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1.1 About the Lecturer

Steffen Staab, Dr. rer. nat.
http://www.aifb.uni-karlsruhe.de/~sst
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Studium der Informatik in Erlangen, Philadelphia, Freiburg

*Consultant bei Fraunhofer IAO

*Mitgriinder von Ontoprise GmbH

*Wissenschaftler bei British Telecom

*Wissenschatftlicher Assistent am AIFB, Universitat Karlsruhe (TH)

Forschungsinteressen:
*Wissensmanagement
*Informationsextraktion
*Ontologien
*Knowledge Discovery,
*\Web-Anwendungen
*Semantic Web

Slide 5



©S. Staab, 2000

1.2 Introduction to Knowledge Management

AIFB D)

“Today’'s most technologically advanced economies are truly
knowledge based. And as they generate new wealth from their
innovations, they are creating millions of knowledge-related jobs
in an array of disciplines that have emerged overnight:

knowledge engineers, knowledge managers, knowledge
coordinators.”

[World Development Report 98/99]
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1.2 Introduction to Knowledge Management

Why interest in Knowledge?

AIFB D)

* Increased speed of Knowledge Creation (Research)

* shorter development cycles with more intelligent,
sophisticated products

* Increasingly complex regulations (environmental
standards, suit risks...)

* Globalization of Economy (more competitors,
complex markets with different cultures)

* Knowledge and Information is an economic asset
itself

 Increasing fraction of Knowledge Intensive Work
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1.2 Introduction to Knowledge Management

Knowledge Work
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Knowledge Work is based on the Creation and Application of
Knowledge - usually no fixed workflow and lot of Exceptions:

— Research

— Product Development

— Medicine

— Law

— Diagnosis and Maintenance of complex Machine

Shorter development cycles with more intelligent, sophisticated
products

Single activities in conventional processes are knowledge work
— Loan approvement
— Risk assessment of Insurance Policies
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1.2 Introduction to Knowledge Management

Knowledge needs to be maintained

AIFB D)

 Employees are the primary knowledge sources (but
change employer)

* Knowledge is a power factor and is usually not
shared

« Lessons learned are not recorded and reviewed
(costly!)

* Knowledge Worker are using 50-80% of their work
time for information search
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1.2 Introduction to Knowledge Management

Goals of Knowledge Management

AIFB D)

Effective Utilization of the available Knowledge
Knowledge Sharing and Reuse

Accessibility of Knowledge

Embedding of Knowledge in the Work Context
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1.2 Introduction to Knowledge Management

Knowledge Management Process

[Probst et al. 1999]

Knowledge
Goals

Knowledge
Capturing

N

Knowledge Knowledge
Identification Preservation

Knowledge Management

Knowledge
Structuring

Feedback

Knowledge
Assessment

Knowledge
Usage
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Knowedge Goals: Determine Goals for KM
Activities

Knowledge Identification: Create Overview
about available Knowledge

Knowledge Structuring: Structuring and
Integration of Knowledge

Knowledge Capturing: Acquisition of Knowledge

Knowledge Dissemination: goal oriented
dissemination of Knowledge

Knowledge Usage: productive Usage of
Knowledge for the Company

Knowledge
Dissemination

Knowledge Preservation: Storage and
Maintence of Knowledge

Knowledge Assessment: Assesment of current
Knowledge and compliance with goals
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1.2 Introduction to Knowledge Management

Viewpoints on KM

Management

Information Technology

©S. Staab, 2000

AIFB D)

Define Knowledge Goal
Asses Knowledge

Hire Employee

Change corporate culture
Employee Skill Management...

Organizational Memory Information
Systems

Intranets

Information Retrieval

Data Warehouse / Data Mining
Information Filtering/Agents
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1.2 Introduction to Knowledge Management

Several Views on Knowledge (l)

AIFB D)

« Tacit Knowledge

— Personal, Created by Experience

— Intuition, Mental Models, not documented
* Explicit Knowledge

— Documented

— Reconstructable
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1.2 Introduction to Knowledge Management

Several Views on Knowledge (ll)

human
readable

A

A\

machine
readable
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informal:

+ E.g. ASCII-Text, Word-Document, Powerpoint-
Presentation

semi-structured:

 informal representation is enrichted with attributes
« Examples: XML, SGML, HTML, email
structured:
« Structured according to fixed set of attributes
« Example: (Text-)Database
formail:

 Examples: Frames, Production Rules, relational
Database, Programm Code
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1.2 Introduction of Knowledge Management

Several Views on Knowledge (lll)

Knowledge

Information Pragmatic

Data Semantics

Syntax

as
Information Management in Organizational Context

AIFB D)
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1.2 Introduction of Knowledge Management

Organizational Memory

Knowledge Dissemination, Knowledge Preservation

Combination of several Techniques:

Usual Motivation:

— Document writing is (relativly) easy.

— Knowlege often available in documents (manual, internal memos etc.)
Principle:

— instead of formalization of Knowledge, administer Organizational
Memories

 Documents containing Knowledge in a human readable and
understandable form.

 Knowlege Maps (Skills etc. )
e.g. (Text-)Databases, Document-Mgmt Systems, Intranet (Hypermedia)
— Strucuring of Knowledge simplifies search und usage, e.g. by

« Classfication of Documents/ Indexing, Case Based Reasoning
* Problem: Link to applications

AIFB D)
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1.2 Introduction of Knowledge Management D
From Objectives to Intelligent Techniques %
Organization & People General Data Al Techniques
» Determine objectives Processing
* [dentify Knowledge * Capture Data * Information Retrieval &
» Capture Knowledge « Maintain Data Extraction
.+ Structure Knowledge * Process Data * Visualization Techniques
. Use Knowledge * Integrate Data * Case-based Reasoning
+ Preserve Knowledge « Search for Data * Ontology-based KM
. Disseminate Knowl. * Use Data * Meta data-based KM
- Assess Knowledge * Knowledge Discovery

+ Preserve Knowledge * (Knowledge Acquisition)

Slide 17



2 State-of-the-Industry
Everything is Knowledge Management??

,My car is my favorite KM tool, because |
always drive to my colleagues and my

clients in order to exchange knowledge!*

©S. Staab, 2000
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- 2 State-of-the-Industry

KM = Content Management + Volltextsuche?

©S. Staab, 2000
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Anbieter Produkt Funktionale Gesamt- Web-Adresse
Bewertung ergebnis
{max. 19 Punkte) | (max. 54 Punkte)
Arcplan Insight/Dynasight 2.4 13 33 www.arcplan.de
Autonomy KM-5Suite 1.9 19 37 www.autonomy.com
Blue Angel Metastar 2.1.3 16 30 www.blueangeltech.com
Dataware Dataware Il KM-5uite 2.0.4 19 46 www.dataware.com
Dr. Materna Knowledge-Bridge/ 13 43 www.materna.de
Knowledge-Architect
Excalibur Retrievalware 6.7 16 35 www.excalib.com
Gauss Interprise | VIP 3.0 15 42 www.gauss.de
Grapevine Grapevine for Compass 15 34 WwWw.grapevine.com
Server 3.01B
IDS Scheer Enterprise Knowledge 12 37 www.ids-scheer.de
Portal (Betaversion)
Opentext Livelink 8.1.3 19 48 www.opentext.com
Pironet Pirobase 4 16 4 www.pironet.com
SAP Knowledge Warehouse 16 49 www.sap.de
Schema Schematext 16 36 www.schema.de
usu Knowledgeminer 2.2 16 35 www.usu.de
Verity Knowledge Product Suite 3.6 |15 39 www.verity.com
ZAP Ucone 1.0.1 13 23 www.zapnet.de

Quelle: IT-Research (www.it-research.net)
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2 State-of-the-Industry
A shot at categorization (subjective & highly incomplete!!!)

AIFB D)

Information Retrieval. Verity™ Connex™, Excalibur™, Eurospider™,
Google™ Fulcrum™

Collaborative Filtering: Grapevine™
Intranet Portal: Intraspect™ | Open Text™  Autonomy™ Ontoprise™
Groupware: Lotus Notes™ MS Exchange™

Document Management. PCDOCS™ InQuery™ Filenet™,
Documentum™

Text Summarization. Prosum

Database solutions: Wincite™ Dataware™, Agentware™
Experience Factories: at A.D.Little™ at Xerox™

Skill Management. Loga HRMS (P&I)™ proprietary solutions
Semantic Nets-based. USU™ Knowledge Park™
Visualization: Inxight™ Aldministrator™

Knowledge Discovery. Clementine™ |IBM™ SAS™
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3 Techniques for Knowledge Management D
=
<

Organization & People General Data Intelligent Techniques
* Determine objectives Processing
* Identify Knowledge + Capture Data » Information Retrieval &
+ Capture Knowledge * Maintain Data Extraction
.+ Structure Knowledge * Process Data * Visualization Techniques
. Use Knowledge * Integrate Data * Case-based Reasoning
+ Preserve Knowledge « Search for Data * Ontology-based KM
. Disseminate Knowl. * Use Data  Meta data-based KM
- Assess Knowledge * Knowledge Discovery

+ Preserve Knowledge * (Knowledge Acquisition)

Slide 22



©S. Staab, 2000

3.1 Information Retrieval & Extraction D
=
<

Organization & People General Data Intelligent Technique
* Determine objectives Processing
* [dentify Knowledge * Capture Data ¥, | Information Retrieval &
+ Capture Knowledge « Maintain Data Extraction
» Structure Knowledge * Process Data
. Use Knowledge * Integrate Data
* Preserve Knowledge * Search for Data
* Disseminate Knowl. * Use Data

» Assess Knowledge

* Preserve Knowledge
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3.1 Information Retrieval & Extraction
Main Objectives

Find Knowledge

Capture Knowledge

Use Knowledge

In unstructured/
semi-structured text
documents

Facts

Knowledge Structures
(Concepts, Relations)

AIFB D)
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3.1 Information Retrieval & Extraction

Information Retrieval

Find in repository
— Keyword search

— Keyword search with Thesaurus

— Find similar documents / documents indexed by some label

« Vector Space Model (Vector of TF/IDF weights per doc)
* Probabilistic Model (Binary Vector with Bayes)
« Latent Semantic Analysis/Indexing (Deerwester et al.)

— Topic Spotting (in particular for Audio! Cf. Wiener et al.)

— Summarization

(Sparck-Jones & Willett, 1997)

AIFB D)

Slide 25



©S. Staab, 2000

3.1 Information Retrieval & Extraction
Thesaurus - Objectives

AIFB D)

« Map for a given field of knowledge

« Standard vocabulary for retrieval

« Unique terms for reference

« Locate new concepts in a scheme of relationships
« Broaden / narrow search through hierarchy

« Standardization of term usage
« Examples:
— Roget's thesaurus,

— WordNet / GermaNet / EuroWordnet
— TEST (Thesaurus of Engineering and Scientific Terms), ...

Slide 26
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3.1 Information Retrieval & Extraction
Thesaurus (Foskett 1980) - ,,A treasury‘ of words

AIFB D)

* Improve effectiveness of communication between people
« Constantly developing / Permanent revisioning

« Contents
— Guidelines for form of terms (e.g. singular/plural)
— Guidelines for relationships (BT, NT, RT)

* Administration:
— Check consistency (dangling links?)
— Maintain statistics (keep it as small as possible!!)
— Acceptability of terms
— Maintain records of term history
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3.1 Information Retrieval & Extraction
IR in Context - Proactive Delivery

AIFB D)

« Deliver similar web documents proactively
— build index on metainformation of documents
— metainformation: automatically extracted keywords,
summary, document title, URL and date and time of access
— Retrieval Modes:
+ keyword
 what's new?
« comparison with user profile
« comparison with group
— Retrieval Technique:
+ Keyword
« Possibilities: Vector Space Model, ...

(Jasper; Davies et al. 19995)
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3.1 Information Retrieval & Extraction
Capture Knowledge Contents

AIFB D)

« Fact Extraction
— Annotation/Metadata by hand
« Labeling with Keywords

« Semantic Annotation (Buitelaar et al. 2000; Decker et al. 1999)
— Section on Metadata

— Automated

« Automatic labeling of documents
— clustering

— Latent Semantic indexing (problems with efficiency)
« Scisor (Rau 1988); ParseTalk (Hahn et al. 1999; Staab 1999)
— Semi-automated

« Information extraction proposing semantics (Erdmann et al.)
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31 Information Retrieval & Extraction
Information Extraction

AIFB D)

Case: Dow Chemicals
« Patent Analysis based on Information Extraction
« Extract degree expressions “10 tons of sulfur”

« Use OLAP/knowledge discovery (section to follow) to determine
trends in use of chemicals

Qualitative Diagram:

100+

80+

601 B Component X

B Component Y

4071

O Component Z

207]

0
2000 1999 1998 1997
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3.1 Information Retrieval & Extraction
Capture Knowledge Structures

« Learning of hierarchical structures
— Relevant Terms:
* Justeson & Katz
« Terminological Engineering/Learning from Text

— Relevant Relations
 Faure et al.
« Madche & Staab

©S. Staab, 2000
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3.2 Case-based Reasoning

Importance of Lessons Learned

,Human experts are not systems of rules, they are

libraries of experiences.”

Riesbeck & Schank 1989

©S. Staab, 2000
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3.2 Case-based Reasoning D
Lessons Learned g
=
Organization & People General Data Intelligent Technique
» Determine objectives Processing
* Identify Knowledge  Capture Data W . case-based Reasoning
+ Capture Knowledge * Maintain Data
+ Structure Knowledge * Process Data
. Use Knowledge * Integrate Data
+ Preserve Knowledge || >8arch for Data
» Disseminate Knowl!. * Use Data

* Assess Knowledge

* Preserve Knowledge
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3.2 Case-based Reasoning
Motivation & Process

Motivation:

Knowledge Documents (e.g. Project Report)

General CBR Process:

RETRIEVE cases similar to current problem
REUSE retrieved cases

REVISION proposed solution (improve/correct)
RETAIN new knowledge

Knowledge Containers

Case base (collection)

Vocabulary used to describe cases
Similarity measure

Adaption model for revision

©S. Staab, 2000
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(Kolodner 1993),
(Lenz et al. 1998)
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3.2 Case-based Reasoning
Textual Case-based Reasoning

AIFB D)

“Know How Documents”

FAQ Finder: Burke et al. 1997

« Automatic hotline for Siemens technicians (Lenz 1998)
(human hotline as backup)

* In-house configuration management of LHS AG (Lenz 1998)

 Aircraft maintenance at British Airways (Magaldi 1999)
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3.2 Case-based Reasoning

FAQFINDER

FAC Finder Help Abont FAQ Finder

AIFB D)

Hleage Enter a natural language queshon to be answered.
(for example, "Who is Lila Feng?")
FACOfinder is not a search engine do not enter kevwrords

FAs Iz dovmshifting a good way to zlow down ny car?

Stams <dlimE e

[ Find Answer! ] [ Clear Question ]

[1 Qwmeck Match

[] Merge Eelated FAQS

(© Burke et al. 1997)
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- 3.2 Case-based Reasoning D
ma
e
[
<
].‘.}EE ]."]]Sln.- ] |y .}b;-!!! ].‘.} EE ]-J]E -
Question: Is downshifting a good way to slow down my car?
Pick A FAQ
: autos_consumer_FAQ
) . car_audio_FAQ
Bepluze: Qudion W bicycles_ FAQ
W [ocksmithing_ FAQ
¥ ] :|' ! ] naeg ]""L!!
[ Define Unknown Words
(© Burke et al. 1997)
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- 3.2 Case-based Reasoning

FAQFINDER

FAQ Finder Heln Abogt FAO Finder

AIFB D)

Question; Is downshifiing a good way to slow down my car?

File: autos_consumer FAQ

® They tell me | should downshilt when braking to slow my car down. Js this really a

¥i : vood idea?
Buphras: Question It peed o be a very good idea, back in the days of medi...
Selevt DifTerenn FAQ ) - , .

& Wha about DOT-5 brake Muids?

This breaks down in o cpo pans. The DOT-5 specificu...

® How olien should ] replace my brake Quid?

Probably more ofien than you do. Tradidonal brake ..

® Cun | rotate radials from side to side. or rotate them only on one side of my car?

Car and tire manufacrers have differing views on this ...

® How many snow tires should | buy. and 1] buy 2. which end of the car should | put
them on?

In short, 4, and both ends. To explain, many drivers in...

(© Burke et al. 1997)

Slide 38



o
-© S. Staab, 2000

3.2 Case-based Reasoning

FAQFINDER

Previous Question = cs(

AIFB D)

About FAQ Finder

Start Over!

File: autos_consumer_FAQ

They tell me I should downshift when braking to slow my car down. Is this
really a good idea?

It used to be a very good idea, back in the days of mediocre, fade
prone drum brakes. In modern disc brake equipped cars, use of
downshifting to slow the car is not really necessary, except in cases
of long, steep downhill runs. Otherwise, modern disc brakes are more
than adequate to stop a passenger car in all circumstances, and they
are much cheaper to repair than clutch linings.

On the other hand, many standard driver's license tests in the USA
still specify that the driver being tested downshift under braking; I

suggest that before taking a US driver's test, you either 1) learn to
do this smoothly (which takes some time and practice) or 2) borrow a

car with an automatic to take the test.
(© Burke et al. 1997)
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3.2 Case-based Reasoning

FAQ Finder Techniques

AIFB D)

Matching User Query with QA pairs in FAQ file:

« Statistics model
— Vector space model: term vectors with tfidf values
— tfidf = n * log(M/m)
(term frequency inverse document frequency)

« Semantic model
— Word by word comparison of

" 4 FAQ " vehicle
user question an questions
— using marker passing in WordNet cmck
— punish for words that are not matched
WordNet
* No syntactic model
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3.2 Case-based Reasoning D
. - ==
Software Experience Factory (Basili et al. 1992) =
FProject Qrganization <
Project i
Project §
Flanning @@ E
1. Charactenze
2. et goals Perfoming
3. Choosemodels Projectteam 4. Ferform project
F Y
softurare knowl ecge E:ggr‘?scTéarned
deriv ed from pa st projects Delivershlos
h J
@ - Evaluating
— h Analy Ze

Exp erience Engineer Experience Factory

(© Althoff et al. 1998)
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- 3.2 Case-based Reasoning
Software Experience Factory

Se
-‘© S. Staab, 2000
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6. PACKAGE

Capitalization

5. ANALYZE
Cycle

4. PERFORM
PLAN

_HARACTERIZE

OALS

3. DEVELOP PROJECT

Organizational level
learning

- Project level learning

(© Althoff et al. 1998)
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5 Case-based Reasoning

AlFB )

= Problem
(characterization)/solution (artifact) pair

Experience Quey
Factory

: Query at hand defines new
case (problem without solution)

: New case is used to find
most similar case among the known

\
l (previous) cases
£ Previous
S| €—»| | Cases :
2 : New and retrieved case are
combined to a proposed case including
[«/] .
Tested/ K the suggested artifact
Repaired \_ &
Case . . .
f : Suggested artifact is applied
\ Proposed and evaluated
Case
Re"ise .
: Useful experiences from

Applied Suggested applying the artifact are retained by
Artifact Artifact adapting the case base and the
conceptual knowledge

Slide 43
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3.2 Case-based Reasoning

Software
Experience
Factory

(© Althoff et al. 1998)
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Proj. Char
Mame
KLOC

Duration
Teamsize

— Product model
Technig uet—m —

Technigue
MName

AIFB )

Quantitativ e exp.

F=Dbject

Guiddines
Handbook

Quanti tative exp:
Appl. domain
Sol. Do main

Generalization
Spedal izatianj

Product model
Mame

Artifacts

Task s

Process steps
——Projects

— Quan titative exp.
Description

Projeds

FProcess step
MName

| nputs

O utputs

Task

Process descr.

Product mod el
Roles

Roles
— Proces model
Quanttative exp

Purpose
Quality focus
Viewpoint

— Context
Results

Role

MName
Responsibilities
Technigues

Process steps
Quantitati we exp—

Process mode|

Proces model
Name
Process steps

Projects

—Tochnique
Quartitative exp. —
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3.2 Case-based Reasoning
Conclusion on CBR

AIFB D)

« Domain modeling important, but also expensive

« Commercially successful

» Claim Quality
A

Inference

CBR

IR
» Investment
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3.3 Knowledge Discovery
Aggregating Knowledge out of Data

AIFB D)

Creating knowledge out of data: KDD, Machine Learning per se
(Tutorial by Fayyad & Simoudis 97)

Creating knowledge out of knowledge
— Learn T-Box from A-Box: Kietz & Morik 94
— Learn terminology from texts: Staab et al. (eds.) 2000

Knowledge discovery/Data analysis as a collaborative process
— Collaboration: Ackermann & Mandel 99; Staudt et al. 98
— CRISP-DM Process Model: Chapman et al. 99

Directing attention / User interface issues:
— Collaborative filtering (e.g. Goldberg et al.1992, Resnick et al. 94)
— User adaptation (e.g. Syskill & Webert, Pazzani et al. 96, 97)
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3.3 Knowledge Discovery D
=
=

Organization & People General Data Intelligent Technique
» Determine objectives Processing
* Identify Knowledge » Capture Data *~— .,k owledge Discovery
+ Capture Knowledge * Maintain Data
+ Structure Knowledge * Process Data
. Use Knowledge * Integrate Data
+ Preserve Knowledge || >8arch for Data
» Disseminate Knowl. * Use Data

* Assess Knowledge

* Preserve Knowledge
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- 3.3 Knowledge Discovery

CRISP - KD as a process

©S. Staab, 2000

1
Business ! Data
Understanding i Understanding

Determineg
Business Objectives
Background
Businesy Objectives
Business Success
Criteria

Assess Situation

Inventory aof Resourees

Reguirements,
Assumptions, and
Constrainis

Rivks and Contingencies|

Terminology

Cuosts and Benefits

Determine
Data Mining Goals
Data Mining Goals
Diata Mining Success
Criteria

Produce Project Plan

FProject Plan

Initial Assessment of
Tools amed Technigues

Collect Initial Data
Imiticd Data Collection
Report

Describe Data
Data Description Report

Explore Data
Diata Explovation Report

Verify Data Quality
Diata Quality Report

Data
Preparation

Dara Ser
Data Set Description

Select Data
Ratiomale for Inclusion /
Exelusion

Clean Data
Data Cleaning Report

Construct Data
Derived Attributes
Generated Records

Integrate Data
Merged Data

Format Data
Retormatied Daia

Muodeling I

Select Modeling
Technigque

Modeling Technigue

Muodeling Assumptions

Generate Test Design
Test Dexign

Build Model
FParameter Settings
Muodels

Muodel Descripiion

Assess Model

Muodel Assessment

Revised Parameter
Settingy

Evaluation I

Evaluate Results

Assessment of Daia
Mining Results wort.
Business Success
Criteria

Approved Models

Review Process
Review af Process

Determine Next Steps
List of Possible Actions
Decision

Deployment I

Plan Deployment
Deplonvment Plan

Plan Monitoring and
Maintenance

Muonitaring and
Maintenance Plan

Produce Final Report
Final Report
Final Presentation

Review Project
Experience
Documentation

Generic Tasks (bold) and Outputs (italic) of the CRISP-DM Reference Model

AIFB D)
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3.3 Knowledge Discovery
Task-Based Organizational Memory

AIFB D)

ASSIST (OM for task of analysing astronomical data)

Problem description
— given: lots and lots of raw data in different formats
— given: plenty of analysis tools building on different formats

Objective: reuse tools and methodological knowledge

Solution: OM centered around
— data, software, other information
— uniform, flexible, extensible interface

(Ackerman & Mandel 99)
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3.3 Knowledge Discovery - Task-based OM

AGICL

I'm unhappy

Close | #is%5 {| I'm unhappy

CTIO...

ascifits

EUV...

asczZqp

HRC...

decom

HNOAOD...

qpproj
tmZgp

PEG...

SAOTDC...

IRAF
ST3DAS...

A6GCL

TABLES...

kage )

D] VETRGrapher pac

YETA...

I'm unhappy

Close | smin

~RAY...

Panic Button

éi rimages.gplist
USER_TASKS system.references

imdisp
USER_PROGS 41 asczap

centroid

getwcs

I

VETA

qpyaps

OPima

setwces

AIFB D)

© Ackerman
& Mandel,
1999
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3.3 Knowledge Discovery - Task-based OM

[®] ] The ¥ Window System

Close | Heip | P'm unhappy | [ Unlocked || Back |

Initial User Setup
Gatting 9 \ith The ASSIST éassmr Command Options

Running The ASSIST

Reportng A Problem
Bugs and Umitatons é Qs bllat
Limitations

The Top-Lavel DIsplay

AIFB D)

Display Trees

The "View Tree" Bution Helpful Tasks

Interacting With The ASSIET :’ s
Parameter Editors Editing Farameters

ASBIST Overview The “Ask Questions® Button
The “I'm Unhappy ' Button
The "Cose’ Button

Mouse Bullons

Param RESOUrces
. Window Resources
User- Specified Resources é
Xlanmn Resources

User- Specifiod IRAF Tasks © ACke rman

Tailoring The ASSIST User- Specified IRAF Recipes

User- Specinied Unix Programs & Mandel,
User- Specified One- Liners 1 999

Locking Windows
Windows Management < window Placement
Window Resources 4

Humber of Windaws
HDir Commands
XDir Short- Cuts
Owverview Of The XDir Directory Browrser KDir Current Dir & Template
XDir Fle Dir & File Display

Information About The Underying "Answer Garden™ System ...
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3.3 Knowledge Discovery
Improve Sharing of Knowledge

AIFB D)

Collaborative filtering of usenet news
« Let users score articles

« Predict scores of an unread articles depending on how your
profile matches with other people who rated this article
(no interference with content!)

) Example. message | Ken Lee Meg Nan
#1 1 4 2 2
#2 5 2 4 4
#3 3
#4 2 5 5
#5 4 1 1
#6 ? 2 5 ?

« Technical gimmick: exploit usenet structure to distribute ratings
(Resnick et al. 1994, http://www.movielens.umn.edu/)
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3.3 Knowledge Discovery
Predict Scores

Determine Correlation
Coefficient

+1 perfect agreement

0 no correlation

-1 perfect disagreement

AxL -= coVv(X,L) / (oy o))
Estimate rating:

Combine scores
according to i,

(Resnick et al. 1994)

Use Singular Value
Decomposition (LSI)

(Billsus & Pazzani, 1998)

©S. Staab, 2000

AIFB D)

RankBoost:
Determine ranks for ratings

Combine many weak learners
Into a strong learner by
changing the distribution
along the way in order to
Improve on wrong choices

Each weak learner is simply a
single user’'s opinion that
does the best ranking given
the actual distribution

(Freund et al. 1998)
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- 3.3 Knowledge Discovery
Syskill & Webert

AIFB D)

 Rank pages accessible from current page

-[J= Netscape: Artificial Intelligence Subject Ind =[EI=

Sa8, .. .

@ 001 Artificial Life

© Pazzani et al. 1995

g’ﬂ Business, Finance, and Al

@ 640 Case-Based Reasoning

* Learn relevance from input:
— Word vectors (selection of relevant words)
— user-defined words indicating (un-)interestingness,
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3.3 Knowledge Discovery
Syskill & Webert

=] Martindale's Health Science Guide

Current Topie is BioMedical
Cuwrent URL is hetp:/fwwow-sei lib wel edw/ HSGIHSGuide htm1
Btatus : This page has not been ranked yet.

« 20E W gt
. &gﬂm to Luke Warm List
] @@Aﬂﬂ to Cold List

® Go back to Topic's Top Page
® Go back to topie selection

® Hetneve All

® Learn Profile

® Make Suggesti :
. E'Sn:un"fﬁism © Pazzani et al. 1995

AIFB D)

Martindale's Health Science Guide - '96
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3.3 Knowledge Discovery
Syskill & Webert

(=] Syskill & Webert- Lycos Search EE

| Lycos search: GRANTS CONTROL WUSTL DATA
| GENOME CDC INFECTIOUS UNIVERSITY

| RESEARCH PHARMACY HEALTH JOURNAL

| BIOLOGY MEDICAL

] Lycos Nov 15, 1995 catalog, 11646653 wnique URLs _
¥ ¥ . © Pazzani et al. 1995

| 1 @ 008 Research & Data [1.0000, 5 of 14 terms, adj 1.0]

e

« Evaluation of Learning Algorithms
— Bayes & Rocchio pretty good
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3.4 Ontology-based Knowledge Management

AIFB D

Organization & People General Data Intelligent Technique

» Determine objectives Processing

* Identify Knowledge * Capture Data * Ontologies

« Capture Knowledge * Maintain Data

» Structure Knowledge * Process Data

. Use Knowledge * Integrate Data

- Preserve Knowledge || ° Search for Data

» Disseminate Knowl. * Use Data
» Assess Knowledge

* Preserve Knowledge
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1134 Ontology-based Knowledge Management
Plan

AIFB D)

* The Shape: Motivation

 The Skeleton: Framework

* The Meat: Ontology-based Tools for KM
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3.4 Ontology-based Knowledge Management
Factors of Production

AIFB D)

Capital Land

Effective and
Efficient
Use!

Labour Knowledge
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3.4 Ontology-based Knowledge Management
Eff-Use of Knowledge

Capital

Knowledge

\

Labour

W3

i ©S. Staab, 2000

Land

AIFB D)
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3.4 Ontology-based Knowledge Management
Eff-Use of Knowledge

Knowledg

e
-© S. Staab, 2000

AIFB D)
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3.4 Ontology-based Knowledge Management
Improve Knowledge Life Cycle

Knowledg

e
-© S. Staab, 2000

AIFB D)

Slide 63



e
-© S. Staab, 2000

I3 ontology-based Knowledge Management
Subtasks of Knowledge Processes

AIFB D)

Document

Management
?

Search
Machines
?
“Content”

Management
?

Don’t forget the overall process!
I
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3.4 Ontology-based Knowledge Management D
Subtasks of Knowledge Processes @
<
Document E-Mail
Management 2
? :
Management of
Knowledge Containers
Search
Machines \
?
Content
Management

?
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3.4 Ontology-based Knowledge Management D
Management of Knowledge Contents =
<
Document A E-Mail
Management 2
, .
Management of
Knowledge Containers
Search
Machines \
?
“Content”
Management

?
containers may change -

contents remain important!
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3.4 Ontology-based Knowledge Management
Let‘s talk about facts

AIFB D)

Eff-use through
knowledge network!
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3.4 Ontology-based Knowledge Management D
@ =
<2 | 2
Ontology & + Axioms
+ Other Relations
+ Taxonomy
+ Concepts
An ontology (in our sense) is ...
...a formal specification — executable
...of a shared conceptualization — group of people

...of some part of the world that is of interest = application
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3.4 Ontology-based Knowledge Management D
An Ontology-based Organizational Memory 2
Applications Facts :1
iearch Tools Docury tS
gents

Analyze
Derive Views
Infer Knowledgeé
Summarize

Extract
Annotate

Structure Knowledge Base

Slide 69
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34 Ontology-based Knowledge Management
What about Documents?

AIFB D)

~

- ~

e
- - ~
N
d 4 AN
/ | \

Facts Metadata Documents

Metadata are data about data:

- data schemata

- summarization of document content
- excerpts of document content

Slide 70
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34 Ontology-based Knowledge Management

Our Ontology-based OM
(or ,,meat to the skeleton®)

AIFB D

Slide 71




o
-© S. Staab, 2000

3.4 Ontology-based Knowledge Management
Structure - Ontology Engineering

AIFB D

Relations
Concepts

()
New
Ontology '
Ontology :
General Relational _
Algebra Relation

Axiom Axioms i
inher Composition archy
tance

Axioms

Part-Whole
Reasoning
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3.4 Ontology-based Knowledge Management
Structure - OntoEdit

File Edit ¥iew Accessories MWindows Help

AIFB D)

o] 2] |m| 2]

(%) GETESS Tourism Ontology 3.0 ions of Person I [=] B4
Marme STRING
hat_Oertlichkeit Raeumliches_Konzept
Geburtsdatum Cratum

€ aterielles_Ding N;r;han;;ne g$§:mg
78 Persoenliches_Ding besitt MatDi Materilles Di
=@ Teilweise_Materielles_Ding Concept 1D Documentation Elzl_Malbing aterigfles_qind
0 @ Kunstwerk = = besitzt PersDing Fersoenliches_Ding
@ Lebewesen ITouns Language Docurmentation hat_Adresse Idresse
E...c Person o de SOMEenne an vaca... i stv'erwandthit Ferson
_____ C Agent Instantiation
----- C ~fngestellter ICUncrete LI
----- € Arbeitende_Person
""" C Elabyl External Representation +| -| ¢
----- C Betreiber
----- © Erkel Language External Represe...
..... € Erwachsener de Urlauber
----- © Fahrer en tourist
B Frau
H- I Gast
H- @ Geschaeftsleute
----- € Geschwister
----- © Gourmet ok | cancel |
----- € Grosseltern
""" € Juzendiicher =4 Relation Axiom Frame !EI
..... g .}J;::ge rel.algebral inverse' composition'
E]g m:E:chen % Sy | Antisym | Asym | Ref | Irref | Trans | - |
=16 Musiker Relation Dormain Range Type Comment
g Ezlnstﬁfeurehrer istverwandihit Person Person symmetric
_____ C Schauspisler liegt_nehen Gehiet Gehiet symmetric
,,,,, C Selbststaendiger grenzt_an Flaeche Flaeche syrmmetric
= Sportler kooperiert_rmit Feiseveranstalter Reiseveranstalter syrmmetric
..... C Tourist ist_verbunden_rnit Werkehrswen Werkehrsweg symmetric
..... € veranstalter istverwandthit Person Person transitive
-G Tier liegt_in Gehiet Gehiet transitive
=@ Croanisation
=@ Pllanze
#-I@ Immaterielles
=@ Massen_Konzept
- Mathematisches Konzent —vl
Slide 73
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3.4 Ontology-based Knowledge Management
Structure - Ontology Learning

AIFB D)

natural language texts

dictionaries\

(XML tagged) text
— & selected algorithms

A
Select%d Eg,)vposes
text
: XMLtagged conceptual
preprocrise?;]nogd toxt 99 structures
v

references

Do_main
lexicon

models

Lexical DB
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3.4 Ontology-based Knowledge Management D
Our Ontology-based OM ﬁ Facts @

Documents

_am
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3.4 Ontology-based Knowledge Management
Create - Using Templates

ng
-‘© S. Staab, 2000

AIFB D)

<project>
<author>
<plandate>
<participants>

< /participants>
<Ganttchart>
<tasks>

< /tasks>
< /project>

< /author>
< /plandate>

<member>
< /Ganttchart>

<task>

< /member>

< [task>
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3.4 Ontology-based Knowledge Management D
Create - Using Templates @
<«
<project>
<author> Jill Dole < /author>
<plandate> October 18th, 1999 </plandate>
< participants>
<member> Jill Dole </member>
<member> Hans-Peter Schnurr < /member>
<member> Steffen Staab < /member>
< /participants>
<Ganttchart> here goes the table < /Ganttchart>
<tasks>
<task> Analysis of Nordic Life Business Processes < /task>
<task> Analysis of Nordic Life IT environment, </task>
< [tasks>
< /project>
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34 Ontology-based Knowledge Management
Our Ontology-based OM ﬁ Facts

ZAIFB O

Docum

-
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34 Ontology-based Knowledge Management
Import / Link - RDF(S)

AIFB D)

—¥ subClassOf
_ -y instanceOf

RDF/RDFS layer
and namespace

_ o
appl:marriedWith = E
http://lwww.foo.com/W.Smith http://lwww.foo.com/S.Smith g .g
~ - 235
appl:firstName appl:lastName appl:firstName appl:lastName _S §
-
Cwitliam > C Smith CSusan > CSmith > £
Q
— Slide



3.4 Ontology-based Knowledge Management

Our Ontology-based OM

[]

e
-© S. Staab, 2000

Facts
Docum

ZAIFB O

Gather
Annotate
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34 Ontology-based Knowledge Management
Capture - Manual Annotation

©S. Staab, 2000

o
oo
=

I ] B3

i Time2Research
Diatei Bearheiten

Ansicht  Eenster 2

DisEl & #l@mlel [

|0

olal

Adresse:

[

nuotesidividends

NEws

ratios

financial | sec filings
pwnership profile
frequently asked questions
contacts & document requests
presentations-conference calls
annual report

nlossary

officers

analyst coverage

4]

=i corporate home | sitemap | 5/«

Annotieren

Assistentan

Suchen

Flasse: | ISEIIing

L«

Ohiekt | [Selling

L]

Adtribut: | I

L]

Irvestor Information Site Map

» investor information

News

Headline news alert - receive headline stories by email ever
time a press release is issued

Jun 20, 2000 M.A. Hanna, Geon To Unite As PolyOne
Corporation

Jun 5, 2000 Geon and M.A. Hanna Announce Top
Management Team to Lead Combined Polymer
Services Company

May 11, 2000 [JFSESETE] Agrees to Sell Shapes Distribution
Business to GE Plastics
i

I Relation: |subjec:t

L]

- hasObjact
-hasBuyer
-subject

= CormpanyPan Neu

......... p|a5t

Eelatian | mschen

[ |

Felation zuweisen

|Se|ling:SeIIing1[subjed=hanna]

|'M.A. Hanna'

5.7.2000

11:01 -
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34 Ontology-based Knowledge Management
Capture - Semi-automatic Annotation

Docs

Information
Extraction

Dsd fdsfsdf

sdfsdf sdfsdfsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs
sdf sdfsdf sdfsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs
sdfsdfs dfsd fsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs
sdfsdf sdfsd fsdfsdfsd
sdfsdfdsfsdfsdfsdfsdfsdfocs

e
)|

— DAML

Project

o
-‘© S. Staab, 2000

AIFB D)

Annotated
Docs
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34 Ontology-based Knowledge Management
Our Ontology-based OM ﬁ Facts

ZAIFB O

Docum

Gather
Annotate

Structure Knowledge Base
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3.4 Ontology-based Knowledge Management
Organize - Process Support (,...)

e

CCESS

A

<

>

Contents

—>  Database

Context

e

N

* Query Interface

 Application Support

o
-‘© S. Staab, 2000

AIFB D)

 Documents
(Metadata)

* Terminology
* AXioms

 Task in Process
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34 Ontology-based Knowledge Management D
Organize - Process Support =
Background Knowledge Document Template
partially filled
<employee>

<name>Rudi Studer</name>
<position>Professor</position>

</employee>
4 Compile  Collect participant ~ Deliver
plan agreement plan

Task in

Process< () {I .® .H L O—| =0
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3.4 Ontology-based Knowledge Management

Our Ontology-based OM ﬁ Facts

Analyze
Derive Views
Infer Knowledg Gather
Summarize Annotate

Structure Knowledge Base

o
-
=

Slide 86
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3.4 Ontology-based Knowledge Management

Find - Semantic Search

Eﬁj Ontobroker Querylnterface

Edonject1
Ohjectl isa Bewerber

Aftributes Walues

hat_Gehurtstag hd
hat_Mationalitaet hd
hat_Profil hd
hat_wiohnort ~|C
hat_sProfil hd
in_Land -
in_ort b
kennt_Cluster i
nachnarme -
nlz hd
strasse -
telefon -
titel hd
url -
¥arnarme i
Select All | Clear ‘ Query |

HBewe mag

Homepage

Projekibericit

Dimensioner
Dokurment

Cluster Bewerber

Stelle Mitarbeiter

Profil

Pierg e aprcrl|

Sprache

Branche sammepronl

Sklkapron

©S. Staab, 2000

M’arning: Applet Window
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3.4 Ontology-based Knowledge Management
Find - Semantic Search

# KAZ Portal - Netscape
File Edit Yiew Go Communicator Help

€« » A 4 » @ @ & @
Back Forward  Reload Home Search  MNetscape Etinit Security Shop jaje]

I w§ Bookmarks A Location: it jfaifbacchus aifh uni-karlsruhe defka?_demojwebsite/ ~| & What's Felated

BSCW Google DELF Bibliograp Fesearchindex RealFlayer LEQ English/Ger E-Flus Portal Wahrungsrechner DirectB@nking

knowl'?dgf_ KBN : N ch - Perso g!; tion - Fee'. ck
wisition _ : : Z=\

Concept: Researcher

AIFB D)

Persons

Projects Superconcepts:

ol r4 )1 Concept-Overview === Object = Person == Employee => AcademicStaff == Researcher

Publications
Subconcepts:
% PhDStudent N
Events Instances:
About the http://kmi.open.ac.uk/~enrico
System email mailto: B Mottal@open. ac.uk STRING
fax +44 (908 653168 STRING
lastName Motta STRING
e phone +44 1908 653506 STRING
publication httpewww.aifh.uni-Farisruhe. de/~mer/Pages/enrico. htmi# EL Publicatio
publication http/rwww.aifboami-karlisruhe. def~mer/Pages/enrico. At EMS Publicatio
publication httposwww.aifh.uni-karisruhe. de/~mer/Pages/enrico. it EMD Publicatio
publication http:/rwww.aifh uni-karlsruhe. de/~mer/Pages/enrico. Atmi# EM3 Publicatio
publication http i www.ai fhomi-karisrche de/WES/publications/pub 57 htmi#BFF+37  Publicatio
publication http rvwww.aifhoaeni-karisnhe. de/WBS/publications/ b 97 itmi# FALD+07  Publicatio
publication http:/rwww.aifboami-Farlsrhe. def~mer/Pages/enrico. htmi#t B Publicatio
1 onll Slide 88

O EES Document bene




3.4 Ontology-based Knowledge Management

e
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D

Our Ontology-based OM =
Applications D oFcauCr's‘S ts::
Search Tools
Agents

Analyze
Derive Views
Infer Knowledge
Summarize

Gather
Annotate

Structure Knowledge Base

e
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3.4 Ontology-based Knowledge Management D

L] = m
Use Semantic Community Web Portal - KA2Portal =
[

/7 KA2 Portal - Microsoft Internet Explorer

J File Edit “iew Favaorites Tool: Help |i

B =" Y
s . . @ ﬁ @ @ @ %_' @ - J Links E;ﬁ Best of the 'Web E!;ﬁ Channel Guide
Back Farmard Stop Refresh Hame Search  Favortes  Histary b il Frint Edit
J*’-"-QdeSS I@ hittp: k. a2portal. aitb.uni-karlsiuhe. ded j # Go

: Feedba

Persons

Within this Community Web, you will get a lot of information about
Projects Knowledge Acquistion and the people involved in that topic. The site

- contains information and links and is organized and maintained distributed.
IO ELTFELLLE The KAZ Community Web pages are generated automatically by the famous
ONTOBROKER System which is also responsible for the Semantic Search and

Publications Vi Agent functionality.
Research e At a glimpse:
Topics e o e A [
A TE : KAWA9 in Banff
Events L, -\ g | OntoServer-Project at the AIFB, University of Karlsruhe, Germany

About the
System

&.0ctober, 1000 by HPS

I_ ’_ |ﬂ Internet
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11134 Ontology-based Knowledge Management D
Use Management of Skill Knowledge - OntoProPer E

J ProPer WebDemo - Microsoft Internet Explorer

5] x]
J File  Edit “iew Favorter Toolke Help i

A = >
-~ - = - @ ﬁ @ @ @ @ y @I - Lirksz Eﬁ Best af the weh Eﬁ Channel Guide
Back Farward Stap Fefrash Horme Search  Favartes  History td ail Frirt Edit
J Address @ hitp: £/ aifbhades. aifb. uni-k arlsrube. dedproper website/proper_indes htm j & Go

Hyperbolic View - Feedback
ProPel

in skill [Englisch =l
Find . :
Competence in cluster all ~ submit
B competence | - } —l
Projects Facts are |inferenu:ed by rules x|
People Results:
NAME SKILL VALUE CLUSTER TYPE
Maria Stuart Englisch 0 Sprachen Bewerber
Harald Toll Englisch 0 Sprachen Mitarbeiter
Home

l_ l_ |4 Intemet
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3.4 Ontology-based Knowledge Management

Use

Management of Corporate Research - CHAR

Corporate History Analysis - Chemical Industry

Mergers & Acquisitions, Sellings and Restructurings, Management Changes and Outsourcing Activities.

Ll

Browse through Archive
Strategic Search
Questions
Company : |M A Hanna =

[y .
& all
. 0 last 12 months
Period: Date: select: Iac’rual 'I
e froml begin j to IaC‘rual j
Activities: All a‘_:tl_"_ltles o Organization: Subsidiaries r
Acq}nSltIOHS L Business Areas r
Sellings L Divisions ¥
ergers r Sites r
estructuring r Manager I
anagement Changes r
KnowHow in Market r
in Region r
in Technology r

4|5me” Submit |

I— E Feria

’_l_ |0 Internet




34 Ontology-based Knowledge Management

Use

Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
BusinessArea

Management of Corporate Research - CHAR

Business Areas and Divisions of M.A.Hanna at 01.10.93

Texapol Corporation
Allied Color

Avecor

PMS Consolidated
Plasticos Polisol
Southwest Chemical
Global Processing Corp.
Burton Rubber

Day International

Bruck Plastics

Gulf Colour

Synthecolor
Fiberchem

Wilson Colorants
Plastics Distribution Corp.
Plastic Compounding

Hanna Resin Distribution

ng
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AIFB D)

Business Areas and Divisions of M.A.Hanna at 01.04.97

Division
Division
Division
Division
Division
Division
Division
Division
Division
BusinessArea

BusinessArea

BusinessArea
BusinessArea
BusinessArea
Division

Division
Division

Plasticos Polizol

EnviroCare Compounds (ECC)

North Coast Compounding
Day International

Bruck Plastics

Gulf Colour

Synthecolor

Fiberchem

Plastics Distribution Corp.

Plastic Compounding
Division

Division

Division

Colorants

Division

Division

Rubber Compounding
Resin Distribution
Shapes Distribution
Engineered Materials Group
Division

M. A Hanna de Mexico
M.A.Hanna Color
Division

Division

Division

Compounding Technology, Inc. (CT1)
Southwest Chemical

Bergmann GmbH

Victor International
Wilson Colorants

Texapol Corporation

Allied Color
Avecor
PMS Consolidated
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3.4 Ontology-based Knowledge Management
Use Management of Configuration Knowledge - ONKO

AIFB D)

i T elekom-Konfigurationsmanager - Microsoft Internet Explorer

J Datei  Bearbeiten  Anzicht  Favorten  Egtras 2 H Links *
Konzepte ~Attribute Konfigurationen
’7 is_a| has_par ’7 aktuell | Archiv | Detail
g: Eardware 21 Attribute: aktuelle Fehlermeldung kompatible
El- rogramm . K i i
: onfiguration Alternativen
"Dﬂ Applikation hatAnbieter | — g
-] EntwicklungsTool hatHersteller | Ormni Microsoft Internet Explorer E2
=97 Systemsoftware _ _
"Dq Betriehssystem hatPreisProLizenz I
"Dﬂ DEMS hatPreisProServer | . . . .
523" WebServer _ F.onfiguration richt kompatibel
.............. ™ Alibaba unterstuetztZugriffie I
.............. : ApaChE Re|€lt|0ﬂeﬂ
g laeuAuBtiebssystem () Betriebssystem e m
-] MicrosoftwebServer benutztLtility a WebServerUtility S DK ................. .-I
-------------- "‘ MetscapeFastTrack geschriebenln [ Programmiersprache Lisscher
""""""" =X Ormni unterstuetztServerSideSprache  ( Programmiersprache =
- WebSTAR Restriktionen:
-] WebSite '
.............. % itami
-] Utility

-1 Programmiersprache
~]"® Technische Plattform b

@ alle Ordner dffnen -

Deutsche Telekom
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3.4 Ontology-based Knowledge Management
Open Topics

AIFB D)

Evolving Ontologies
— Data-driven adaptation ?

Learning Ontologies
/ — Data-driven adaptation ?

Industry \ Academia

)
Information Extraction o
= new types of applications ?

Ontology Alignment
= by non-computer scientists ?
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3.4 Ontology-based Knowledge Management
Wrap-up for Onto-based OMs

AIFB D)

Don’t forget the overall process!

From containers to contents!

Slide 96



Meta-Data based
Knowledge Management

AIFB D)
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N
Objective

AIFB D)

Tight integration:

Ontologies |« »l Meta-Data

In Knowledge Management
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3.5 Meta-Data based Knowledge Management

What is Meta-Data?

AIFB D)

o Structured data about data

« provides basic information about resources (e.g documents in
a company)

— such as the author of a work, the date of creation, links to
any related works

— enables more effective search

« Example: meta-data is the card index catalogue in a library
(meta-data about books)

 Meta-Data needs Standards
— Which fields are available?
— What to fill in?
— Interoperability
— Tool Development
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3.5 Meta-Data based Knowledge Management

Meta-Data Standard: Dublin Core

AIFB D)

(Simple!) Ontology for Metadata: Dublin Core
15 element metadata set

resource discovery

Web-based document-like objects

emphasis on semantics

widespread consensus

several syntaxes

http://purl.oclc.org/dc
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3.5 Meta-Data based Knowledge Management

Meta-Data Standard: Dublin Core

Title
Creator
Subject
Description
Publisher
Contributor
Date

Type

Format
|dentifier
Source
Language
Relation
Coverage
Rights

©S. Staab, 2000

AIFB D)
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3.5 Meta-Data based Knowledge Management
Meta-Data Representation on the Inter-/Intranet

AIFB D)

« Standards for Meta-Data Representation enable:

— Interoperability

— cost-effective development of tools
«  W3C Recommendation for representing Dublin Core:

— Resource Description FrameWork [O. Lassila, 1999]
 RDF is able to represent more than Dublin Core

— World Wide accepted Ontology Representation Standard
(?)
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3.5 Meta-Data based Knowledge Management

Introduction to RDF

AIFB D)

 RDF (Resource Description Framework)
— Beyond Machine readable to Machine understandable
* RDF unites a wide variety of stakeholders:

— Digital librarians, content-raters, privacy advocates, B2B
industries, Al...

— Significant (but less than XML) industrial momentum, lead
by W3C

 RDF consists of two parts
— RDF Model (a set of triples)
— RDF Syntax (different XML serialization syntaxes)

 RDF Schema for definition of Vocabularies (simple Ontologies)
for RDF (and in RDF)

Slide 103



©S. Staab, 2000

3.5 Meta-Data based Knowledge Management

Design Goal for RDF

AIFB D)

1.) Knowledge on Networks is distributed -
link Knowledge

2.) There is no universal truth and many opinions (Knowledge on
the Web is biased)

it must be possible to dispute statements

3.) Many different user communities (one can’t know what they
want to represent)

Extensibility and Simplicity
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3.5 Meta-Data based Knowledge Management

RDF Data Model

AIFB D)

Resources

— Aresource is a thing you talk about (can reference)
— Resources have URI’s

— RDF definitions are itself Resources (linkage)
Properties

— slots, define relationship to other resources or atomic values
Statements

— “Resource has Property with Value”

— (Values can be resources or atomic XML data)
Similar to Frame Systems
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3.5 Meta-Data based Knowledge Management

A Simple Example

+ Statement

— “Ora Lassila is the creator of the resource
http://www.w3.org/Home/Lassila”

o Structure

— Resource (subject) http://www.w3.org/Home/Lassila

— Property (predicate)  http://purl.org/dc/elements/1.1/creator

— Value (object) "Ora Lassila”

* Directed graph

©S. Staab, 2000

http://www.w3.org/Home/Lassila de:Creator >

Ora Lassila

AIFB D)
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3.5 Meta-Data based Knowledge Management
Another Example

©S. Staab, 2000

To add properties to Creator, point through an intermediate

Resource.

http://www.w3.org/Home/Lassila

dc:Creator

Person://11/654645635

s:Name

s:Email

Ora Lassila

lassila@w3.org

AIFB D)
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3.5 Meta-Data based Knowledge Management
Collection Containers

AIFB D)

Multiple occurrences of the same PropertyType don’t establish a
relation between the values

— Employee Miller knows Java, Perl and Python
— This talk requires knowledge in Java or Python

— (Molina, Widom, Ullman) are working at the project X
 RDF defines three special Resources:

— Bag unordered values rdf:Bag
— Sequence ordered values rdf:Seq
— Alternative single value rdf:Alt

« Core RDF does not enforce ‘set’ semantics amongst
values
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3.5 Meta-Data based Knowledge Management

Example: Bag

AIFB D)

 The creators of the document

http.//www.ukoln.ac.uk/metadata/resources/dc/datamodel are
Eric Miller, Paul Miller, and Dan Brickley.

http://www .ukoln.ac.uk/metadata/resources/dc/datamodel/

rdf:type

Eric Miller
Dc:creator

Paul Miller

Dan Brickley
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3.5 Meta-Data based Knowledge Management
Statements about Statements

AIFB D)

« Making statements about statements requires a process for
transforming statements into Resources

— subject the original referent
— predicate the original property type
— object the original value

— type rdf:Statement
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3.5 Meta-Data based Knowledge Management
Example: Reification

AIFB D)

* Ralph Swick believes that

— the creator of the resource http.//www.w3.org/Home/Lassila
is Ora Lassila

http://www.w3.org/Home/Lassila

s:Creator

rdf:predicate

/

rdf:subject

rdf:type

rdf:Statement

rdf:object

b:believedBy

Ora Lassila

Ralph Swick
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3.5 Meta-Data based Knowledge Management

RDF Syntax |

Datamodel does not enforce particular syntax

Specification suggests many different syntaxes based on XML
General form (Namespace-definitions are omitted):

AIFB D)

Starts an RDF-Description Subject (OID)
<rdf :RDF> / /

<rdf:Description about="http://www.w3.o0rg/Home/Lassila">
<dc:Creator>Ora Lassila</dc:Creator>

<s:createdWith rdf:resource=“http://www.w3c.org/amaya” />
</rdf:De crij750n>

</rdf :RDF>
Literal

Properties Resource (possibly another RDF-description)

Slide 112



©S. Staab, 2000

3.5 Meta-Data based Knowledge Management

Resulting Graph

http://www.w3.org/Home/Lassila

dc:Creato s:createdWith

Ora Lassila http://www.w3c.org/amaya

<rdf:RDF>

<rdf:Description about="http://www.w3.o0rg/Home/Lassila">
<dc:Creator>Ora Lassila</dc:Creator>
<s:createdWith rdf:resource=“http://www.w3c.org/amaya” />
</rdf:Description>
</rdf:RDF>

AIFB D)
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3.5 Meta-Data based Knowledge Management

RDF Syntax ll: Syntactic Varieties

AIFB D)

Typing Information Subject (OID)

|

rdf:about="http://www.w3.0rg/Home/Lassila”

dc: eator=“Ora Lassila” />
<dc:Title>Ora's Home Page</dc:Title>

<s:cr@atedwith>

<s:HTMLEditor rdf:about=“http://www.w3c.org/amaya” />
</sfcreatedWith>

<s:Hpmepage>

In-Element Property

<s:Homepag

Property

http://www.w3.org/Home/Lassila

s:Homepage

.createdWith

rdf:type
Ora Lassila http://www.w3c.org/amaya

s:Creator
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3.5 Meta-Data based Knowledge Management

RDF Schema (RDFS)

AIFB D)

RDF just defines the datamodel

Need for definition of vocabularies for the datamodel - an
Ontology Language!

RDF schemas are Web resources (and have URIs) and can be
described using RDF

[D. Brickley, 2000]
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3.5 Meta-Data based Knowledge Management
Most Important Modeling Primitives

Core Classes

— Root-Class rdfs:Resource

— MetaClass rdfs:Class

— Literals rdfs:Literal

« rdfs:subclassOf-property

* Inherited from RDF: properties (slots)

e rdfs:domain & rdfs:range

e rdfs:label, rdfs:comment, etc.

* Inherited from RDF: InstanceOf (rdf: type)

©S. Staab, 2000

AIFB D)
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3.5 Meta-Data based Knowledge Management

RDF-Schema: Example

AIFB D)

rdfs:subClassOf rdfs:Resource
rdf:type

@jdfs:Class

S @PassengerVehD

xyz.MiniVan S
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3.5 Meta-Data based Knowledge Management

Dublin Core in RDF-Schema

AIFB D)

<? xml version="1.0'?>
<rdf:RDF
xmins:rdf="http://www.w3.org/TR/REC-rdf-syntax#"

xmins:rdfs="http://www.w3.0org/TR/WD-rdf-schema#"
xmins:dc="">

<rdf:Description ID="Creator">
<rdf:type rdf.:resource="http://www.w3.0rg/TR/REC-rdf-syntax#Property"/>
<rdfs:label>Author/Creator</rdfs:label>
<rdfs.comment>The person or organization primarily responsible for
creating the intellectual content of the resource. For example,
authors in the case of written documents, artists, photographers, or
illustrators in the case of visual resources.</rdfs:comment>
</rdf.Description>

</rdf:RDF>
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3.5 Meta-Data based Knowledge Management

Meta-Data & RDF-Conclusions

 The larger the document corpus the more important
are meta-data

* RDF is a very general (purpose) representation format

- Basis for the “Semantic Web” (eg. for
automated Information Agents)

*The first widely deployed Knowledge Representation Language (?)

AIFB D)
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3.6 Topic Navigation Maps
Topic Navigation Maps

AIFB D)

Aiming at User Support for classifying and navigating large
corpora of resources

Topic Navigation Maps generalize:

— indexes

— glossaries

— thesauri

— catalogs

— cross-references

Allow browsing as well as querying for Information

ISO Standard (ISO13250) (defined by the SGML/XML
Community)
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3.6 Topic Navigation Maps
Topic Navigation Maps in a Nutshell |

Topics (e.g. Germany)

have a topic-type (e.g. Country)
at least one base-name (Germany)

a multiple display names (e.g. Federal Republic of
Germany)

have occurrences (in external resources)
(eg. In CIA-World Fact Book: http://www.odci.gov/cia/puincations/factbook/gm.html)

« occurrences have a role: eg. ‘“MENTION” (again a Topic)

AIFB D)
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3.6 Topic Navigation Maps
Topic Navigation Maps in a Nutshell Il

AIFB D)

Topics can related to each other via associations
(eg. “Rau is_head_of Germany”)

Association-Types (eg. “is_head_of") are again a topics.
Association-Roles define the role of a topic in a association

(“President” for “Rau”, and “Country” for “Germany”).
Association-Roles are again topics.

Any assignment of a characteristic has a topic has a scope
(eg. “Rau is_head_of Germany” has scope “1999-now”)

Axioms (eg. Transitivity or Symmetry) are considered useful,
but not part of the ISO-Standard
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3.6 Topic Navigation Maps
Representation

AIFB D)

« |SO13250 defines a XML-Meta-DTD
« simplified version:

<topicmap>
<topic 1d="tl1" types="COUNTRY">
<topname>
<basename>Germany</basename>
<dispname>Federal Republic of Germany</dispname>
<sortname>GERMANY</sortname>
</topname>
<occurs>
<locator role="MENTION”
href="http://www.odci.gov/cia/publications/factbook/gm.html " />
</occurs>
</topic>

<assoc types="1S HEAD">
<assocrl role="PRESIDENT" href="#t123" />
<assocrl role="COUNTRY" href="#tl1l" />
</assoc>
<topicmap>

Slide 123



- 3.6 Topic Navigation Maps

oged

*
(1 ©S. Staab, 2000

Example of an Browsing Interface

E‘I Ekszploracja - C:ARafal\Doczs\Articles'S{MLI9ATHM exampleli@ topichGranada
Pl Educja widok Marzedzia  Pomoc
3 Granada = ®B ] f(E|| o X[ s [=]
|W32_I,Istkie foldery |anartnéé C:ARatahDocsdrticles \*MLIT MM edamplehe topichGranada
EHEI THM example ;I | Mazwa | R | Tup | Zrodyiikowa... |
El{:l (= topic (] ity Falder plik.dw 93-03-1309:44
- ity (1 containes Folder plik dw 595-03-19 10:54
-0 containee [ Granada pex OKE  Dokument - obraz PCx 93-03-19 0355
0 container =] Granada b OKE Dokument tekstowy  93-03-19 0355
=43 Granada
=0 city
- L] @ topic type
EH:I contanes
EI{:I lacated in
[ @ association
EH:| containes
[ @ anchor role
- [ Granada
EH:| cohtainer
[ @ anchar role
D Spain
- located in
&3 Spain -
4 o
|Lin:z|:ua obiektdw: 4 B ajtdwe: O [wfalny obszar na dyzku: 126ME] o

AIFB D)
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3.6 Topic Navigation Maps

Demonstration: The Comedy of Errors

%‘—; STEP UK TopicMap Mavigation Demonstration - Netscape

Eile Edit “iew Go Communicator Help
1 <& ¢ 3 X a % & B @
Back SEnEnd s Eelasd Hame Search Netscape it Security Shop Stop

W# Bookmarks A Lacation: http:/ fwww stepuk star.co uk 82/

~ | &7 What's Related

=

Contact People Yellow Pages Download Find Sites ['_‘|' Channels

List of Topics

First Merchant

Act3

LUCIATA

DEOMIO OF STRACUSE
positon-in-society
ANWTIPHOLUS OF SYRACUSE
mother

TR

BATTHAZAR
attendant-on-the-two-Antipholuses
child

play text

Officer

FINCH

text

Act2

AEWITTA

Actl

play contains act

A Gacler

ANGELO

AEGEON

Act containg scene

officer

SOLINTS

DEOWIO OF EPHESTS
twin-brothers
ANWTIPHOLUS OF EPHESUS
brothers

Second Merchant

a merchant of Syracuse
merchant

Friend

SCENE TV, A& street.

duke

siblings

Friends

| The Comedy of Errors =

Front Matter

ASCIT text placed in the public domain
by Moby Lexical Tools, 1992,

SGML markup by Jon Bosak,
1992-1994.

FML version by Jon Bosak, 1996-1999.

The EML markup in this version is
Copyright @ 1999 Jon Bosak. This work
may freely be distributed on condition
that it not be modified or altered in any
way.

Dramatis Personae

T SOLINUS, Duke of
Ephesus.
AEGEON, a
merchant of Syracuse.

ANTIPHOLUS OF
EPHESUS
ANTIPHOLUS OF
SYRACUSE
(twin brothers, and sons to Aegeon and Aemilia. )

DROMIO OF

EPHESUS
TR OMTO AR

©S. Staab, 2000

AIFB D)

http://www .stepuk.star.co.uk:82/
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3.6 Topic Navigation Maps
The Comedy of Errors: Select Toplc

zt-— STEP UK TopicMap Mavigation Demonstration - Netscape

Eile Edit “iew Go Communicator Help
1 s A X a % & B @
Back Fomvard  Reload Home Search Metscape Bttt Security Shop Stop

W# Bookmarks A Lacation: http:/ fwww stepuk star.co uk 82/

~ | &7 What's Related

Contact People Yellow Pages Download Find Sites ['_‘|' Channels

Topic: ANTIPHOLUS OF EFHESUS
Topic Types: person
All Associated Topics:

[Select a Topic »»=

=

Information References:

[Select aresource === =]

TopicMap Associations: involving ANTIFHOLUS OF
EFHESTIS

Association: Character Appears in Scene

Membher of association Raole within assnociation

ANTIPHOLUS OF EPHESTTS person
DREOMIO OF EPHESTS person
LUCE person
AMNGELO persot
SCEME I Before the house of

ANTIPHOLUS of Ephesus. e
BATTHAZAR person

Association: Character Appears in Scene

Member of assuciatiun{,\\s HRuole within association
ANTIPHOLUS OF EPHESTTS person
Officer person
SCEMNE IV, A street SCENE
A Courtezan person

Association: Character Appears in Scene

Member of agsociation Ruole within assnociation

(Full Topic List) =1

The Comedy of Errors =

Front Matter

ASCIT text placed in the public domain
by Moby Lexical Tools, 1992,

SGML markup by Jon Bosak,
1992-1994.

FML version by Jon Bosak, 1996-1999.

The EML markup in this version is
Copyright @ 1999 Jon Bosak. This work
may freely be distributed on condition
that it not be modified or altered in any
way.

Dramatis Personae

SOLINUS, Duke of
Ephesus.

AEGEON, a
merchant of Syracuse.

ANTIPHOLUS OF
EPHESUS
ANTIPHOLUS OF
SYRACUSE
(twin brothers, and sons to Aegeon and Aemilia. )

DROMIO OF
EPHESUS

R ONATO N

©S. Staab, 2000

AIFB D)

http://www .stepuk.star.co.uk:82/
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3.6 Topic Navigation Maps
Browse to External Reference

74‘7 STEP UK TopicMap Mavigation Demonstration - Netscape

Eile Edit “iew Go Communicator Help
- e D @} -a = 1 g 3 L
Back Fomvard  Reload Home Search Metscape Print Security Shop Stop

w§ Bookmarks A Location:|ht[p;;,fwww_stepuk_star_cg_uk;az; v| &7 what's Related

Contact People Yellow Pages Download Find Sites ['_‘|' Channels

Topic: ANTIPHOLUS OF EFHESUS (Full Topie Lish — ANTTPHOLUS OF EPHESUS H
Topie Trpes peting This day, great duke, she
All Associated Topics: shut the doors upon me,
While she with hatlots
feasted in my house.
Information References: DUKE SOLINUS
|81 speaks ﬂ A grievoug faultl Say,
womar, didst thou so?
TopicMap Associations: involving ANTIFHOLUS OF L A
EPHESIS No, my good lord: myself,
he and my sister
Association: Character Appears in Scene To-day did dine together.
Member of azsociation Haole within assuj:iatiun So befall my soul
ANTIPHOLTIS OF EPHESUS person As this 1s false he burdens
DROMIO OF EPHESUS person me withall
LUCE person LUCIANA
ANGELD person Ne'er may I look on day,
SCENE L Eefore the house of e nor sleep on night,
ANTIPHOLTTS of Ephesus. SRS ...l
But she tells to your
BALTHALIR RErson highness simple truthl
ANGELO

A iation: Chi ter Al in 8
ssociation aracter Appears in Scene O perjured woman! They

Raole within association St Both e s

Membher of association

AMNTIPHOLUS OF EFHESTUS person ) )
In this the madman sty
Officer person
chargeth them.
SCEMNE IV, A street SCENE
ANTIPHOLUS OF EPHESUS
A Courtezan person

My liege, I am adwvised

Association: Character Appears in Scene LAy -

Membher of association Weither disturbed with the

Ruole within assnociation

©S. Staab, 2000

AIFB D)

http://www .stepuk.star.co.uk:82/
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- 3.6 Topic Navigation Maps
Browse to other Persons

ﬁf—— STEP UK TopicMap Mavigation Demonstration - Netscape

File Edit “iew Go Communicator Help

T < & 3 & a 5 & 0O @
Back Fomvard  Reload Home Search Metscape Frint Security Shop Stop
| W Bookmarks & Location:|hip:/ fwwe stepuk.star.co.uk 82/ ~ | &7 What's Related
i Contact People Yellow Pages Download Find Sites ['_fj Channels
T g o
Topic: person (ulTopelish  ANTIPHOLUS OF EPHESUS &l
Topic Types: This day, great duke, she
Other Topics Of Type: person shut the doors upon me,
* ‘;NTIE }i{[OLL;S OF EPHESTS While she with hatlots
et s bt s feasted in my house.
s AMNGELO
s BALTHAZAR DUKE SOLINUS
* SOLINUS A grievous faultl Say,
* ADRIANA woman, didst thou so?
s Officer
s First Merchant ADRIANA
s LUCIANA No, my good lord: myself,
+ DROMIO OF EPHESUS he and my sister
o ANTIPHOLUS OF SYRACUSE
o DEOMIO OF SYRACTSE To—day did dine together.
« PINCH So befall my soul
o A Gacler -
e AEGEON N As th%s 15 false he burdens
e LUCE e withall
* A Courtezan LUCIANA
* AEMILLA Ne'er may I look on day,
nor sleep on night,
But she tells to your
highness simple truthl
ANGELO
O perjured womanl They
are both forsworn:
In this the madman sty
chargeth them.
ANTIPHOLUS OF EPHESUS
My liege, I am adwvised
what I say, ]

©S. Staab, 2000
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http://www .stepuk.star.co.uk:82/
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3.6 Topic Navigation Maps
Conclusion

AIFB D)

Topic Navigation Maps define a simple Ontology Language
(created by a non-Al community)

Aiming at User Interaction (Browsing/Querying)
Similar to RDF

Need for Extensions (eg. axioms, background knowledge)
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3.7 Visualization in Knowledge Management
Visualization in Knowledge Management

AIFB D)

Knowledge Management involves browsing large complex data
sets (eg. Ontologies)

Common Visualization Techniques are not sufficient

“lost in the Ontology” syndrom
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3.7 Visualization in Knowledge Management
Visualizing Hierachies: 2D Hyperbolic Viewer

AIFB D)

*“Focus & Context”
« Smooth Navigation

[J. Lamping 1996]

e
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3.7 Visualization in Knowledge Management D
Visualizing Hierachies: 3D Hyperbolic View @
S =
IO e e 0 e

;\ ./“L" f_\'%t t_/ams

.3:\ "sﬁ{{x/_\r'“ t/fnp_

T/ sta t_/hasiss

_/tf
hndh

/9“‘/t t_/ fnp_

" f———"‘W i }
LA
J/start_/fop

\\\\, N/

[T. Munzner 1998]

7

\t\\ %y Molmem_
o Ny
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3.7 Visualization in Knowledge Management
Document Visualization

AIFB D)

* Visual Support for Navigation and Browsing in a Set of Document
* Topic distribution in a large document space:

scontent abstraction and
spatialization of the document

[J.A. Wise 1995]
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3.7 Visualization in Knowledge Management
Document Visualization

AIFB D)

« Visual Support for Navigation and Browsing in a Set of Document

*As close as possible to
a real world-book

[S.K. Card et al. (1996)]
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4.0 The CommonKADS Methodology

AIFB D)

Knowledge Management Methodology:
CommonKADS

[Schreiber et al. 99]
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4.0 The CommonKADS Methodology
* Why Methodology?

AIFB D)

— Guidance for developing a KM System or
Introducing a KM System in the Organization

— Definition of Templates

— Can be supported by Tools
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4.0 The CommonKADS Methodology

AIFB D)

« CommonKADS is a Knowledge Engineering

Methodology (Methodology for developing
Knowledge (-Based) Systems)

* Relationship between Knowledge Engineering and
Knowledge Management

— Knowledge Systems are Knowledge Management
Methods and Tools of advanced Information

— Embedding of Knowledge (-Based) Systems have
Organizational and Human Resources context
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4.0 The CommonKADS Methodology

AIFB D)

* Presented parts of CommonKADS

— The overall knowledge management framework
as defined by CommonKADS

— Those models of the CommonKADS model suite
that are relevant for knowledge management

« Approach will be illustrated by a case study

Slide 138



©S. Staab, 2000

4.1 The Knowledge Managementg FrameWork

Organizational goals
Knowledge management level knowledge as a resource
value chain
A
Knowledge Report
management )
. experiences
actions
\J

] Knowledge assets
Knowledge object level organizational roles

business processes

Knowledge management, like other management tasks, can be seen
as a metalevel activity that acts on an object level.

AIFB D)
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4.1 The Knowledge Management Framework

AIFB D)

 Management level consists of three types of

management activities, embedded in a cyclic
process

REFLECT

[dentify improvement
plan changes

ONCEPTUALIZ

identify knowledge
analyze strength/
eaknesse

ACT

implement changes
meQitor improvemertts

Knowledge management consists of a cyclic execution of three main
activities: conceptualize, reflect, and act.
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4.1 The Knowledge Management Framework

Knowledge object level

— Knowledge object level is composed of
 Knowledge assets
« Organizational roles
 Business processes

— Some models of the CommonKADS model suite
address the relevant aspects:

 QOrganization model
 Agent model
« Task model

AIFB D)
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4.1 The Knowledge Management Framework

A o >
Organization model
OM-2:people & structure OM-2: overall process

Agent model: OM-3: process tasks
AM-1: agent descriptions Task model:

(software, humans)

Organization model

TM-1: task descriptions

% % > business
part:c:pate process

agents
\

POSSESS requ1res

©S. Staab, 2000

N\ Y

assets Task model:
TM-2: knowledge bottlenecks
Knowledge model:

knowledge specification
fine-grained

form, nature, time, location

Organization model &
OM-4: knowledge assets
i od descriof
knowledge coarse grained description

Knowledge-management actions are defined in terms of three objects: agents
that possess knowledge assets and participate in the business process. The

notes indicate which parts of the CommonKADS models describe these objects.

AIFB D)
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4.1 The Knowledge Management Framework

AIFB D)

« The analysis of organizational and task aspects is
divided in 2 phases:

Phase 1: Scoping and feasibility study

« ldentify problem/opportunity areas and potential
solutions, embedded into an organizational
perspective

— Oriented towards modeling and analysis

« Decide about economic, organizational, technical
feasibility in order to select the most promising
focus area

— Oriented towards managerial decision making
« Organization model is used for this purpose

Slide 143



4.1 The Knowledge Management Framework

Phase 2: Impact and immprovement study

©S. Staab, 2000

AIFB D)

Gather insights into the interrelationship between
task, agents involved and use of knowledge and
potential improvements

— Oriented towards modeling and analysis

Identify required organizational measures and task
changes in order to ensure organizational
acceptance

— Oriented towards managerial decision making
Two models are offered

— Task model

— Agent model
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4.1 The Knowledge Management Framework

OM-1
worksheet:

problems,
solutions,
context

oM-2 )
worksheet:

description of
organization

| CTNE | worksheet:

focus area J

)
OM-3
worksheet:

process
breakdown

OoM-4

knowledge
assets

—»
Integrate

/ntegratg

OM-5
worksheet:

Judge
Feasibility
(Decision

\Document)/

O Aame )

[If infeasible]

©S. Staab, 2000

[If feasible]

=

TM-1
worksheet:

task
analysis

4 AV

- J

TM-2
worksheet:

knowledge item

\_

analysis

)

~

4 )

AM-1
worksheet:

agent
model

\- J

20

OTA-1
worksheet:

Integrate,

comparing both the
old and new situations

A road map for carrying out knowledge-oriented
organization and task analysis.

Assess
Impacts & Changes
(Decision Document)

Context

Analysis —>@

Ready

4 N

AIFB D)
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4.2 Organizational Modeling

AIFB D)

Organization is analyzed from a KM point of view

Integrate aspects from organization theory,
business process analysis, information
management

Model is composed of different components
addressing different aspects like

— Organization structure
— Processes
—  Staff

— Resources
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Organization Model

OM-1 OM-2
| o
Problems Organization
3 Focus Area
Opportunities Description: OM-3
General Structure
Contex N . Process
(Mission, Breakdown
Strategy,
Environment, People
CSFs,..) Culture & Power
Resources
Potential
K [edge s >
Solutions nowiedge

OM-4

Knowledge
Assets

Overview of the components of the CommonKADS organization

model.
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4.2 Organizational Modeling

Organization Model

Problems and Opportunities Worksheet OM-1

Problems and opportunities

Make a shortlist of perceived problems and
opportunities, based on interviews, brainstorm and
visioning meetings, discussions with managers, etc.

Organizational context

Indicate in a concise manner key features of the
wider organizational context, so as to put the
listed opportunities and problems into proper
perspective. Important features to consider are:

1.Mission, vision, goals of the organization

2. Important external factors the organization has to
deal with

3. Strategy of the organization

4.lts value chain and the major value drivers

Solutions

List possible solutions for the perceived problems
and opportunities, as suggested by the interviews
and discussions held, and the above features of the
organizational context.

Worksheet OM-1: Identifying knowledge-oriented problems and opportunities in

the organization

AIFB D)

Slide 148



©S. Staab, 2000

4.2 Organizational Modeling

Organizational
Model

Variant Aspects Worksheet OM-2

STRUCTURE

Give an organization chart of the considered (part of the)
organization in terms of its departments, groups, units,
sections,...

PROCESS

Sketch the layout (e.g., with the help of a UML activity
diagram) of the business process at hand. A process is the
relevant part of the value chain that is focused upon. A
process is decomposed into tasks, which are detailed in
worksheet OM-3.

PEOPLE

Indicate which staff members are involved, as actors or
stakeholders, including decision makers, providers, users or
beneficiaries ("customers") of knowledge. These people do
not need to be actual people, but can be functional roles
played by people in the organization (e.g., director,
consultant)

Worksheet OM-2: Description of organizational aspects that have an impact on
and/or are affected by chosen knowledge solutions. (Part I)

AIFB D)
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4.2 Organizational Modeling

Organizational
Model

AIFB D)

Variant Aspects Worksheet OM-2 (continued)

RESOURCES Describe the resources that are utilized for the business
process. These may cover different types, such as:

1. Information systems and other computing resources
2. Equipment and materials

3. Technology, patents, rights

KNOWLEDGE Knowledge represents a special resource exploited in a
business process. Because of its key importance in the
present context, it is set apart here. The description of this
component of the organization model is given separately, in
worksheet OM-4 on knowledge assets.

CULTURE & Pay attention to the unwritten rules of the game, including
POWER styles of working and communicating ("the way we do things
around here"), related social and interpersonal
(nonknowledge) skills, and formal as well as informal
relationships and networks.

Worksheet OM-2: Description of organizational aspects that have an impact on
and/or are affected by chosen knowledge solutions. (Part Il)
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SALES DESIGN
CUSTOMER DEPARTMENT DEPARTMENT
o
:customer | | o
information v
process decide about
customer desian tvpe
information gntyp
< cost } :elevator
calculation design
<write tende)
:tender

Business process of a company designing and selling elevators, specified

through a UML activity diagram
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Organization Model

Process Breakdown Worksheet OM-3

NO. TASK PER- WHERE? KNOWL- INTEN- SIGNIFI-
FORMED EDGE SIVE? CANCE
BY ASSET
Task Task name A certain Some List of Boolean Indication of
identifier (some part agent, either | location in knowledge indicating how
of the a human the resources whether the significant
process in (see organization | used by this task is the task is
OM-2) ,People”in structure task considered considered
OM-2) or a (see OM-2) knowledge- to be (e.g.,
software intensive? on a five
system (see point scale in
,Resource” terms of
in OM-2) frequency,
costs,
resources or
mission
criticality

Worksheet OM-3: Description of the process in terms of the task of which it is

composed.
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First overview about important knowledge assets
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Organization Model

Knowledge Assets Worksheet OM-4

KNOWL- POS- USED IN RIGHT RIGHT RIGHT RIGHT
EDGE SESSED BY FORM? PLACE? TIME? QUALITY?
ASSET

Name (cf. Agent (cf. Task (cf. (Yes or no; (Yes or no; (Yes or no; (Yes or no;
worksheet worksheet worksheet comments) comments) comments) comments)
OM-3) OM-3) OM-3)

Worksheet OM-4: Description of the knowledge component of the organization

model.

AIFB D)
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4.2 Organizational Modeling

Organizational

Model Checklist for Feasibility Decision Document: Worksheet OM-5

AIFB D)

BUSINESS For a given problem/opportunity area and a suggested solution, the following question have
FEASIBILITY to be answered:

1. What are the expected benefits for the organization form the considered solution? Both
tangible economic and intangible business benefits should be identified here.

How large is this expected added value?

What are the expected costs for the considered solution?

How does this compare to possible alternative solutions?

Are organizational changes required?

To what extent are economic and business risks and uncertainties involved regarding
the considered solution direction?

O gh®N

TECHNICAL For a given problem/opportunity area and a suggested solution, the following questions

FEASIBILITY have to be answered:

1. How complex, in terms of knowledge stored and reasoning processes to carried out, is
the task to be performed by the considered knowledge-system solution? Are state-of-
the-art methods and techniques available and adequate?

2. Are there critical aspects involved, relating to time, quality, needed resources, or
otherwise? If so, how to go about them?

3. Is it clear what the success measures are and how to test for validity, quality, and
satisfactory performance?

4. How complex is the required interaction with end users (user interfaces)? Are stat-of-
the-art methods and techniques available an adequate?

5. How complex is the interaction with other information systems and possible other
resources (interoperability, systems integration)? Are stat-of-the-art methods and
techniques available an adequate?

6. Are there further technical risks and uncertainties?

Worksheet OM-5: Checklist for the feasibility decision document (Part I).
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4.2 Organizational Modeling

Organizational
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Checklist for Feasibility Decision Document: Worksheet OM-5 (continued)

Model
PROJECT For a given problem/opportunity area and a suggested solution, the following question
FEASIBILITY have to be answered:

1. Is there adequate commitment from the actors and stakeholders (managers, experts,
users, customers, project team members) for further project steps?

2. Can the needed resources in terms of time, budget, equipment, staffing be made
available?

3. Are the required knowledge and other competences available?

4. Are the expectations regarding the project and its results realistic?

5. Are the project organization and its internal as well as external communication
adequate?

6. Are there further project risks and uncertainties?

PROPOSED This is the part of the feasibility decision document that is directly subject to managerial

ACTIONS commitment and decision making. It weights and integrates the previous analysis
results into recommended concrete steps for action:

1. Focus: What is the recommended focus in the identified problem.opportunity

areas?

Target solution: What is the recommended solution direction for this focus area?

What are the expected results, costs, and benefits?

What project actions are required to get there?

Risks: If circumstances inside or outside the organization change, under what

conditions is it wise to reconsider the proposed decisions?

Ok owbd

Worksheet OM-5: Checklist for the feasibility decision document (Part I1).
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4.2 Organizational Modeling

Remarks
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« CommonKADS approach is biased towards

initiating a development project for a knowledge (-
based) system

* Feasibility has to include aspects like

— Are the required organizational changes
feasible?

— Are the required changes for human resource
management feasible?
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5 Case Study
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The Chemical Information Network - CIN
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4 Case Study
Scenario
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Global consulting company

High fluctuation of experts
 Many projects

* Many clients
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4 Case Study
Foundations for CIN
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Contents
Context

7

Culture 7= Process
®
dp/
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4 Case Study
Foundations for CIN
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Culture - Open Door (in spite of high workload)

Content

— new, innovative knowledge
— lessons learned

— focused on one particular domain area (Chemicals Practice)
Process
— Dedicated Knowledge Manager

— Specific points for debriefings of expert knowledge (touchdowns of
projects etc.)

— Evaluation Process for knowledge pieces
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4 Case Study
Foundations for CIN

AIFB D)

e Context

— Thesauri (content-wise, regional thesauri, etc.)

— Relevant views (which person knows about
chemical practice X in South America?; etc.)

e Tools

— Web-based document management

— metadata about documents

(or “empty documents’, i.e. just facts structured
according to thesaurus)

— thesaurus-based information retrieval
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4 Case Study
Outcome
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* Everyday practice!!ll

« Significant performance improvements of consulting
business

« Knowledge base represents an explication of
formerly implicit knowledge, measures allow
evaluation of strategy!!
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| T
Outlook

AIFB D)

« Semantic Web

 E-Learning

* Virtual Enterprises

Intelligente Techniken /) Modellierung
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