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Computer Graphics 
is the technology with which 
pictures – in the general sen-
se (synthetic graphics as well 
as grayscale and color images) –
are generated or acquired, man-
aged, displayed, and processed
in an application-oriented man-
ner by means of computers, and
with which pictures are also 
correlated with non-graphical

application data. The term
»computer graphics« also
implies the computer-aided inte-
gration and handling of these
pictures synchronized with other
data types; e.g., audio, text and
video (multimedia systems), and
the advanced dialogue tech-
niques associated with these
data types.

Main Core Competencies
– Agent Technology
– Animation
– Augmented Reality
– Avatars
– Computer Supported 

Cooperative Work (CSCW)
– Computer Vision
– Data Exchange
– Graphical Information 

Systems (GIS)
– Graphical User Interface
– Human Computer 

Interaction (HCI)
– Imaging
– Image Processing
– Internet, Intranet
– I*net-based Learning 

and Training
– Mobile Computing
– Modeling
– Multi/Hyper Media
– Multimedia Data Bases
– Networking, 

Telecommunication
– Neuronal Nets and 

Evolutionary Algorithms
– OO-Framework and 

Compound Document
Architecture

– Perceptual Computing
– Printing & Publishing
– Product Data Technology

(PDT)
– Radiosity & Raytracing
– Secure Image 

Communication
– Security Technology
– Simulation
– Telework, Telecooperation,

Telelearning
– Video Computing
– Visual Computing
– Virtual Reality
– Visualization

Main Application Domains
– Automotive industry
– Architecture, Interior 

decoration, design
– Bank and insurance business
– Biotechnology
– Air and space travel systems
– Chemical and pharmaceu-

tical industry
– Cultural Heritage
– Education and training
– Entertainment
– Facility management
– Marketing and advertising
– Mechanical engineering
– Medicine and medical 

technologies
– Microelectronics
– Mobile information 

systems
– Online services and 

new media
– Pollution control
– Print machines
– Public administration
– Publishing trade
– Ship construction
– Social and public health,

support of older and dis-
abled persons

– Software industry
– Telecommunication, 

networking and 
service providers

– Telematics
– Telework Technologies
– T.V. Stations
– Tourism
– Transport and Traffic
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Electronic Business describes the
trade between consumers and
merchants (business-to-consumer)
or between business partners
(business-to-business) via digital
electronic media. Its most impor-
tant features are the support of
integrating cross-business proce-
dures and the connection
between existing and creation of
new added value chains.

Electronic Business (also E-Busi-
ness or EB) is realized by a set of
concepts that employ Multimedia
and networking systems for busi-
ness processes and commerce.
Exploiting the vast accessibility of
the Internet as well as intranet
structures, E-Business revolution-
izes business-to-business and busi-
ness-to-consumer relations on one
side of company walls, intra-cor-
porate communication on the
other. As there is many a market-
ing success story about the Inter-
net, the commercial interest in 
E-Commerce solutions is continu-
ously growing. Within companies,
electronic business has become an
important modus operand that
offers an enormous increase of
effectivity in employee training,
briefing, conferencing, informa-
tion exchange and data access.

The globalization of markets for
goods and services challenges the
market participants, their strate-
gies, technical systems, and
required infrastructure. The tech-
nology of the new media and E-
Commerce does not only offer
solutions to problems, but also
provides the means to take neces-
sary action.

Major challenges are:
– a large number of competitors,

caused by the fact that cus-
tomers can be easily reached
from any location world-wide

– an increasing price competition
and the necessity to use the
cost-lowering potential of E-
Commerce to a maximum.

– the need to »be different« and
therefore to find attractive
product presentation and opti-
mal design of offers.

Technical support systems for E-
Commerce applications must meet
various demands:
from the customer’s perspective:
– attractive, easy-to-use user

interfaces
– clear presentation of products,

prices, and costs
– fast and convenient access to a

multifaceted offer
– seamless integration into exist-

ing infrastructure (e.g., PC, TV)

from the supplier’s perspective:
– optimal cost benefit ratio
– distinction from competitors,

presentation of corporate
identity

– integration into existing
HW/SW and organizational
structures: interoperability
between various systems from
different producers; integra-
tion of business-to-business
commerce solutions

– expendability of systems;
reusability of data and design
components

– integration into business 
processes and supply chain

– integrated cross media produc-
tion

– use of established standards

For all these demands, the INI-
GraphicsNet offers comprehensive
competencies, e.g. in:
– industrial basis components

and integration architectures
– business TV and high-quality

multimedia broadcasting
– media warehouses and media-

zines
– distributed Business Processes

and Virtual Enterprises
– components for Information

Agents
– security mechanism and access

control 
– electronic marketing and mar-

ketplaces 
– firewall technology center 
– XML
– electronic catalogues
– 3D presentation, 3D communi-

cation and virtual environ-
ments
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EDITORIAL

Dr. Stefan Noll, Fritz Loseries, Dr.-Ing. Gabriele Englert
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Electronic Business (eBusiness) 
and Electronic Commerce (eCom-
merce) will most significantly
influence the future business
fields of trade and industry as
well as their environment, no
matter if business-to-business
(B2B) or business-to-consumer
(B2C) market. Predictions in mar-
ket growth do not see any limits.
New start-up companies shoot up
like mushrooms. Content and
communities are set up incessant-
ly and there is no end in growth
to be foreseen. Or is there?

Meanwhile critical voices accu-
mulate. They predict stagnation
and even recession in two to
three years if concepts will not
change. A forecast tells us that in
three years three of four eCom-
merce Start Ups will no longer be
on the market. Yes, a fast entrance
into the market is indeed neces-
sary for being at the edge. But an
enterprise must also be able to
develop great changes to guaran-

tee steadiness and flexibility in its
own changing business environ-
ment as well as its customers 
market. 

The bottleneck is no longer
missing the right technology,
which has been available for
some time now. It is rather com-
munication which influences
future developments, communica-
tion between people and, on a
more abstract level, between
business processes and the new
media. Themes like user-friendli-
ness, user-centric, adaptive cus-
tomer orientation and easy main-
tenance as well as the strong link-
age and combination of electron-
ic and traditional market and its
business processes will decide on
the future market growth of
applications.

Very early this has been detect-
ed by the WWW consortia (W3C).
HTML has started the revolution
on the World Wide Web. But
HTML cannot be the base for fac-

XML and eCommerce

Fritz Loseries

German Abstract 

Die Entwicklung von eCommerce
und eBusiness schreitet rasant vor-
an. Ist ein Ende abzusehen? In die-
sem Artikel wird aufgezeigt, war-
um die neue Web-Generation-Ent-
wicklung XML die eCommerce-
Dimension noch weiter öffnen
wird.

Meshed work processes: from LANEDI to WEBEDI



ing the growing demands of
eBusiness market. It was not
developed for it. It is no longer
important to use a markup lan-
guage for presenting information
on each plattform in the world
wide network independant of
place and time.

The next logical step was the
development of a programming
language supporting the indepen-
dance of plattform and enabling
the facility to run on customer
(client) or server site. Java was
born.

But what was still missing was a
standardized data exchange with
the ability of reducing production
and communication costs. The
connection of client, server and
data base in direct line was no
longer of interest, whereas the
network of users, applications,
servers and data bases became
vital. The eXtensible Markup Lan-
guage (XML) was born to satisfy
this need. 

XML and HTML descend from
one mother language, the Stan-
dardized General Markup Lan-

guage (SGML). SGML supports a
clear separation of structure, lay-
out and content. But it does not
guarantee the best usage of it.
This is up to the development
team.

SGML did not succeed victori-
ously mainly due to its complexi-
ty. It has found its niches but the
standard’s specification is to
expensive. Documentation encom-
passes several hundred pages.
Whereas HTML, simply expressed,
presents a special document type
definition (DTD) of SGML, devel-
oped for an easy presentation of
text and image on graphical dis-
plays. But HTML is a one way
solution or even worse, a dead
end for lots of demands. If at all,
HTML documents can only be pro-
cessed with hooks and eyes for
further businesses. The reason:
HTML has a layout structure.
Information about logical struc-
ture is completely missing.

Here XML steps in. XML has
been optimized and simplified in
its specification against SGML and
has additionally been data base
enabled. XML takes into account
that eBusiness is stamped by lots
of meshed work processes and
heterogenous applications. eBussi-
ness is characterized by having a
supply network as a foundation
and not a straight one way action
line.

Now, XML is the frame. The via-
bility of XML starts with XML
applications, which meet the
demands and requirements for its
intended purpose.

Long before the W3C recom-
mended XML for the Internet,
eCommerce was introduced. Dif-
ferent data formats and conven-
tions dominate the market. A
commonly used standard is EDI
(electronic data interchange). This
standard gives the developer a
framework to develop applica-
tions for different areas. Examples
are ordering and payment proce-
dures. The solution for these
examples is widely known as
clumsy and expensive. Since XML
is on the scene, there are
increased attempts to merge EDI
with XML. With these attempts
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Data exchange and presentation via XML

XML and layout processing
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EDI profits from the infrastruc-
tures and conventions of the
WWW. This attempt is known
under the term XML/EDI and will
be integrated into the internet.

The effort of using XML in
eCommerce solutions will only
succeed, if as many partners as
possible cooperate using a huge
amount of data. Commerce XML
(CXML) uses a subset of the XML
recommendation for the
exchange of business and transac-
tion data via Internet. Vendors
and customer companies submit
CXML to different standardization
organizations to become an offi-
cial standard.

In many areas of the real exist-
ing eCommerce within the Inter-
net, the main goal is to bundle

data from different vendors and
arrange it in a new way. For
example it can be interesting to
integrate data from an insurance
company into a travel agencies
web-site. Thus the customer can
search for his holiday trip and at
the same time find information
about travel insurances. The ICE-
protocol (Information & Content
Exchange) based on XML makes it
possible to exchange data
between different vendors. They
can initiate an automatic proce-
dure to collect information from
external vendors and integrate it
to a new information service.

WML (Wireless Markup Lan-
guage) und WAP (Wireless Appli-
cation Protocol) build the founda-
tion for an application concerning

Mobile Commerce. Mobile Com-
merce is predicted to achieve an
even larger economical future
than eCommerce itself. Basically,
the idea is very easy. HTML pages
are overloaded with information
and data which is not qualified
for usage in conjunction with
mobile phones. Structured infor-
mation are filtered and prepared
for presentation on mobile phone
displays.

In addition to XML representing
the level of structure, the presen-
tation of data is separated from
this into another level. This is real-
ized through a layout or style
sheet language, including RTF and
PDF as well as HTML and XSL and
other. To convert XML data into a
graphical presentation or even
into another structure, the trans-
formation language XSLT has
been specified as a standard. With
the usage of XML, XSL and XSLT a
first productive basis has been
established for enabling the
development of future-oriented,
economical eCommerce applica-
tions. 

In its long term practical experi-
ence, ZGDV has realized different
projects and applications within
the area of SGML and XML. ZGDV
is a competent partner in the
fields of R&D developments (ana-
lyzing data, processes, and appli-
cations; development of pure and
hybrid XML application solutions;
testing and analyzing in field tri-
als and operational phase). If you
are interested, please feel free to
contact us.

Point of contact

Dipl.-Math. Fritz Loseries
ZGDV, Darmstadt, Germany
Email: fritz.loseries@zgdv.de

Syndication network (© Vignette)



Even today, in the era of electron-
ic media, the realization of prod-
uct catalogues often demands a
great deal of manual work.
Authors prepare the documents
in desktop-publishing systems
adding the data referring to the
respective products. In general,
these documents are and will
remain to be published on paper.

New Media
Today the market requires differ-
ent ways of accessing product
information. Catalogues on CD-
Roms and the access via Internet
are common. The conventional
way of publishing by using these
new media with all their possibili-
ties generally means a consider-
able additional effort. The author
prepares these documents sepa-
rately, but only few parts of the
paper production can be adopted.

Cost Reduction by Multiple Use
This is, however, not necessary!
Modern production means of
product catalogues largely allow
for multiple use of catalogue con-
tents, without relinquishing the
pros of the particular media
(paper, CD-Rom or Internet). It is
indeed possible to supply the cus-
tomer with new documents, such
as single data sheets or catalogue
excerpts for special product groups.

Document Structures
In a first step the different struc-
tures of the product catalogue
need to be analyzed. Special
requirements has been taken into
account! This analysis phase is the
basis for all processes which will
operate automatically lateron.
Therefore, special diligence is nec-
essary.

In a second phase this docu-
ment analysis will result in a doc-

ument model. This model is based
upon SGML- (Standard General-
ized Markup Language) or XML-
techniques (eXtensible Markup
Language – the newly developed
language for the World Wide
Web). Therefore the model is
readable by a great number of
programmes – these will deliver
the new production environment
and will be connected to former
applications used in the supply
network for catalogue produc-
tion.

Author Environment
A crucial application -perhaps the
most important one- is the author
environment. It serves the authors
to produce the new catalogue
and to determine contents and
structure.

Furthermore access to different
databases is realized in the author
environment. The possibility to
access product databases presents
an enormous increase in produc-
tivity. They allow the author to
insert at one go whole product
groups into his catalogue. At the
same time an image database e.g.
enables all graphs and images of
the catalogue to be managed
automatically. 

The author environment also
realizes the preparation for the
(paper-) print. Special techniques
support the standard functionality
of the author system.

Databases
A great part of the data con-
tained in a product catalogue are
traditionally organized in differ-
ent databases. These data are
often not available for the cata-
logue production. A user-oriented
connection of these databases
enables the author to efficiently
search for special information

Production steps for 
electronic catalogues
Fritz Loseries
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German Abstract

Elektronische Kataloge können
technologisch gesehen heute
bereits von vielen Systemen erstellt
werden. Was im allgemeinen fehlt
ist das Know-how, um die Cross
Media Produktion von Katalogen
effizient und kostengünstig durch
die Einbindung sämtlicher
Geschäftsprozesse in einem
durchgängigen Versorgungsnetz-
werk durchzuführen.
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about products and to directly
integrate the data into his docu-
ment by data exchange.

The prepared catalogue data
themselves can be stored and
managed in a respective database.
This allows a cost-saving prepara-
tion of particular, partial publica-
tions (catalogue excerpts), but
also to reduce the production
effort and cost of the next year's
catalogue.

Webpublishing
The catalogue data prepared by
the author are available for the
Webpublishing in XML format.
XML will be represented by quite
different Web browsers (some
browsers already are able to do
so). So in this case one is prepared
for the times to come!

In case it deems necessary to
include also traditional HTML doc-
uments on the Web server, it is
possible and even easy to gener-
ate HTML out of XML with a
respective style-sheet. These
HTML pages are provided by the
Web server in a conventional way. 

CD-Rom
For CD-Rom production, too, XML
is an ideal format. One can choose
between an XML environment,
classical HTML pages or even PDF.

In an XML environment the user
can also dispose of an extensive
set of additional functionality.
The product catalogue can then
be used e.g. like a database with
numerous search functions.

Translation
Often catalogues shall be pub-
lished in different languages and
currencies. An SGML or XML envi-
ronment is the ideal location for
integrating translation tools.
Translation Memory Systems sim-
plify the translation process and
raise the productivity.

Quality
Such an integrated environment
for the preparation of catalogues
again improves their quality. The
essential data being managed in
databases and no data being
stored twice a secure consistency
check of the contents and struc-
ture becomes possible.

Point of contact

Dipl.-Math. Fritz Loseries
ZGDV, Darmstadt, Germany
Email: fritz.loseries@zgdv.de

Online interactive catalogue

Page of a product
catalogue in an
authoring system



The success story of the Internet is
strongly related to two applica-
tions, Electronic Mail and the
World Wide Web. In ancient his-
tory of Web technology (about 5
years ago) pages were mostly
based on text and still images.
Nowadays the WWW is literally
getting livelier. This is partly due
to browser plug-ins and external
applications which can be invoked
by hyperlinks and provide extend-
ed functionality to HTML. Access
to the Internet is affordable,
global and open in terms of stan-
dards and application protocols.
Therefore, some investigations
have been made to transmit live
real-time data streams. Although
global information access for mil-
lions of people using the Internet
is possible, there is no guarantee
in QoS (Quality of Service). Band-
widths are not fixed due to vari-
ous access technologies, like ana-
log modems, ISDN or corporate
lines. Also, the data is subject to
latency, packet loss and jitter.

In recent years, various mecha-
nisms for the transmission of
high-quality audio data have
been developed in the depart-
ment »Communication & Cooper-
ation«. An Internet-Telephony all
audio solution was presented in
TOPICS Vol. 10, 3/98. WAM! is the
second system which is optimized
for audio broadcasts, where
latency constraints are less impor-
tant: Several seconds of delay can
be tolerated. WAM! stands for
Wavelet Audio & Music and is a
client-server solution for broad-
casting and receiving music via
the Internet. The software server
compresses any analog, live audio
source (e.g. music from CD players
or radios) and broadcasts it over
the Internet. The receiver is a
radio-like client, which connects
to the server to receive the music
data stream. By using WAM!,
world wide access to any audio
source, such as a radio, can be
provided. Multicasting technology
is integrated for an efficient

WAM! – Live Music 
Broadcasting
Hartmut Chodura
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German Abstract

WAM! ist eine Client-Server Soft-
ware zur Übertragung von live
Audio über das Internet. Der Ser-
ver digitalisiert eine beliebige ana-
loge Audioquelle (z.B. ein Radio),
komprimiert sie und versendet sie
an Clients, sogenannte Software-
Radios. Dank einer speziellen
Technologie, die auf Wavelets
basiert, kann das Audio-Signal bis
auf die Bandbreite von Modems
reduziert werden. Zusätzliche
Mechanismen machen das Signal
robust gegen etwaige Paketausfäl-
le. In Kooperation mit dem Hessi-
schen Rundfunk ermöglicht
WAM! den weltweiten Empfang
des Senders HR3 im Internet.

Figure 1: The user
interface of the
WAM! client
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transmission of data from a single
sending entity to a large group of
recipients. Especially in back-
bones, network resources can be
saved by using multicasting as an
alternative to unicasting.

In Figure 1 the user-interface of
the MS-Windows client is shown.
Due to a proprietary compression
scheme based on wavelets, the
audio data can be compressed

while still achieving AM radio
quality. The compression scheme
allows graceful degradation of
the audio quality from high-fideli-
ty to »just understandable«
speech at 15kBit/s. So the result-
ing audio stream can be scaled
depending on the available band-
width, starting from common
modem links up to LANs and
Intranets. In case of packet loss

during transmission, the behavior
of the codec is similar to the ana-
log case of a decreased signal-to-
noise ratio. Drop-outs can be
avoided and up to a loss rate of
50%: human speech is still under-
standable. To increase the robust-
ness of a real-time data stream
forward error correction mecha-
nisms are widely used. In addition
to the scalable wavelet compres-
sion, an erasure resilient Reed
solomon codec has been integrat-
ed into WAM!. It was developed
at the International Computer Sci-
ence Institute in Berkeley, Califor-
nia and optimized for packet
switched data transmission. The
scheme works as follows: The
codec takes a message of m pack-
ets each containing b bits. The
message is transformed into a set
of n packets (also containing b
bits). Then m packets are sufficient
to reconstruct the message. Using
the XOR-codec scalable redundan-
cy is also possible. In Figure 3 an
example is shown where m=3
packets are encoded into n=5
packets. Hence a loss of up to two
packets is tolerable without any
information loss.

In cooperation with Hessischer
Rundfunk, WAM! is providing a
world-wide broadcast of the radio
station HR3 via the Internet (cf.
Figure 3). By accessing the HR3
home-page at http://www.hr3.de,
the user is able to download the
WAM! client for free and connect
to the server which is placed at
Fraunhofer-IGD in Darmstadt. In
the last months people from all
over the World, like Japan, Aus-
tralia, Brazil, USA and Hong Kong
were able to listen to HR3 which
they could not receive via conven-
tional, analog radio technology.

Points of contact

Dr. Stefan Noll
Dipl.-Phys. Hartmut Chodura
Fraunhofer IGD, Darmstadt, 
Germany
Email: stefan.noll@igd.fhg.de

Figure 3: WAM!
broadcasts HR3 to
the Internet

Figure 2: An exam-
ple of Forward
Error Correction


