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Im Zentrum eines jeden Zyklus (nach Kondratieff) standen umwaélzende Neuerungen
1. Zyklus 2. Zyklus 3. Zyklus 4. Zyklus 5. Zyklus
1790 1845 1890 1945 1990
Siemens 1998
Anwendungen Dampf- Eisenbahn Beleuchtung, Auto, Telefon, Software,
maschine Kino, Fernseher, Multimedia,
Motoren Computer Dienstleistungen
Technologien Dampf Stahl, Elektrizitat, Elektronik, Informations-
und Rohstoffe Kohle Chemie, Kerntechnologie | technologie, Bio-
Erdal und Gentechnik
Netzwerke Handelsnetze Verkehrsnetze Energienetze Kommunikations- | Globale
netze Netzwerke
des Wissens
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Example: A Corporation's Value

Disturbance I
(e.g., business fluctuation,
stock-market psychology)
Market value
of a (quoted) exlpectiihcurrent (e.g. mtglllectual invisible: not declared on
corporation value of the capital) balance sheet
corporation
immaterial: do not represent
tangible goods
Book value
(tangible
assets)
[Picot, 1998]
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Similar Market Value, Different Capital Expenditure

Microsoft IBM
$85,5 Billion

$70,7 Billion

Market Value
(Stock exchange
capitalization)

Capital assets™ -
$ 930 Million | __(exciuding write-offs) $ 16,6 Billion

[Stewart97]
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Knowledge is a Strategic Resource

Knowledge is a central
resource for
corporate success!

"Intellectual Capital is something you can
not touch but still makes you rich."
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Business Trends

Structural & project organization

%ct B ﬁ%

Communities of Practice

oo

Speed, growth, networking of
business transactions

Global distribution of staff,
customers, partners

Fast growth of knowledge
Co-operations, alliances, partnerships

Fast-moving, changing organization
structure

Replacement of functional
structuring of departments by
process- and customer-oriented
corporate structuring

Experts of similar field of knowledge
are often distributed over the
corporation without interconnection
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Quotes from the Management Literature

Paul Romer

In the future management will have as main purpose
the fertilization of knowledge resources.

. Peter F. Drucker (Harvard Business manager 4/1998)

K
S

Thamas Henry Findley
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Process: Generating Added-Value

Intuition
Experience
Implicit knowledge
Knowledge . guides (human) action Explicit knowledge

structured, semantically meaningful
Information data, interpreted in a context

received ,as-is“ from a data

Data source

DB - IS > DMS - CMS > KMS

numbers > tables >
documents > semantic
networks
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Knowledge vs. Information

Knowledge enables humans to execute certain tasks by combining data from different
external sources, thus enabling them to act using their own information, experience
and attitude.

Knowledge is defined by understanding the task’'s domain either theoretically or
practically and by understanding the processes relevant to the task's execution.
Applying this knowledge leads to announcements, predictions, causal associations or
decisions about what to do and how to do it.

Consequently, knowledge is a concept that can only be attributed to persons (actors).

compare [Wegg99]
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Explicit Knowledge vs. Implicit Knowledge

Explicit Knowledge (coded knowledge)

[ Information that is publicized in theories, formulae, documentation, models,
diagrams, etc. (cognition)

[ shared / transferred via instruction

]

acquired by studying

L explicit knowledge does implies few power Documents &
Storage

Implicit Knowledge

1 ,tacit knowledge®, everyday knowledge
experience, skills and attitude (can & will)
shared / transferred by demonstration

acquired by copying and imitation

I Wy W

implicit knowledge can be regarded as power Persons &

Communication
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Definition: Knowledge Management

Knowledge Management (KM) comprises all human- and machine-
oriented interventions and measures that help optimize

+ Knowledge creation,

+ Knowledge reproduction,

+ Knowledge distribution,

+ Knowledge utilization and

+ Knowledge logistics
in a corporation.

[Schuppel, 1997]
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Knowledge Management and
Value-oriented Corporate Management

Explicit corporate strategy

Determine the intended competeny
portfolio and communicate it
internally (nominal)

Deduce measures
from nominal /
actual comparison

Knowledge Management creates
transparency of existing
knowledge (actual)

Staff and documents
are the corporate‘s knowledge sources

Acquisition of (new)
knowledge:

» Mergers / Acquisitions

+ Co operations (with suppliers,
universities)

+ Fresh engagements

+ Purchase of licenses,
patents, ...

Demand-oriented

qualification measures

Knowledge management
tools must support this
continuous control process.

Electronic Commerce (WS-02/03)

Knowledge Management: Approaches

Expert-related
Knowledge
Management

Identification and access to
isolated expert knowledge

Technocratic

Knowledge
Management

Knowledge = individual
expert knowledge

Expert maps, isolate

Buy or ,suck off*
knowledge

Knowledge = Information

Knowledge hoover, -filter,
Databases

expertise in ,Centers of
Excellence”

Ensure availability of experts

Knowledge ecology &
Knowledge
community

Cultivate shared
knowledge

Knowledge = vivid process
of interaction between
persons

Create general conditions
for cultivating knowledge
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Knowledge Staircase

Ubiquitous, context sensitive,
personalized access to me(\\
Information 208

o N

(Intranet, Internet, WAP, ...) Competitive-

ness

. ~ KO
s“a\evg\c Competency | + Uniqueness

Data

(o}
Symbols 7, Syntax ~Of\” ot Access to existing IT-

(0)
ool Solutions
2\
opf
[North9s]
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Formation of Knowledge Islands

/A
ATV
el I) =X

Functional Barriers Hierarchical Barriers Knowledge Islands

Differentiate and support
+ Corporate view
» Group view

+ Personal view of employee
[Wilensky68] ploy
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IT Support for Knowledge Management

Communication/ Information Competency Information
Coordination Management Management Portals
E-mail (Distributed) Yellow Pages Organizational
Newsarouns Databases & Skill Management Memory Information
group Data Mining 9 Systems (OMIS)
Systems
Chat .
Document- Enterprise /
Workflow Management (el [EE ) Knowledge Portals
Training (CBT) /
Content- E-Learning Best Practices
Management Assessment- Lessons Learned
Retrieval-Tools Systems

Interconnecting:
Persons & Documents,
Communication & Storage
Processes
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Document Management Systems

Document Management Systems:

Predecessors of Content Management Systems. Originated as information repositories
for the “paper-less office”. Manage explicit information as documents.

Purposes:

1 Recognize paper documents (by OCR); store, archive, retrieve, allow edit, print,
forward electronic documents,

[ Increase productivity of users by immediate provision of relevant documents.
Properties:

1 Store documents (text, spreadsheets, multimedia content) centrally at a server,

[ Realized in client / server architecture,

1 Stored documents can be organized in directories or in multi-dimensional
classification systems (kind, authors, category, related concepts, etc.),

1 Manage role-based access to documents, support editing process (check-
out/check-out), manages document versions,

1 Documents are indexed by keywords, metadata (creation date, authors, etc.).

Electronic Commerce (WS-02/03) 4-65

Content Management Systems ()

Web Content Management Systems are the base for Web-Sites / Web-Portals as they
manage the content (information pieces) and documents to be created, edited,
controlled and published on the Web-Site.

Content and documents:
1 Content / information pieces (text, audio streams, etc.) are not interconnected,
1 Content is assembled and linked to form complex documents.
Document properties:
 Structure: Logical assembly of information that forms a document.
» Content: The information that is contained in the document (text, images).

* Visualization: Is separated from structure and content, can be adapted to the
rendering system (browser, WAP cordless phone, ..., eMail). Document
contains layout information (text alignment, definition of headings).

» Use: Document can be a static, ready-to-publish document, a template or a
dynamic page (content is embedded at request-time).

Electronic Commerce (WS-02/03) 4-66

Chapter 4 - B2C, B2E Systems: Concepts and Architectures



ECommerce — Concepts and Technologies — WS 02/03 © Matthes, 2001
http://www.sts.tu-harburg.de/teaching > ECommerce

Content Management Systems ()

Content Management System properties:

1 At the information level, they manage the storage, retrieval and linking of basic
information pieces (content) of a single information pool.

1 At the process level, content management systems manage the content life-
cycle, i.e. processes of creation, aggregation, value-adding, publication, analysis,
and re-use of documents by users of different groups (editors, information
providers, and consumers).

[ Integrate the content management of diverse areas:
* Email-Newsletters
* Internet Shop content (products, banners, ...)
* Reporting

Electronic Commerce (WS-02/03) 4-67

WCMS vs. Content Application Platforms

o — @quirements:

A multitude of services
Multi Touchpoint
dynamic

personalized

localized

Multi-stage industrial

”\value—adding

Requirements:
= Very high
performance
= Complex site
design

High-End

Requirements:
= Multiple Services

= Loose / no Coupling of
these Services

Complexity and Performance
N

Low-End

Multi-Channel

Requirements: Number of Channels
= Automation

= No "difficult"
programming

The Content Economy is evolving. Future requirements on production systems for digital services
go well beyond the requirements of WCMS (web content management systems).
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Web Portals

A Web-Portal is a website that provides their users (personalized) access to linked
information from different, selected sources via a Web-Browser. Access is realized by
search functionality and navigation of organization (directories, classifications), and
possibly extended by editorial content; functionality for communication and information
processing [KLTOO].

A horizontal web portal span a number of topics / domains, while vertical portals
(vortals) focus in more detail on a specific domain [KLTO0O0].

Web portal properties:
1 Context of Information: Search, navigation and directories,
Content: Articles, News, Web-Pages, Products, etc.,
Commerce: Online Shopping (B2C), Bank: Online Portfolio management,
Communication: e-Mail, Chat etc.,

Connectivity: Integration of Internet Access (DSL, ISDN) and Portal.,

I N Wy Wy

Communities: Support for virtual communities: Discussion forums, Chat,
Homepages, etc.

Electronic Commerce (WS-02/03) 4-69

Enterprise Portals (1)

Enterprise Portals are Web-Portals that define a single access point to a company for
members, business customers, private customers, investors. These can be classified:

Enterprise Web-Sites:

[ Information for the public, (Media, Investors, ...) about a company, its products /
services, for marketing purpose and public relations.

1 No personalized information

(A Accessed via Internet
(Business) Customer portals:

1 Aiming at (business) customers.

1 Purpose: Electronic sales and distribution; tighter customer-relationships. (using
Customer Relationship Management systems, CRM).

d Often, customer portals are integrated with (back office) electronic procurement
and material management.

[ Accessed via Internet, sometimes via Extranets.

Electronic Commerce (WS-02/03) 4-70

Chapter 4 - B2C, B2E Systems: Concepts and Architectures



ECommerce — Concepts and Technologies — WS 02/03
http://www.sts.tu-harburg.de/teaching > ECommerce

© Matthes, 2001

Enterprise Portals ()

Business-to-Business (Business Partner) Portals support

1 supply chain management (Supply Chain Management, SCM),

1 electronic market places and

[ application service providing.

Used by the company‘s procurement and sales divisons, business partners and suppliers.

Accessed via extranets.

Enterprise knowledge portals / Enterprise expert portals:

Purposes:

1 Manage (internal) corporate knowledge

[ Help Identify experts

Used by the corporate employees,

Accessed either via the corporate intranet (internal knowledge portals) or publicly available via

Internet,

Provide personalized access, collaboration services (discussion forums).

Electronic Commerce (WS-02/03)

Classification of Enterprise Portals

Enterprise Customer Portal | Business Partner | Knowledge Portal
WebSite Portal
Paradigm B2P (Business to | B2C B2B E2E (Employee
Public) to Employee)
Access Medium Internet Internet, Extranet, Intranet, (Internet)
(Extranet) (Internet)

Purpose Marketing, PR CRM SCM, ASP, e- Knowledge
procurement, Management
electronic
marketplaces

User Groups Public Business procurement, employees

customers, sales, suppliers
private customers
Orientation external external external/internal internal (public)

(internal/external)

Electronic Commerce (WS-02/03)
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Knowledge Portals: Enterprise Application Portals

Enterprise Application Portals:
Purpose:

d Provide uniform, personalized, role-based, (web-based) single point of access for
employees to all existing systems, information, and functions (single sign-on).

Integration with existing corporate services (ex: personal data management) that can
then be handled by the employees themselves (self service).

Integration with Enterprise Resource Planning Systems.

Aimed at the (corporate) employees and (external) customers and partners.
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Knowledge Portals: Enterprise Information Portals

Enterprise Information Portals:
Purpose:

1 Make explicit corporate knowledge available at a central access point to employees via
personalized, role-based.

1 Integrate knowledge sources (structured and unstructured content), provide uniform
visualization.

1 (Automatic) classification of knowledge for retrieval

Knowledge can come from:
1 Web content,
documents in corporate file servers / integration with document management systems,
database content,
news and articles,

reports,

OO0 ooo

faxes.
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Knowledge Portals: Enterprise Expert Portals

Enterprise Expert Portals:
Purpose:

1 Provide access to the corporate’s internal knowledge (intellectual capital)

Identify employees' qualifications, knowledge and skills and make this knowledge visible
and usable:

1 knowledge maps / topics maps,

1 yellow pages.
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Knowledge Maps / Topic Maps

1 reflect a corporate‘s

CASE-Tools

d relate

[ provide a for acquistion
and presentation of knowledge.

3 help know-how.

1 support

fachliches Informations-|
Know-ho bai
ver

relevant Information objects.

1 support of

knowledge Strukturierung

des Know-hows
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Topic Maps

Topic Maps (Topic Navigation Maps, ISO /IEC Standard 13250) is a standard that
was passed in autumn 1999 by /SO that defines a model and an architecture for
describing semantic networks.

Topic Maps shall improve efficiency of text retrieval on large, unstructured document
collections by explicitly defining semantic relationships between words and the meaning

of a word (also synonyms and homonyms) in texts shall be perceptible by use of
Markup.

A Topic Map is an extended semantic network and comprises
* Topics (Concepts)
* Topic occurrences (indication in which documents a topic occurs) and

* Associations (between topics, edges of the semantic network).

A topic map can be exchanged between systems in a standardized text format like
SGML or XML-Document.

Electronic Commerce (WS-02/03)

Concepts as the Structure of a Topic Map

Topic = Field of knowledge

3

Concept (with a description) H

Electronic Commerce (WS-02/03)
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Utilization of a Topic Map

Topic = Field of knowledge O

Concept (with a description) '

Semantic Relationship H
(Classification / Cross reference)

Electronic Commerce (WS-02/03)

Utilization of a Topic Map

Topic = Field of knowledge

(Knowledge for action)

O .
Concept (with a description) '
Semantic Relationship H
(Classification / Cross reference)
Document '
Instructions and '
sample exercise

Electronic Commerce (WS-02/03)
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Utilization of a Topic Map

Topic = Field of knowledge

Concept (with a description)

Semantic Relationship
(Classification / Cross reference)

Document

Instructions and
sample exercise
(Knowledge for action)

Link & Literature o

e

Expert &
Group profile
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Topic Maps: Challenges

[ There are complex relationships between concepts:
+ Simple strict hierarchies:

- Jsa“ TUHH is a University (Specialization)
— ,is part of* Chapter 6 is a part of the ECommerce teaching material ~ (Decomposition)
— ,is an instance of* Florian Matthes's Laptop is a Dell Inspiron 5000e (Instantiation)

* Overlapping hierarchies:

— A Knowledge Base (KB) is a special kind of Database

— A Knowledge Base (KB) is a system for representing knowledge
* Cross references and associations

— Florian Matthes uses these slides

— Knowledge and Know-How are related concepts

1 Staff and departments use different topic maps!

1 How to orientate on a changing topic map?

Electronic Commerce (WS-02/03) 4-82
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Example: Concept Navigator and Topic Map

Igarithmen

=Algorithm

Medien & Kommunikation

Medien . Progra.

Electronic Commerce (WS-02/03)
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Example: Interconnecting using Drag & Drop

@ Publish & Florian Matthes €89 1publis | Informatikwissen

El Recent «
[Informatikwissen [EAEGErE Datierbpubl] [ Motes History Search wm e
L ipublix <Auf Fik~ Edt-fvdens =]fe =] B 7 0 [0F]
Ein R dell (oder all 2in
beschreibt

+  die Autbavorganisation

die Abisuforganisation

die Datenverarbeitungssystems und

die Kommunikationssysteme

eines Unternehmens oder einer Crganisation.

In der A

werden U h delle eingesetzt, um die

un fiar

) Ziele,
Softwareprojekts definisren (Oroware).

‘Wt Modell

smhrdenngen,
S
u
Design Absradionen,
ona ena Daturn 0 Inf: E ode g hodele
a7 Symtemesgn Stuburin
Fropeles N e 3
Name:  [Untemnehmensmodell .
Implementierung
Fik Select Cortent. | SR

- generische Dienste

ien\Homepagehipublix\Geschasftsplan =

=

09-99-FM-ipublix... $90817-CM-Mar... 990&21-CM-Einn...
Strukt.xls

Geschaftsplan.doc  Infrastruktur.xls

Ch| A B
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Interdisciplinary Experience

Strukturierung
des Know-hows

externe Kontakté

Gremienerfahryng
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Fuzzy Information Retrieval & Case-Based-Reasoning

Core process: Acquisition = Value-adding editing
- Utilization

Examples: Product catalogs, Service catalogs, FAQ-Lists, Portals, ...

Inform. provider A

R

Inform. provider B
[

R

Integration of information
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Fuzzy Matching: Application Domains

Structured document archives (Digital Libraries)
LAn article in politics regarding low-wage jobs which contained a chart diagram"

LA true color figure regarding mobility that can be scaled to A1 with a license fee of
approx. 4000 DM and a process time of less than 48 hrs"

Product catalogs (ECommerce)

»The cheapest Stereo-VCR including a Jog Shuttle"

A manufacturer of ship’'s screws made of titanium in Northern Europe”
Classifieds Search

,A good Japanese restaurant in the city center that accepts Master-Card"
Service catalogs (E-Brokerage)

LA low-price auto damage insurance for a BMW that allows two drivers”

LA young fellow employee with work experience abroad and sophisticated
programming skills“

Heterogeneous collections + fuzzy categories + autonomous information providers

Electronic Commerce (WS-02/03) 4-87

Digital Content: Coarse-Grain Classification
Regularity Storage Retrieval Structure
Combined Dynamic
nof x kinds  Editorial system full-text and document types
DB queries, &
Structured Hyperlink navigation metadata
Documents
] Database Fixed
N of a kind Database system queries & DB schema
joins
Structured
data
. Document Hyperlink - Navigation, Free
one of a kind manager Full-text search annotations
Free
Enterprise Information Portal: Seamless Integration of all Content
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Shortfall of Traditional Solutions

1 Relational Databases allow (precise) Satisfaction

boolean queries.
100%

= near misses

0% —
O Hierarchical catalogs force all 1799,-DM Price
customer to use one static
navigation structuring. !
> Strukturieung des Know-Hows [_ O[]
[ Fachliches Know-Haw
O Full-text search engines ignore . gffmgm
semantic structure of information @ O sofware
ObjeCtS: @ [ software-Engineering
P . @ [ Programmiersprachen
- Price @ [ ngineenng Tools
- CPU-Type [ Matlab
- [ marrix
[} statemare
[ Teamwork
Electronic Commerce (WS-02/03) [3 parenbank 4-89
[ simulation
Fuzzy Predicates
1. Semi-structured documents Satisfaction
2. ,User-friendly" fuzzy predicates 100%
@ for continuous domains
A for full-text domains
@ applicable on concept hierarchies ~ °* ' —
1799,- DM Price
3. Configurable predicates /\
A NULL semantics Intel Motorola
® denomination /
® domain-bound Pentium
4. Seamless integration by use of fuzzy /
operators (and-like, or-like, negation, Pentium I
weighting) A
Pentium Il Athlon
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Fuzzy-Information Model

1 A catalog is a set of documents.

[ A document is described by a set of properties.

[j Propertles Can be n-ah-il- Micxozoft Internet Explorer s s T R ‘3:@
defined individually for ~ -
. y DD
each available
Kategorie Bezeichnng Prozes: Hersteller RAM Taktfrequenz. Festplatte €D
document e il il .1
B HewlwPackwas | HlTIH o Hekn 160|750 2048 DM

yotem Windows CE 2 0, worinstalleste Software: Pocket Power oist, Pocket Outlook, Packet Werd, Pocket Excell, Pocket Iternet Explorer, Fasb.

» Documents of a
Slngle Category can Hotebook Compag Armada 1573 D
21

. TN-Display mst 800 x 600 Punksen bei dber 64 000 Farben. 2 MB Video Speicher. 20fach CD-ROM Laufwerk. 16 Bit Soundsystem. Touchpad.
have different

e | Compag RMB | 233 MH: 368 20Fach |2299 DM

. PC Yakumo WWW-Edition Intel Pentium I Yakumo 64MB | 333 MHz 64 GB 2699 DM
properties Moo &) Maro AGD-Graikate 56K Modemstem, 30-Sownd Tt Mo W 5 il 351 e (15) Fatmoror. Fae
pC Windhorst MT Celeron-333 [l Celeron Windhorst 64MB 64GB £ A v
* Documents of

E-VDE-TC. Intel 440 LK AG
ra CT4170 Soundkante.

ckplatze: 1 AGP. 5 PCL 2 ISA Matrox Mystique 220 4MB St
5 98, inkl SAMPO KM-711 DT 43.1 ¢m (17) Monstor. 3 Jah e

different categories
can share prOpertIeS rc Acer Enira T-7300 m el Pentism T | Acer 2 300MHE: ETE I - v

8 MB SDRAM AG]
2%0 Watt PMPO

er 15" Monitor mit TCO 95, Acer 16 Bit Soundkarte, 3 COM/US Robotics 56 Kbps Markenmodem, Lautsprecher mit
astatur

Waschautomat Hanseatic 999,00 DM
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By Comparison: Case Based Reasoning (CBR)

Probl
roblem @

CBR Cycle
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Media-Neutral Content-Management

ﬂ Providers R Editors

Production
Server

F

E =
W‘ea.a E
Export service

Workflow-Support

[ Flexible, interactive management of

semi-structured content Role concept; Rights are granted / revoked

2 Layout templates Distributed Data Input

| I R W |

1 Automatic Link management . .
Framework for personalized services
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4. B2C,B2E Systems: Concepts and Architectures

4.1 Business-to-Consumer Systems

4.2 Business-to-Employee: Enterprise Information and Knowledge Management
4.2.1 Motivation
4.2.2 Concepts
4.2.3 IT Support for Knowledge Management

4.2.4 Information Commerce (ICommerce)
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Information Commerce: ECommerce with Information Assets

Extranet Intranet Internet

Interaction Interaction

Content

Cortent

Information Commerce (ICommerce)
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Informatikwissen.de: Project Background & Motivation

Increasing Demands on Academic Education
(1 Shortening of half-life period renders content faster obsolete
(1 Increase of overall knowledge obliges lecturers to define new specializations

[ Increasing demand for multi-media presentation of content increases the price of
content creation

[ Internationalization requires multi-lingual teaching material

(4 Modularization and interdisciplinary orientation requires cooperation
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Project Goal: A Co-operative Digital Library for Teaching Material

Internal External
users users

Providers

Topic Map

Researchers
° °

Lectures
o 2 o

Professors
° °

Projects & §eminars

113
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=

Publications
Didactically
Content-Manager edited
Dokuments (PowerPoint, Word, BibTex, HTML, Latex ...) teaching material
Media (Figures, Models, Programs, ...)
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