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The delivery of software services over widely distributed systems provides far more dynamic and flexible ICT 
solutions for the user than ever before – but to maximise this potential, software development and 
maintenance has to radically change, something project S-Cube is ensuring. Dr Andreas Metzger explains

Working together to create 
a network of excellence

THE rapid evolution of information 
and communication technology (ICT) 
means that opportunities for new ways of 
computing and interacting are growing 
apace. One such opportunity is that of 
developing innovative systems by 
composing software services available 
over widely distributed infrastructures, 
providing utility to the users in a much 
more dynamic and flexible way than 
possible today. However, such service-
based systems and their corresponding 

software services require fundamental 
changes to the way software is developed 
and maintained.

The use of software services implies that 
software is no longer owned by its users 
and that it is no longer running in the 
place where users are interacting with it. 

This distributed ownership of the 
software opens up a whole range of 
research challenges, including its design, 
evolution, adaptation and quality 
assurance. But while many organisations 

across Europe are investigating some of 
those very challenges, so far there has 
been little or no concerted effort to 
explore challenges that cut across 
different research disciplines.

This is where the S-Cube project comes 
in. Coordinated by Paluno (The Ruhr 
Institute for Software Technology), based 
at the University of Duisburg-Essen in 
Germany, “S-Cube, as a European Network 
of Excellence, brings together researchers 
from various disciplines and ensures 
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there is a synergy and learning effect,” 
said Dr Andreas Metzger, from S-Cube.

“As an example, the software engineering 
discipline has acquired a huge body of 
knowledge on how to design traditional 
software systems.”

However, in the case of service-based 
systems much more decisions need to be 
taken during the systems’ operation. This 
is due to the fact that the distributed 
ownership of the software implies that 
required information about the software 
services might not be available during 
design time. 

This is where researchers working on 
computing infrastructures (such as Grids) 
bring in their expertise on how to design 
systems that are more dynamic and 
autonomous, such as self-adaptive 
infrastructures. 

“Researchers from the business process 
management discipline bring in their 
understanding about how complex 
networks of organisations can work 

together to achieve joint goals via shared 
and distributed ownership and software 
systems. Finally, researchers from service-
oriented computing are working on new 
languages and protocols to more 
dynamically and automatically compose 
and adapt software services.”

To align the different disciplines and to 
cross-pollinate co-existing yet disparate 
research strands, S-Cube pursues dedicated 
integration activities within the project, 
not least to acknowledge and understand 
the differences in language and 
terminology used by the different scientific 
disciplines.

“What we did in S-Cube to address the 
diversity in terminology was to define and 
continuously update the S-Cube knowledge 
model. This is an on-line encyclopaedia 

and reference library for the Internet of 
Services, which is available via the S-
Cube web portal. 

“We realised that between the 
communities involved in S-Cube we will 
not always be able to agree on a common 
terminology, so we did not force it but 
instead interrelated the various definitions 
so that people can translate between the 
vocabularies of the various communities.”

To organise the research activities in S-
Cube, the network has defined an 
integrated research. “The S-Cube 
framework provides a clear separation of 
concerns and thus allows handling the 
complexity involved in aligning and 
integrating research activities of diverse 
disciplines. Specifically, the framework 
provides a clear distinction between 
service technology provided at different 
layers of a service-based system and 
cross-cutting principles and methods to 
utilise that technology in an integrated 
fashion.

“For example, in the ‘Quality Definition, 
Negotiation and Assurance’ building block 
of the framework, we investigate the novel 
facilities to predict a potential failure of a 
software service. 

“This allows for an adaptation of the 
service-based system before a failure of a 
service can impact on the system’s quality. 
To predict such failures different quality 
characteristics need to be measured and 
correlated across the technology layers.”

S-Cube has just entered the second half 
of its four-year funding period. “Driven 
by S-Cube’s research challenges and 
fostered by its research framework, 
researchers from various disciplines are 
now pursuing joint research activities and 
are intensively talking to each other. 

“A very positive sign that shows the 
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The basic motivation for S-Cube 
is to create a network of excellence 
that will bring together researchers 
from various communities and 
ensure there is a synergy and 
learning effect between these 
various communities

“

”

Prof. Klaus Pohl

Prof. Michael Papazoglou

Dr. Andreas Metzger
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The MIDAS project (Multimodal 
Interfaces for Disabled and Ageing Society) 
works in the context of prevention and 
healthcare. The project is part of the ITEA2 
programme and has set out to develop 
complete and intelligent integrated solutions 
to provide customised support for elderly 
and disabled people. This is in accordance 
with their specific situations and needs by 
means of friendly, adaptive interfaces and it 
takes into account the uneasiness many 
ageing people have when interacting with 
technology. When identifying its aims and 
objectives, MIDAS identified the two related 
issues that would be eased by the development 
of these solutions. These were: 

l The greater challenges that the traditional 
family would face with the “burden” of 
prolonged care of elderly relatives

l The increased pressure that the medical 
and social care systems would suffer. 

Laure Chotard from Orange Labs is the 
Project Leader of MIDAS, while the project 
partners are made up of seven large 
companies, seven small companies and five 
research institutes from European and 
Asian countries.

The project’s primary goal is the 
development of complete and intelligent 
solutions to support the elderly and 
disabled, using different types of sensors, 
actuators and connectivity technologies. It 
is hoped these solutions will provide 
customised support to all people in need of 
assistance in line with any impairments 
they may have relating to their age, their 
mental capabilities and disabilities in a 
non-intrusive and respectful way. To 
ensure this is achieved, friendly and 
adaptive interfaces have been developed 
for use both indoors and outdoors. These 
have been devised specifically to take into 
account the “natural scepticism and 
uneasiness” some of the ageing population 

have towards technology. It was felt that if 
the technology was as unobtrusive as 
possible, it would be more widely accepted 
and adopted.

The project profile can be summarised as 
offering remote interaction services 
supporting users. This is done thanks to the 
development of an embedded intelligent 
system accessible via adaptive multimodal 
interfaces and connected by a 
communication gateway. These include the 
provision of friendly adaptive interfaces; 
the promotion of new communication 
technologies and the development of 
intelligent connecting systems. Midas has 

looked to demonstrate this technology with 
a focus on home and driving scenarios 
faced by the target end users.

Taking care at home
The home scenario is defined by L. Chotard, 
as “involving communication with the 
individual’s environment and social links, 
training like medication follow-up and 
stimulation – both cognitive and physical 
- and finally prevention which involves 
the supervision of the daily tasks of the 
user’s life”. Other research areas include 
helping the user to organise their activities 
and keeping in contact with others. 

The ageing population has been identified as one of the grand challenges facing society today, which 
makes the MIDAS project, which looks to ICT for solutions to help the elderly remain in their homes for 
longer, one of the more exciting developments in addressing that challenge. Laure Chotard explains why

Innovative solutions for 
the ageing population
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successful alignment of the various 
communities is conferences and workshops 
that S-Cube members have jointly 
organised, with contributions from all 
disciplines. 

A prominent example is the ICSOC/
ServiceWave conference series, which has 
attracted great interest from research and 
industry. ServiceWave has been launched 
in 2008 by S-Cube jointly with several 
European Technology Platforms and EU 
projects to serve as a European forum 
addressing software services and ICT 
technologies. 

Each second year ServiceWave is 
collocated with the International 
Conference on Service-Oriented 
Computing (ICSOC) and thereby also 
attracts many participants outside 
Europe.  

The challenges of cloud computing are 
now testing out the S-Cube team as they 
try to look ahead to a future which is 
changing so quickly in the present. “In 
addition to software that is provided as a 
service, processing and storage facilities 
will be made available as a service. This 
adds another level of flexibility and 
dynamicity, as it allows allocating and 
utilising computing resources per use,” 
said Dr Metzger.

“So there is yet another dimension of 
shared ownership that has another 
potentially huge impact on research. The 
new ICT work-programme under the 
European Commission’s Seventh 
Framework Programme is addressing 
these cloud computing issues and so this 
will also be a very interesting and 
relevant subject for S-Cube researchers to 
study beyond the scope and life-time of 
S-Cube.” ★

Quality Definition, Negotiation & Assurance

Business

Process

Management

Infrastructure

Composition

&

Coordination

A
d
a
p
ta

ti
o
n
 &

 M
o
n
it
o
ri
n
g E

n
g
in

e
e
rin

g
 &

 D
e
s
ig

n

S-Cube’s Integrated Research Framework


