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EURO-NF 

ANTICIPATING THE NETWORK OF THE FUTURE 
 

FROM THEORY TO DESIGN 
 

Future networks become a central 
topic with a large debate whether 
moving towards the new networked 
society will be evolutionary or 
disruptive.  In the future networked 
society the physical and the digital 
worlds will merge based on the 
massive usage of wireless sensor 
networks. Objects will be able to 
identify and locate themselves and to 
communicate through radio interfaces. 
Self-organized edge networks will 
become more and more common. 
Virtualisation and programmability will 
allow for providing different networking 
environments over the same 
infrastructure. Autonomic networking 
will deal with the increasing complexity 
of I&C systems. End-users 
empowerment will increase with their 
capacity of providing services and 
content, as well as connectivity 
support.  
 
This new environment forces the 
scientific community to develop new 
principles and methods to 
design/dimension/control/manage 
future multi-technology architectures. 
The new paradigms raise new 
challenging scientific and 
technological problems embedded in 
complex policy, governance, and 
worldwide standards issues. Dealing 
with the diversity of these scientific 
and socio-economic challenges 
requires the integration of a wide 

range of research capacities; a role 
that Euro-NF is committed to fulfil. 
 
Indeed, Euro-NF extends, in scope 
and duration, the previously 
completed successful Euro-NGI/FGI 
network (supported by the European 
Commission through its 6th Framework 
Programme for Research and 
Technological Development) that has 
integrated the required critical mass 
on the networks of the future and is 
now a major worldwide player in this 
area. The consortium has evolved in 
order to ensure an optimal coverage 
of the new scope. 
 
Euro-NF covers therefore the 
integration of a wide range of 
European research capacities, 
including researchers and research 
and dissemination activities. As such 
Euro-NF continues to develop a 
prominent European center of 
excellence in future networks design 
and engineering, acting as a 
“Collective Intelligence Think-Tank”, 
representing a major support for 
the European Society leading 
towards a European leadership in this 
area. 
 
Originally designed as a 3-years project 
(January 2008 – December 2010), 
Euro-NF was subsequently extended 
in time up to June 2012. 
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THE PROJECT CONCEPT 
 

The scientific and technological concept for the project is based on the synthesis produced in 
May 2006 by the prospective cell of the former Euro-NGI Network of Excellence. This document 
highlights the limitations of the present architecture and describes in details the elements 
required for seeing the networks evolve. In view of this evolution, Euro-NF covers the following 
architectural domains in a holistic approach: 
 

 The multi-technological and convergent access that will ensure the ubiquity of the 
services and the elimination of the barriers to broadband access;  

 The core and metro networks that will provide the required very high-speed networking 
and advanced control ensuring the network transparency;   

 As it is done today based on IP networking, the technology diversity will be covered and 
therefore hidden from the user point of view by a network solution that has to evolved 
towards a beyond IP architecture; 

 New networking paradigms will be introduced (self organize networking, autonomic 
networking, opportunistic networking, delay tolerant networking, network coding, among 
others). The importance of edge networks and of overlays will significantly increase. 
Disruptive approaches may emerge; 

 Overlays for network control and support of evolved services infrastructures, and new 
services architectures. 

 
Euro-NF sees three research domains as transversal to the architectural domains defined above: 
 

 The first domain relates to future service and network architectures, requiring the integration 
of the large diversity of technologies and service and networking paradigms introduced before 
(and others to come) and therefore having the capacity of managing the diversity. The future 
architecture has to integrate natively a global mobility of users, services, terminals and 
networks, an explosion of connected devices, security and dependability, inter domain 
networking solutions, evolved services architectures, just to cite a few; 

 The second research domain is related with the quantitative issues of the networks of the 
future, such as new modelling, design, and dimensioning tools contributing to the 
development of a Network Theory. In future networks, the randomness of the quality of 
the links, of the mobility of users and devices as well as of the topology of the networks 
has to be considered (the topology being dependent of the mobility of the users, for 
example). New quantitative methods raising complex scientific problems have therefore 
to be considered, in particular for the efficient processing of the traffic; 

 Finally, giving the exponentially growing impact of the Internet, topics like governance, 
regulation policies, privacy vs. security, standardization among others have to be 
considered together and not after the design of the network. 

 
The diagram below depicts this integration. 
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JOINT PROGRAMME OF ACTIVITIES 
 

As a network of excellence, Euro-NF integrates the researchers and their activity, helps Europe 
reach the critical mass in the networking domain, and disseminates the outcome to a wider 
audience for the benefits of the European citizens and their networking environment. For this 
purpose the Joint Programme of Activities is composed of three blocks of activities, besides a 
management block. 
 

 Thirteen workpackages cover the various angles for integrating the researchers and their 
work. These workpackages offer a jointly developed and integrated knowledge roadmap, 
sharing and integration of software tools and platforms, internal workshops, a summer school 
and a PhD-courses programme, as well as mobility and information tools. 

 

 The Joint Research Activities (JRA) are the heart of the integration of research activities. They 
are organized in three blocks of workpackages, one for the future network and services 
architectures, one for the fundamental quantitative methods, and one for the socio-economics 
aspects. The JRA covers the whole networking domain in a comprehensive fashion with 
fifteen related workpackages still active during the final period of the project. 

 

 Thirteen workpackages are contributing to the dissemination activities. This includes various 
external communication channels (e.g. a web site where most knowledge produced by the 
network is available and activities and events are announced), publication of books, journal 
special issues, and tutorials, organization of an international conference and several open 
international workshops, strong relationship with other European (including other EU projects) 
and non-European initiatives, update of the Euro-NF “vision” on the network of the future, etc. 

 
 

MAIN RESULTS ACHIEVED IN 2011/2012 
 
 The organic hypertext cartography, maintained by Euro-NF, embracing all the facets of the 

architectures (design and engineering) of the Network of the Future and providing an extensive 
global view of the European research in the field, includes more than 1 100 entries at the end of the 
project. The migration of the implementation towards an up-to-date mediawiki design, completed in 
June 2011, boosted significantly the attractiveness and the usage of this facility. 

 

 Originally designed to encourage specifically the partners to perform joint experiments on common 
platforms, 3 projects dealing with Joint Developments and Experiments were successfully completed 
in 2011. This instrument, which had been devised to support rather than to perform research, is seen 
as complementary to the SJRP scheme (see below). 

 

 The structured PhD-courses programme supported by the network was completed according to 
plans with 4 new courses lectured in 2011, and 4 more in early 2012. The benefits of this programme 
in terms of integration are unanimously recognised. Moreover, at the master level, a set of courses 
(mandatory ones and electives) has been entirely designed, with a very detailed syllabus produced. 
This comprehensive document should become the reference for any subsequent practical 
development of joint master programmes in the field.  

 

 In continuity with a well-established scenario, an eighth summer school has been organised in April 
2012 in Würzburg, Germany. This time, the school tried to build a bridge between the three Euro-NF 
research domains and focused on modelling and analysis of novel mechanisms in future Internet 
applications, addressing architecture, quantitative and socio-economic issues. The school attracted 
36 participants (including both faculty and fellows) who shared together a whole week.  

 

 The annual plenary meeting, held in June 2011 specifically designed to prepare the last year of activity, 
had a very positive impact on the integration process and as usual attracted many participants. 

 

 A final set of 5 highly innovative and ground-breaking Special Joint Research Projects (SJRP), 
strongly aligned with the Euro-NF vision, was launched in 2011 further to the evaluation of proposals 
presented by the partners themselves. These projects, together with 9 others started earlier, are now 
completed, with mostly satisfactory outcomes. They were all sharply focused preferably on disruptive 
ideas considered of major importance with a significant innovation potential, and designed to gain new 
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knowledge, anticipating scientific and technological needs. Furthermore, they aimed at shaping 
research collaboration between the participants. They supported the whole Jointly Executed Research 
Activities programme which provides essentially an unfunded umbrella for the partners’ research 
activities and channels their research efforts on future networks and services. Even if most of the jointly 
executed research has not been directly financed by the network, nevertheless the Euro-NF structure 
provided the necessary logistics for helping this research to develop. Only the Specific Joint 
Research Projects have been partially supported directly by the EU money. 

 

 At present, more than 3 000 references are listed in the database of publications generated by the 
research performed within the network. The significant number of 2011/2012 entries co-authored by 
at least 2 partners is an indicator of the sustained joint efforts of the participants. Many more 
publications authored by a single partner complement this unique resource. 

 

 In 2011/2012, seven books including at least one chapter written by Euro-NF members and two 
special issues for renowned scientific journals came off the press. Meanwhile consolidated 
proceedings of five workshops have been edited, without forgetting the NGI 2011 and 2012 
conferences whose proceedings are published by the IEEE through Xplore. In addition, the already 
large set of available tutorials/white papers was further increased, reaching now nearly 120. In many 
cases this educational material is freely downloadable from the Web site, allowing every interested 
party to use it without restriction for self-training. 

 

 NGI flagship annual conference was held in Kaiserlautern, Germany (June 2011), then in Karlskrona, 
Sweden (June 2012). Technically supported by the IEEE Communications Society, both reached the 
same good level as their predecessors. In addition, three open workshops took place: “TCCFI 2011” 
in April, “EuroView 2011” in August and “NETGCOOP 2011” in November. While attracting rather 
large crowds, this appreciated series of open events continues to fulfil perfectly its role of 
disseminating the advanced knowledge of the network in the scientific community. 

 

 Regarding concertation with other European projects, Euro-NF reinforced its leading role in the 
Future Internet cluster. In close cooperation with the Commission, the network continued to organize 
the series of Future Internet Cluster Workshops. Four events focused on dedicated scientific tracks 
involving key challenges were held during the period. As far as liaisons at international level are 
concerned, the network has been engaged in a number of activities which contributed significantly to 
strengthen its international impact. Finally it should be reminded that Euro-NF grants, on a case by 
case basis, technical sponsorship to major selected external workshops and conferences, based on 
their potential interest for the Euro-NF community. This mutual recognition, together with the other 
previously mentioned actions, contributed significantly to make the network quite visible. 

 

 The terms of reference for the think-tank, installed by the project to maintain and disseminate a 
prospective view on the network of the future, are to write collectively a vision document and to 
update it periodically. Such a vision should contribute, in particular, to the definition of the future 
network requirements and is seen as a major contribution of Euro-NF to the ongoing strategic 
discussions at the European level. The most recent statement was issued in June 2012. This text 
builds on a separation of concerns between functional and methodological issues and identifies 
“network information flows” as a key element to improve data transport and the relationship between 
networks and applications.  
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