID, designed_for_power,

designed_for_power control S)
has Part

Chassis, - Oth er

Under-carriage

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.
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Ontologies represent the logic of information

340 kW
M V8-340 Represent the logic of
‘\ has_Power has_Power(Engine) < information

designed_for_power(Chassis) ] ]

ST Lt o -Rules _to define constr_alnts
(Chassis has to be designed for the

controls power of the engine)

Engine, Motor

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

Chassis,

e -Rules for information integration
(value “Engine has_power” is

FW 4x4-587 stored in “"PDM p, Table t1”; value
“designed_for_power” is stored in
“CAT c, Table t2")

-Rules to define different contexts

has_Part

SE 32-566

Sample Ontology (Source ontoprise)

“Ontologies are the backbone of semantic technologies.
They enable companies to integrate information, make
them tangible and re-usable.” Prof. Dr. Rudi Studer.
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Relationships/Constraints

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

1 — Ppalette — .Edit rule: "http:/ fwww.tes _|I:I|£|

MNamespaces
Madules IF ?mis & motor AMD
Zoom In i) “maximum power” of ?mis == X AND
Zoom Out FALSE ?bis a brake AND
“maximum power” of ?his < 7% AND
[onsistsof] r E
|[>S Select Cis a car AMD
£, Selection Box c ::ons:_stsDF ?m AND
?r consistsOf 7h
Connections *b:brake
= Mew Component * THEM walid of ?cis = FALSE
MNew Concept
New Attrbute -
New Bult-In maximum pawer

QK I Cancel |

Diagram | Stylized english | Flogic Paraphrase I

FORALL ¢, entity21, X, b, entity22, m
c[http: ffweww, testcar, org " #valid- = =FALSE] @ http: f fwww, testcar . org "™
-
m: “http: ffwww, testcar, org"#Fmotor @ http: ffwww, testcar. org "™ AMND
m[“http: ffwww, testcar, org™# maximum power - > >entity 2 1] @ http: /fwewew, testcar. org™#™ AND greaterorequal(entity21, X) AMND
b:"http: /e, testcar .org " Zbrake @ hitp: / fwwew. testcar. org "™ AND
b["http:/ fmvew, testcar . org "% maximum power - > >entity 22] @ http: ffwwew, testcar.org"#™ AMD less(entity22, X) AND
o "hittp: ffweww, testcar . org ™ Fcar @ hitp: fwww, testcar.org "™ AND
c["http: ffwewew. testcar. org“£consistsOf-= =m] @ http: /v, testcar . org"#™ AND
c[http: ffwwew, testcar, org " FconsistsOf- = =b] @ http: /fwww. testcar. org"£™,

o oncprin e —
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The partner MONDECA pilot project with "client “ on Administration of Ships

+1. Ontology Navigator X

The Client is a company with a large number of B2 NewOntologyProjedt

. =1, Fhittp-//mondeca.com/ship”}
Ships to manage £l | Concepts

[1-(8 Inspection
E-(8 Vessel

In the range of 7000 Ships in E-@ Ship

. v E=-{® Commercial Ship
different categories " B-@ CargoShip
i H-(® ContainerShip
| @-(® OiTanker
&-(& RecreationShip
-] Attributes
-] Relations

+1..-I+1

- | Rules

Details of the ships are proportionately large and administrating
the ships for shipping, logistics, security, maintenance etc. any
purpose for that matter is a relatively complex system.

www.ontoprise.de
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The Ontology - is important

Classification of ship

# bulk carriers
* tankers
-Type o chemical
-Subclasses o crude oil
o gas carriers
-Purpose o LNG, LPG
o product
Pa rtonomy # Electrical Equipment and Power Supply
# Communications Systems and Equipment
# Security
* Fire Fighting
* Detection
* Insulation
# Water Treatment
* Desalination

* Sanitation
* Waste Water

«Classification of Inspections

www.ontoprise.de
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Example — take the case of a system controlling Ship Maintainance

Currently we have Experts who has the ‘know-how' to use and

integrate a huge number of regulations . .
.....

*Its is relevent to extract the regulations for the maintainance so
that the experts can concentrate on more productive work than
just already known maintainance issues.

A typical case would be
If the ship is more than 90m long
And If the ship weighs more than 20 tons
And If the ship is more than 10 years old
And If the ship has not been Serviced for last 2 years

Then

Inspection 'IS-10154 applies.
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(8 Entity Properties View X

Mame
|Inspectinn_because_nf_ﬁ.ge_ﬁize

Mamespace
|"I'rttp:ffmnnder:a.cnm;"ship" ﬂ

4 Palette
Mamespaces on
Modules on
Varables on

o 10

Zoom In

Zoom Out

[% SEIECt 1 HIIIII':“E EI“ Sars |
1T.I
q‘“"b CDI”DEHE':” |EI‘I th||1|'-'|E-'|ZE /"‘Q

“+, Connection lrears Sincel astServicd

= Mew Component E g
1 Aftribute Ship
(] Predicate .

|S-10154: Inspection

Diagram |HU|E |

www.ontoprise.de




Semantic Information Integration

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

What is the problem of information integration?

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

« semantic heterogeneity — intended meaning of
information items is different in the various application systems

* inconsistency and redundancy problems — data in
different application systems might be partially inconsistent or
redundant
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Software AG’s
Enterprise Information Integrator v.2.2

Schema - Client - EII Studio _ ol x|
Fle Edt Window Help

It e s [ swema. Enterprise
Fropertes] og view RTINS ATl .
E--4h "http://dataunit3.com” =74 "http://businessunit.com” Infu rmatlnn IntE gra tur

® CLAMS 8| &.@ clent

=-@ CUSTOMERS @ - Name
") CUSTOMERS_ADDRESSLINEL

CUSTOMERS_ADDRESSLINEZ

CUSTOMERS_ADDRESSLINES

CUSTOMERS_CUSTOMERID

CUSTOMERS_CUSTOMERNAME

=-® INVOICES © Coprigt ot AG 2004, A e reeres fy softWARE AG
#-@ ORDERS

B~ "http://dataunit2.com”
=@ CLAIM

=-@ CUSTOMER @ ) schema - Oaselegy gt vt - £ st - iaiE
{3 CUSTOMER_CID

CUSTOMER_COUNTRY
CUSTOMER_FIRSTNAME
CUSTOMER_LASTNAME
CUSTOMER_PHONE
CUSTOMER_STREET
CUSTOMER_STREETNUMBER
CUSTOMER_TOWN
CUSTOMER_ZIP

=-® INVOICE

=-@ ORDER

Version 2.1.1

[y

Feopery (= i

source: Software AG
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= Single View

= Increased Productivity
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Chemistry: OntoBroker passes Advanced Placement Test

s
PRD]ECT )::j
b -

Background

e Development of a Digital Aristoteles
e Phase 1 successfully closed in 2003
e Phase 2 since January 2004

Functions

e Capturing of extensive set of chemical
knowledge

e System passed the ,Advanced
Placement Test"

e Query is answered and answer is
explained

CHEMISTRY




$-ontoprise

ST L [~ quckine -~ <[ I
welcome | browse the knowledge hase | pOsSE @ query | for exam purpose

OntoBroker® passed the Advanced Placement Test!
Specify the question Correct Answers

T o R —-— Correct Explanations

Probl -

e : peddil Der-formance

Enter facts CYCORP 1650 Minutes (>27 hrs.)
prER (TEREOHT - Student 240 Minutes

Stanford Research 38 Minutes

Ontoprise 9 Minutes

send query to OntoBroker |
&) |_ |_ © Internet

www.ontoprise.de



Syllbus question no. 10

HSO,  + H,0 <=> H,0* + SO,%
In the equilibrium represented above, the species that acts as

I.
I1.

II1.

bases include which of the following?
HSO,-

H,O

SO,%

IT only
III only

I and II

I and III
IT and III

question
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Pharma / Lifescience

Screening

\ 4
Target Biology Chemistry ))Production Trials
dentification
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m

HMG -CoA

HMG-CoA reductase

rate-determining
enzyme for the entire
pathway

-} ]

Mevalonate

]

Mevalonate
pyrophosphate

\

Simvastatin

f
Lovastatin —>/\1/K
Pravastatin

Isopenteryl
pyrophosphate

\ 4

Geranyl
pyrophosphate

Dimethylallyl

pyrophosphate

\

Farnésyl
pyrophosphate

A\ 4

Squalene

v

Desmosterol

|

Isopentenyl

Transfer RNA

HOw 2P

la]

A

o e e e

The cholesterol biosynthesi

! pathway (simplified versior

1

Cholesterol

Ubiquinone

Dolichol




Pathwax ontologz

part of group of
plays a role in catalysed by cayme
J A
| r i
takes place in ' acts as
has product activates ibits
A\ 4 h
disease . as
has ﬂ@isoform
substrate
L{ compound is type of codes for
tissue h
gene
[_gene |
f
has
o lorganism|

www.ontoprise.de
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Pathway ontology: cholesterol biosynthesis

)

[ cholesterol biosynthesis pathway
A

-

plays a role in

part of

3 -hydroxy-3-methylglutaryl-CoA + 2 NADPH + 2 H+ => catalysed by
(R)-mevalonate + CoA + 2 NADP+

has
substrate

|

coronary heart disease

CHD

A

4

has product

HMG-CoA reductase
1.1.1.34

A

4

[ HMG-CoA ] [Mevalonate] inhibi

acts as

takes place in

liver

part of

found in

[ Lovastatin ]

[ HMDG_HUMAN P04035

¥ v onomrin s —

f codes for

[HMGCR gene]

has




Thank you!

Jurgen Angele, angele@ontoprise.de
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