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3.4 Anwendungen

3.4.1 Ontobroker

3.4.2 SEAL - Semantic Portal
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3.4.1 Ontobroker

m Online-Suche im WWW heute:

— Browsing

— Suche nach Stichworten (Suchmaschinen wie Alta Vista,
Google, Yahoo etc.)

m grolde Nachteile:
— grolRe Trefferzahl durch Falsch-Positive
— mangelnde Prazision
— Information kann verstreut vorliegen
— Informationen teilweise nicht explizit im WWW dargestellt

% Ontobroker 16st diese Probleme

Wissensmanagement SS 2001
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Idee von Ontobroker

m nur ein Teil des WWW wird berlcksichtigt
— thematisch eingegrenzt
— Metapher einer Newsgroup (z.B. Tell des Intranet)

= Ontologie

— gemeinsame Sprache fur Informationsanbieter und
Informationssuchende

— definiert relevante
- Begriffe
* Relationen
* Regeln
m Informationen werden in einer zentralen Wissensbasis
gesammelt

m Suche = Anfrage an Wissensbasis

Wissensmanagement SS 2001
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Architektur von Ontobroker

Inference
Engine

R
N

Knowledge
Base

Ontology
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InfoAgent

m importiert Informationen in die Wissensbasis
— verschiedenartige Quellen
— stark strukturiert
* Wrapper
— RDF- und andere Meta-Daten
— HTML-Seiten
- _normale” Inhalte
 plus semantische/ontologische Metadaten
+ Onto-O-Mat als Annotierungswerkzeug

= Ontologie ermdglicht den Import

Wissensmanagement SS 2001
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Inference Engine

m leitet neues Wissen ab
m ausgehend von gegeben Fakten (aus dem WWW)
m verwendet Ableitungsregeln der Ontologie

m zB.
— jeder Manager auch bei Anfragen nach Personen gefunden
— Symmetrie der Kooperations-Beziehung bericksichtigt

Wissensmanagement SS 2001
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Query Interface

= im WWW.
— http://ontobroker.aifb.uni-karlsruhe.de
m Anfrage ist logischer Ausdruck (FLogic)
m graphisches und tabellarisches Interface (verstecken
Logik)
m Ontologie dient der Unterstiitzung der Suchanfrage

m Ontologie definiert Begriffe, nach denen gefragt werden
kann

Wissensmanagement SS 2001
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Beispiel (Ontolce)

Konzepte

Beziehungen

Regeln

Object [ ].
Person :: Object.
Employee :: Person.
Manager :: Employee.
Consultant :: Employee.

Project .. Object.

Company :: Object.
Manufacturer :: Company.
FinanceComp :: Company.

Insurer :: FinanceComp.
Lifelnsurer :: Insurer.
Bank :: FinanceCompany.

Location :: Object.

Person |
firstName =>> String;
lastName =>> String;
email =>> String;
phone =>> String;
participantOf =>> Project;
hasCompExperience =>>

Company;

address =>> Location]

Project |
projectname =>> String;
projectgoal =>> String;
client =>> Company;
member =>> Person;
leader =>> Person].

FORALL Proj1, Pers1
Proj1 : Project
[member ->> Pers1]
Pers1 : Person
[participantOf ->> Proj1].

FORALL Pers1, Proj1, Comp1
Proj1 : Project
[member ->> Pers1,
client ->> Comp1]
9
Pers1 : Person
[hasCompExperience ->>
Comp1].

— Welche Consultants kennt das System?

— Gib mir zu allen Consultants die Email-Adresse, den Vor- und den

Nachnamen!

— Welche Telefonnummer hat "Steffen Staab"?
— Wer arbeitet mit "Steffen Staab" zusammen?
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Beispiel-Anfragen in F-Logic

m Welche Consultants kennt das System?
FORALL Variablel <- Variablel:Consultant.

m Gib mir zu allen Consultants die Email-Adresse, den Vor- und
den Nachnamen!

FORALL V1, V2, V3, V4 <-
V1:Consultant[firstName->>V2] AND
V1:Consultant[lastName->>V3] AND
V1:Consultant[email->>V4].

Wissensmanagement SS 2001
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Beispiel-Anfragen in F-Logic

m Welche Telefonnummer hat "Steffen Staab"?
FORALL V1, V2 <-

V1:Person|[firstName->>"Steffen"] AND

V1[lastName->>"Staab"] AND
V1 [phone->>V2].

m Wer arbeitet mit "Steffen Staab" zusammen?
FORALL V1 <- EXISTS V2,V3

V2:Person[firstName->>"Steffen"] AND

V2 [lastName->>"Staab"] AND
V2 [participantOf->>V3:Project]
V1:Person|[participantOf->>V3].

Wissensmanagement SS 2001

AND



(c) Institut AIFB, Universitat Karlsruhe

AIFB )

SS 2001

11

Hyperbolic View Interface

A query may also be generated by using the hyperbolic
view interface

m It visualises the ontology as a hierarchy of concepts

m The presentation is based on hyperbolic geometry:
— nodes in the center are depicted with a large circle,
— nodes at the border of the surrounding circle are only marked
with a small circle.
m This visualisation technique allows:

— asurvey over all concepts,

— a quick navigation to nodes far away from the center, as well
as

— a closer examination of nodes and their vicinity

Wissensmanagement SS 2001
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Hyperbolic View Interface

Eyperbolic view o [=]

Edobject1 = B3
~Object! isa Person
Atributes Yalues Show?
address | LI o
PhDStudent
editor | LI o Y
email | LI o \‘ll
o i | \
firstdame | LI o ll
keywaord | E |
lastiame |Stluler LI o ’
memberOfPC f = /
middlelnitial f = /
| | u
arganizerOrChairof | =
phane f =E
photo I =~
publication | LI [
Select Al | Clear | Query |

Editor

When a user selects a node from the hyperbolic view, a form is

(c) Institut AIFB, Universitat Karlsruhe
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presented which allows the user to select attributes or to insert

values for the attributes

Wissensmanagement SS 2001
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Ontobroker as a Search Tool

m Keyword Search
— delivers documents that contain the requested strings
m Keyword Search and Thesaurus

— delivers documents that contain terms that are defined
within the thesaurus

m Database query
— delivers facts that are explicitly stored in the database

m Ontobroker

— delivers answers that subsume all the above cases,
derived facts are delivered in addition

Wissensmanagement SS 2001
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Comparison of Search Tools

Keyword Search

Keyword Search
with Thesaurus

Database query

Ontobroker

Query Answer
,Ontolce and Documents with
Nordic Life" Highlighting

,Ontolce:Project and Nordic Documents with
Life:Insurance company* Highlighting

Smith was a team member Smith was part

in which projects? of Ontolce...

Which consultant has Smith knows

insurance industry about Nordic
experience? Life

Wissensmanagement SS 2001
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3.4.2 Semantic Portals

m \Web Portal
— central source of information
— structures information

m Community Web Portal
— Web Portal
— homogeneous group of users
— similar interests/goals
— community provides and uses information
m Semantic Community Web Portal - Semantic Portal
— Community Web Portal
— provides multiple views to information

— information are accessible to human and software agents
on a semantic basis

— uses semantic means to structure information
« Ontology a core component

Wissensmanagement SS 2001
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Requirements for a Semantic Portal

m Put the “Semantic Web” into practice for
communities of interest

— present a structured semantic view onto the Web
— delivery of data on a semantic basis

* by establishing a higher quality of communication
between the information provider (community) and the
consumer (human and software agents)

— ontologies provide a sound semantic basis

 used to define the meaning of terms and hence to
support intelligent providing and access to information
on the Web.

— reflect basic paradigm of the Web:
- self-organization

Wissensmanagement SS 2001
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3.4.2.1 Framework for developing Semantic Portals
Requirements

m Integrated approach has to cover two aspects:

— Development and maintenance of the semantic
backbone - ontology

* methodology and associated tools have to be provided to
manage huge and complex information sources

— Ontology supported manipulation (providing,
storing, accessing) of the information contained in a
semantic portal

Wissensmanagement SS 2001
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3.4.2.1 Framework for developing Semantic Portals
Requirements

m Ontology-supported manipulation covers several aspects:

— Information provisioning

+ all community members must be able to provide
information

— Portal access by human agents
* navigating
* semantic querying
— deliver integrated answers extended by derived facts
— Portal access by software agents

 “crawling” information represented in some metadata
representation formalism, e.g. RDF

Wissensmanagement SS 2001
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Framework for developing Semantic Portals - SEAL

Functional view

Storing Inferencing

Knowledge Inference
Warehouse Engine

Providing Accessing
Ontology

Metadata Navigation &

Wrapper  IESUTIe{Iil/l Querying
Fact Editor
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Framework for developing Semantic Portals - SEAL

Overall architecture and environment

EI;S('.nftwm.l'are %Community

- agents Sers
Including ﬁt\/%

REDF Crawler

u
. ‘r &
Frocessing

1 i
Semantic
personalization

l

L 18BAe } (Template} {Navigaﬁon ‘
Generator

Query

ONTOBROKER

Knowledge
warehouse

Knowledge
Ontology B o dg
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Framework for developing Semantic Portals - SEAL
Core modules

m The backbone of the system consists of:

— the knowledge warehouse, i.e. the ontology and knowledge
base, and

— the Ontobroker system, i.e. the principal inferencing
mechanism

m Modules:
— Template module for providing of information
— Navigation module for accessing information by browsing

— Query module for accessing information. It uses as pre- and
post- processing, respectively:

« Semantic personalization module and
« Semantic ranking module

— RDF Generator for transforming community information in
RDF metadata

Wissensmanagement SS 2001
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Ontobroker (summary)

m The Ontobroker system is a deductive, object-oriented
database system operating either in main memory or on a
relational database (via JDBC)

m It provides compilers for different languages to describe
ontologies, rules and facts

— it is also used as an inference engine:

* reads input files containing the knowledge base and the
ontology,

- evaluates incoming queries, and

* returns the results derived from the combination of
ontology, knowledge base and query.

m The possibility to derive additional factual knowledge from given
facts and background knowledge enables providing of
consistent and non redundant information

Wissensmanagement SS 2001
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Knowledge warehouse

m Serves as repository for data represented in the form of F-
Logic statements

m Hosts the ontology, as well as the data proper.

m |t is organised around a relational database
— facts and concepts are stored in a reified format,
— relations and concepts are first-order objects

— itis very flexible with regard to changes and amendments of
the ontology.

Wissensmanagement SS 2001
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3.4.2.2 Providing Information for the Portal

m Contribution of information has to be possible
for all members of the community

— support a decentralized, self-organizing approach

m Cope with the diversity of information sources

— metadata based information,
that enrich documents with semantic information

 use predefined templates, which generate HTML pages
with embedded metadata information (annotated HTML

pages)
- use tools for metadata annotation of existing HTML
pages (Onto-O-Mat)
— wrapper based information
— direct provisioning of semantic facts

Wissensmanagement SS 2001
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Metadata in HTML - HTML-A

Goal: explicitly describe contents of HTML documents
on a semantic basis

m HTML-A: Enhance HTML with few semantically relevant extensions
— tagging instances of concepts
— relating these instances
— setting their properties

m Example:

<A onto="'http://www.aifb.uni-karlsruhe.de/studer':Researcher"></A>
<A onto=""'www9':Proceedings"></A>
<A onto="page:Institute"></A>

m <A onto=“0:C"“></A> represents O as an instance of C.

Wissensmanagement SS 2001
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— Semantic = these metadata correspond to

Datei Bearbeiten Suchen 7

Metadata in HTML - Semantic Annotation

m Annotation: Embedding metadata information into HTML pages

the given ontology M= 5

<*DOCTYPE HTHML PUBLIC
<HTHL><HERD:

A AWBCFDTD

{TITLE>Universitdit Karlsruhe (TH) - Institut AIFB - Projekt: OntoBroker</TITLE:

HTHML %.8 Transitional/fEN'> -

OntoBroker:

Ontologie-basierter

<a onto=""P_ontobroker"[forschungsgruppe->>"wissensmanagement"]

s' href="faifb.css'>

<L

>

r"[Fur5chungsgruppe—>>"w1559n5mW
———

Forschungsgruppe: . Wissensmanaqemem"

Forschungsgebiete: « Dntology Endineerin

« YWissensmanagementsysteme

<a onto=""P_ontobroker"[forschungsgebiet->>"c_OntologyEngineering"]">

r"[Fur5[:hungsgehiet—>>"[:_l]ntulugyEngineerirD

Mitarbeiter:

e olddD Slelell

o Studer Rudi <
Homepage: httD:Hontobroker.aMdef

Beschreibung: During the last years the WY has bec
increasingly popular leading to a increditible
large amount of knowledge that is provided
by it Howewer, intelligent access to its

knowledge pieces is still very limited. The |

r"[forschungsgebiet->>"c_Wissensmanagementsys

b td

iler_in_projekt->>"mer”]" href='/se

r'[mitarbeiter_in_p t->>"=sst"]" href='/se

P TN N CRo |

cmam e e e L il

Ervletsdtiw echselS eiteS ervlet Yeeiteserviet="servlets: | £ Intemet

Wissensmanagement SS 2001

F'[mitarbeiter_in_projekt->>"rst"]"

I'II‘EF='3%
EL_—— <a onto=""P_ontobroker"[mitarbeiter_in_projekt->>"rst"]' L2




(c) Institut AIFB, Universitat Karlsruhe

AIFB )

SS 2001

27

Metadata as Input for the Portal

General objective:
— reduce overhead as far as possible

exploit templates that are annotated with
ontological concepts

— ontological facts come for free
copy-and-paste annotation tool: Onto-O-Mat

— extend HTML-pages with semantic annotations
generate XML DTDs out of ontologies

— XML tags have semantic underpinning

RDF delivers a standardization for metadata
specifications
— support reuse and exchange of metadata specifications

exploit text mining to extract ontological
facts from given text sources

Wissensmanagement SS 2001
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Template module

m Facilitate the contribution of information by community users, by
generating an input HTML form for each concept that a user may
instantiate, e.g. Person, Project

— using inverse axiom from ontology avoids providing of redundant
information

m Structure information provided by users according to definition of
concepts in the ontology and store information in knowledge
warehouse

m Generate HTML page for each instantiated concept

— templates for each HTML page are based on ontological relations
between concepts (used for hyperlinking)

— metadata are embeded in HTML

Wissensmanagement SS 2001
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Template module
Su.:.%\ Um‘o Eng'ﬂJ

Personeneingabe - Person @ndern

Vornarme: IRudi
Nachname: IStude r
Titel: IProf. Dr.
kuerzel: Irst

ehre/Pri

EAIFB O

Verwaltungsfinktion: | Institutsleitung

-

Ferscnen

Fostion:

IProfess
Forschungseruppe: IWiasenE

|Dacument; Done

29

Ontology

Person
Telefon: |+ 49 72 | Vorname
Fax [+49 72| [— Nachname
email: Istuder Titel ‘
Fowmmer: 215721 | Zgz;lqol’l;ungsfunknon
| [ | — Forschungsgruppe
- — Telefon
Fax
—  email
—  Raum
Sprechstunde
Aktivitdiiten

Forschungsgruppe:
Verwaltungsfunktion:
Stellung:

Telefon:

Fax:

elMail:

Raummummer:

Sprechstunde:

Sekretéirin:

Alctivitdten:

Sum‘.%\ Um‘o Eng‘. I

-

Prof. Dr. Rudi Studer

Institut fir Angewandte Informatide und Formale
Beschretbungsverfahren - ATFB

Universitit Karlsruhe

D-76128 Earlsruhe

‘Wissensmanagement

Tnstitutsleitung |
Professor

+49 721 608-3923/4750

+49 721 608-6580

studerif@lafh un-karlsruhe. de

213216

Ifo. 11:20 - 12:30 nach Vereinbarung (bitte wenden
Sie sich an das Sekreterat)

Crsela Schillinger

* Gesellschaft fuer Wissensmanazement e V.

* Fachoruppe Wissensmanasement der Gesellschaft fuer Informatils .3 =]

rent: Dioke

Sie s e e |
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Template module

HTML-Dokument

<html> ...

<a onto="rst":Wissenschaftlicher_Mitarbeiter></a>
Name:

<a onto="rst"[vorname->>"Rudi"]>Rudi</a>

<a onto= "rst"[nachname->>"Studer"]>Studer</a>

Position:

<a onto="rst"[Position->>body]'>Professor</a>
Forschungsgruppe:

<a onto="rst"[arbeitet_in_forschungsgruppe->>
"wissensmanagement']</a>

Telefon:

<a onto="rst"[telefon->>body]>+49 721 608-
3923/4750</a>

E-Mail:

<a onto="rst"[email->>body]>studer@aifb.uni-
karlsruhe.de</a>

... </html>

Wissensmanagement SS 2001
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Metadata annotation of existing sources
Manual Semantic Annotation

HTML Editor

Dsdfdsfsdf
sdfsdfsdfsdfsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs
sdfsdfsdfsdfsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs
sdfsdfsdfsdfsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs
sdfsdfsdfsdfsdfsdfsd

Docs >

?

Knowledge Base

Annotator

Ontology

Crawler
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Manual Semantic Annotation

Problems:

« syntax errors are too often (e.g. missing brackets or quotation
marks)

 the annotations have to strictly conform to the concept and
relation names defined in the ontology (typing errors, e.g.
online-Version instead of onlineVersion)

» semantics of annotations

e.g. a paper has been categorised as Publication instead of
JournalArticle, TechnicalReport

=> Support annotators with interactive, graphical tools!

Wissensmanagement SS 2001
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Metadata annotation tools - Onto-O-Mat
E2jontomat =1

File  Edit “iew Toaols Window Help

S| oz &@|a| 0 ¥ 9

IT - (3 Administrative Staft L] | URL: |rttpcireni. aif uni-karsruh e, defvBSisha
Manager -
’|_ Y Techricalstat T
=[P Student Knowledge M t Group, Institute AIFB, Karlsruhe University (TH
I_ = 03 oracusts nowledge Management Groug, Institute , Karlsruhe University [ TH)
A 73 PrDStudent . .
L8 undemraduate | | S gf d
® 9 rrocuct regirie
Fraject
o — | Handschuh
Sledirled Handschuh
Email:
Emzil @
Imstibuta:
Phaorna:
++19-( 0772 1-608-7 363 —
. F=pe: ++A0.000F 2 -E02-B5R0
Aftributes WValuzs o
(E==N
- |
:ggress D-7ATZB Karlsrng = Kalleglengenaude am Enrennor
email handschuh@acmon ., (Buiding 11.40)
o - Englerstrasse 11
firstame Siegfried “nd flaor
homepage hitta Zfwvr. aif unikatlsruha dol... | of ronm 251
publication fdcrass:  Insttute AIFE
supenisar University of Harlsuhe
_n Rudl Studer [-7F6928 Karlsruhe
wnrl-as.-'xtF‘mject Lemany
0 ontosgenis - .
&2 sudiesal Biographical Sketch
CntoBraker =1 He IS CUrrenth warking 1ogetner with SIefan Oecker and under e supervision or Eudlstuger in
aﬂn%nﬂwledge the Ontosgents project in the DARPA DAML program. |
b
Ortoscents State: Loaded
OnnServer || Type: testintmi
Reaiy| BE
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Onto-O-Mat - Annotation example

rdf:hasDomain

rdf:subClass

rdf:subClass

rdf:type

annOtatlorL swrc:PhDStudent rdf:ID="person sha">
<swrc:name>Siegfried Handschuh</swrc:name>

swrc:ecooperateWith rdf:resource =

swrc.cooperateWith
"http://www.aifb.uni-karlsruhe.de/WBS/sstiperson sst]/>

L .
Siegfried
Handschuh

web page

-
= 3

j He iz worling together with
o Steffen Staab n the Enowledge
Ianagement Group

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

URL

Wissensmanagement SS 2001

rdf:subClass

rdf:subClass

rdf-type

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

/swrc:Lecturer>

Steffen Staab

4]

Research:

Semantic Web, Enowledge
Management, Matural Language,
et

http://www.aifb.uni-karlsruhe.de/WBS/ssf
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Onto-O-Mat

Characteristics:

Consistency: Semantic structures should adhere to a given
ontology in order to allow for better sharing of knowledge

Proper Reference: Identiers of instances, e.g. of persons, institutes
or companies, should be unique

Avoid Redundancy: Decentralized knowledge provisioning should
be possible, but avoiding laborious redundant annotations.

Maintenance: Knowledge markup needs to be maintained.

Ease of use: It is obvious for an annotation environments to be
useful. However, it is not trivial, because it involves intricate
navigation of semantic structures.

Efficiency: The more efficiently a tool supports the annotation, the
more metadata a user will produce.

Wissensmanagement SS 2001
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Onto-O-Mat - Architecture

Annotation
Tool GUI

Ontology
Guidance

Document
Viewer

Annotation Environment

annotate

plugin

query

plugin

plugin

extract

Document Management

P

Information
extraction
Component

Www

web pages

o o 0
o o

Wissensmanagement SS 2001
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Annotation - |
Inference |
Server I
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Onto-O-Mat - Linking Challenges with Required

Modules
Requirement |
Storage
Replication
Document Ontology Crawler Annotation Document Information
Viewer Guidance Inference Management Extraction
General Server
Problem
Consistency X
Proper X X
Reference
Avoid X X X
Redundancy
Relational X X X
Metadata
Maintenance X
Ease of use
Efficiency X X X

Wissensmanagement SS 2001
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Wrapper based information

Goal: align regularities found in documents or data
structures with the corresponding semantic
background knowledge

m Annotation may be automated when one finds regularities in a
larger number of documents

m The principle idea behind wrapper-based information:

there are large information collections that have a similar
Structure

m We here distinguish between:
— semi-structured information sources (e.g. HTML) and
— structured information sources (e.g. relational databases)

Wissensmanagement SS 2001
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Expert mode - Fact editor

Goal: to enable direct provisioning of semantic facts

m F-Logic statements are typed in by the user

— the most technical (but also most powerful and flexible) way for
providing information in the portal

m Only appropriate for users who are very familiar with
— F-Logic and
— the ontology.

m Hyperbolic interface tool may be used as a Fact Editor

— In this mode its forms are used to insert values for attributes of
instances of corresponding concepts from the ontology

Wissensmanagement SS 2001
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3.4.1.3 Accessing the Portal

Access has to be conceptually founded

— exploit semantic structure of ontology

— €.g. persons, projects, publications
Provide multitude of views

— adapt to specific application needs

— hide complex queries behind hypertext links
Three forms of accessing are supported:

— navigating through the portal by exploiting semantic
hyperlink structure of documents

— searching for information by posting queries

— processing community information (in RDF) by software
agents

Backbone is inference engine for Frame Logic

— provide integrated results
— derive new knowledge by exploiting the ontology
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Navigation module

m The hyperlink structure is partially given by the portal
builder, but it may be extended with the help of the
navigation module

m The navigation module exploits inferencing capabilities of
the inference engine in order to construct semantic
hyperlink structures

— 1t enables complex graph-based semantic hyperlinking, based
on ontological relations between concepts in the domain

— the conceptual approach to hyperlinking is based on the
assumption that semantically relevant hyperlinks from a web
page correspond to conceptual relations, such as memberOf
or hasPart, or to attributes, like hasName.

=> Thus, hyperlinks in HTML pages are generated
automatically to all (ontologically) related instances - HTML
pages
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Navigation module

AIFBO

Lehre/Priifiung

Hyperlinks to pages, which
corresponds to the relatiO}v

of the concept Person

E coperationen

E ontalet

Home

Sumc}g“ Unio Eng;.'l

s

Prof. Dr. Rudi Studer

Tnstitut fir Angewandte Informatil und Formale
EBeschreibungsverfahren - ATFBR
Universitat K arlsruhe

Forschungs g;mge: Wizzsensmanagetnent >

Verwaltungsfunktion: Instintsleting | |

Stellung: Professor

T elefon: +49 721 G08-3923/4750

Fax: +42 721 608-6580

elIail: studeri@aifh. uni-larlsruhe. de

Raumnummer: 215i216

Sprechstunde: Mo. .1 1:30 - 12:30 nach :fﬁrﬁmbamng (hitte wenden
Sekretirin: iZisela Schilinger

Aktivititen:

* Gesellschaft fuer Wissensmanagement eV,
* Facheruppe Wissensmanasement der Gesellschatt fier Informatil e V. =]

& ==

|Dacument: Done
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Querying the Portal

Compose a query by a click and select process
— exploit concepts, attributes, instances
— use check boxes, selection list, ...
Exploit hyperbolic view interface
— visualize concept hierarchy
— specialize query by concept attributes
Reuse queries by storing them as semantic bookmarks
Support personalization of portal
— adapt to specific user needs
Support ranking of retrieved information
— exploit ontological background
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Querying the Portal - Techniques

m A choice of concepts, instances, or combinations of both
may be issued to search-forms in HTML

m A predefined hypertext link that contains a query which is
dynamically evaluated when one clicks on the link

m A query may also be generated by using the hyperbolic
view interface

m The predefined queries can be stored as semantic
bookmarks

m Expert mode: querying the Portal with native F-Logic
statements - similar to Fact editor (see Providing)
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Query module

Puts an easy-to-use interface on the query capabilities of
the F-Logic query interface of Ontobroker

The portal builder models web pages that serve particular
guery needs, such as:

— querying for projects or
— querying for people

Query module offers to the user selection lists, that
— restrict query possibilities

— are compiled using knowledge from the ontology and/or
the knowledge base

Query module is based on the given ontology of the domain
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Query module

For instance, the query interface for persons allows to
search for people according to:

research areas

projects

research groups they are members of (next slide).

These information are ontology-based:
Concept Person in the given ontology has relation
with concepts:
Research-area
Project
Research group
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Query module

SU;}““» Um‘o Deuﬂ

submit |

ma People
E with research-area |a|| j
ﬂ Find Ferson | with project |a|| j
Teachi 2. = with research-group Iall j
Al
People Business Information and Communication Systems
Complexity Management
Eesearch Groups Efficient Algorithms
Knowledge Management
Projects Man-rmachine-systerns/Usability Engineering
* Prof Dr Hartmut Schmeck | Spftware and System-Engineering
Eeports * Prof Dr. Detlef Seese
* Prof Dr Wolffned Stuclky
Ewents * Prof Dr. Budi Ztuder
Jobs
ol Eesearchers
Cooperations
* Dipl Wi -Ing Jireen Branke
Contact * Dipl -Inform. Yue Chen
* Dipl -Wi-Ing. Tobias Dietrich
Home | | * Dipl -Tnform. Michael Erdmann
x| * Thomas Erwin
[ (== |Document: Done

N N

=

W= 2 I e A

Remark: The list of research groups is dynamically filled by an F-
Logic query and presented to the user for easy choice by a drop-

down list
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Query
module

/J Institut AIFB - Persone - Microsoft Internet Explorer von Lycos Bertelsmann

J Datei  Bearbeiten  Ansicht  Favoiten  Extras 7
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People

with research-area fal
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Find Person with project all -
[~

with research-group all

AI'BQ
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Research Groups
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P ¢ |  —
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iﬂSlalll &]Semantic... _I! People 2 104
with research-area I_Semantic web infrastructure =l
Find Person with project all M
with research-group | Knowledge Management |

Erdmann Michael Tel: +49721608-6592  Office: 2622
Handschuh Siegfried Tel: +49 721 608-7363  Office: 2513
Staab Steffen  Tel. +49{0) 721608 4751 Office: 224 =
Sure York Tel: +49(0) 721 608 6592 Office: 262 2
Volz Raphael Tel: ++49-721-608-73 63 Office: 2512

| A
Den. Printable version
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Predefined queries

m A hypertext link may contain a F-Logic query which is
dynamically evaluated when one clicks on the link

m Browsing is made possible through the definition of views onto
top-level concepts of the AIFB ontology (Persons, Projects,
Research groups)

— Each of these topics can be browsed using predefined
gueries

— For example, a click on the Projects hyperlink results in
actions:

 generation of a query to get name of all projects known at
the portal,

- evaluation of the query and
« presentation of the results to the user in a form of a table
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Predefined queries

AIFBQ

Teach HaAmms

People

Eesearch Gro

Eepotts

Ewvents
Jobs

Cooperations

Find Projekt

Sucmc}"*> Um‘o Deu.'l

Project

with Forsclungsgebiet I all j

with Forschungsgruppe I all j

|all =
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with Person
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Candle: Collaborative and Metwork Distributed Learmng Environment

Coast Complexty and Structure

DAMI - Ontodzents: Enabling Tntelligent Agents on the Web, based on Darpa Agent Marlup Language

GETESS: German Tesxt Explottation and Search System

30 Guaranteed Optrmzation Procedures

IBEOW. An Intelhgent Brokering Servce for Enowledge-Component Eeuse on the World-"Wide Web

IZE: Intelligent Systems in Finance

ITE AN TT-Suppott for the Asset Management b
MIEE: WModel-based and Incremental Enowledze Engineering

On-To-Enowledge: Content-dnven Enowledge-Management through Evoling Ontologes

Contact * OntoBroker Ontology Based Access to Distributed and Sermu-Structured Infornmation
* OntoServer: Framework for Ontology-related Services
Home — = OntoWise: Knowledge Management with multiple Ontologies
LI o Telelrran - Pradelt dnalvais of Taacaes due te Corneetities an the Telerammmonic aticetnarloet and siocahle A ctiane LI
|=F =D=| |Document: Dane = = e ; i
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Access by software agents -
RDF Generator module

To enable the embedding of semantic portals into the Semantic
Web, means for RDF-capable software agents to process the
portal data are developed (RDF Generator and RDF Crawler)

RDF GENERATOR

— dynamically generates RDF statements on each of the static
and dynamic pages of the semantic portal

— RDF statements are generated according to the underlying
ontology

— for example,

« for each person from the institute, contact information as
well as professional information are available for
processing from world-wide software agents, which
understand this form of metadata representation
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Access by software agents -
RDF Generator module

m RDF CRAWLER

— used by software agents to crawl dedicated portion of the
Web

— enables collecting of RDF annotated information from
dedicated sources

— it is a tool which downloads interconnected fragments of RDF
from the internet and builds a knowledge base from this data
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Issues

m logic formalism has to be hidden for most

of the portal users
— rather straightforward for concepts, attributes
m provide efficient inference engine
— incremental delivery of answers
— caching of derived facts
— parallelization
m provide easy-to-use means for personalization

user interface has to be tailored
to application / user needs
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Running Example: AIFB Portal

m Semantic Portal of AIFB Institute

— http://aifb.uni-karlsruhe.de

m Semantic backbone: AIFB Ontology

m Provide semantic access to
* people,
* projects and
* research area information

m Provide access to students and researches services
 teaching/exams
* reports
* events
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AIFB Ontology

m Developed in a collaborative process of AlIFB staff

— according to presented OTK Methodology for Ontology
Development

— using ontology environment - OntoEdit

m simple centralized ontology is currently offered
— around
« 170 concepts
« 75 relations
* 10 axioms
— still first version - good results
— maintenance phase will come soon
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Partial AIFB Ontology

(specified in Frame Logic)

Concepts Relations Axioms

Forschung]]. Person[ FORALL Per, Pro

Forschungsgebiet :: Forschung, nachname=>STRING; Per:Person

Projekt :: Forschung, vorname=>STRING ; [arbeitet in projekt-—=>Pro]

Lehre[]. telefor=>STRING; <

Diplomarbeit :: Lehre. fax=>STRING; Pro:Projekt

Lehrveranstaltung :: Lehre. emaill=>STRING; [mitarbeiter mn_projekt->>Per].
Seminar :: Lehrveranstaltung raumnummer=>>STRING ;

Organisation||.
Forschungsgruppe :: Organisation.
Institut :: Organisation.
Person[].
Mitarbeiter :: Person.
Wissenschaftliche Hilfskraft :: Mitarbeiter.
Administrativer Mitarbeiter :: Mitarbeiter.
Sekretaerin :: Administrativer Mitarbeiter.
Techniker :: Administrativer Mitarbeiter.

titel=>>STRING].

Wissenschaftlicher Mitarbeiter|
forschungsgruppe=>> Forschungsgruppe;
sprechstunde=>>STRING;

hat publikation=>> Publikation;

leitet [.ehre=>> [ ehrveranstaltung;
arbeitet 1 projekt=> Projekt;
forscht in gebiet=>> Forschungsgebiet].

FORALL Per, Pro, RA
Per:Person

[forscht in gebiet ->>RA|]
<~

Per:Person

[arbeitet in projekt-—=>Pro]
and

Pro:Projekt
[forschungsgebiet -=>>RA].
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Conclusion

providing information is still the crucial bottleneck
— low level entry point is needed
— text mining as a long term 80% solution
ontology management becomes a major issue
— evolution of ontologies
— different versions of an ontology
integration of different types of data is extremely
important
usability of tools is a must
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3.5 Zusammenfassung

m Ontologien
— strukturien und erschlielRen Wissen

— definieren "gemeinsame Sprache" flr Personen(gruppen)
und Anwendungssysteme

— unterstutzen
« Suche, Navigation
* reaktiv und proaktiv
— stellen selbst Wissen dar
* modellieren Commonsense, Anwendungsbereich

m Ausblick:

— Integration verschiedenster Quellen im Web wird immer
wichtiger (XML, RDF, ...)

— Wissensmodellierung und Ontologien sind adaquate
Technologien
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