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Agenda

� Semantic Web
� Ontologies

� Modeling Example
� Application Example: Project Halo
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... Semantic Web HISTORY

27. May 1994: Sir Tim Berners-Lee:  Vision of a Semantic Web
Closing Key Note, 1. Int. WWW Conference, CERN

Adding semantics to the web involves two things: allowing documents which
have information in machine-readable forms, and allowing links to 
be created with relationship values. 
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[ Source: http://www.zakon.org/robert/internet/timeline/ ]

„Web data transfer larger than FTP data transfer“
„Kifer, Lausen, Woo, Logical foundations of object-oriented
and frame-based languages“
„A. Borgida, On the relative expressiveness of description
Logics and predicate logic“

... Semantic Web HISTORY

„W3C  Semantic Web Standardization:
Work on Web Ontology Language (OWL)“

„W3C standardization of Semantic Web starts
Work on Resource Description Framework (RDF)
Work on RDF Schema (RDFS)“

„Research projects on Web Ontologies
start EU : On-To-Knowledge (01/00)
and US (DARPA): DAML (07/00)“

10.2.2004: ResourceResource DescriptionDescription Framework (RDF)Framework (RDF)
Web Web OntologyOntology LanguageLanguage (OWL)(OWL)
becomebecome W3C W3C recommendationsrecommendations

Semantic WebSemantic Web = Web + Data base technology
+ Knowledge Representation

„W3C Standardization of XML starts“
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Semantic Web

„The Semantic Web is an extension of the
current web in which information is given well-
defined meaning, better enabling computers
and people to work in co-operation.“

[Berners-Lee et al., 2001]
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Semantic Web Layers
(T. Berners-Lee et al.)
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Machine accessible meaning
(What it’s like to be a machine)

CV

name

education

work

private
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XML:
User definable and domain specific markup

<H1>Knowledge Management</H1>
<UL>

<LI>Teacher: Rudi Studer
<LI>Students: Master

</UL>

HTML:

<course>
<title>Knowledge Management</title>
<teacher>Rudi Studer</teacher>
<students>Master</students>

</course>

XML:
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XML: Document = labelled tree

course

teachertitle students

name http

<course date=“...”>
<title>...</title>
<teacher>...</teacher>

<name>...</name>
<http>...</http>

<students>...</students>
</course>

=

• DTD: simple grammars to describe legal trees

• So:
why not use XML to represent ontologies?

• node = label + attr/values + contents
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XML: limitations for 
semantic markup

XML per se makes no commitment on:
n Domain specific ontological vocabulary
o Ontological modelling primitives

Ö requires pre-arranged agreement on n & o

Only feasible for closed collaboration
- agents in a small & stable community
- pages on a small & stable intranet

.. not for sharable Web-resources
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XML ≠
machine accessible meaning

CV

name

education

work

private

<      >

<          >

<                >

<        >

<            >

< Χς >

< ναµε >

<εδυχατιον>

<ωορκ>

<πριϖατε>
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The semantic pyramid again
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RDF for semantic annotation

� RDF provides metadata about Web resources
� Object -> Attribute-> Value triples
� It has an XML syntax
� Chained triples form a graph

http://www.aifb.uni-karlsruhe.de/WBS/ysu

site-owner

York 6086592telW3C

explains

http://www.w3.org/RDF

site-owner

<rdf:Description rdf:about=“#York”>
<tel>6086592</tel>

</rdf:Description>
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What does RDF Schema add?

• Defines vocabulary for RDF
• Organizes this vocabulary in a 

typed hierarchy
• Class, subClassOf, type
• Property, subPropertyOf
• domain, range

TomSiggi

Person

PhD Std Student

subClassOf
subClassOf

type

supervises
domain range

type

supervises

<rdf:Description ID="MotorVehicle">
<rdf:type resource="http://www.w3.org/...#Class"/>
<rdfs:subClassOf rdf:resource="http://www.w3.org/...#Resource"/>
</rdf:Description>

<rdf:Description ID="Truck">
<rdf:type resource="http://www.w3.org/...#Class"/>
<rdfs:subClassOf rdf:resource="#MotorVehicle"/>

</rdf:Description>

<rdf:Description ID="registeredTo">
<rdf:type resource="http://www.w3.org/...#Property"/>
<rdfs:domain rdf:resource="#MotorVehicle"/>
<rdfs:range rdf:resource="#Person"/>

</rdf:Description>

<rdf:Description ID=”ownedBy">
<rdf:type resource="http://www.w3.org/...#Property"/>
<rdfs:subPropertyOf rdf:resource="#registeredTo"/>

</rdf:Description>

RDF Schema syntax in XML



Slide 17

© York Sure 2004

A
IF

B

Conclusions about RDF(S)

� Next step up from plain XML:
- (small) ontological commitment to 

modeling primitives
- possible to define vocabulary

� However:
- no precisely described meaning
- no inference model
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Last but not least ...

RFC

Standard

Standard

Standard

Work in Progress

Further Activities:
Semantic Web Service Committee

Semantic Web Best Practices
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Ontologies
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Origin and History

� Ontology in Philosophy

a philosophical discipline, branch of philosophy
that deals with the nature and the organisation
of reality

� Science of Being (Aristotle, Metaphysics, IV, 1)

� Tries to answer the questions:

What characterizes being?

Eventually, what is being?
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^

Ontologies in Linguistics

ReferentForm
Stands for

refers toevokes

Concept

“Jaguar“

[Odwen, Richards, 1923]
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Ontologies in Computer Science

„An ontology is an explicit specification of a conceptualization.“ [Gruber, 93]
„An ontology is a shared understanding of some domain of interest.“ [Uschold, 

Gruninger, 96]

� Ontology refers to an engineering artifact: 
� It is constituted by a specific vocabulary used to describe a 

certain reality, plus 

� a set of explicit assumptions regarding the intended meaning of 
the vocabulary. 

� Thus, ontologies describe a formal specification of a 
certain domain:
� Shared understanding of a domain of interest

� Formal and machine executable model of a domain of interest
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Why develop an ontology?

� To make domain assumptions explicit
- Easier to change domain assumptions
- Easier to understand and update legacy data

� To separate domain knowledge from operational 
knowledge
- Re-use domain and operational knowledge 

separately
� A community reference for applications
� To share a consistent understanding of what 

information means
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Types of Ontologies
[Guarino, 98]

Describe very general concepts like space, time, event, 
which are independent of a particular problem or domain. 
It seems reasonable to have unified top-level ontologies 

for large communities of users.

Describe the
vocabulary
related to a 

generic domain
by specializing
the concepts

introduced in the
top-level
ontology.

Describe the
vocabulary
related to a 

generic task
or activity by
specializing
the top-level
ontologies.

These are the most specific ontologies. Concepts in 
application ontologies often correspond to roles played

by domain entities while performing a certain activity.
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Ontologies and their Relatives (I)

� There are many relatives around:

- Controlled vocabularies, thesauri and classification
systems available in the WWW, see
http://www.lub.lu.se/metadata/subject-help.html

Classification Systems (e.g. UNSPSC, Library Science, etc.)
Thesauri (e.g. Art & Architecture, Agrovoc, etc.)

- Lexical Semantic Nets
WordNet, see http://www.cogsci.princeton.edu/~wn/
EuroWordNet, see http://www.hum.uva.nl/~ewn/

- Topic Maps, http://www.topicmaps.org (e.g. used within
knowledge management applications)

� In general it is difficult to find the border line! 
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Ontologies and their Relatives (II)

Catalog / ID

Terms/
Glossary

Thesauri

Informal
Is-a

Formal
Is-a

Formal
Instance

Frames

Value
Restric-
tions

General
logical

constraints

Axioms
Disjoint
Inverse
Relations,
...
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Ontologies - Some Examples

� General purpose ontologies:
- WordNet / EuroWordNet, http://www.cogsci.princeton.edu/~wn
- The Upper Cyc Ontology, http://www.cyc.com/cyc-2-1/index.html
- IEEE Standard Upper Ontology, http://suo.ieee.org/

� Domain and application-specific ontologies:
- RDF Site Summary RSS, http://groups.yahoo.com/group/rss-dev/files/schema.rdf
- UMLS, http://www.nlm.nih.gov/research/umls/
- RETSINA Calendering Agent, http://ilrt.org/discovery/2001/06/schemas/ical-full/hybrid.rdf
- AIFB Web Page Ontology, http://ontobroker.semanticweb.org/ontos/aifb.html
- Web-KB Ontology, http://www-2.cs.cmu.edu/afs/cs.cmu.edu/project/theo-11/www/wwkb/
- Dublin Core, http://dublincore.org/

� Meta-Ontologies
- Semantic Translation, http://www.ecimf.org/contrib/onto/ST/index.html
- Evolution Ontology, http://kaon.semanticweb.org/examples/Evolution.rdfs

� Ontologies in a wider sense
- Agrovoc, http://www.fao.org/agrovoc/
- Art and Architecture, http://www.getty.edu/research/tools/vocabulary/aat/
- UNSPSC, http://eccma.org/unspsc/
- DTD standardizations, e.g. HR-XML, http://www.hr-xml.org/

� DAML.org library with all kinds of different ontologies!
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Wordnet (http://www.cogsci.princeton.edu/~wn)

� WordNet contains
- 118.000 word forms

- 90.000 word meanings

� WordNet categorizes word into syntactic categories
- (N, noun)

- (V, verb)

- (Adj, adjective) und

- (Adv, adverb).

� WordNet additional contains lexical-semantic
relations between word meanings
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Lexical-semantic relations

Lexical - semantic 
relations 

syntactic 
categories 

examples 
 

Synonymy 
 
 

 
N, V, Adj, Adv 

 

jolly, merry 

Antonymy 
 
 

 
Adj, Adv, (N, V) 

 

fast, slow 
friendly, unfriendly 

Hyperonymy 
 

 
N 

animal, living being 
mammal, animal 
dog, mammal 

Meronomy 
 
 

 
N 

flour, cake 
tyre, car 
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WordNet

� Lexical semantic relations in WordNet mainly correspond to 
their counterparts of object-oriented representation formalisms

- hyperonym / hyponym is analog to is-a-relation

- meronym /  holonym corresponds to has-part / part-of-
relations 

important: part-of expresses different lexical semantic
relations, e.g.:

component-of:   handle - cup
element-of: ship - fleet

- WordNet allows floating transition between linguistic
information and conceptual structures
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WordNet Example

news item IS A KIND OF ...
1 sense of news item

Sense 1
news item -- (an item in a newspaper)
=> item, point -- (a distinct part that can be specified separately in a group of things that could be

enumerated on a list; "he noticed an item in the New York Times"; "she had several items on her
shopping list"; "the main point on the agenda was taken up first")

  => part, portion, component part, component -- (something determined in relation to something that
includes it; "he wanted to feel a part of something bigger than himself"; "I read a portion of the
manuscript"; "the smaller component is hard to reach")

=> relation -- (an abstraction belonging to or characteristic of two entities or parts together)
=> abstraction -- (a general concept formed by extracting common features from specific

examples)
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Problems with WordNet

� In WordNet: clear that news_item is-a item

� Maybe acceptable that news_item is-a part

� But what of news_item is-a relation !?
- depends on context, role played…

� But: “role” and “context” knowledge is missing
� Also: some lexicographer’s bias is present
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RSS (RDF Site Summary)

� RDF Site Summary (RSS) is a lightweight multipurpose
extensible metadata description and syndication
format.

� RSS is an XML application, conforms to the W3C's RDF 
Specification and is extensible via XML-namespace
and/or RDF based modularization.

� The underlying ontology is extremely simple, mainly
consisting of:

title

link

channel

description
language

item

hasItem

title

link
description
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UMLS (Unified Medical Language System) (I)

� provided by the National Library of Medicine (NLM), a 
database of medical terminology

� terms from several medical databases (MEDLINE, 
SNOMED International, Read Codes, etc.) are unified
so that different terms are identified as the same
medical concept

� Access at http://umlsks.nlm.nih.gov/

� Documentation available at 
http://www.nlm.nih.gov/research/umls/UMLSDOC.HTML
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UMLS (Unified Medical Language System) (II)

� UMLS Knowledge Sources:
- Metathesaurus provides the concordance of medical

concepts: 
730.000 concepts
1.5 million concept names in different source vocabularies

- SPECIALIST Lexicon provides word synonyms, derivations, 
lexical variants, and grammatical forms of words used in 
MetaThesaurus terms

130,000 entries

- Semantic Network codifies the relationships (e.g. causality, 
"is a", etc.) among medical terms. 

134 semantic types, 54 relationships.
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AIFB Web Page

� The AIFB Internet and
Intranet is based on 
an institute ontology

� The ontology is describing people, events, education, etc.
� Important aspect of the ontology is a topic hierarchy modeled on the

instance level
� http://www.aifb.uni-karlsruhe.de/WBS
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Dublin Core

� The Dublin Core Metadata Initiative is an open forum engaged in 
the development of interoperable online metadata standards that
support a broad range of purposes and business models

� Ontology includes elements like
- TITLE
- CREATOR
- SUBJECT
- DESCRIPTION
- PUBLISHER
- CONTRIBUTORS
- DATE
- ...

Simple set of elements

that people can agree on!

see http://dublincore.org/
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Ontologies in a wider sense (I)

� AGROVOC: Agricultural Vocabulary
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Ontologies in a wider sense (II)

� AAT: Art & Architecture Thesaurus
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Ontologies in a wider sense (III)

� UNSPSC: Product Classification

� A comprehensive list is provided at
- http://www.lub.lu.se/metadata/subject-help.html

� Thesauri act as a good starting point for developing an ontology!
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Ontologies in a wider sense (IV)

� There are many standardization initiatives, currently mainly
focusing on the XML level, using DTDs and XML-Schema as 
underlying representation mechanisms

� Examples are:
- http://www.dmtf.org develops Ontologies for the

Telecommunication Industry
- http://www.bpmi.org develops a Process Ontology for

Representing Business Processes
- http://www.papinet.org develops global transaction standards

for the paper supply chain.
- http://www.hr-xml.org is dedicated to the development and 

promotion of standardized XML vocabularies for human 
resources (HR). 

Slide 42

© York Sure 2004

A
IF

B

Ontologies and their Relatives (con‘d)

Front-End

Back-End

TopicMaps

Extended ER-Models

Thesauri

Predicate Logic

Semantic Networks

Taxonomies

Ontologies

Navigation

Queries

Sharing of Knowledge

Information Retrieval

Query Expansion

Mediation Reasoning

Consistency Checking
EAI
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Taxonomy

Object

Person Topic Document

ResearcherStudent Semantics

OntologyDoctoral Student

Taxonomy := Segementation, classification and ordering of 
elements into a classification system according to their
relationships between each other

PhD Student F-Logic

Menu
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Thesaurus

Object

Person Topic Document

ResearcherStudent Semantics

PhD StudentDoktoral Student

• Terminology for specific domain
• Graph with primitives, 2 fixed relationships (similar, synonym) 
• originate from bibliography

similarsynonym

OntologyF-Logic

Menu
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Topic Map

Object

Person Topic Document

ResearcherStudent Semantics

PhD StudentDoktoral Student

knows described_in

writes

AffiliationTel

• Topics (nodes), relationships and occurences (to documents)
• ISO-Standard
• typically for navigation- and visualisation

OntologyF-Logic

similarsynonym

Menu
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OntologyF-Logic

similar

OntologyF-Logic

similar

PhD StudentDoktoral Student

Ontology (in our sense)

Object

Person Topic Document

Tel

PhD StudentPhD Student

Semantics

knows described_in

writes

Affiliation
described_in is_about

knowsP writes D is_about T P T

DT T D

Rules

subTopicOf

• Representation Language: Predicate Logic (F-Logic)
• Standards: RDF(S); OWL

ResearcherStudent

instance_of

is_a

is_a

is_a

Affiliation

Affiliation

Siggi

AIFB+49 721 608 6554
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PhD Student AssProf

AcademicStaff

rdfs:subClassOfrdfs:subClassOf

cooperate_with

rdfs:rangerdfs:domainOntology

<swrc:AssProf rdf:ID="sst">
<swrc:name>Steffen Staab
</swrc:name>

...
</swrc:AssProf>

http://www.aifb.uni-karlsruhe.de/WBS/sst

Anno-
tation

<swrc:PhD_Student rdf:ID="sha">
<swrc:name>Siegfried 

Handschuh</swrc:name>

...
</swrc:PhD_Student>

Web
Page

http://www.aifb.uni-karlsruhe.de/WBS/shaURL

<swrc:cooperate_with rdf:resource = 
"http://www.aifb.uni-

karlsruhe.de/WBS/sst#sst"/>

instance of
instance 
of

Cooperate_with

Ontology & Annotation

Links have explicit meanings!
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Example: OntoWeb.org

Portal Generation 

Navigation   

Query/Serach

Content

Integration    
Collect metadata from participating
partners

Annotation
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Modeling Example
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Technologies

� Ontology Editors
- OImodeler/KAON
- OntoEdit
- Protégé 2000
- WebODE
- …
- XML.com survey lists over 50 “ontology editors”!

http://www.xml.com/2002/11/06/Ontology_Editor_Survey.html

� Inference Engines
- DL-based: FaCT, Racer, …
- LP-based: Ontobroker, XSB, …

� Recent state-of-the-art overviews and further information:
- www.ontoweb.org (deliverables 1.x)
- www.semanticweb.org
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Example

Baan is vendor on ERP-Market

R/3 is a Product for the ERP-Market

SAP offers Product R/3

Rule 1: Companies who offer a product on a market are vendors on that market

Rule 2: If two companies are vendors on the same market, they are competitors

SAP and Baan are competitors

SAP is vendor on the ERP-Market
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Application Example:
Project Halo
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Project Halo

• Funded by Vulcan Inc. Seattle
• See http://www.projecthalo.com

• Task: 
development of a query answering system
containing the knowledge about 50 pages
of chemistry book

• Evaluation:
• sequestration of system
• 100 novel questions (AP exam) 
• encoding of the questions
• chemistry professors graded results

• Participants: SRI, Cyc Corp, Ontoprise
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OntoNova and Semantic Web

� Similar objectives

- Exploiting rich ontology

- Integration of various sources of knowledge

- Giving justifications for deduced results

� Controlled experiment with

- cleanly defined setting, 

- independend evaluators, 

- freely available resources and 

- re-producable results.

� Quantify costs and adequacy of methods
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Technical Approach

� Technology: Inference Engine Ontobroker

� Modelling of complex ontology (in F-Logic)

- Rules

- Multiple representations of objects

- Call-out functionalities to particular problem-solving methods

- Stored in 1st Inference Engine to allow for query answering

� Extension of deduction process

- Logging into separate „trace-ontology“ (also in F-Logic)

- Modelling of answer justifications

- Stored in 2nd Inference Engine to allow for meta-reasoning
and answer justification
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Meta-Reasoning & Answer Justification

Internal Database

Inference kernel

Internal Database

Inference kernel

C

o
n
n

e
k

t
o
r

s

F-Logic
Compile

r

Prolog 
Compiler

RDF 
Compiler

Builtins

....
Compiler

Inference Server
Inference Server

knowledge base

Internal Database

Inference kernel

Internal Database

Inference kernel

C

o
n
n

e
k

t
o
r

s

F-Logic
Compile

r

Prolog 
Compiler

RDF 
Compiler

Builtins

....
Compiler

Inference Server
Inference Server

explanation knowledge base

Answer = A
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Advantages of Meta-Reasoning
for Explanations

� Use the full power of inferencing to generate
explanations

� Develop separate (reusable) knowledge base

- Facilitates integration of knew knowledge

- Reduce redundancies

- Different explanations abstractions can be
created on the fly

- Personalized explanations can be created on 
the fly
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Verify by
given 50 
syllabus
questions

Encoding

Modelling procedure

Verify ground
operations by
example
questions
from Brown et 
al.

40 test cases

Model 
ground
operations

2002/2003

add
explanation
rules

refinement of
modeling

refinement of
explanations

testing

dry run challenge run
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Question encoding

A 0.3M solution of acetic acid has a pH of 2.63. 
The ionization constant of this acid is

a) 1.8 x 10-5 
b) 7.0 x 10-4 
c) 1.1 x 10-6 
d) 7.8 x 10-3 
e) 1.9 x 10-6 
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Question encoding – multiple choice
strategy (I)

m1:Mixture[hasComponents->>{"HCl","Ba(OH)2"}]. 
m2:Mixture[hasComponents->>{"HCl","CaCO3"}]. 
m3:Mixture[hasComponents->>{"HCl","CuSO4"}]. 
m4:Mixture[hasComponents->>{"HCl","Na3PO4"}]. 
m5:Mixture[hasComponents->>{"HCl","NaCl"}]. 

answer("A") <- exists P P:GaseousReaction[fromMixture->>m1]. 
answer("B") <- exists P P:GaseousReaction[fromMixture->>m2]. 
answer("C") <- exists P P:GaseousReaction[fromMixture->>m3]. 
answer("D") <- exists P P:GaseousReaction[fromMixture->>m4]. 
answer("E") <- exists P P:GaseousReaction[fromMixture->>m5]. 

FORALL X <- answer(X).

Input facts

Definition of
alternatives

Strategy I: ask for alternative
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Question encoding – multiple choice
strategy (II)
possibleanswer("A"). 
possibleanswer("B"). 
possibleanswer("C"). 
possibleanswer("D"). 
possibleanswer("E"). 

FORALL X wronganswer("A") <- checkequation(ra,X). 
FORALL X wronganswer("B") <- checkequation(rb,X). 
FORALL X wronganswer("C") <- checkequation(rc,X). 
FORALL X wronganswer("D") <- checkequation(rd,X). 
FORALL X wronganswer("E") <- checkequation(re,X). 

FORALL Answer <- possibleanswer(Answer) and not wronganswer(Answer). 

All possible
answers

Definition of
wrong
alternatives

Strategy II: exclude wrong alternatives
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Question encoding – Detailed Answer
Section

MC48

1.0 L of a buffer formed by mixing 0.25 moles of ammonia solution with
0.25 moles of ammonium nitrate has a pH of 
(For ammonia, Kb = 1.8 x 10-5)

FORALL X,Y 
m1:BufferSolution[hasComponents->>X;hasMole->>c(X,0.25);
hasVolume->>c(X,1.0)] and Y[hasKb->>1.8E-5] 

<- Y[hasName->>"Ammonia";hasFormula->>X]. 
FORALL X,Y 
m1:BufferSolution[hasComponents->>X;hasMole->>c(X,0.25);
hasVolume->>c(X,1.0)] 

<- Y[hasName->>"ammonium nitrate";hasFormula->>X]. 

FORALL Ph <- m1[hasPHValue->>Ph].
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Basic Chemical Operations

Classify compound as ionic (aequous.flo, utils.flo)
Balance chemical equation (balancing.flo)
Determine solubility (acidbase.flo)
Determine equilibrium expression
Rank strength of metal ions as lewis acids
.....
.....
.....
Determine acid/base conjugate
Determine strengths of acids/bases
Determine products of reaction and type of reaction
Calculate PH (ph.flo)
Determine position of equilibrium
Describing substances
Naming
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Architecture of KB

Ontology

Instances
basic facts like
elements,...

acidorder

calculate
P

H
-value

equilibrium

acidorder

solubility

balancing
reactions

... ... ... ... ... ... ............

basic chemical
operations
using predicates
like MPhKa and
rules

ontological
access
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Example for KB Architecture

Strong Acid – Strong Base Titration (ch. 17.3, p. 671)

FORALL Acid,Base,AcidQuantity,AcidMole,BaseQuantity,BaseMole,
PH,OHMole,HMole,Volume,HAfterReaction,HConc,PH,A,B

strongacidstrongbasetitration(Acid,AcidQuantity,AcidMole, Base,BaseQuantity,BaseMole,PH)
<-

A:StrongAcid[hasFormula->>Acid] and B:WeakBase[hasFormula->>Base] and
multiply(BaseQuantity,BaseMole,OHMole) and 
multiply(AcidQuantity,AcidMole,HMole) and
greater(HMole,OHMole) and 
add(AcidQuantity,BaseQuantity,Volume) and
add(HAfterReaction,OHMole,HMole) and 
multiply(HConc,Volume,HAfterReaction) and
phH(HConc,PH).
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Example for KB Architecture

define Wrapper

FORALL M,PH,F1,F2,Q1,Q2,M1,M2

M:Mixture[hasPHvalue->>PH] <-

M:Mixture[hasComponent->>{F1,F2}; hasQuantity->>c(F1,Q1);
hasQuantity->>c(F2,Q2); hasMole->> c(F1,M1); hasMole->> c(F2,M2)] 

and strongacidstrongbasetitration (F1,Q1,M1,F2,Q2,PH).
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Summary KB Architecture

� Chemical operations: 
independent knowledge chunks

- collaborative development of KB

- reduce complexity

- reduce testing effort

� Wrapper: ontological access
- eases access

- closer to NL
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Results

Challenge Answer Scores
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Results

Challenge Justification Scores
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Performance

9 minutes2 hoursOntoprise

38 minutes5 hoursSRI

> 27 hours> 12 hoursCycorp

ImprovedSequestered Team

Team End-To-End Challenge Run Times
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Summary

• Similar results of teams

• High and scalable performance for Ontobroker

• only 2 MY used
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The End.
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Let’s see what you have
learned today!

� Q: What are the Semantic Web layers?

� Q: Why should you use ontologies?

� Q: … homework ☺
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Thank You.

York Sure
sure@aifb.uni-karlsruhe.de

http://www.aifb.uni-karlsruhe.de/WBS
http://www.fzi.de/WIM
http://www.ontoprise.de
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