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 Philosophy: The word ,ontology” comes from the
philosophical discipline which deals with being (dem
Sein), the being as a person and fundamental types of
entitites.

e Separation between
— Concept/ class (= idea)
— Instance (object of the real world, “shadow” of ideas)
— Hierarchy of concepts |

* (Sokrates, Platon)




An ontology is an explicit, formal specification of a shared
conceptualization. The term is borrowed from philosophy,
where an ontology is a systematic account of Existence.
For knowledge-based systems, what “exists” is exactly that
which can be” represented. (Thomas R. Gruber, 1993)

 Conceptualization abstract modell (domain, identified
relevant expressions, relationships)

« Explicit meaning of all expressions is defined
 Formal machine-readable
 Shared consense regarding ontology



Simple Ontology
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Ontology in e-business

w Willkornmen! Einloggen oder Meu anmelden.

Alle Kategorien

Erweiterte SucH

KATEGORIEN

Startseite > Kaufe

Alle Kategor

Antiquitaten
Alte Berufe
Antike
Antikschim
Antikspielz
Mehr+

Baby
Kleidung
Schuhe
Pakete & -
Auto-Kinde
Mehrv

Alle Kategorien zum Thema Bucher

Belletristik
Erstausgaben & sign. Bicher
Erotische Literatur
Fantasy
Frauenliteratur
Humaor
Krimis & Thriller
Kurzgeschichten
Liebe & Romantik
Lyrik & Essays
Novellen
Unterhaltungsliteratur
Science-Fiction
Theater & Drehbicher
Weltliteratur & Klassiker

Zeitgendssische Literatur

Reise & Regionales
Stadtfuhrer
Deutschland
Europa
Afrika
Mord- & Sudamerika
Asien mit Nahem Osten
Australien
MNeuseeland & Sidsee
YWeltweit
Regionales

Reisefiihrer nach Themen

Sachbiicher & Ratgeber
Basteln
Beruf & Karriere
Bildbande

Englischsprachige Biicher
Biographien & Memoiren
Kinderbicher
Krimis & Thriller
Liebe & Romantik
Fantasy & Science-Fiction
Fachliteratur
Sachbicher
Unterhaltungsliteratur
Weltliteratur & Klassiker

Zeitgendssische Literatur

Fremdsprachige Biicher
Arabisch

Bulgarisch

Franzdsisch

Griechisch
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Type of Ontologies

Top-Level Ontology
(Upper Ontology,
Foundation Ontology)

Application Ontology

Klassifikation nach
Guarino, 1998



Top-Level Ontology

* General, interdisciplinary ontology

» Describes general concepts (Zeit, Raum, Vorgang) independen of
» A certain domain or problem statement

Domain Ontology
» General concepts regarding a generic domain

Task Ontology

» Basic concepts regarding tasks

Application Ontology
» Especially regarding a concrete focussed domain or tasks
» |s focussed in general on a domain or task ontology



Anwendung
(search,
categorization, ...

)

Evolution

(ontology
evolution /

versioning)

Mapping von Ontologien
(ontology
matching / merging)
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Methods of Design

 Includes all activities that are needed for the
design of ontologies

Why?

 Development of consistent ontologies

« Efficient development of complex ontologies
 Distributed development of ontologies
Support by means of Tools

o Partly Semi(automatic) solutions
 Ontology Learning



1) There is no one correct way to model a domain —
there are always viable alternatives. The best solution
almost always depends on the application that you have
in mind and the extensions that you anticipate.

2) Ontology development is necessarily an iterative
process.

3) Concepts in the ontology should be close to objects
(physical or logical) and relationships in your domain of
interest. These are most likely to be nouns (objects) or
verbs (relationships) in sentences that describe your
domain.

N.F. Noy, D. McGuinness: Ontology Development 101: A Guide to Creating Your First
Ontology. Stanford Knowledge Systems Laboratory, 2001.
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Consistent Evolution

Implementation of a new requirement/adaption of the
ontology

consistency: After the modification the ontology should
be consistent again

Example: Deleting/Adding a concept
Versioning

Accessing different versions of ontology
How is versioning realized?

Differences between two ontology versions
How did version 2 develop from version 1



Ontologie-Mapping
 Mapping between two ontologies A and B

 Which Ontologieconcepts from A resemble the
concepts in B?

e Ontology Matching — (semi) automatic
comparison of ontologies

 Different techniques can be applied

* Integration (merging) of different ontologies

e Support new analysis methods for ontologies
 Reuse of knowledge!



"The IS a vision: the idea of having
data on the Web defined and In such a
way that it can be used by machines not just for
display purposes, but for

across various applications."

Tim Berners - Lee



« XML — Extensible Markup Language
« RDF — Resource Description Framework
e OWL — Web Ontology Language

W3f’"’ ORLD WIDE WEB
o w



 Etensible Viarkup | anguage

 Formatting documents and data by assigning

(Data about data)

e Syntax resembles HTML



« SBML (Systems Biology Markup Language)
Cc Systems Biology
\..BML Markup Language

i CE”ML .'!_1 i
R

http://sbml.orqg http://cellml.org




Examples for XML Formats

e name="1 Halk" pulilic interface="171 units="pico
crable name=" i_:SR,_'T.T-" public interface="in" units="pico.’

math xmlns="http: wa w3 .org/ 1998/ Math/ MathML" >
<apply 14:1==" ATE cuntiacmun diff EI:{"HHII ix
v{a.pply}{dlff f}
{hvar:ﬁ—{m} t::.me -{jna}{jhvar}
<oix LTP cﬂntraCtlﬂn <foix
'{J'amlll’}
<apply><times />
-{l:m cellml: muts="d1mensaunlass"} 0.4 <fon>
<oix Tca._ wfoix
<pi> troponin <feix
<fapply>
< fapply>

<apply 14:1==" ATP s?nthasa,s Eq“}{aq i=
v{a.pply}{dlff f}
{hvar:ﬁ—{m} time <foix<fbrar>
<oix ATPi <foix
<fapply>-
{a;nplp—ﬂ:unus i
-{a.pply}{tmﬂ__s f}
-.-{l:m E!HJJJHJ. muts="d1mensaunlass"} 0.003 <fon>
_ B s EDP < foix
</apply> ._
<applyz<plus jf>
<applyz<times />
son geldml:undits="famensionless"> 0.4 <fon>

CellML Model: Current Systems in Ventricular Cells



 Many other domain — specific formats
e e.g. BrainML, NeuroML, MorphML...




« XML gives structure to data and documents

and add logic, meaning and
connectivity



RDF/OWL is based on triples

: causedBy
Mutation Protein A

Subject - Predicate - Object



Q_OQ RDF is based on triples

<Depression> <causedByMutation> <Protein A>

Subject - Predicate - Object



URIs (Unified Resource Identifieres) are used to identify resources

<http://psychiatry.org/disease#depression>
<http://genomics.org/ontology#causedByMutation>
<http://proteindatabank.org/data#ProteinA>
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Thanks for your
attention



