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Knowledge Portal

AIFB D)

Portals are websites that offer structured
access to large volumes of unstructured
information in the Intemnet or the intranet and
possibly offer additional services.

Knowledge Portals are portals that
focus on the generation, acquisition, EmmpEE:
distribution and the management of sz
knowledge in order to offer their
users high-quality access to and
Interaction possibilities with the
contents of the portal.
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Ontologie as foundation

!

-«

»

Q

,People can’t share knowledge if
they don’t speak a common

language”

T. Davenport, Working Knowledge 6
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Example Ontology (similar to SWRC)

Object

cooperateWith

————_~

-
——

—
i B -

—
—
— -
50 5 — —
e am e e mm o = =

publicationOf

Student AcademicStaff Book Article

scooperateWith is symmetric
PhDStudent -write and publicationOf are invers Rules

* If a person write a publication,
she knows something about its topic ] 7
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[Wirtschaftsinformatik 2001/2]
Ontologies for Communication

between Humans and Machines

AIFB D)

¢ actjvates M30s to

Symbol |« g >| Object

Stands for

The semiotic triangle

Odgen & Richards,
in the tradition of Frege, Saussure and Peirce 8



Knowledge Portal — Knowledge Process — Knowledge Meta Process — Outlook [J UCS 200 1 /2, K-CAP 2001 ]
General Architecture Knowledge Portal D
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Ontology-based Metadata

Ontology rdfs:subClass
Student

rdf:type*’

AIFB D)

rdfs:subClass
Academic Staff
rdfs:subClass

Lecturer

'-.,‘rdf:type

swrc:cooperateWith .

Rela-
tional
Meta-

<swrc:PhDStudent rdf:ID="person_sha">
<swrc:name>Siegfried Handschuh</swrc:name>

<swrc:cooperateWith rdf-resource =

"hitp:/imww. aifb.uni-karlsruhe.deMVBS/sst#person_sst'/>

</swrc:cooperateWith>
</swrc:PhDStudent>

r'y
L

<swrc:Lecturer rdf |ID="person_sst">

/ <swrc:name>Steffen Staab</swrc:name>

</swrc:Lecturer>

data

Web page "

Siegfried
Handschuh

il
»

o  He 1z worlnng together with
S Steffen Stach in the Ernowledge
Management Group

Steffen Staab

t&
Research:
Semantic Web, Enowledge

Management, Natural Language,
etc.

URL

http://www aifb.uni-karlsruhe.deAWBS/sha

http://www.aifb.uni-karlsruhe.de/\WWBS/sst 10
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Knowledge Acquisition*

 Templates

Project Management: Jill Dole

_ Last Update: October 18
~ State: in preparation
. - Clieni: Nordic Life

* Annotation Tool |-
- Industry:
Er General Goal: Bringing Knowledge Management to
M Nordic Life

. z Project Schedule: May - Tune 2000
 XML-Linkage : ! ¥

(_) Erdmann & "}+ Team Requirements: XML
Studer, o;_n
DKE 2001) -

Dear .

z We are currently discussing a project with one of our key customers ... =
= =
. @
- -
=|e[=]=]4] ,
51  Abl YL [Bei 24om Ze 1 5l

11
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[ETAIJ SemWeb 2001, K-CAP 2001]0

OntoAnnotate
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Requirements for Annotation

« Consistency: Semantic structures should adhere to
a given ontology
* Proper Reference: KA2 - three identiers for DFe

* Avoid Redundancy: Decentralized knowledge
provisioning
* Relational Metadata

* Maintenance: Knowledge markup needs to be
maintained

« Ease of use
 Efficiency of annotation

13



Ont-O-Mat Architecture
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Annotation Environment WWW
: web
Document : pages
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_ copy
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Ontology Document|| 1 0in query Annotation| | i_
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plugin W’ |

o... A
eh\ *@Q°

. ® © ,0 :
Information /® domain

O .
extraction ~ ontologies
*'Com ponent |
I
1

14
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[WWW9 Conference]

Presentation Engine

» Hyperlinks refer to ,hidden” semantic queries

« Materialize the ontology and KB as hypertext*
(M. Erdmanns Yahoo-a-lizer; (RST))

« Semantic Ranking [BNCOD 2001]

= Search for Person with Knowledge Management-
KnowHow should be anwered with Generalist in KM topics
first and Specialist in Knowledge Discovery second

* Personalization
= Semantic Bookmarks store queries instead of web pages

AIFB )
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Further relevant techniques
« Construction of Wrappers based on
Annotation * Import
— Induction of grammars *
— Parsing and comparison of XML structures
. Access
* Ontology-based Clustering [JUCS 2001/2] (Presen-
— Clustering of similar documents * tation)

— Ontology is used for describing several similarities

— Proactive test whether contraints are sufficiently
tight to answer questions

Proactive Action [KBS 2000]
} Use

AIFB )
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Implemented Knowledge Portals

Anwendung

KA2 Portal
CHAR

ProPer
Time2Research

Multi-Project-Maﬁement
HR Topic Broker

Immediate Future

OntoWeb Portal

Besonderheit
Community Web Portal
Temporal Reasoning
Skill Management
Personalization
Non-taxonomic view

,o0ft" Knowledge

EU Thematic Network

AIFB )
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[IE£E Intelligent Systems 2001, 1]
Knowledge Process
Knowledge Meta Process

Working with the portal

o

Knowledge
Process

Knowledge Meta Process
DB BDW;

Design, Implementation, Maintenance

22
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Knowledge Meta Process for
Ontologies
ONTOLOGY
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and target | I and axioms ! competency !
solution : ' : | 2

I | questions
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Knowledge Meta Process for
Ontologies
ONTOLOGY
acls Ver- Eva-
barkeits- Kickoff : Wartung
studie feinerung // luierung
[ETAIJ on Semantic Web, 2001]
| | | |
| | |
- uirement ; Concept i Revision and | Manage
OntOIOgleS pcification ! eI|C|tat|on W|thI expansion | organizational
in RDF(S) : do , ]lcaasdegl OE : maintenance
I I feedbac I process
& | Conceptualize \Analyze usage:
. ' and formallze' patterns |
elop
Semantlc seling |Add relations | nalyze :
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Knowledge Meta Process for

Ontol

ogies

AIFB D

ONTOLOGY

Feasi

)

bility

e

|dentify
problem /
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Select most
promising
focus area
and target
solution

Refme'>>Evaluatio>>
ment

Main-
tenance
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OntoKick

(%)

: " d

:Analyze input : experts

| sources | Conceptua

| Develop ' and forma.._-
I baseline 1 Add relations

| ) | i
| semantic net , and axioms
I I

|

|
I Analyze

| competency

| questions

Manage
organizational
maintenance
process

25
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[IEEE Intelligent Systems 2001, 2]

Knowledge Meta Process or
Ontologies

Feasi-
bility
Study

Kickoff Refine- Evaluation glain-
ment tenance

|dentify
problem /
oportunity
areas
Select most
promising
focus area
and target
solution

Requirement : Concept

|
|
|
|
: specification : eI|C|tat|on
|
|

*

Ontology
Learning

D
mm)
23
o
<«
ONTOLOGY
' Manage
organizational
maintenance
process
26



Def.: Abstract Ontology

An abstract ontology O := (C,R,H®,c,A),
- two disjoint sets C and R, the elements of which are called

concepts and relations

- the concept hierarchy HCc C x C

- the signature o : R > C x C, representing non-taxonomic
relations between concepts

- a set of axioms A

AIFB D)

27



*

A Lexicon for an abstract ontology L := (L®, LR ,F, G),

Def.: Lexicon

AIFB )

- tw cal
An ontology is a pair (O,L)
consisting of the abstract ontology O
- tw and the corresponding lexicon L called

- For all | in LC:
F(I) ={c € C|(l,c) € F} und
F-1(c) ={l € L¢ | (I,c) € F}
(G and G ~'is defined analogously)

28



Example
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Abstract Ontology: C = {c,,c,, ¢3}, R = {r;}, H®(c,,c,), r4(c,,C5),
Lexikon: L¢ ={Person, Employee, Organisation}, LR = {worksAt}

F(Person) = ¢,, F(Employee) = c,, F(Organisation) = c,,
G(worksAt) = r,

worksAt _____________

—————————

Person

———————————————

Employee

s
SO -
~<o -



OntoEdit

[55 OntoEdit v0.8
File Edit “iews Tools Help
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% I Dienstleistungsbetrieb
© Agentur
& Bahnhof
© Bank
i catering
€ Flughafen
& Fremdenverkehrsamt
€ Frisoersalon
i Geldwechselstelle
& § Geschaeft
& B Hafen
i Informations};
i Kindergar#
Heisssatancta

rel.algebra

AIFB D)

=101 x|

] UET_

() fuer_Urlaub

(3) gehoert_in_Zimmer

(3) gehoert_zu

III gehoert_zu_Verkehrsmittel
(3) genutzt_von

(3) grenzt_an

(3) gueltig_ah

(3) hathusstattung

(3) hat_Adresse

Sym || Antisym || Asym H Ref H Irref H Trans H . |
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Taxonomy of Input Sources
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Ontologies
Schemata S structured
Instances Te emi-structure
Database Data
h
Schemata Web
® Schemata ® Free Text/ Seni-structured Text
Linguist. Thes- DB Inst. KB Inst. HTML Text
Ontologies auri ® O
Rel. ER OO DTD XML-S
Model
Dictionaries
v
v

Reuse of existing
Ontologies via Import / Merging
[Stumme, Maedche, IJCAI‘01]

Generation and Maintenance of new ontologies

31



Architecture

Legacy databases

Preproces
sed Datli

ﬂ’>

4(K%owledge

Engineer

[Maedche, Staab

AIFB D)

. IEEE-IS 2001]
32



: - Landhotel Wittenbeck nahe des Dstseebad Kiihlungsborn - Uilaub, Reisen, Ferien, Erholung. Entspannung - Netscape

File Edit “iew Go Communicator Help

|«

Back

Farpard

Reload

d 2 o m o & O @

Home

Search  Metscape

Frint

Security

Shop

Stop

wat " Bookmarks i Location: Ihttp:.-".-"www.all-in-a\l.de.-"‘l 534 htm j @' what's Related
Das Wellnesshotel an der Osisee
Landhotel Witte®geck
Stralle zur Kohlung 2
D-18209 Witterbeck
Tel: 038253/ 8 92 30 und 66 26
Fas 038293/ 89 23 33 und 75 48
Internet:
www landhotel-wittenbeck m-wp. de
E-Mail: landhatel-wittenbeck@m-wp. de
Lage:
m,Wald und Meer - direkt zwischen Ostseestrand und dem higligen und waldreichen
Naturschutzgebiet Kihlung liegt unser Landhotel in rubiger, naturnaher und doch zentraler Lage an
der Baderstralle zum Ostseebad Kihiungshorn und dem 1. Seebad Deutschlands Heiligendamm
(siehe Lageplan). Der Strandmgang Wittenbecks liegt nur 1300 m entfernt, bis zum Wald sind es
e 10 min. zu Ful3.
Hausbeschreibung:
Unser familiar gefilhrtes @ i Landhausstl beherbergt und verwohnt ganzjihrig seine Giste in 45
Zimmern und einem Appartement mit insgesamt 90 Betten. Im landlich-rustikalen, aber
kotnfortablen Ambiente unseres Hauses werden Sie sich wohlfihlen: alle Zimmer verfiigen iber
Dusche™WC, Sat-TV und Telefon.
Unser gemitliches Restaurant mit ca. 80 Platzen ist ganztigie gedffhet. Auf der Speisekarte finden
Ste Genchte der region, jiche und sc afte Fischspenalititen. Es eignet sich hervorragend
fir Feierlichlceiten aller Art, wie Fatnilienfeiern oder Firmenjubilaen. Unsere Traditionsbar ladt Sie =l
| (== |Document: Done £ 22 o | 4

Targeted generalized Association:
(F(Accomodation) -> F(Region))
(Naming: G(Region))

F(Wellnesshotel) = x4
F(Baltic Sea) = x9

Concept pair (ling. dependency)
(x4,x9) bzw. (F(Wellnesshotel),
F(Baltic Sea))

33
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Outlook

In particular General

« DAML OntoAgents (HLT  Knowledge Portals for

and Annotation) E-Learning
 Multimedia annotation « Combination of ,,soft“
« Improving Ontology (=document) and ,,rigid“

Learning (=ontology) knowledge

AIFB )

34



References

[1]

[2]

[3]

[4]

[5]

S. Staab. Grading Knowledge - Extracting
Degree Information from Texts. LNCS/LNAI
1744. Heidelberg, Berlin: Springer Verlag,
December 1999.

A. Hotho, A. Maedche, S. Staab, R. Studer.
SEAL-II — The soft spot between richly
structured and unstructured knowledge. In
Journal of Universal Computer Science. To
appear.

S. Staab, H.-P. Schnurr, R. Studer, Y. Sure:
Knowledge Processes and Ontologies. IEEE
Intelligent Systems, 16(1): 26-35,
January/February 2001 (Special issue on
knowledge management).

A. Mddche, S. Staab: Ontology Learning for
the Semantic Web. IEEE Intelligent Systems,
16(2): 72-79, March/April 2001 (Special
issue on the semantic web).

S. Staab, A. Mddche: Knowledge Portals -
Ontologies at Work. Erscheint in: AI
Magazine, 22(2), Summer 2001, pp. 63-75.

[6] A. Madche, S. Staab, R. Studer. Ontologien. In

Wirtschaftsinformatik (WI-Schlagwort), 4,
2001.

[7] S. Staab, J. Angele, S. Decker, M. Erdmann, A.

[8]

[9]

Hotho, A. Madche, H.-P. Schnurr, R. Studer, Y.
Sure. Semantic Community Web Portals. In:
WwWw9 / Computer Networks (Special Issue:
WWW9 - Proceedings of the 9th International
World Wide Web Conference, Amsterdam,
The Netherlands, May, 15-19, 2000), 33(1-6):
473-491. Elsevier, 2000.

S. Staab, H.-P. Schnurr. Smart Task Support
through Proactive Access to Organizational
Memory. Knowledge-based Systems, 3(5):
251-260. Elsevier, 2000.

N. Stojanovic, A. Maedche, S. Staab, R.
Studer, Y. Sure. SEAL — A Framework for
Developing SEmantic PortALs. In: K-CAP
2001 - Proceedings of the First International
ACM Conference on Knowledge Capture.
October 21-23, 2001, Victoria, B.C., Canada.

[10] S. Handschuh, S. Staab, A. Maedche. CREAM

— Creating relational metadata with a
component-based, ontology-driven
annotation framework. In: K-CAP 2001 -
Proceedings of the First International ACM
Conference on Knowledge Capture. October
21-23, 2001, Victoria, B.C., Canada.

AIFB )

35



S

S

N

Thanks for your attention!
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