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Eurescom Workshop, 20-21 March 2003
Venue: Eurescom Conference Centre, Heidelberg

The objective of the Eurescom workshop “Wireless
services in the future home” is to present concepts for
home networking and service platforms as well as ear-

The Eurescom Conference Centre (ECC) is one of the most
exclusive meeting places in Europe. It consists of a modernised
villa and a new building, both with fully equipped conference
facilities.

The ECC is located in five minutes driving distance from the
famous Heidelberg castle in one of the most beautiful quarters
of the city. The nine conference rooms offer ideal opportuni-
ties for business events, ranging from small meetings to con-
ferences with more than 100 participants. At the ECC, visitors
will find a unique blend of the distinguished atmosphere in the
historic Villa Reiner with its beautiful park and the innovative
ambience in the modern building.

The experience of Eurescom in organising international con-
ferences guarantees a professional event service, which will also
meet special requirements.

Address:
Eurescom Conference Centre, Schloss-Wolfsbrunnenweg 35,
69118 Heidelberg, Germany

Please ask for our brochure.

E U R E S C O M  C O N F E R E N C E  C E N T R E

THE INNOVATIVE VENUE FOR BUSINESS EVENTS
IN HEIDELBERG

Contact:
Carmen Tomaszewski,
phone: +49 6221 989-250,
e-mail: tomaszewski@eurescom.de

ly experience from trials, and to discuss benefits and
business opportunities that eventually will lead to a
wide deployment of future home services. 

This workshop is planned as the meeting place for
telecom operators, service providers, hardware and

software manufacturers and others interested
in the provisioning of services and appli-

cations in the Home environment.

Registration and further information:
www.eurescom.de/Public/Events/

Contact:

Valérie Blavette,
blavette@eurescom.de
phone: +49 6221 989 152

Ellen Tallås, tallas@eurescom.de
phone: +49 6221 989 124

W O R K S H O P

WIRELESS SERVICES IN THE FUTURE HOME



What could be useful does not necessar-
ily have to be easily usable. Especially at
Christmas, many people experience this.
They find nicely designed devices under
the Christmas tree, which are crammed
with plenty of more or less useful func-
tions. This year, they might get nice gadg-
ets like digital still or video cameras and
handheld PCs. This kind of Christmas
gift, which offers tremendous function-
ality, will, in most cases, offer ease of use
only to tech-savvy people, who enjoy
studying the manual and the functions of
the device while the others sing Christ-
mas songs.

Ease of use
However, not everyone is happy reading
the instructions of complex devices. The
average user would be happy just to
unwrap the device and start using it with-
out ever looking at the manual. If you want
to have success on the mass market, you
need devices, which can be operated by
just pressing some easily recognisable but-
tons. Think of toasters, microwave ovens,
TV sets, and GSM phones.

The GSM experience
The example of GSM requires further con-
sideration. GSM has been so successful,
because its basic function – mobile phone
calls – is so easy to use: You just press some
buttons, and you can talk on the move to
anyone in the world. The usability of GSM
phones was negatively affected, when man-
ufacturers and service providers tried to
include some more technologies on GSM
phones without re-thinking the interface.
The first attempt to combine GSM and
Internet on mobile phones was certainly
not a success, because browsing Web pages
on a tiny screen at slow bit rates was hard-
ly usable and, therefore, not accepted by
the users. This was a typical example of an
easily usable device made complicated –
consumers suddenly faced a high usabili-
ty hurdle. The lesson is that the simple
combination of successful and usable serv-
ices does not necessarily lead to more suc-
cess and better usability.

2.5 and 3G – a chance for usability
The rollout of 2.5 and 3G on the mass
market offers the telecoms industry a
unique chance to increase functionality
and usability of mobile devices at the same
time. So far, users could experience digi-
tal multimedia content only in a fixed or
an unconnected environment, which lim-
ited usability considerably. With the advent
of these technologies, we are entering a
new era in which multimedia services are
offered for the first time on mobile devices.
There is the opportunity to create and dis-
tribute multimedia content on mobile
devices with ease. The ease of use will be
crucial to convince consumers of the extra
benefits of the new devices and services.
Technology has to make their daily life
more convenient. Making consumers
accept new technologies requires high
usability. Even a three-year-old child and
its grandparents should be able to send and
receive customised multimedia contents
without trouble.

Challenges for R&D
Making life easier for the user makes it
harder for researchers and developers. We
have to design networks that are seamless,
services that are ubiquitous, and interfaces
that adapt to the needs of users. Though
everyone in the telecoms industry has
understood this challenge by now, this does
not mean that user-focused development
of services and devices has already become
reality.

Making increasingly complex services
on shrinking devices easily usable for every-
one is probably the biggest challenge the
ICT sector has ever faced. I am confident
that we are on the right way. Awareness
and understanding of usability issues
has increased in the ICT sector. Several
R&D projects in Europe, like Eurescom’s
projects DUS and MUST, have chosen
the user-focused service development
approach.

Positive expectation shocks
These efforts may lead to the ‘positive
expectation shock’ Tony Houghton from
BT has defined as a desirable goal in usabil-
ity. I think we need to give users many pos-
itive expectation shocks to finally reach the
goal of an inclusive information society, in
which grandparents and grandchildren will
benefit as much from advanced commu-
nications technologies as tech-savvy peo-
ple do.

User-focused service development is,
thus, the most promising approach we have
for promoting a prosperous development
of the global economy in general and the
telecoms industry in particular. If we col-
laborate now for creating many positive
expectation shocks, we have a good chance
to overcome the economic gloom that
overshadowed the telecoms sector this year.
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EDITORIAL 

REMARK

SN@PSHOT

Recently, we were asked what the
requirements are for a company to be fea-
tured in our regular section ‘In focus’. The
answer is quite easy: The company has to
be involved in the R&D activities of
Eurescom. Under this definition we are
not strictly limited to Eurescom members,
but they get preferential treatment. In the
past issues, we have only covered Eurescom
members, but next year, we will consider
also other companies and organisations
with close links to collaborative R&D in
Europe. We are, of course, always open for
suggestions, but the selection will be done
by us in a non-biased way based on strict-
ly editorial arguments.

We hope that this issue of Eurescom
mess@ge will offer you plenty of useful
and usable information. Please send us
your feedback on the usability of our mag-
azine so that we can keep it focused on the
needs of our readers.

At the end of a challenging year for the
telecoms sector and Eurescom, we would
like to use the opportunity and say ‘Thank
you’ to all our authors. Thanks to their

Dear readers,
In the cover theme of this issue we explore
the challenges and opportunities of user-
focused service development covering var-
ious aspects of usability. We invited
researchers and scientists to share their
insights and experiences on the latest
advances in this area. The related topic
‘Ambient Intelligence’ is covered under ‘A
bit beyond’. After the technology- and net-
work-oriented issues in the first half of
2002, we thought it was about time to
focus on the user-related aspects of R&D
in telecoms.

For those, who are interested in tech-
nology issues, we have, of course, also some
articles in store. In this issue, you will find
contributions about network integration
testing, IPv6, MPEG, and Model-Driven
Architecture.

In October and November, important
events took place, which are covered in this
issue. You will find reports about the IST
2002 event in Copenhagen, the Eurescom
Summit 2002, and the OSA/Parlay work-
shop in Heidelberg.

“Toy makers want high-tech Christmas”
(Reuters headline, 8 November 2002)

“OOPS – I THINK I JUST LOCKED
DADDY IN THE GARAGE!”

contributions, Eurescom mess@ge has
become an important information plat-
form for collaborative R&D in telecoms
– in Europe and beyond. With this we
would like to encourage everyone
involved in R&D and the telecoms
industry in general to discuss
with us ideas for future contri-
butions.

Wishing you a peaceful fes-
tive season and a secure and
prosperous 2003.

Your
Eurescom mess@ge
editorial team
message@
eurescom.de 
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Current topics

From 4th to 6th November 2002, this
year’s most significant event for research
and development in Information Society
Technologies (IST) took place in Copen-
hagen. ‘IST 2002 – Partnerships for the
Future’ was organised by the European
Commission in co-operation with the
Danish Ministry of Science, Technology
and Innovation.

For the first time, the annual IST event
opened its doors to all European research
in the IT and communications sector,
whether publicly or privately funded.
“This is an event designed to capture the
ideas and imagination of Europe’s In-
formation Society community, and to
strengthen the European Research Area in
the field of information and communica-
tions technologies”, explained Erkki Liika-
nen, European Commissioner for Enter-
prise and the Information Society.

The IST event took place in the advent
of the 6th European Framework Research
Programme, which was officially launched
a week later in Brussels. 3,800 delegates
from Europe and beyond attended the
event and saw up to 14 parallel sessions
and a comprehensive exhibition, which
were perfectly organised. One of the tech-

nical sessions was on ‘Next Generation
Broadband: Oasis or Mirage?’. A panel of
distinguished speakers discussed the
visions, roadmaps and barriers for the
development of future broadband net-
works and services. David Kennedy, Senior
Programme Manager at Eurescom, par-

ticipated in the panel and stressed the
importance of appropriate user-friendly
services for making broadband happen.

Further information on the event is
available at: 
http://2002.istevent.cec.eu.int/

EURESCOM AT

IST 2002 IN COPENHAGEN

EXPANDED SERVICE PORTFOLIO
Eurescom has expanded its service port-
folio. On 1 October, Eurescom started to
offer its meeting rooms in Heidelberg
under the brand name Eurescom Con-
ference Centre (ECC) to selected organ-
isers with a high affinity to information
and communications technology. Share-
holders of Eurescom have priority, if they
would like to rent meeting rooms for their
company events.

In parallel, Eurescom has started to offer
IT solutions for collaborative projects. The
success of multi-disciplinary collaborative
projects heavily depends on a reliable and
flexible infrastructure that offers efficient
administrative and technical support.
Eurescom has developed a unique portfo-
lio of such services upon an infrastructure
that has proven to meet all project require-
ments with a minimum of overhead.
Eurescom’s IT and Web service portfolio
consists of e-mail exploder lists, FTP, Web

and news services, audio and video con-
ferencing, streaming media presentations,
Web-based project management applica-
tions, dial-in services via PSTN and ISDN,
CD-ROMs and mirror-servers.

Further information on Eurescom’s new
services is available in two recently pub-
lished brochures, which can be ordered by
sending an e-mail to info@eurescom.de.
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USER-FOCUSED
SERVICE DEVELOPMENT

rather low service quality while in some
other cases even a good quality could not
be satisfactory, for instance, if the usabil-
ity of the service was not according to his
expectations.

Ways to enhance usability
The increasing complexity of new services
has, consequently, also led to more com-
plex user interfaces for the terminals. If
new services shall be successful, they have
to achieve more than just meet the tech-
nical user requirements, they must also be
easily understandable and usable. Espe-
cially the often rather low quality of the
tiny displays in mobile devices has forced
researchers to investigate alternatives, like
additional media modes, such as speech

input, speech output, and voice-controlled
services. Other ways to solve the dilemma
of small displays could be services that can
be used seamlessly with different devices.
There are particular situations in everyday
life, in which it is more convenient for the
user to use another, better suited device
for a specific task. The technical challenge
is to achieve this without interrupting an
existing session. The following articles
about the Eurescom projects MUST and
DUS present the latest R&D results, which
address the aspects of multi-modality and
seamless inter-connectivity under the new
paradigm of user-focused service develop-
ment.

It has become obvious that only services
and terminals, which satisfy the needs of
users in an easy-to-use way, will be suc-
cessful in the marketplace. Since a few
years, a paradigm shift has taken place:
From a mainly technological-driven
approach the development of communi-
cations services and devices has moved
towards a more user-centric approach that
is focused on the needs and the behav-
iour of the end-users. This user-centric
approach has changed a number of estab-
lished procedures. New strategies and
methods became necessary. Eurescom
contributed in a series of projects to the
improvement and broadening of the user-
centric approach. This cover theme gives
some examples on how user-focused
service development can make a differ-
ence for designing innovative services and
products.

The consideration of user needs, user
behaviour, and the usability of services and
terminals have become a very important
aspect during the development phase of a
service or a terminal. A number of effi-
cient and reliable methodologies have been
developed to provide tools and knowledge
for the development of sophisticated and
successful new services and devices.

Performance and user acceptance
One of the first Eurescom projects that
investigated the various aspects of a user-
focused service creation was the ‘Jupiter’
project (P605) in 1996. This project was
actually composed of three different proj-
ect proposals, and the merging of them
was more coincidental than really intend-
ed from the start. However, it turned out
very soon that the merging of the proposed
three areas – the performance issue and the
usability, as well as the overall acceptabil-
ity of new services for users – opened a
door to a new way of assessing user needs
and user behaviour from a different per-
spective. The project helped in under-
standing how performance, service quali-
ty and usability are related and perceived
by a user. It was quite surprising that,
depending on a current work situation, a
user was sometimes quite satisfied with a
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Environment and context
A person interacts with its environment,
including other persons, artefacts and
nature. Human computer interaction is
the synchronous or asynchronous interac-
tion between persons, or between a per-
son and artefacts with the help of intelli-
gent devices. The environment, or con-
text, consists of objects and their values.
The objects can describe spatial, tempo-
ral, knowledge and logical characteristics.
In the past, a system was typically used in
one spatial context, the office, for exam-
ple. Today, a system can be used in many
different contexts, which dynamically affect
its behaviour.

Example: The different spatial usage
contexts of the train information system
are my office, the train station, the track,
and the train.

Usage
A user transforms his intentions into tasks
which he expects the computer system to
help him with. The computer system may
also foresee the user’s needs and provide
information or assurance. We learn about
the user’s domain by observation, inter-
views, and surveys. With these methods,

we analyse what goes wrong, what can be
improved, or what we want to change. A
person’s actions are of varying criticality,
if you think of air traffic control, fish pro-
cessing, learning, and games. If a task is
complex, done infrequently, or a matter of
life or death, it needs special attention. A
developer should have a clear goal regard-
ing the quality of the system. Usability, as
defined by ISO/IEC 9241-11:1998 on
ergonomic requirements, is measured by
effectiveness, efficiency, and satisfaction.
Effectiveness means, you can complete the
task without error; efficiency means, you
can complete it in time; and satisfaction
means, you can do it without discomfort
and with positive attitudes. 

Methods for usage-centred design 
There are many methods, which help us
develop interactive systems (see Constan-
tine/Lucy Lockwood and van Harmelen).
According to the recommendations of
ISO/IEC 13407 on human-centred design
processes for interactive systems, we should
develop design proposals with input from
a multidisciplinary team, examine the con-
text, analyse users and organisational
needs, and present several design solutions.

WORK, LEISURE AND
LEARNING   CREATING USAGE-CENTRED

INTERACTIVE SERVICES

Ebba Thora Hvannberg
University of Iceland
ebba@hi.is

The development of interactive services
requires us to explore the user’s environ-
ment, the context in which technology
supports people. New input and output
technologies are emerging, which inte-
grate intelligent interactive devices seam-
lessly into a person’s environment. This
has motivated us to explore new design
and evaluation methods. We will discuss
several user-related topics for interactive
services, illustrated by the example of a
train passenger.  

Users
To support the user in his/her daily activ-
ities, be it work, leisure or learning, we first
need to understand what tasks he/she per-
forms. The service should not only act on
request from the user, but also foresee peo-
ple’s needs. We should anticipate the user’s
future demands. Second, we recognise the
user’s ability to express his or her inten-
tions, how he transforms them into actions,
and how he perceives his environment and
reacts to it. Sometimes, we are so immersed
in what technology can do for the user that
we forget what the user can do without
support from technology when interact-
ing with the computer. The user’s charac-
teristics, his knowledge and even emotions
may affect his or her interaction with the
services. One person may play different
social roles, for instance as a teacher, a
mother, and a student. A teacher has dif-
ferent needs than a mother. Two persons
with the same needs and social roles may
have different abilities. Technology should
aim at compensating these differences. 

Example: The passengers on the train
have the same needs, but different abili-
ties: Impaired sight, immobility, illiteracy,
high or low travel frequency. On the train
there are also people playing other roles,
such as attendant and waiter.

Stakeholders
Although a system is influenced largely by
the users, they are not the only ones who
affect its design. There are the user’s co-
workers, the system’s owners, the imple-
menters, the user’s unions, family and
friends, the governments and the general
public. The system may affect the stake-
holders’ lives, and hence they want to influ-
ence how it will be built.

Example: A railway company, service
providers and travel agents may be stake-
holders of the train information system. 
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It is also recommended that the life cycle
should be iterative and, thus, the designs
should be tested and evaluated early and
often. The methods applied in user inter-
face development are either abstract or
concrete techniques.

It is generally easier for us to understand
something that is concretely described,
such as a photo. Scenarios, or examples of
stories that illustrate how the system is
used, are concrete textual descriptions. The
actors in the scenarios are sometimes
further described by persons that have
needs and abilities. Storyboards are series
of snapshots that illustrate how the user
interface changes as the user interacts with
the system. Prototypes of the user inter-
face are a third example of a concrete tech-
nique. Prototypes allow us to test the sys-
tem by asking the user to evaluate it. By
presenting a concrete description of an
interactive service to a user we can evalu-
ate the user’s perception and reaction to
the system.

Examples of concrete models are proto-
types, scenarios, usage cases, and story-
boards.

The problem with concrete descriptions is
that they often show an example of usage
and we get tangled in details. Another
problem with them is that users or devel-
opers may focus on details and exclude
general cases. When using abstract meth-
ods, we create a very simple view first, and
then refine and add little by little the
details. Therefore, we emphasise building
an overview of the service. We attempt to
categorise so that we can look at classes of
interaction objects and not instances. Thus
we achieve consistency by using a general
term instead of many specialised sub-
terms. The user cannot easily comprehend
abstract models, such as diagrams. Since
abstraction is essential in presenting design
solutions, better methods are required.
Multidimensional technologies, meaning
types of devices and multiple input and
output, make design more complex and
abstraction ever more important. 

Examples of abstract models are navi-
gation maps, state transition diagrams,
object models, sequence diagrams, essen-
tial usage cases.

User evaluation  
A usability failure is a failure that occurs,
when the user interacts with the system
and the system departs from the required
behaviour. The goals of the required behav-
iour can be specified in terms of the usabil-
ity of the system in a certain context.
Therefore, we need to validate the inter-
action with a system with the help of users.
Since users are so different, one may be
able to trigger a failure whereas another
may not. There are expert testing methods
that substitute user testing, but we do not
fully know to what extent these methods
produce false alarms or miss interaction
failures.  

Useful guidelines, general and specific,
have been developed for various domains
of user interface design, such as air traffic
control, Web services, or mobile services.
General guidelines require that the user
should be in control and able to reverse his
actions (Preece, Rogers, and Sharp).
Required is also consistency in the user
interface and with the user’s world, visi-
bility of the status of the system, and feed-
back to actions. Interpreting users’ com-
plaints and transforming test results into
improved design is not easy and requires
several iterations and design alternatives.

Conclusion
The user should play a central role in the
design of interactive services. When devel-
opers design human-oriented applications,
they explore a person’s needs and abilities,
and the context of the activities. Since users
have to evaluate designs throughout the
development process, we need to use a
combination of abstract and concrete
methods that can illustrate designs to the
user. 

Designing interactive services is diffi-
cult, but also rewarding. To achieve the
best results requires improved awareness
and integration between the many areas of
expertise that contribute to the design of
human computer interaction.
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I plan to go from Copenhagen to
Aarhus, where I will attend the
NordiCHI conference. Should I take
the train or the plane? I decide to
take the train. At work, I look at the
train schedule on the web, decide
which train I am going to take, and
then reserve a seat. I get a reserva-
tion number that I note down on
my mobile phone. When I arrive in
Copenhagen, I show my reservation
number to the clerk, who sells me
the ticket. I consult the train infor-
mation system and walk to the right
platform. There, I look again at the
train information system, which
assures me that I am on the right
platform. I enter the train and go to
the right car, and there I am assured
by the information system that the
train is going to Aarhus. I walk to

my seat, where I am informed that
the seat is reserved for someone
going from Copenhagen to Aarhus.
I must be in the right car at the right
time and travelling to the right place.
I am happy and the train departs. I
show my ticket to an attendant,
when she comes and asks for it. “In
45 minutes we will be arriving in
Odense,” a voice from the loud-
speaker says. I have doubts – Odense
is further away. The next minute,
another voice from the loudspeaker
says that there was an error in the
information system and the train
would be arriving in Odense later.
There is nothing wrong with the
train, just a failure in the informa-
tion system. I buy a cup of coffee
from the waiter. I enjoy the beauti-
ful landscape, observe people return-
ing home from autumn vacation and
do some work on my laptop to pre-
pare for the conference. I arrive on
time in Aarhus. 

This scenario helps us to analyse what can be

improved. For example, it would be an improve-

ment, if the system could enable me to buy the

ticket on the move and receive it on my mobile

phone.

USAGE SCENARIO: TRAIN RIDE
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that the same voice or data-oriented ses-
sion may begin on one terminal and con-
tinue on another. Additionally, DUS offers
the possibility to reduce the burden of ter-
minal management, configuration, and
customisation for the user. With the ever
increasing number of these personal devices
owned by individuals, the need to manage
the complexity of communication, servic-
es, and devices and to tailor them to the
individual’s lifestyle becomes more relevant
to an increasing number of users.

Taking the view of the user
To start with, it was decided to accompa-
ny the overall technical development from
the user’s perspective: Firstly, by conduct-
ing a two-day workshop utilising the
expert based method of SUNA (Strategic
User Needs Analysis) to derive the user
requirements through writing usage sce-
narios and cases, then extracting the user’s
needs taking the user’s and market per-
spective and finally building a user-needs
hierarchy for further requirement analy-
sis and technical development. 

Secondly, by focussing the effort on an
extensive common user trial, as soon as a
functional prototype would be provided.
The results could then be fed back into
the further development of the prototype.
A pan-European, multi-phased test design,
comprising a mix of quantitative and qual-
itative methods, was designed by the four
project partners BT, Deutsche Telekom,
Iceland Telecom, and OTE. The aim was
to draw from a broad basis of user experi-
ences with today’s communication tech-

nology to derive the users’ needs and
requirements, which the development of
future services could possibly satisfy. In
addition, it was of high interest to get the
users’ feedback to the concept, the proto-
type of DUS, including technical and
graphical design issues as well as user
acceptance, tariff models, pricing, possi-
ble areas for improvements, and extensions
of functionality.  

Design of a multi-phased user trial
All user trial phases were based on a joint-
ly developed user testing procedure and
materials with nearly equal test beds in
each country. Each participant in all four
partaking countries was recruited from the
target group, users with a technical and
business background, and then screened
for socio-demographic data as well as for
their job-related and private use of com-
munication technology. Then the first half
took directly part in a focus group, with-
out getting to know the DUS-prototype
(Type A). This was done to gain an under-
standing of the user’s feelings, opinions,
problems and expectations towards cur-
rent communication technology – with-
out interferences from the prototype. After
these topics were covered, they were intro-
duced to the DUS concept and resulting
new types of services. Then they were asked
to develop possible next-day scenarios of
their personal DUS-usage to give feedback
on their opinions and discuss them.  

For the other half of the participants,
the first DUS prototype was used to con-
duct scenario-based usage cases, in which

DUS – USER-ORIENTED   
DEVELOPMENT

OF ALWAYS-ON SERVICES

Gregor Glass
T-Systems
gregor.glass@
t-systems.com

Astrid Dehnel
T-Systems
astrid.dehnel@
t-systems.com

Digital gadgets are increasingly becom-
ing a part of our daily lives, enabling us
to be online, inter-weaving our social fab-
ric. New devices and networking tech-
nologies open wide spaces for telcos to
develop and position possible services and
products. However, the development of
new products and services in dynamic
markets is challenging. This is especial-
ly true for services based on platforms
and technologies, which are not yet or
just about to enter the market. How can
such a product be planned, designed and
produced in a way to be launched and
positioned successfully? 

To reduce the risk and cost of such devel-
opments and to increase their potential
competitiveness, it has become increas-
ingly important for developers to utilise a
perspective for their development that is
rather user-oriented than technology-
driven. Considering the general market
situation as well as the user’s needs and
opinions, the product’s acceptance by the
user, and, thus, its performance on the
market, becomes more predictable. For
this reason, a multi-phased international
user trial was carried out by four European
telcos within Eurescom project P1101 to
gain insights into the user’s perspectives
and integrate these findings into the devel-
opment.

Eurescom project DUS
The project ‘Device Unifying Service
(DUS) aims at exploiting the characteris-
tics of future broadband Always-On 
mass-market services. It was particularly
explored how these new services can be
accessed from any location and delivered
to multiple heterogeneous devices, like cel-
lular phones, laptops, PCs, PDAs, fixed
line phones, MP3-players, digital cameras,
and others. Though all the user’s various
devices have different functionality and
capabilities, they can act together as one
“virtual terminal” with multiple input and
output options. DUS is a potential
enabling technology that will allow users
to seamlessly switch between devices so

Multi-phased test design of user trials carried out in parallel by BT, Deutsche Telekom, 
Iceland Telecom, and OTE.

National Test
Environments

Recruiting /
Screening

(pre test of prototype)

questionnaire
(online)

n = 15

n = 15

2 x Type A
(without DUS experience)

2 x Type B
(with DUS experience)

User Test
in Lab

Focus
Group
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provide in daily life. This needs to be con-
sidered in the marketing and communi-
cation strategy for the launch of such a
complex service. On the other hand, the
DUS experience proved to be a valuable
basis to trigger fruitful discussions with
Type B users. Both groups agreed on ease
of use and moderate pricing as key
demands. Privacy, data security, automat-
ic profile management, emerged as well
from the discussion.

Interestingly enough, quite a number of
DUS users (Type B) – no matter of which
national, professional or socio-demo-
graphic background – agreed that DUS
seemed to be a possible solution for at least
some of the daily problems they encounter. 

You can find more technical information
on the DUS project (P1101) at
www.eurescom.de/public/projects/
P1100-series/p1101/

gy use and degree of mobility in their dai-
ly work. However, the users’ perceptions
of the DUS prototype itself and its capa-
bilities, as experienced in the lab tests, were
quite similar when viewed from a pan-
European perspective. This apparent sim-
ilarity of the user experience and feedback
to the lab test contradicts the quite diverse
user experiences and opinions found in the
focus groups of each partner.  

Users were keen on participating and
helping companies to develop new solu-
tions. Today’s technology leaves the user
with a strong demand for synchronising
and managing data between devices, to
have access to their personal data from any-
where at any time, and to filter and man-
age private, business and public commu-
nication. Most of all, they demanded ease
of use. 

Generally, it was difficult for Type A
users – without prior hands-on experience
with the prototype – to fully understand
DUS as a concept and the benefits it could

the user was asked to simulate real-life
experiences and tasks in the lab. Along a
common script, they played to be Peter, a
business man who uses his different devices
in his home, travel and office environment
to organise his day and work. After each
task they filled out a short questionnaire
as well as a final questionnaire on overall
satisfaction. They were then debriefed and
re-invited for being a focus group. This
Type B covered the same topics as Type A,
but additionally going into more detail
regarding their DUS experience and result-
ing ideas, expectations, and feedback.

Conclusions of the survey 
The findings given here are of temporary
nature as they reflect the current status
(October 2002) of the analysis, which will
be finalised by December 2002. The sam-
ples drawn by the different partners were
quite heterogeneous regarding the distri-
bution of gender and age, employment sta-
tus, educational level, as well as technolo-

combinations of speech, text and graph-
ics in user interfaces. Therefore, substan-
tial Human Factors research is still need-
ed to understand the opportunities and
limitations of multimodal interfaces. Cur-
rently, many research groups are working
on issues related to multimodal interac-
tion and technology. Most of them use
proprietary solutions and dedicated tech-
nologies. For telecom companies, devel-
oping multimodal services is only of inter-
est, if these can be built on standard archi-
tectures and off-the-shelf components,
which work in real-time and can be
accessed from small mobile terminals by
ordinary users.

The goal of the project
The Eurescom MUST project focuses on
the technical implications of building a
multimodal, real-time application, and on
user research that aims to get more insight
in the human factors issues related to mul-
timodal interaction. This article focuses
on the user interface and usability aspects.
However, some words should be spent on
the technical issues. After the project team
had specified the demonstrator, a multi-
modal tourist guide to Paris (figure 1), it

EURESCOM PROJECT MUST
DESIGN AND USER EVALUATION OF A

MULTIMODAL TOURIST GUIDE
Elisabeth den Os
Max Planck Institute 
for Psycholinguistics
els.denos@mpi.nl

Mobile Internet access is expected to grow
very fast in the near future. Given the
properties of mobile terminals – small
screens and small keyboards – many
believe that the success of mobile Inter-
net access will depend on the availabili-
ty of easy and natural user interfaces. It
is well known that most people prefer to
use their native language for interaction.
Therefore, information services offered
in the mobile networks must support
multilinguality, allowing every customer
to use his preferred language. Clever use
of multilingual automatic speech recog-
nition for inputting textual information
together with other input modes like pen
input for pointing at objects on the screen
should help to obtain these user-friendly
interfaces. 

Today, little knowledge is available on the
technical and usability issues related to Figure 1: Multimodal terminal
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was not too difficult to integrate existing
language and speech technology into a
publicly available multimodal architecture.
A multidisciplinary team of speech and
language technology, human factors, and
computer specialists was necessary to tune
the technology and to write scripts to prop-
erly combine the different modules of the
application. Figure 2 shows the architec-
ture of the MUST demonstrator.

The MUST Demonstrator
The MUST demonstrator uses as applica-
tion example a multimodal tourist guide
to Paris. It is organised in the form of small
sections of Paris around ‘Points of Inter-
ests’ (POI’s), such as the Eiffel tower, the
Arc de Triomphe, etc. These POI’s are the
major entry points for navigation. The
maps show not only the street plan, but
also pictorial representations of major
buildings and monuments. When the user
selects one of the POI’s, a detailed map of
the surroundings of that object is displayed
on the screen of the terminal (figure 3).
Many map sections contain additional
objects that might be of interest to the vis-
itor. 

A golden rule for designing multimodal
interfaces is that specific modalities should
be used for the items they are particularly
appropriate for. Pen gestures are extreme-
ly good for pointing at objects on the
screen and for drawing. Speech is the best
solution for fast entry of complex textual
information. In MUST we concentrated
on collecting knowledge about behaviours
of untrained users. They had to use both
pen and speech to obtain the information
they were looking for. The pen is used for
pointing at objects on the screen (e.g. the
Eiffel Tower). This turns this Point of Inter-
est (POI) into the topic of the conversa-
tion; and speech is then used to ask ques-
tions about these objects, or to address

objects that are not shown on the screen
(e.g. “Are there any restaurants around?”).
On the latter question icons for restaurants
will appear on the display, which can be
turned into the topic of conversation by
pointing at them and asking questions, for
example about the type of food offered,
the price range, or opening hours.

The information returned by the system
is rendered in the form of text, graphics
(maps, and pictures of hotels and restau-
rants), and text-to-speech synthesis.

As an additional feature users can also
ask questions about POI’s for which the
answers are not in the database of the serv-
ice (e.g., “Who is the architect of this build-
ing?” or “What other buildings has he
designed in Paris?”). The answers to these
questions are being provided by a multi-
lingual Question/Answering (Q/A) sys-
tem, developed by France Télécom R&D,
which tries to find the answers on the Inter-
net.  

The user evaluation
Usability experts evaluated the first ver-
sion of the demonstrator. The second
improved version was tested with
untrained users. The usability experts were
asked to indicate the most important
usability problems they would expect to
occur with untrained users. Most experts
expected that untrained users would not
combine pen and speech in an optimal way,
because they are not used to speak to a
device. 

Since the focus of the user research was
on how users combine pen and speech
input, we decided to put special attention
in the test with the untrained users on how
to introduce them to the service. Half of
the users got a textual explanation of the
service on the screen, and the other half
saw a video in which someone showed how
to best use the service by combining pen
and speech, i.e. pointing at an object and
asking a question at the same time. The
analyses of the user evaluation are still
under way. However, we already noticed
that the two introductions evoked differ-
ent interaction styles. Most of the users

Figure 2: The architecture of the MUST demonstrator
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Figure 3: All along the Eiffel Tower – the MUST demonstrator in action



13mess@ge 4/2002

who only got a textual introduction did
not try simultaneous pen and speech inter-
action, whereas most of the users who saw
the video did. The users of the last group
were also more verbose (like the user in the
video), whereas the users of the first group
mostly used short command-like expres-
sions. For both groups of users it holds that
they needed time to familiarise with the
service and to feel comfortable in using it.
These results show the importance of the
learning effect of using new interaction
modes and of the way in which these inter-
action modes should be introduced to the
users. 

Conclusion
The MUST project team managed in a
quite short time with limited resources to
implement a multimodal, multilingual
demonstrator. As application example a
tourist guide of Paris had been chosen.

The first results of the user tests suggest
that new users of multimodal services have
to learn the most effective way of com-
bining the different modes, in this case
speech and pen. It helps if they see an expe-
rienced user at work, for example in the
form of a short video clip.

You can find more information on the
MUST project at www.eurescom.de/
public/projects/P1100-series/P1104/
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just like a phone or a car. Unfortunately,
this is rarely the case with communications
devices. Sophisticated, yet technology-
jaundiced and weary, customers actually
have very low expectations of technology.
We can leverage this by trying to offer a
perceived usability better than their, often
very low, expectations.

So there are no absolutes here, we just
have to do better than the user would
expect. I call this an ‘expectation shock’,
where, in the terms of one of my customers,
she was “pleasantly surprised and shocked”

with the immediacy of the response, which
was significantly above her expectation. I
have found similar expectation-related
comments in my work on Broadband, 3G,
and the Eurescom DUS project; typically:
“It sets a new expectation, you can’t live
without it!”.

I use four generic key criteria for usabil-
ity, summarised in the acronym LISA:

Location independence – the ability to
use a device or service independent of the
location.

Usability is a central factor for the suc-
cess of new applications and services. In
recent years, the telecoms industry has
become increasingly aware of this.
Eurescom mess@ge asked BT’s usability
expert Tony Houghton, what could be
learned from user survey and what his
vision on usability is.

What are your criteria for usable com-
munications devices?
I have one simple criterion: you should be
able to just use it without thinking about,

GIVING CUSTOMERS
A POSITIVE

EXPECTATION SHOCK
INTERVIEW WITH BT EXACT’S 

USABILITY EXPERT TONY HOUGHTON
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Interface – ease of use, including visual
appearance of the display, clarity of instruc-
tions, and navigation.

Speed – rapidity of response including
response time, time for information to
appear on screen and time to undertake
transaction.

Always on – immediate availability of
the service without the need to dial up.

These are generic and chosen to cover
all communications devices, and, of course,
some are not relevant to certain devices. I
use these in my customer behaviour ques-
tionnaire analysis method to ask: ‘Which
of these criteria are important to you, the
user?’, ‘What is you expectation?’, ‘What
is your perception?’. So, these are not
absolutes but vary according to customers.

How usable do you consider today’s
mobile devices in the light of your crite-
ria?
The answer must be “very poor”. We have
very low expectations of mobile devices –
we accept poor interfaces, slow speed, poor
voice quality, losing the connection. We
would never put up with it with a fixed
phone.

This is in one sense an opportunity,
because, for example, 3G gives us a terrific
opportunity to give a much better per-
ceived usability and thus an expectation
shock. My Isle of Man 3G users of Europe’s
first 3G financial service received a speed
expectation shock – “You can’t live with-
out it!” – and an interface shock – “It’s the
difference between DOS and WIN-
DOWS”.

What are the economic effects of lacking
usability in the ICT sector?
We know that poor interfaces stop people
buying and stop people working efficient-
ly. We have confidential cost benefit
benchmark data on this. I suspect we only
see the tip of the iceberg. We only see peo-
ple dropping off or complaining during a
task, session, or process. We don’t see the

people who never bother, because they are
put off even trying to use a device.

There is a well-known horror story of a
well-known supplier, whose mobile phone
is known to have lost 30 per cent traffic
due to a negative change in user interface.

Japanese FOMA 3G sales are only 10
per cent of predicted, because the usabil-
ity perception is no greater than the
expectation. So, there’s no reason for the
high expectation I-mode user to move. It
doesn’t mean that it’s bad in absolute terms.

Which options does the industry have to
improve user interfaces?
We have to define target groups and start
with their customer or user requirements.
People are different: male/female, age,
socio-economic, but also multicultural and
environmental differences. We can, then,
use concept demonstrators and prototypes
to iteratively define and meet this require-
ment. We must look for the expectation
shock.

How can different usability requirements
from high-tech freaks and less tech-savvy
users be taken into account?
In targeting customer groups, we include
the technophobe/technophile aspect. I ask
this in my customer behaviour question-
naire: “I’d like to know about your behav-
iour when a new technology becomes avail-
able, for example, Internet, Digital TV, or
WAP. When this happens, please tick the
statement below that most applies to your
behaviour.” Then five alternatives are giv-
en ranging from “I am always one of the
first to try it” to “I don’t tend to try any-
thing new”. We have also used this on
Eurescom’s DUS project.

Which methods are used to explore the
different usability requirements, and how
reliable are they?
You have to have a cost-effective way to do
this. I think of three levels, but the more

you put into it the more you get out of it:
First, a snapshot of five users; five doesn’t
seem a lot, but its surprisingly effective
and better than none. Second, a ten-day
customer or user life cycle analysis, which
is a mix of quantitative and qualitative
methods. Third, a long-term strategic,
business and customer-focus approach to
usability leading to requirement specifica-
tion, concept demonstrators and proto-
types leading to development and deliv-
ery.

How important will be interactive
devices, which adapt to the user’s emo-
tions?
It will happen, but it is like other adaptive
devices – they are not clever enough yet.
Keep things simple until we get them right!
But it will come.

Years ago in French Human Factors/
Ergonomics, psycho-physiological criteria
were being examined – like EEG and ECG
– to determine emotional states. This did
not appear in US-centric human factors.
It is now rightly being studied at MIT, for
example.

What is the role of standardisation for
usability?
Essential. There are now many often de-
facto standards. And if you don’t meet the
standard, you get a negative expectation
shock.

What is your vision for improving the
usability of ICT devices and interfaces?
That we start by the obvious: Ask people
what they want! There are still too many
times when we think we know but still
don’t bother to ask. Remember that peo-
ple are different! We then undertake the
activities I described. It is not fundamen-
tally about technology, it is about people!

The interview was conducted 
by Milon Gupta.

centre in Bristol. He is a graduate of
the University of Cambridge, Magda-
lene College, Ecole Superieure de
Commerce de Lyon, and University
College, London. With the latter, he is
currently undertaking an engineering
doctorate on predicting multi-channel
consumer behaviour, which is based in
BT exact’s Asian research centre in
Cyberjaya, Malaysia, and covers users
in the UK, Japan, and Malaysia.

Tony Houghton works for BT exact Tech-
nologies advising major national and inter-
national private and public organisations.
He has been participating in Eurescom’s
project on device unifying services, DUS,
and is author of the recent case study
‘Expectation Shock!!’ on conversion rates
and customer experience. Mr Houghton
was BT’s systems strategy and programme
manager for customer service systems in
eight European countries, and technical
advisor to BT’s international customer call

TONY HOUGHTON
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Telenor is the leading telecoms network
operator and service provider in Norway
and one of the largest companies listed
on the Oslo Stock Exchange. The inter-
national communications group with
headquarters in Fornebu near Oslo is Nor-
way’s largest supplier of fixed and mobile
communication networks. As a founding
member of Eurescom, Telenor has also
contributed to the development of col-
laborative R&D in Europe.

At the beginning of 2002, Telenor had
more than 22,000 employees. The group
had operational activities in 14 countries
and was present in more than 30 coun-
tries. Telenor has an extensive international
company portfolio. The largest operations
are in mobile communication, via com-
panies in 12 countries in Europe and
Southeast Asia.

Telenor is the world’s largest supplier of
mobile satellite communication and the
leading satellite broadcaster in the Nordic
region. Telenor is the world’s third largest
supplier of satellite services via the Inmarsat
system and one of the leading TV distrib-
utors in the Nordic region.

Four business areas
The Telenor group’s operational organisa-
tion mainly consists of the group man-
agement and four business areas. The cur-
rent division of the business areas came
into force on 1 July 2001, after a re-organ-
isation, which particularly established a
clearer distinction between services for the
private market through Telenor Plus and
for the business market through Telenor
Business Solutions. The mobile activities
are located at Telenor Mobile, while
Telenor Networks is responsible for the
network services. The core activities are
managed through these business areas, oth-
er activities are managed through other
companies.

History
Telenor can look back on 147 years of
telecommunications history in Norway.
On 1 January 1855, the Norwegian Tele-
graph Administration established Norway’s
first telegraph line between Drammen and
Kristiania. The telegraph lines were spread
throughout the entire country, and in
1870, Norway’s nation-wide coverage was
complete.

Bell in Norway
Alexander Graham Bell demonstrated his
telephone set at the stock exchange in
Drammen in August 1877, one year after
its invention. In 1893, Norway’s first inter-
national telephone connection was estab-
lished between Kristiania and Stockholm.
The first telephone sets were privately
owned, but they were eventually taken over

TELENOR R&D
AN ACTIVE PROPONENT OF COLLABORATIVE RESEARCH

by the Norwegian Telegraph Administra-
tion. 

Further milestones of telecoms in Nor-
way were the first wireless telegraph line
between Røst and Sørvågen (Lofoten) in
1906, the first automated telephone
exchange in 1920, the introduction of the
telex service in 1946, and the expansion
of direct distance dialing in 1951.

The mobile telephone service was intro-
duced in 1966. This was the forerunner of
the automatic NMT system, which was
introduced in the 1980s. The digital suc-
cessor, GSM, was launched in 1993.

When data transmission via telecoms
networks was introduced in 1969, the Nor-
wegian Telegraph Administration changed
its name to Norwegian Telecommunica-
tions (Televerket). The deregulation of the
telecoms monopoly began in 1995: Oper-
ations were re-organised, and the compa-
ny name was changed to Telenor AS. Dur-
ing the late 1990s, Telenor expanded exten-
sively abroad. Telenor AS was partly pri-
vatised on 4 December 2000. The listing
of the company was the largest in Nor-
way’s history and the largest partial sale of
a Norwegian public corporation ever.

Research activities
Research activities are organised in Telenor
R&D, which actively participates in a
number of collaborative R&D projects by
the European Union and by Eurescom. In
1991, Telenor co-founded Eurescom and
has ever since been one of the most active
members in its work programme. The list
of recent Eurescom projects in which
Telenor R&D has participated is an
impressive proof of Telenor’s high level of
involvement in collaborative R&D.

This is in accordance with the compa-
ny’s R&D vision, as stated by Berit Svend-
sen, CTO Telenor and Vice President
R&D: “Telenor R&D’s mission is to refine
and make full use of our own research
results as well as those of others, and to
create commercial opportunities for
Telenor at an early stage.”

Happy Norwegians in Telenor’s Home of the
Future.

Recent Eurescom
projects in 

which Telenor R&D  
has participated:

■ 4G – The next frontier

■ Always on – Device Unified
Services

■ E-Commerce – Impacts on Service
and Network Operations and Man-
agement

■ LUPA – Local provision of 3G and
3G+ services

■ Model Driven Architecture –
Impacts of changes in enterprise
software construction for telecom-
munications

■ MobilUS – Next generation Mobile
Information Services on UMTS

■ MUST – Multimodal, multilingual
information Services for small
mobile terminals

■ Open Service Access – Advantages
and opportunities in service provi-
sioning on 3G Mobile Networks

■ OSA – Open Service Access:
Advantages and opportunities in
service provisioning on 3G Mobile
Networks

■ Public Bluetooth Access – A prom-
ising Access Technology to Ubiqui-
tous Computing Services

■ SALTAMONTES – Selected Quali-
ty of Services Provision in a Multi
Protocol Label Switching/Differen-
tiated Services Internet

■ SCORPION – Scalable Optical IP
Transport Networks 

■ TSUNAMI – The Tsunami IPv6
Project

■ UMTS radio access – SDR and
HFR for low cost radio independ-
ent access 

■ VENUS – Virtual Environment
with Next Generation Multimedia
Systems
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Research programmes 2002
Telenor R&D’s research programmes in
2002 have covered a wide spectrum of top-
ics. There are currently ten programmes:

1. Peer-to-Peer Computing 
This research programme, started in 2001,
is examining the usage patterns, platforms
and technology typical of spontaneous net-
work communities that interact with or
without limited central resources. The aim
is to develop concepts and prototypes that
can be developed into products. 

2. The Professional Organisation 
How can Telenor help its corporate cus-
tomers gain advantages in the market, and
how can ICT solutions renew and improve
public services, for instance through
mobile solutions? These are the funda-
mental issues in this research programme,
which is based in Tromsø and Stavanger. 

3. The Future Wireless World 
This research programme is identifying
and developing technological solutions and
service concepts for future mobile com-
munications.

4. Broadband Networks 
This research programme is working on
issues at the interface between new inter-
active broadcasting services and PC-cen-
tred broadband services. One principal
focus is the realisation of cost-effective
broadband access solutions for all types of
services.

5. Flexible Communities 
The distinction between what people do
at work, at home and on the move is
becoming increasingly blurred. There is a
growing need for flexible solutions across
traditional boundaries. Through user-driv-
en research, the Flexible Communities pro-
gramme aims at encouraging knowledge,
development and use of such services and
products among Telenor’s customers.

6. Future com Business 
This research programme develops sus-
tainable business models that will strength-

en Telenor’s future position. This is done
by analysing markets and competition,
monitoring and analysing regulatory
trends, and assessing the potential of tech-
nological developments. 

7. Future Media 
This research programme provides input
to Telenor’s efforts to devise business mod-
els for future media. R&D’s role is to
develop ideas for new services, and to
demonstrate and describe how future
media will be used in the private sphere,
in public spaces and on the move.

8. Internet Network Architecture 
The information networks of the future
will use Internet technology. IP traffic is
growing significantly faster than conven-
tional phone traffic, and already exceeds
it in volume in some areas. R&D is assist-
ing Telenor in building network solutions
that are optimised for IP traffic and can

transmit data, text, images, sound and
video. 

9. Security and Mobility 
A forward-looking phone company has to
be able to offer products and services that
are perceived as secure and technically
sound. This programme is focusing on
security in selected areas relating to the
Internet, organisational structures, and
3G/4G mobile systems. In addition, the
programme acts as Telenor’s centre of
expertise for risk analysis and risk man-
agement.

10. Service Platforms 
Open service platforms allow services to
be realised irrespective of the underlying
network technology and operated across
different networks. This reduces develop-
ment costs, opening up new business
opportunities in the national and the glob-
al market.

The Home of the Future has been built
on Telenor’s property at Fornebu. It is
intended for laboratory and demonstra-
tion use. Flexibility is key: the house is
built so that inner walls and fittings may
easily be altered. Telenor R&D and the
Norwegian State Housing Bank have
jointly studied how technical solutions
and the utilisation of floor space influence
each other.

Developments in the home are influ-
enced by major changes in society such as
flexible work, mobility and individualisa-

tion. The external networks in the house
are terminated in a home network, a so-
called Residential Gateway. The home net-
work works as a firewall and carries out
routing between external and internal net-
works. The internal network uses cable-
based 100 Mbit/s switched Ethernet and
11 Mbit/s radio LAN. In addition, Telenor
R&D used the Bluetooth technology to
implement new solutions. All cabling in
the house enters and exits the machine
room, which also houses computers and
multimedia servers.

The security system alerts in case of bur-
glary, water leakage or fire, and also com-
prises camera surveillance. Lighting, heat-
ing and ventilation are controlled by nodes
in a separate network connected to the con-
trol unit by a web server. This way the func-
tions can be controlled from a separate web
page.

The distribution of multimedia infor-
mation uses a switch with 16 entry ports
and 16 exit ports with special cabling to
various outlets around the house. Thus,
programmes can be distributed from any
source to any outlet.

Further information about Telenor
R&D is available at www.telenor.com/rd

TELENOR’S HOME OF THE FUTURE 
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Cautious optimism dominated the atmos-
phere at the Eurescom Summit 2002 in
Heidelberg from 21 to 24 October. A
number of advanced network technolo-
gies and applications were presented that
nourish hopes for future profits. Howev-
er, in view of the current financial crisis
of the telecoms sector and the efforts
towards consolidation, the underlying
question in all discussions was ‘How can
we earn revenues with new network tech-
nologies and applications?’ Besides the
discussion of strategies for achieving
profits, also complex technical subjects
were covered. Not all questions could be
answered, but the 140 international del-
egates went home with plenty of new
insights on the future of telecommuni-
cation networks.

The Eurescom Summit 2002 was the
second event of its kind for Eurescom and
co-organiser VDE, the German electron-
ics association. Renowned international
experts presented first-hand insights on
technologies for future networks, at the
same time putting networks into a broad-
er context by adding business-related
service aspects. The conference brought
together the telecoms research and devel-
opment community and decision-makers

from business units of major telecoms and
IT companies, who shared their ideas and
developed common visions.

Turning technology into business 
The first day of the Summit was dedicated
to a set of four tutorials, covering subjects
such as the way towards global mobiliy,
service portability using protocol inter-
working, transport and control issues in
the optical layer, and peer-to-peer net-
works. The following three days contained
a series of presentations and discussions,
with the underlying theme, how to turn
technological advances into genuine busi-
ness successes.

According to the opening speech by Dr.
Claudio Carrelli, director of Eurescom, the
telecoms sector is currently in a consolida-
tion phase. To get back on the growth path,
new services and applications would be of
key importance. He added that there were
plenty of opportunities for broadband and
mobile applications. “Humans are visual-
ly oriented, and with all the digital photo
and video cameras being sold, everybody
becomes his own director,” Dr. Carrelli
said. Thus, a huge amount of content is
being created, he explained, that leads to a
lot of broadband traffic as people would
like to share the product of their creativi-

EURESCOM
SUMMIT 2002

THE BUSINESS OPPORTUNITIES OF 
ADVANCED NETWORK TECHNOLOGIES  

Kurt Dahm from Cisco Systems giving his
keynote speech.

Good-humoured panel participants, 
from left: David Kennedy (Eurescom), 
Andrew Houghton (European Commission), 
Joachim Claus (Deutsche Telekom), 
Michael Bartholomew (ETNO), 
Scott Robinson (Alcatel).
On the right: Claudio Carrelli (Eurescom).
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ty among their family
members and friends.

The first keynote
speaker, Kurt Dahm

from Cisco Systems, stressed the impor-
tance of controlling the operational costs
in order to be profitable. “We must main-
tain the margins by keeping the operational
costs to a minimum, and at the same time
increase the portfolio of managed services”
he said. In his view, packed-switched net-
works are the key factor for achieving low
operational costs.

Shane Wall from Intel, the second key-
note speaker, focused on seamless roam-
ing between all kinds of different networks.
“Silicon radio”, a single, small low-cost
radio chip for WAN, LAN and PAN (Per-
sonal Area Network) is a must to achieve
this vision, he said.

Wide range of topics 
The conference offered 48 high-quality
presentations, which covered a broad range
of subjects. The topics ranged from opti-
cal networking and wireless access, includ-
ing seamless mobility, to network and serv-
ice evolution and Next Generation Net-
works. As diverse issues as network and
service management, OSS, traffic engi-
neering, quality of service, performance
and security, multicast, and terminal and
user aspects were also covered.

The presentations did not only focus on
technical issues, but also on business
aspects and what needs to be done to
ensure a sustainable level of revenues,
including sufficient R&D resources for
future innovations.

mess@ge 4/2002

Discussion on broadband access 
After two days of interesting presentations,
a high-level panel of decision-makers in
European communications technology dis-
cussed the business perspectives of broad-
band services. For Scott Robinson, Direc-
tor of Carrier Service Market Development
at Alcatel, broadband is already a success,
given the fact that there are 6.4 million
DSL lines installed in Europe. DSL access
coverage, meaning the percentage of peo-
ple who can have DSL access, has already
reached a level between 60 and 90 per cent
in Europe. However, broadband is only at
the end of the early-adopter phase, accord-
ing to Mr Robinson. To make broadband
a success in the mass market several require-
ments have to be met, he explained: “Com-
pelling content drives end-user adoption”.
He expects that music and games will drive
broadband in the consumer market. He
cautioned that correct pricing is crucial.
Pricing should be attractive to the customer
and at the same time ensures sufficient rev-
enue for the operator to retain its prof-
itability. In his opinion the price should
be about 30 per cent higher than that of
narrow-band Internet access.

Andrew Houghton, who represented the
General Directorate ‘Information Society’
of the European Commission, underlined
that broadband access has become an
important policy issue in the European
Union.

The important role of broadband for the
whole economy was supported by Michael
Bartholomew, director of ETNO, the
European telecoms operators organisation.
“We believe that broadband will be an
engine to promote the European econo-

Visitors from Korea:
Sang-Hyun Choe,
director of the R&D
department of the
Korea Telecommunica-
tion Operator Associa-
tion, and In Suk
Hwang from Korea
Telekom, together
with David Kennedy,
senior programme
manager at Eurescom.

Carsten Brockmann
(Hughes Software
Systems) and Sigrun
Gunnarsdóttir (Iceland

Telecom).

Keynote speaker Shane Wall from Intel.

Nuno Beires from

Portugal Telecom

Inovação was elected

best speaker for his

MUST presentation.

Keynote speaker
Christian Huitema
(Microsoft) drawing
prizes at the end of
the conference.

Leila Lamti, Swisscom, presented
results on MPLS traffic engineering.



19

Events

my.” As a pre-condition for the successful
introduction of broadband services he
demanded “regulatory coherence across
Europe”.

Joachim Claus, senior executive vice
president of innovations management at
Deutsche Telekom, made clear in the dis-
cussion that he rejects any kind of state
intervention in the market for broadband
services, including subsidies for building
the broadband infrastructure. This view
was not fully shared by Mr Houghton from
the European Commission, who argued:
“Where markets don’t work, subsidies to
develop the infrastructure make sense.”

During the lively discussion, peer-to-
peer services emerged to be among the
potentially lucrative services of the future.
In a family, for instance, grandparents
could send images and videos to their
grandchildren and vice versa. To do this in
real-time would require a symmetrical net-
work infrastructure.

All panel participants stressed the cru-
cial importance of advanced but simple
interfaces for the successful deployment of
broadband services. “We need easy com-
munication. The ease-of-use is the key to
success,” said Joachim Claus. Josef Noll
from Telenor Research stated that it must
become possible that a three-year-old child
can say to the home communication unit
“I want to talk to grandma!”, and all nec-
essary steps for an audio-video connection
to grandmother are happening automati-
cally.

The conference was closed with a key-
note address by Dr. Christian Huitema
from Microsoft. He stressed the impor-
tance of peer-to-peer applications and
described that the IPv4 protocol does not
allow to make this possible because of the
limited address space. The IPv6 protocol
could solve the problems, is technically
available, but there is a “chicken and egg”
problem as whether the network or the

applications should start implementing it.
To break this problem, he proposed to start
implementing IPv6 in the applications and
to use a tunnelling mechanism to convey
the new protocol over IPv4 networks.

Technical demonstrations
To provide a “look and feel” of some of
the technologies presented in the sessions,
the Summit hosted a showroom with tech-
nical demonstrations. Amongst them were
three presentations of the Eurescom proj-
ects “MUST – Multimodal, Multilingual
Information Services for Small Mobile Ter-
minals”, “DUS – Device Unified Services”,
and “E-commerce Impacts on Service and
Network Operations and Management”.
The Summit participants enjoyed to have
a look at the real devices, equipment and
applications behind the different projects
and to discuss more details with the experts
who showed the demonstrations.

Visiting the future
After the Summit two technical visits took
place. At Deutsche Telekom’s FutureLab,
the Summit visitors saw a high-tech show-
room for visions and innovations in all
areas of telecommunications such as vir-

tual worlds, mobile teleshopping, and
biometric security systems, for instance iris
recognition. The second group visited
Siemens’ production site in Bruchsal where
DSLAMs, DSL modems and Bluetooth
units are made. Siemens proudly referred
to the fact that they were able to quickly
respond and supply on time the large vol-
ume of equipment Deutsche Telekom
needed to roll out its broadband T-DSL
service. 

Presentations, press releases and photos
from the Summit are available on the
Eurescom Web site at www.eurescom.
de/summit2002. Streaming media pre-
sentations with synchronised slides and
audio files from the Summit are available
on a set of five CD-ROMs. Please send an
e-mail to hauer@eurescom.de, if you
would like to receive more information on
how to get the Summit 2002 CD-ROMs.

Raban von der Malsburg, First Mayor of 
Heidelberg, Claudio Carrelli (Eurescom) and
Kurt Dahm (Cisco) at the opening session.

Sara Oueslati-Boulahia, France 
Télécom R&D, presented cost-effectiveQoS solutions for the Internet.

Press conference on
the future of telecoms
networks. From left:
Josef Noll (Telenor),
moderator Milon Gupta
(Eurescom), Claudio
Carrelli (Eurescom),
and Roberto Clemente 
(Telecom Italia Lab).

Panel discussion on broadband access.

mess@ge 4/2002
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The objective of the workshop was to pres-
ent experiences from trials and deploy-
ments of Parlay/OSA technology and to
discuss benefits and business opportuni-
ties of a wide deployment of Parlay/OSA
in the Open Services Market. In an open
services market, network operators will
have to provide highly secure, open, stan-
dard interfaces to their networks. It
becomes apparently more and more accept-
ed that the way for operators to do so is to
provide Parlay/OSA interfaces. These
Application Interfaces (APIs) give third
party service providers a set of high qual-
ity, reliable capabilities on which to base
their services.

The new business opportunities for net-
work operators comprise increased revenue
based on an increased traffic volume and
selling access to the capabilities offered by
the interfaces. In addition, the technolo-
gies supporting Parlay/OSA might facili-
tate the migration to Next Generation Ser-
vice Platforms, leading to reductions in
overall platform costs and reduced devel-
opment time-scales. 

At a previous Eurescom workshop on
Parlay/OSA in February 2002, the ques-
tion of how and when to start first deploy-
ments was discussed. Later during the year,
a number of deployments have been
announced by Turkish operator Telsim,
Telecom Italia Mobile, Swisscom Mobile,
Telia’s fixed-line branch Skanova in Swe-
den, and Irish mobile operator Meteor.
The focus of the workshop in November
was on experiences from these deployments
and also from other trials with Parlay/OSA
products and prototypes.

In the first keynote speech, Zygmunt
Lozinski, president of The Parlay Group,
pointed out that there are now Parlay/OSA
products from more than 25 vendors avail-
able. He expects the bulk of deployments
taking place in 2003, based on Parlay ver-
sion 3. Ard-Jan Moerdijk, chairman of the
3GPP OSA work group, presented in a sec-
ond keynote the state-of-the-art and latest
news from the standardisation bodies. He
highlighted again the role of Eurescom in

Parlay/OSA standardisation by giving cred-
it to the various contributions from
Eurescom project P1110 towards these
standardisation bodies.

The majority of presenters who report-
ed about their experience from first
deployments said they were using Par-
lay/OSA in the first step for internal appli-
cations only. However, the provisioning
of the interface to external service
providers was declared a clear goal. Most
deployments are still in a test phase, but
commercial service offerings based on
these Parlay/OSA products are planned
for early 2003. Giuliano Muratore,
telecommunications services director at
Telecom Italia Mobile, explained that a
major value his company sees in Par-
lay/OSA is the “increase of the applica-
tion developer base and the reduction of
development costs”. Anders Elleby, head
of strategy affairs of Swisscom Mobile, said
that with opening the network to third
parties there is of course a risk of giving
away a key business asset, but that this
also needs to be balanced against the addi-
tional revenue opportunities from third
party service development. 

An impressive example for fast installa-
tion of a Parlay/OSA product was given
by Stephen Young, director advanced serv-
ices at Meteor. He expects to complete the
still ongoing installation within three and
a half months. He also expects that they
will be able to make most service devel-
opments within two to three months: “If
the service development would take one
year, then the customer interest in the serv-
ice might already have gone until the serv-
ice offering can be started.”

The workshop participants expressed
their great satisfaction with the workshop.
The best speaker award went to Martin
Yates from BTexact for his presentation on
‘Status and opportunities from Parlay-X’.

For those who missed the event, there is a
CD available with audio/video streams of
all presentations. Details can be found at
www.eurescom.de/OSAatWork.

PARLAY/OSA AT THE
THRESHOLD TO DEPLOYMENT

EURESCOM WORKSHOP PRESENTED LATEST API SOLUTIONS

Uwe Herzog
Eurescom
herzog@eurescom.de

The Eurescom workshop ‘OSA and Par-
lay @ Work – Moving towards deploy-
ment’ took place at the Eurescom Con-
ference Centre in Heidelberg from 13-14
November 2002. It attracted nearly 100
attendees, who represented network oper-
ators, manufacturers, solution providers,
regulator and academia from Europe,
America, and Asia. At an exhibition area
several vendors and network operators
were showing their latest developments,
products, and trial results.

Keynote speaker Ard-Jan Moerdijk:

“Parlay/OSA is more than IN: 

It supports multiple business models

and a lot more horizontal APIs.”

Nearly 100 participants
attended the workshop.

Keynote speaker 
Zygmunt Lozinski:
“Multiple analyst
reports are now 
projecting a billion
dollar Parlay/OSA
business by
2006/2007.”

20
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Addressing and DNS 
The extended address space is one of the
main advantages of IPv6. Address space
can be allocated by the Regional Internet
Registries (RIPE in Europe). The discus-
sion about ideal allocations of addresses
for various types of networks is ongoing.
In Tsunami, typical network scenarios –
large ISP, mobile operator, large corporate
network and dial-up networks – have been
outlined, and principal addressing guide-
lines for these scenarios were described.

Special addressing cases were considered
and focal attention was given to automatic
network renumbering – we performed
practical tests with stateful and stateless
renumbering techniques.

In the area of DNS (Domain Name Sys-
tem), we looked at operational issues dur-
ing the transition. In the transition phase
from IPv4 to IPv6, a mixed environment
of IPv4 and IPv6 will exist for a long peri-
od of time. In this period, the DNS servers
will evolve from an IPv4-only state into a
dual-stack server, and potentially at the end
into a pure IPv6 stack. In every state a
server should be reachable by the specific
transport protocol: IPv4, IPv6, or both. To
achieve this, various mechanisms could be
used. One of the experimental ideas is DNS
bridging; DNS servers forward requests
from IPv4 to IPv6 and vice versa. In Tsuna-
mi, we looked at DNS bridging, but we

had to realise that currently available DNS
software implementations (BIND9) do not
support practical DNS bridging with IPv6,
therefore we could not perform practical
experiments. 

Secure mobility
There are two more features of IPv6 besides
the larger address space that are often con-
sidered as the big advantages of IPv6: The
enhanced mobility support and the inher-
ent security support (IPsec). Together, they
enable a better support for nomadic Inter-
net users than IPv4. In the context of the
project, a Europe-wide, IPsec-based IPv6
VPN has been established between the
project participants for practical experi-
mentation with several IPv6 IPsec imple-
mentations. The available implementa-
tions have shown that the technology is
ready for use. Secure mobility will certainly
become a common feature of IPv6 appli-
cations, which is not available on the IPv4
Internet today.

Contributions to IETF
The project task with the greatest impact
so far has been the continued work in the
Next Generation Transition working group
of the IETF. In the framework of the
Tsunami project, discussions on the mail-
ing list with other active members of the
IETF as well as a presentation at the Min-
neapolis IETF meeting and input for the
Yokohama meeting have been provided. 

One of the main concerns of the proj-
ect participants was that a plethora of tran-
sition mechanisms has potentially severe
implications on operational aspects of the
transition process from IPv4 to IPv6, par-
ticularly for network operators. Addition-
ally, there are technical concerns about the
interaction of all mechanisms, which has
not been investigated by the IETF in
depth. Meanwhile, the IETF has recog-
nised that continued work on – partially

TSUNAMI PREPARING FOR IPv6 DEPLOYMENT

Dr. André Zehl
T-Systems
andre.zehl@t-systems.com

The Eurescom project ‘Tsunami’ – the
Japanese expression for ‘tidal wave’ – got
its name from Vint Cerf´s famous saying,
that “the tidal wave of IPv6 is going to
hit the coast soon”. In order to be pre-
pared for the challenges that will go along
with the introduction of the next gener-
ation Internet protocol – IPv6 – Eurescom
project P1113 investigated the planning
and building of IPv6 networks, continu-
ing the work of Eurescom’s Armstrong
project (P1009).

The aim of P1113 was to provide practi-
cal recommendations for network plan-
ners on selected aspects of IPv6. This was
done by functional experimentation with
available IPv6 products. The Tsunami proj-
ect focused on five issues:  
■ IPv6 over Multi Protocol Label

Switching (MPLS) core networks,
with a focus on routing aspects, 

■ IPv6 addressing and DNS for ISP
scenarios (mainly on number planning
and renumbering),

■ Mobile IPv6,
■ IPv6 network security (security of

translation mechanisms, IPsec, fire-
walls), and

■ Preparation of input to IETF on
transition mechanisms.

IPv6 in MPLS backbones
Multi-Protocol Label Switching (MPLS)
core networks provide means of traffic
engineering and Virtual Private Network
(VPN) services provision. Over the last
years, many ISPs and telecom operators
have invested in setting up MPLS net-
works. With IPv6 the question emerged,
what kind of update, upgrade, or transient
solution will enable MPLS core networks
to transport IPv6 traffic. There is a range
of different techniques available, from sim-
ple tunnelling to vendor-specific solutions.
A guideline for the usage of IPv6 over
MPLS has been described by P1113, and
the pros and cons have been compared.
The type of usage of IPv6 in MPLS back-
bones will have implications on costs, net-
work management, and flexibility, depend-
ing on the existing network environment.
The comparison prepared by P1113 can
help to make the right decisions. 
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readily be implemented by operators. This
methodology was called Network Integra-
tion Testing (NIT), a terminology which
has also been adopted by ETSI.

Over the last 11 years, about 580 per-
son months have been invested to devel-
op Eurescom’s NIT methodology. NIT has
been developed not only for testing Euro-
ISDN networks but had been extended
also for ATM, Frame Relay, IN, GSM,
GPRS and, most recently, also for UMTS
and IP networks. 

Testing methodology
The basic principles and steps of the NIT
methodology are shown in figure 1.

Each Test Case is associated with a cor-

responding Test Purpose (TP), for exam-
ple, verifying that the network has a
required capability such as the ability to
support certain packet sizes or that it
exhibits required behaviour in response to
a specific event in a particular state. A col-
lection of Test Cases is known as a Test
Suite. The structure of the Test Suites and
the purpose for each test are given in the
Test Suite Structure and Test Purposes
(TSS&TP) document.

The Abstract Test Suite (ATS) is a stan-
dard automatic test methodology, which
can be run independently of any specific
test tool implementation. ATS that are cus-
tomised for a test tool are called Executable
Test Suite (ETS) and are generally pro-

Heinz Brüggemann
Eurescom
brueggemann@eurescom.de

NETWORK INTEGRATION   
TESTING EURESCOM’S MINIT RESULTS 

NOW WIDELY ADOPTED

academic – transition mechanisms could
slow down the transition phase from IPv4
to IPv6. Therefore, it was decided in mid-
2002 that a new working group should
push a stronger consideration of opera-
tional IPv6 aspects. The ‘v6ops’ working
group was started in the IETF, taking over
some work of the ‘NGTrans’ working
group, but giving stronger emphasis to
operational aspects. While the Tsunami
work was certainly only a minor contri-
bution for stronger consideration of oper-
ators’ concerns, this development in the

IETF is certainly a progressive step from
an operator’s point of view.

Conclusion
This article cannot outline all the achieve-
ments of the project, as further work was
done, e.g. on routing aspects and Internet
telephony. The recent announcements and
activities from software and hardware ven-
dors, service providers, and the project par-
ticipants indicate that the introduction of
IPv6 will speed up in 2003. The experi-
ence gained and the practical guidelines

elaborated by the Tsunami project team
are available to help the project partici-
pants’ companies and all Eurescom share-
holders to master the challenges of the
arrival of the tidal wave of IPv6.

More information on P1113 ‘Tsunami’
and all project reports are available partly
in web format and partly as downloadable
documents at: www.eurescom.de/pub-
lic/projects/P1100-series/p1113

Already in 1991, Eurescom started to
develop a common test methodology for
the increasingly complex telecommuni-
cations networks. Until today, network
integration testing has been a permanent
topic in our work programmes. The
remarkable point about this series of proj-
ects is that they have never been related
to research or strategic studies – the core
domain of Eurescom’s work. The success
of these projects showed already very ear-
ly that Eurescom, as an organisation of
European operators, is well suited to sup-
port its shareholders also in the opera-
tional work.

Callenges of network integration
Since the introduction of ISDN, it has
become obvious that the integration of
new networks and the diversity of their
implementation represent a real challenge
for the operators. Interoperability testing
of new network technologies with legacy
systems or alternative networks became
increasingly costly and time consuming.
In addition, the introduction of new, very
complex and challenging services that
required short time to market increased
the pressure on the operators. It became
obvious that manual testing or confor-
mance testing alone was not sufficient any-
more. What was urgently needed was a
new methodology that enabled operators
to run their tests in an automated way.
Eurescom project P412 developed a new
standardised test methodology that could Figure 1: Network Integration Testing Methodology
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MPEG IN A NUTSHELL

vided by test tool manufacturers. The ATS
is specified as a collection of Test Cases
together with required declarations and
components. It is written in the Tree and
Tabular Combined Notation (TTCN). 

The MINIT project (‘Mobile and IP
Network Integration Testing’ P1016)
implemented and carried out a number
of automatic test sessions (see example in
figure 2).

End-to-end network solutions
Operators spend significant time and
resources ensuring that features and serv-
ices work end-to-end on their networks.
This often necessitates a close working rela-
tionship with vendors to resolve unfore-
seen problems and interface incompati-
bilities. This, in turn, may imply hardware
reconfiguration and software tuning, or
implementation of software patches and
other provisional solutions to resolve prob-
lems. The result is often a delayed intro-
duction of services and even an impact on
the brand, with increased costs due to the
need to handle customer complaints. Soft-
ware upgrades and new version releases
also pose notable challenges for operators,
who must ensure interoperability within
and between networks based on different
system vendors and architectures. Primary
contributors to interoperability problems
are the increasing complexities of wireless
networks and the diversity of available
options to achieve end-to-end 3G-network
solutions.

Network Integration Testing is recom-
mended as the preferred approach to 3G
network/GSM testing. Experience with
GSM has indicated automated execution
rates of some 50 test cases per hour at the
radio (Um) interface and rates of up to 500
test cases per hour at the Mobile Switch-
ing System (A) interface. The test suites

developed by the Eurescom MINIT proj-
ect and standardised by ETSI will be of
benefit to operators of GSM and UMTS
networks world-wide, promoting service
integrity and reducing the costs of testing.
The technical specifications are also of
interest to test laboratory managers and
test tools implementers dealing with
fixed/mobile integration issues. Test probe
manufactures should now be encouraged
to produce suitable test probes for GPRS
and UMTS.

Conclusion
It is unlikely that the deployment of all-
IP core networks will reduce the need for
network-integrated testing. The introduc-

tion of TCP/IP-based protocols for func-
tions previously associated with the user
plane (e.g., RTP/RTCP) does not neces-
sitate a shift in testing paradigms. Appli-
cations can be readily validated using the
well-established Network Integration Test-
ing methodology.

Adoption of MINIT project results by
ETSI stresses the value and importance of
Eurescom project work. To date, five ETSI
Technical Specifications have been approved
with two others expected shortly.

Further information is available on the
Web at:
www.eurescom.de/public/projects/P1000-
series/p1016

Figure 2: Network Integration Testing

Established in 1988, the group has pro-
duced widely used standards such as
MPEG-1 and MPEG-2. Furthermore, it
defined MPEG-4, the standard for multi-
media for the fixed and mobile web and
MPEG-7, the standard for description and
search of audio and visual content. Work
on the new standard MPEG-21 ‘Multime-
dia Framework’ has started in June 2000. 

How MPEG works
A video stream is a sequence of video
frames. Each frame is a still image. A video
player displays one frame after another,
usually at a rate of 30 frames per second.
The basic idea behind MPEG video com-
pression is to remove spatial redundancy
within a video frame and temporal redun-
dancy between video frames. To reduce

spatial redundancy a mechanism similar
to JPEG, the standard for still image com-
pression, is used. Motion compensation is
used to exploit temporal redundancy. The
images in a video stream usually do not
change much within small time intervals.
The idea of motion compensation is to
encode a video frame based on other video
frames temporally close to it. Frames are
encoded in three types: intra-frames (I-
frames), forward predicted frames (P-
frames), and bi-directional predicted
frames (B-frames).
■ An I-frame is encoded as a single

image, with no reference to any past
or future frames.

■ A P-frame is encoded relative to the
past reference frame. A reference
frame is a P- or I-frame. The past ref-

Anastasius Gavras
Eurescom 
Gavras@eurescom.de

MPEG is a compression standard for
audio, video, and data established by the
International Telecommunications Union
(ITU) and the International Standards
Organisation (ISO). MPEG stands for
Moving Picture Experts Group, a work-
ing group of ISO in charge of the devel-
opment of standards for coded represen-
tation of digital audio and video.
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MPEG-1 is the standard on which such
products as Video CD and MP3 are based.

The MPEG-2 (ISO/IEC 13818) stan-
dard, established in 1994, is designed to
produce images of higher quality at higher
bit rates (e.g., 720x480 studio quality
images at up to 15 Mbits/sec). MPEG-2
is the standard on which such products as
Digital Television set top boxes and DVD
are based.

MPEG-4 (ISO/IEC 14496), became a
standard in early 1999 and is especially
well suited for mobile and PSTN applica-
tions at video bit rates from 5-64 Kbits/sec
and up to 2 Mbits/sec for TV, and movie
applications. Beyond its extended bit-rate
range, MPEG-4 extends the previous stan-
dards to many more application areas
through features like scalability, error
resilience, seamless integration of differ-
ent types of ‘objects’ in the same scene,
interfaces to digital-rights management
systems and its ways to build interactivity
into the content.

MPEG-7 (ISO/IEC 15938) is a standard
for describing the multimedia content data.
This standard supports some degree of
interpretation of the information’s mean-
ing, which can be passed on to, or accessed
by, a device or a computer code. MPEG-7
offers tools for structuring information
about content (so-called metadata). 

Audio-visual archives are hard to search,
because content owners currently employ
their own proprietary metadata schemes.
With MPEG-7, information can be added
to broadcasts; personal video recorders and
search engines can use this information to
facilitate multimedia content management
in interoperable ways.

Interoperability and its pitfalls
MPEG-1 and MPEG-2 provide interop-
erable ways of representing audio-visual
content, and the experiences to date are
promising. However, as multimedia plat-

forms as well as transmission speed and
storage capacity costs decrease, digital
rights management (DRM) becomes nec-
essary to protect the value of the content.
In its current form though, DRM is defeat-
ing interoperability, because it locks up
standardised content using non-standard-
ised protection mechanisms. The MPEG
group understood very early that more
interoperability in DRM is crucial and
included ‘hooks’ in MPEG-4 as a set of
standardised interfaces to proprietary Intel-
lectual Property Management and Protec-
tion (IPMP) systems. Interoperability in
DRM is a very difficult issue that requires
standardised trust and a trust infrastruc-
ture that is not readily available.

MPEG-21 Multimedia Framework
The goal of MPEG-21 is nothing less but
to describe the digital content world as
such. It is largely about describing how dif-
ferent elements build an infrastructure for
handling digital content. The first deliv-
ery of MPEG-21 is:
■ The digital item declaration, an XML-

based schema for declaring digital
assets.
Additional planned deliveries down the
roadmap include:

■ More interoperable IPMP than in
MPEG-4. 

■ Digital item identification and
description, for uniquely identifying
content.

■ The Rights Expression Language
(REL), allowing for a standardised
expression of rights, using standard-
ised terms defined in the Rights Data
Dictionary (RDD).

■ A unified description of environments
in which content is being used.
The timetable for MPEG-21 standard-

isation suggests that some parts of MPEG-
21 should become an international stan-
dard in late 2002, while some other parts
should become a standard in the second
half of 2003.

Conclusion
The MPEG family of standards has proven
to be one of the most successful standards.
A multi-billion-euro industry would be
unthinkable today without such widely
used standards as MPEG-1 and MPEG-2.
Currently, MPEG-4 is entering the mar-
ket as an open standard for multimedia,
and MPEG-7 will help managing the
growing abundance of content. Finally,
MPEG-21 will make trusted interaction
with content more transparent creating a
truly global multimedia content market-
place.

Links:
■ http://mpeg.telecomitalialab.com

The MPEG home page
■ http://www.m4if.org

The MPEG-4 Industry Forum
■ http://www.mpeg-industry.com/

The MPEG-7 Alliance

erence frame is the closest preceding
reference frame.

■ A B-frame is encoded relative to the
past reference frame, the future refer-
ence frame, or both frames. The future
reference frame is the closest following
reference frame (I or P).

A typical IPB sequence is shown in Figure
1. The arrows represent the inter-frame
dependencies. Frames do not need to fol-
low a static IPB pattern. Each individual
frame can be of any type. Often, howev-
er, a fixed IPB sequence is used through-
out the entire video stream for simplicity. 

MP3 and MPEG-1
The MPEG standards are published in sev-
eral parts. In the case of MPEG-1 there are
5 parts that constitute the standard. Part 1
is combining one or more video and audio
data sources with timing information to
form a single stream. Part 2 specifies a cod-
ed representation for compressing video
sequences. Part 3 specifies a coded repre-
sentation for compressing audio sequences.
MP3 encoded audio files are simply files
complying to Part 3 of the MPEG-1 stan-
dard. Part 4 specifies a compliance and test-
ing framework. Part 5 is technically not
part of the standard, but a reference imple-
mentation of the first 3 parts. 

MPEG-2 is a standard currently in 9
parts. The first three parts of MPEG-2 have
reached standard status and are compara-
ble to the three first parts of MPEG-1. The
other parts of MPEG-2 are at different lev-
els of completion.

Applications
The MPEG-1 (ISO/IEC 11172) standard,
established in 1992, is designed to pro-
duce images of reasonable quality and
sound at low bit rates (e.g., 352x288
images with VHS quality at 1.5 Mbits/sec).

Figure 1: Typical MPEG-1 encoding pattern and dependencies. 

I B B P B B I
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concerning all 20 Project Proposals, and
we will launch the Projects as they have
sufficient support to run.

Just to highlight some interesting project
proposals:
■ Enterprise-to-Enterprise Business

Process Communications using
ebXML 

■ Multiple devices service Delivery
(MultiDeli): exploring techniques to
keep the user profile definition across
technologies such as XML, SIP, Blue-
tooth, etc.

■ GMPLS and MPLS in Enhanced IP
Networks – GENIE: development of
MPLS into a generalised MPLS in IP
networks and how to evolve current
MLPS infrastructures to GMLPS con-
sidering the interoperability of tech-
nologies and interfaces

■ OSA from Lab to Live – bringing
OSA/Parlay equipment from the labo-
ratory to commercial deployment

Due to the interleaving of the preparation
of the Eurescom Project Programme 2003
and the preparation of the 6th Framework
Programme we will ask our members for
additional Project Proposals as soon as the
results of the first 6th Framework Pro-
gramme Call will be known. We also accept
new Project Proposals at any time. So, if
challenging topics emerge, please do not
hesitate to send them to us.

For more details on the Projects for the
Eurescom Project Programme 2003 please
visit the following Web site: 
http://www.eurescom.de/secure/workpro-
grammes/WP2003/default.asp

20 SOUND PROJECT PROPOSALS –
THE EURESCOM PROJECT  

PROGRAMME 2003
Karin Becker
Eurescom
becker@eurescom.de

For the Eurescom Project Programme
2003 twenty good and sound Project
Proposals have been made. The Pro-
gramme somewhat reflects the overall sit-
uation of the IT market. Many researchers
are very involved in the preparations of
the European 6th Framework Research
Programme, and there are severe cost con-
traints on human resources at our mem-
ber companies. Therefore, the Project
Proposals for next year’s Project Pro-
gramme need to be very focused and take
business opportunities into account. We
will call our members for participation

During the difficult business situation,
the telecommunications industry cur-
rently has to face, it is of great benefit for
the Eurescom member companies that
they can profit from the multiplying fac-
tor and the synergy effects, which can be
achieved by collaborative research. This
explains the overwhelming interest we
had for our newly started study pro-
gramme. The available budget allowed us
to immediately start five of the 17 pro-
posals. More will be started in December
and January. The ones, which were just
started, are briefly introduced below.
Results of these Studies will be available
to the subscribers of the Study Pro-
gramme in February 2003.

CoolTown – like architectures and
telecom networks (P1241)
This study analyses two types of architec-
tures:
■ Local, Web based, CoolTown-like

architectures for context based infor-
mation retrieval

■ Information Technology (IT) and tele-
com Internet Protocol (IP) networks
and architectures for IP services (par-
ticularly UMTS)

The CoolTown-like architecture seem to
have good and simple soft- and hardware
interfaces for relating the information con-
tent to the context (location, exhibit at
museum, item in shopping mall, etc.). It
supports local web-based and also peer-to-
peer type of interactions. It is oriented
towards Personal Digital Assistants
(PDAs), cameras and other accessories
nomadic user might have. It gives a good
framework for collecting information and
creation of so-called content clipboards.

Content clipboards can be processed,
improved, completed, uploaded to a user’s
home or business domain. They can also

be a basis for e-commerce activities. The
role of IT and telecom IP networks could
be multiple, e.g. content delivery, e-com-
merce, etc. The study will suggest which
research and development activities are
needed to achieve the most promising types
of services discussed, giving a problem def-
inition for the future research and devel-
opment projects, supported by a business
case.
For more information contact:
Heinz Brüggemann,
brueggemann@eurescom.de

Web Services Orchestration
(P1242)
Web service technologies provides the
means to describe, locate and invoke a web
service as an entity in its own right. What
the basic technologies do not give us, how-
ever, is the rich behavioural detail that
describes the role the service plays as part
of a larger, more complex orchestration.
The vision of web services assumes a loose-
ly-coupled environment, where services
compete and collaborate with each other
over the Internet. There is a need, there-

NEW EURESCOM STUDIES    
HAVE STARTED
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fore, for web services-specific orchestra-
tion specifications to support this vision.
Currently, there are a number of propri-
etary orchestration specifications that are
not interoperable. 

This study will analyse the orchestration
specifications and how they support the
implementation of complex web services
orchestrations between businesses. The
study will assess the emerging trends in
terms of standardisation and the means by
which interoperability will be achieved.
For more information contact:
Uwe Herzog, herzog@eurescom.de

Perspectives and Potentials of
ebXML-standards for SMEs (P1243)
The ebXML (electronic business XML)
standard is to enable enterprises, inde-
pendent of size and location, to meet and
conduct electronic business through the
exchange of XML-based messages. As all
companies that have established the stan-
dard are global players, the standard has
the potential to become the dominant stan-
dard in the domain of B2B (Business to
Business) electronic commerce. ebXML
defines a unified terminology. As a conse-
quence one B2B-language is established
that can be used and understood by all
involved stakeholders.

This study will investigate the relevance
of the ebXML for small- and medium-sized
enterprises (SME) with regard to the telcos’
business. The goal is to assess the expect-
ed “diffusion rate” and market potentials
of ebXML for SMEs. Especially the ques-
tion “How far does the standard meet the
real requirements and needs of SMEs in
the context of virtual electronic market-
places and unification of business process-
es?” is in the focus of this study.
For more information contact: 
Uwe Herzog, herzog@eurescom.de

Homogeneous Infrastructures for
Hot Spot Scenarios (P1244)
The provisioning of data services to mobile
users in hot spot areas will be investigated.
The approach is to submit a proposition
of a homogeneous infrastructure provid-
ing content to hot spots as well as the dis-
tribution of data within hot spots. Mobile
and fixed hot spot feeding scenarios inde-
pendent of hot spot size and access tech-
nologies will be analysed.

Normal access to the Internet, additional
services for communities or ad hoc net-
works can be realised. These services can
be provided always and everywhere at fairs,
events, conferences, busses and trains,
tourist regions, hotels, airports, cruise ships,
and shopping centres.
For more information contact:
Heinz Brüggemann,
brueggemann@eurescom.de 

Ethernet based Access Networks
(P1245)
Ethernet has proven itself in the corporate
Intranets/IP networks in a LAN environ-
ment as a layer 2 transport technology.
Recently, Ethernet made its way into the
metro part of the network, so it is present
at the edge of the core network. Further-
more, Ethernet is also the technology of
choice to connect customer devices such
as, for example, PCs to the network. This
makes Ethernet a natural choice for the
access network as a layer 2 transport tech-
nology.

Ethernet is already widely deployed in
the DSL (Digital Subscriber Line) broad-
band access network, but only in con-
junction with ATM (Asynchronous Trans-
fer Mode). The study will investigate the
potential future role of Ethernet in the
absence of ATM and its add-on function-
alities such as, for example, VLAN in the
access network, also in conjunction with
other emerging technologies such as MPLS
(Multi Protocol Label Switching). It will
survey the various newly proposed Ether-
net based access network solutions and pro-
vide a basic economic analysis to assess the
benefits of Ethernet in the access network.
For more information contact:
Adam Kapovits, kapovits@eurescom.de



developed, which explains the application
of MDA in specific domains.

The main goal of the MODA-TEL
project is to develop and deliver to the
industry the methodology to apply model
driven architectures and related technolo-
gies. To prove its usability, the project will
actually apply this methodology on tele-
com specific applications, including the
development of platform independent
models for these applications. It is also
within the objectives of the project to spec-
ify and prototype the tool chain extensions
necessary to support the automation of
the software development and operation
processes, as well as information integra-
tion and management.

Furthermore, the project aims to
advance the current state-of-the-art by con-
ducting research in areas that have not been
addressed so far, like business modelling,
QoS awareness, model transformations
and their traceability as well as necessary
improvements to UML. Last but not least,
the project will contribute to industrial
standardisation bodies in order to obtain
standards suitable for telecommunications
applications in this area.

The stakeholders
Since the MDA is of concern to all players
in the telecommunications domain, the
MODA-TEL project has been set up as
a joint effort of European stakeholders
in the telecommunications industry. The
availability of this kind of methodology and
tools would be beneficial to all players.

Users, like network operators and serv-
ice providers, would be able to develop and
deploy new services faster as well as man-
age and operate them with higher effi-

ciency. System developers and integrators
would be able to deliver easily complex,
interoperable solutions to their customers.
Tool vendors would be able to satisfy the
demand for high quality development
environments, supporting quality of serv-
ice awareness. Customers would benefit
from the rapid availability of flexible and
tailored services.

Outlook
The project is scheduled to finish in 2004.
The total budget amounts to approxi-
mately 3 million euro; about 1.5 million
euro are co-funded by the EU.

The partners in the consortium include
network operators and service providers
such as France Télécom and Telenor, tool
vendors such as Softeam and Interactive
Objects, systems integrators such as T-Sys-
tems and Intracom as well as research insti-
tutes, like Eurescom and the University of
Twente.

The first results of the project will
already be available at the end of 2002 and
will include a description of the founda-
tions and key technologies. Early next year,
the project will publish a first version of
the methodology under development as
well as guidelines for the application of
MDA including the technologies covered
by it. Later in 2003, a tool chain specifi-
cation for supporting MDA driven devel-
opment will be available.

More information about MODA-TEL
including a detailed list of planned deliv-
eries is available at www.modatel.org. See
also Eurescom mess@ge 2/2002 as well as
www.omg.org/mda for more information
on Model Driven Architectures.
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BLUEPRINTS FOR
TELECOMS SYSTEMS

»IST« PROJECT »MODA-TEL« WORKS ON MODEL DRIVEN
ARCHITECTURES FOR NETWORK INFRASTRUCTURES

Anastasius Gavras
Eurescom 
gavras@eurescom.de

In September 2002, a European collabo-
rative project started, which is as abstract
as it is important. The project MODA-
TEL aims at nothing less than delivering
blueprints for more effective telecom-
munications systems. MODA-TEL is co-
funded by the European Union and co-
ordinated by Eurescom.

Telecommunications services depend on a
reliable network infrastructure. Ever more,
telecommunications systems are based on
complex software. Managing this com-
plexity effectively could be a matter of life
or death, if you think of emergency calls.
The integration of different business mod-
els, user requirements and technologies
requires thorough software architecture.

Motivation
Model Driven Architectures (MDA) prom-
ise to overcome today’s system integration
and interoperability problems resulting
from different used software infrastruc-
tures, from different non-interoperable
techniques for software development, from
different data models and from system and
integration difficulties. Software infra-
structures for distributed systems come and
go, each claiming to be the only open archi-
tecture; the most flexible and only long
term solution. Model driven architectures
claim the same, at a much higher level of
abstraction. They promise to serve as the
integrated environment for system design,
construction and integration.

Could these approaches be applied in
the telecommunications domain and to
what extent? This basic question needs
to be explored soon. A positive answer
together with guidelines on technology
usage, methodology recommendations and
in-depth application studies would signif-
icantly improve the business opportuni-
ties of organisations applying these tech-
niques.

How to use MDA?
MDA is a rather young approach and is
kept intentionally very abstract, so that it
is applicable in several domain and prob-
lem areas. An abstract framework needs to
be specialised for each domain and prob-
lem space, and a methodology has to be
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STUDIES

P1151 Always On ADSL Security · Deliverable 2
Detailed Findings · (Eurescom confidential)

APPLICATIONS AND SERVICES 

P1004 ICE-Commerce (Framework for interoperable and customised E-Commerce Solutions) · Deliverable 4
Implementation and deployment of demonstrators · (For full publication)

P1004 ICE-Commerce (Framework for interoperable and customised E-Commerce Solutions) · Deliverable 5
The ICE Commerce framework · (Eurescom confidential)

P1004 ICE-Commerce (Framework for interoperable and customised E-Commerce Solutions) · Technical Information 5
Demonstrators description · (Eurescom confidential)

P1102 Mobile Electronic Commerce (eMporio) · Deliverable 2
Business Models for m-commerce · (Eurescom confidential)

P1102 Mobile Electronic Commerce (eMporio) · Deliverable 3
Platform concept for flexible m-commerce services · (Eurescom confidential)

P1104 Multimodal multilingual information services for small mobile terminals (MUST) · Deliverable 2
Specification and implementation of the MUST demonstrator · (Eurescom confidential)

P1105 MobilUS – Architecture to support information services on UMTS · Deliverable 2
Architecture for mobile multimedia information services · (Eurescom confidential)

P1201 Entertainment and new interactive services via DSL (ERNIE) · Deliverable 1
Market Analysis and User Requirement · (Eurescom confidential)

P1204 Mobile Presence · Deliverable 1
Technology Overview and User/Service Requirements · (Eurescom confidential)

P1208 Location Awareness (LOCAWA) · Deliverable 1
Location Based Services: an overview of user and technical aspects · (Eurescom confidential)

P1208 Location Awareness (LOCAWA) · Technical Information 1
Identification of mass market Location Based Services · (Eurescom confidential)

P1208 Location Awareness (LOCAWA) · Technical Information 2
Analysis of the privacy issue in LBS · (Eurescom confidential)

P1208 Location Awareness (LOCAWA) · Technical Information 3
Identifying the Technology Issues on Position · (Eurescom confidential)

MIDDLEWARE

P1108 Workflow-based On-line Validation of Complex Component Based Internet Services · Deliverable 6
Evaluation of Results · (Eurescom confidential)

P1108 Workflow-based On-line Validation of Complex Component Based Internet Services · Deliverable 7
Project Conclusions and Exploitation Opportunities · (For full publication)

P1109 Next Generation Network: The Service Offering Standpoint · Technical Information 5
NGN Service Creation Environment: an outlook based on scouting and lab evaluation · (Eurescom confidential)

P1109 Next Generation Networks: the service offering standpoint · Technical Information 6
Product assessment based on implemented services · (Eurescom confidential)

P1109 Next Generation Networks: the service offering standpoint · Deliverable 2
Experimental Assessment of NGN service offering standpoint · (Eurescom confidential)

P1110 Open Service Access: Advantages and opportunities in service provisioning on 3 G Mobile Networks · Technical Information 5
White Paper: Non-functional aspects and requirements related to Parlay/OSA products · (For full publication)
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P1111 Next-Gen open Service Solutions over IP (N-GOSSIP) · Deliverable 1
Service Development through SIP: A report on implemented scenarios · (For full publication)

P1111 Next-Gen open Service Solutions over IP (N-GOSSIP) · Deliverable 2
Areas for SIP Enhancements · (For full publication)

P1111 Next-Gen open Service Solutions over IP (N-GOSSIP) · Deliverable 3
Interoperability between SIP based networks and existing networks · (Eurescom confidential)

P1207 OPERA – Interoperability of Digital Rights Management (DRM) Technologies · Technical Information
Overview of state-of-the art DRM systems and standardisation activities · (Eurescom confidential)

MULTI-SERVICE NETWORKS

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 1
Overview of Project Goals, Achievements and Results · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 2, Volume 1
Network Integration testing between GSM Phase 2+, ISDN and PSTN · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 2, Volume 2
Network Integration testing between GSM Phase 2+, ISDN and PSTN · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 2, Volume 3
Test Suite Structure and Test purposes (TSS& TP) · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 2, Volume 4
Network Integration testing between GPRS and IP Networks · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 3, Volume 1
Network Integration testing between GSM Phase 2+, ISDN and PSTN · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 3, Volume 2
Network Integration testing between GSM Phase 2+, ISDN and PSTN · (For full publication)

P1016 MINIT Mobile and IP Network Integration Testing · Deliverable 3, Volume 3
Implementation Conformance Statement (ICS) and partial Implementation eXtra Information for Testing (IXIT) proformas
(For full publication)

P1113 The Tsunami Project · Deliverable 1
Survey on Ipv6 technology implementation · (Eurescom confidential)

P1114 MC-A-RONI – MultiCast Deployment · Deliverable 2
Reliable Multicast and Content Delivery Networks · (Eurescom confidential)

P1114 MC-A-RONI – MultiCast Deployment · Deliverable 3
A Practical Handbook for Multicast Deployment · (Eurescom confidential)

SECURITY AND SUPPORT

P1006 Differentiated Services – Network Configuration and Management (DISCMAN) · Technical Information 12
Routing and Resource Management in DiffServ · (For full publication)

P1006 Differentiated Services – Network Configuration and Management (DISCMAN) · Technical Information 13
Traffic Engineering in Differentiated Service Networks · (For full publication)

P1107 IP Virtual Private Networks · Deliverable 1
Guidelines on IPVPN deployment: models, architecture and technologies · (For full publication)

P1107 IP Virtual Private Network · Deliverable 2
IP Virtual Private Networks Security · (For full publication)

P1107 IP Virtual Private Networks · Technical Information 2
Multicast Security Group from the IETF and Eurescom IP Virtual Private Networks · (For full publication)

P1107 IP Virtual Private Networks · Technical Information 3
QoS issues of IPVPN provisioning and SLA management · (Eurescom confidential)

P1107 IP Virtual Private Networks · Technical Information 4
Complete results of the IPsec and MPLS VPN Request for Information · (Eurescom confidential)
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Social challenges
The ISTAG scenarios imply a bunch of
social, economic and technological chal-
lenges. The basic question is: Would peo-
ple like to have Ambient Intelligence
around them? Social acceptance will
depend on many factors. Ambient Intelli-
gence can only succeed, if it makes every-
day life easier, offers additional opportu-
nities for personal expression and facili-
tates human interaction. However, this is
not enough.

You do not necessarily have to be para-
noid for getting a little bit uneasy, if you
think of all the interconnected smart things
that surround you in your future e-home
having a combined IQ far above yours. In
a way, it is quite a relief to know that today
all things in your home, including your
PC and your heating system, are dumb.
They give you the feeling that you are
always in control. This feeling is in dan-
ger, if fridges, toasters, lamps, and wall
paint suddenly turn smart. The very advan-
tage of Ambient Intelligence could become
paradoxically reverted: Devices and appli-
cations, which have become physically
unobtrusive, could turn out to be psycho-
logically obtrusive. The bottom-line:
Ambient Intelligence has to be control-
lable – even by people who have not grad-
uated ‘Summa cum laude’ in computer
science.

Technological challenges
The technological challenges are at least as
demanding as the social aspects. Unob-
trusive hardware requires a major step
further in miniaturisation. This involves

Milon Gupta
Eurescom
gupta@eurescom.de

WALLS WITH
EARS AND BRAINS

THE UNOBTRUSIVE INTRUSION
OF AMBIENT INTELLIGENCE

molecular processing, new power solu-
tions, like micro-power usage and self-gen-
erating power, and seamless interfaces,
which invisibly enable users to interact
with their intelligent environment. As
there are billions of ambient-intelligent
devices required for making the techno-
logical environment in just one city smart,
the production cost for an ambient-intel-
ligent device has to decrease to a few cents
to make Ambient Intelligence economi-
cally feasible.

Ambient Intelligence puts also high
demands on networks that let current 3G
networks appear as a communications sys-
tem from the stone age. Fred Boekhorst,
senior vice president of research at Philips,
in February presented a concrete idea of
what the bandwidth requirements will be
like: “There will be the need to interface
large HDTV displays with data rates as
high as 5 Gb/s.” Ambient intelligence, he
added, will require sub-systems that span
9 orders of magnitude in bandwidth. Intu-
itive music retrieval – you hum a song, and
your ambient intelligent HiFi system finds
and plays it – requires an estimated com-
puting power of 3 giga-ops, 300 billion
operations per second, to search a data-
base of 20,000 songs with a half-second
response time, Mr Boekhorst explained.
3D television or even 3D real-time holo-
graphic videoconferencing would certain-
ly need a lot more computing power.

To cope with such an enormous traffic
load in a seamless way, fully converged core
and broadband networks are needed,
which require a highly sophisticated
dynamic network management and
advances in middleware and agent tech-
nology.

To make the interface intuitive and
adapted to human behaviour, advanced
technologies for pattern recognition,
including both speech and gestures, will
be needed. Above all, Ambient Intelligence
systems have to be safe, robust, and secure.
Trust technologies are essential to make
users accept ambient-intelligent environ-
ments.

For the time being you can still talk and
hum to the walls of your home without
causing action by some smart devices.
However, you should better start getting
accustomed to the thought that in some
years, when you cry out “Oh, Lord!” your
HiFi system could start playing spiritual
tunes.

If you see someone talking to the wall
today, you would say he is a lunatic. In
eight years time you won’t even notice,
because you and everybody else will be
doing the same every day. Why? Because
your wall and all other things that sur-
round you will have become intelligent
and quite communicative by 2010.

This vision of the near future is sum-
marised under the term Ambient Intelli-
gence. It means the convergence of ubiq-
uitous computing, ubiquitous communi-
cation, and interfaces adapting to the user.
Humans will be surrounded all the time
wherever they are by unobtrusive, inter-
connected intelligent objects. Furniture,
vehicles, clothes, roads, even paint will be
equipped with Ambient Intelligence.

ISTAG’s world
The term Ambient Intelligence was coined
in 1999 by the Advisory Group to the
European Community’s Information Soci-
ety Technology Programme (ISTAG). Two
years later, in February 2001, ISTAG pub-
lished ‘Scenarios for Ambient Intelligence
in 2010’, which show concrete visions how
life in tomorrow’s user-friendly informa-
tion society could be like. In ISTAG’s
world we meet Maria, who travels to the
Far East with great ease: self-arranged visa,
automated ID check without queuing, a
rental car waiting to be driven to the hotel
without key, and a hotel room, which
adapts automatically to her favoured room
temperature and music choice.

In another scenario we see Dimitrios,
whose alter ego ‘Digital Me’, embedded in
his clothes, handles his communication
intelligently by selecting the appropriate
action for each call. Scenario 3 shows the
perfect day of Carmen, who smoothly
drives around the city and gets the ingre-
dients for her cake thanks to an intelligent
traffic system and her e-fridge. Scenario 4
lets us join the social learning experience
of Annette and Solomon in the Ambient,
where they meet fellow learners a thou-
sand miles away, give 3-D presentations to
the others, and get their individual home-
work from the Ambient.
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