RWI PhC #15 19/06/09 11CEST – MINUTES
Participants
· Mirko Presser  

· Pedro Maló  

· Srdjan Krco  

· Manuel Mateo  

· Alex Gluhak  

· Martin Bauer
· Ignacio Soler

· Albena Mihovska

· Stephan Haller

· Oscar Corcho

· Sebastian Lange

AGENDA
· Take stock on the outcomes of Prague
· Questionnaire from Commission 
· Next Caretaker Meeting in Brussels – 26th June
· Next Steps
Prague Outcomes

Taking stock: http://rwi.future-internet.eu/index.php/RWISession_Prague#Workshop_Material_and_Outcomes 

· Scope papers for 5 domains
· Electronic versions of the tables

   * Network Architecture Table Outcome
   * Networked Knowledge Table Outcome
   * Evaluation Table Outcome
   * Device Technologies Table Outcome
   * Socio-Economic Knowledge Cafe Outcomes are summarised in slides 
· Wrap-up slides

   * Networked Knowledge, Martin Bauer and Stefan Decker 

   * Network Architecture, Pedro Malo and Syed Naqvi

   * Device Technologies, Alessandro Bassi and Mirko Presser

   * Evaluation, Srdjan Krco

   * Socio-Economic, Fabrice Forest

· Overall wrap-up slides
Next steps, draft a table of contents for each of the domain – café chairs:

· Network Architecture – Pedro/Syed

· Networked Knowledge – Martin/Manfred 

· Device Technologies – Mirko/Sebastian

· Evaluation – Srdjan/Stefan Fischer

· Socio-Economic – Fabrice

Deadline for TOC for 15th July. The final document should not be longer than about 15-20 pages with more “room” for Networked Knowledge and Network Architecture. AP
The aim is to present sections to the other FIA domains well before the next meeting in Stockholm (23rd-24th Nov). A combined whitepaper should then be the basis for discussions at the next FIA.

Content of the sections

· Introduction based the scope papers

· Paragraph each on the topics within scope

· And a high level roadmap of research priorities

The overall aim is to define the research agenda for Challenge 1 O1.3 in the near term, but also the wider scope for FP8 and PPP.

Questionnaire AP
The purpose of this questionnaire is the following: after the organisation of 3 FIA events (Bled, Madrid and Prague), we would like to further value your work, capitalise on the experiences gained and further build on the successes achieved so far so that we can, with your help, re-structure the agenda and contents of the next two FIA events (Stockholm and Valencia) to best meet the expectations and ambitious objectives we have set with regard to the Future Internet.

 

(1) Self-assessment and evolution of FIA groups:
Q1.1 How do you assess the performance and results achieved by your group after 3 FIA events?

What we have achieved:

· Formed a community on RWI/IoT – it is an achievement as at the start of the FIA this was not a strong community such as for instance in Networking, Security or Services, mainly because only a limited number of projects were funded at that point in IoT as well as the focus of the projects was mainly on RFID only.

· Formulated a scope of the work to be addressed in the cluster through a joint position paper presented in Madrid. In the process the term IoT/RWI was elaborated on but not further defined in detail.

· Started a road mapping process of research challenges in and around the IoT

What we have not achieved:

· Concrete definition of the topic RWI/IoT
· This is very difficult to address and the technologies that have a stake are very diverse and getting the groups to meet and talk to each other is difficult. IoT concepts are still very fragmented. This group is mainly software and architecture related and technologies (low level) are underrepresented. However the RWI/IoT position paper is a very good outline to the topic.
· Consistency in participation - the group is still growing and new persons enter while past event attendees could not join in recent events (however, the core group of people is participating continuously)
· formalizing the activities could be a solution.
· Connection to other domains – it is still difficult to get a good level of cross-fertilization between groups, in particular IoS and IoT as the sessions usually overlap. Having said this, we have achieved good collaboration with FIRE, Networks and Management as well as Trust and Identity.
· Our approach of section based whitepaper allows us to share our research priorities from the RWI/IoT with the other domains.

Has this been useful to us? The general consensus is that the activities are useful, in particular connecting with other researchers and finding confidence in consensus on research priorities.
Q1.2 How do you see the evolution of your group in the coming months / year(s)? In particular, [see questions 1.3-5]
· The most recent event has generated NEW content from the community. It is a first step in providing a roadmap of research needed to break down barriers to the deployment of the IoT.

· However to sustain this effort more accountability is needed from the participants, otherwise we will not be able to enter into a good level of detail. Good will is working but accountability will drive this activity faster. Formalizing the participation in FIA somehow would be of great benefit as it would ensure commitment.
· Apart form the roadmap for research the cluster should also contribute to convergence in particular with IoS – activities have started in circulating ideas.

Short term targets:

· Whitepaper on research challenges in IoT

· And a first draft of a roadmap from EU
Long term targets:

· Convergence with other clusters on architectural insight into the FI

· Final roadmap for research issues up to 2020 and possibly beyond – cooperation with other International activities
Q1.3 With which other groups would you see that your cooperation needs to be strengthened and how to achieve it? 

· Services – the convergence of the discussions in Service Offering on IoS and IoT need to be strengthened. The reason why this has not happened within FIA is mainly down to other sessions overlapping. Outside FIA there are activities that address this convergence.
Q1.4 Similarly, with which other groups do you consider that your cooperation was not fruitful enough so far? Should it and how could it be improved?

· FIRE – we made a good start in Prague, but this is just the beginning.
Q1.5  How would you deal with the integration of new ICT research projects from Call 4?  

· Call 4 has a limited scope for IoT although there will be several projects that might be of interest (Call 5 is much more relevant).

· As the community has been steadily growing we welcome new participants and we do not see any problems for their integration.
(2) Further structuring the FIA groups:
Q2.1 Should we continue with the same number and structure of FIA groups for FIA Stockholm and FIA Valencia?

There are several options – if we continue as present, we need to carefully plan the overlapping sessions. If no, we need to make sure that all aspects get still properly addressed. Sequentialising topics might be an option, but it has the drawback of extending the event from 2 to 3 days and also the number of participants in the sessions will grow.

A suggestion could be to allow for more “time to chat” in a formal setting. Explicit invitation of IoT into IoS session, etc for a panel discussion…

Organizing Open café session between the groups could help in addressing cross domain issues. 

How about having participants indicate which groups they would like to attend before allocating the time slots? By that it would be possible to allocate time slots with least overlap for most participants.

Overall we would like to see more hard work (e.g. cafes) that is result driven with clear objectives and less one way presentation style sessions with panels. Keynotes are still important though. The plenary framing the event is still important.
If yes: how could we further strengthen the cross-cooperation among the FIA groups and in particular, among which groups, while at the same time not losing the dynamics of single area groups?

If no: which sort of new composition of FIA groups would you suggest? (Note: emphasis should be maintained on inter-disciplinary cooperation) 

(3)  Evolution of FIA caretakers: 

Q3.1 What is your experience in working with your respective communities? 

· The IoT community is growing and there are several stakeholders that have not yet talked to each other – IoT by nature is very interdisciplinary and still fragmented.

· IoT community on the other hand traditionally comes form the RFID side and has strong roots in specific topics – there is still a lot of misunderstanding.
Q3.2 How do you see your own role? How is this role perceived by the projects of your group? 

· Primarily caretakers are facilitators and motivators. 
Q3.3 Should there be rotation of the FIA Caretakers? If yes, every when? 

· A rotation could be an idea however it comes with challenges. I would suggest electing a chair for each FIA event from each community, but keeping a core duo/trio of caretakers to maintain the wiki and relationship with commission. We can also introduce editors of key documents, etc.
(4)  Evolution of FIA events:

Q4.1 How do you see the evolution of the FIA events in the future? Should they be maintained and if yes, should they evolve and in which direction? 

· Currently the FIA events have a clear goal – work programme PPP, FP7 end and FP8 once this has been achieved we will have to redefine our goal – e.g. architectural convergence, future workprogramme, international cooperation?

· A lot of this is already mixed – there is effort in communities that use FIA as architectural discussion platforms.
Q4.2 What about their duration? Is the actual duration of events OK or should they become longer or shorter? In particular:

Q4.3 Should the Programmes comprise more plenary sessions? Should there be parallel sessions and what would there be the optimal number? Should there be technical sessions presenting scientific results? Other suggestions?

· FIA should not become a conference on scientific results we should stick to vision, convergence and architecture

· Length could be extended from 2(3 days for the workshop, keeping the first day more political ( i.e. 3(4 days.

 Q4.4 Should the Programmes also include sessions of cooperation with national initiatives on the FI? 

· All of us need a stronger relationship to the national initiatives, in particular not all of the countries have signed up to supporting the FI, yet. 
 Q4.5 Should they include an international cooperation dimension [i.e. specific sessions with other FI initiatives of the world]?

· No strong opinion.
· While good in principle, this risks extending the events further which will make participation more difficult.
Additional comments:

· Uniform platforms for all communities (wiki on xyz.future-internet.eu)

· Consolidated mailing-lists

· This should all be public
Caretaker Meeting

26th June a caretaker meeting will take place in Brussels – Alexander Gluhak from UniS will represent the RWI community.

The objectives of this meeting are twofold: 

(1) To discuss with you the findings of the INFSO D/F Task Force on interdisciplinary research challenges for the Future Internet and get your feedback and inputs - a draft report with the main findings of the Task force will be sent to you before the end of this week;

[image: image1.emf]C:\Documents and  Settings\ees2mp\Desktop\FI_TF_Report_v1.6 for the FIA Caretakers.doc


Comments by 23rd June to Mirko. AP
(2) To assess with you the results achieved in the three FIA events held so far, explore together the options we have for organising and structuring the next two FIA events of Stockholm (November 2009) and Valencia (April 2010).

Next Steps
Short Term (Next few months)

· Synthesis of Tables

· Whitepapers per topic

· Dissemination to FIA domains

Long Term (Stockholm)

· Interleaved FIA sessions

· Draft Research Agenda for RWI (whitepaper)

ACTIONS
All past actions are completed.
AP15.1 – TOC by 15th July – café chairs
AP15.2 – Comments on Questionnaire – 22nd June

AP15.3 – Comments on Task Force report – 23rd June
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0. Executive Summary


To be written …


1. Introduction


This is an internal report of DG INFSO that describes the main findings of a Task Force that was set up by Directorates D and F for investigating and providing recommendations on what could be our future research activities in the field of the Future Internet (FI). 


More specifically, the main objective of the Task Force was: Propose a set of interdisciplinary research activities cutting across the many different technological domains constituting the Future Internet. This should be done notably by integrating perspectives from the network, the services, the content, the Internet of things, and the security and trust. 


The work described in this report was carried out in the period January to June 2009. The authors of the report are:  


· The members of the Task Force on the FI Content, namely, Miguel Montarelo Navajo, Isidro Ballesteros, Anne-Marie Sassen, Sandro d'Elia, Manuel Mateo, Juan Santaella, Georgios Tselentis, Yves Paindaveine and Thomas Skordas

· and the following external "technical experts": Gonzalo Camarillo, Schahram Dustdar, Jacques Magen and Sachar Paulus (see their short biographies in Annex 7).

The report is structured as follows:


· Section 2 is a brief introduction to the state of Internet today and the major emerging trends for the coming 5-10 years.

· Section 3 is the core part of this report. It introduces the main concept around which we recommend to focus future R&D activities, namely, on the design, development and engineering of Federated, Open and Trusted (F-O-T) Future Internet Platforms and on the related interdisciplinary research activities needed to do so.

· Section 4 briefly analyses the expected economic and social impact of the proposed interdisciplinary research activities related to F-O-T platforms.

· Section 5 summarises the main findings of this report and discusses the possible ways ahead. 

The report includes also a number of Annexes that describe in more detail the methodology that was put in place for meeting the objectives of the Task Force, as well as the different intermediate results (scenarios, functionalities, and notes on specific findings and other studies held).


The report is based on existing initiatives and reports related to the Future Internet research challenges, visionary development paths, insights, and guidance from different vantage points (see "References" and Annex 4). As such, it should not be seen as “yet another” report trying to show how the Future Internet will further develop and look like. It rather tries to build upon existing documentation to recommend a number of interdisciplinary research activities for the Future Internet. This report is intended to make a (hopefully) valuable contribution towards the definition of the next ICT work programmes in the fast moving, complex and fascinating field of the Future Internet.


2. Trends and Challenges for the Future Internet 

Over the last few decades, the Internet and the Web have become a great success story around the world. They are permeating and transforming all aspects of our economy and society. They catalyse new forms of communication, collaboration, creativity and innovation. They deeply affect our communication, interactions and transactions and the way we deal with information and knowledge.


Everything in the Internet age is growing fast, almost at exponential rates. A few examples:


· Internet connectivity is expanding rapidly in terms of geographical distribution and size. Now, there are more than 1.5 billion Internet users worldwide (from 360-million in 2000) and 4 billion mobile users (from 2.7 billion in 2006), using 570-million Internet-enabled handheld devices. The number of people who surf the net on their phones has doubled since 2006. By 2012, there will likely be more mobile and wireless users than wired ones. 


· In 1998, Google indexed 26 million web-pages, today it indexes 1 trillion. Today, there are 400 million web pages and 55 trillion links between these web pages. The Web is processing 100 billion clicks per day, 2 million e-mails and 1 million instant messages per second.


· Popular social video sites add 13 hours of user video content to the Internet every minute; and search engine systems refresh the equivalent of the entire library of US Congress every four hours. User-generated content such as YouTube produced more than 73 billion streams in 2008. Video traffic over the Internet is growing by 60% every year and will be multiplied by 1000 over the next 5 to 8 years. Web 2.0 and social networks with popular social sites are attracting more than 125 million regular users within just 5 years of existence. 

All these trends would not have been possible without the evolution of the underlying technologies, which are either developed to catch up with the demanding requirements expressed above or drive themselves such an exponential growth. Examples include:


· Routing speeds at 40 Gb/s (trunk routing) are under implementation at the core network; 100 Gb/s are soon to come and reach the range of 10 Tb/s by 2020. User access rates are now at a few Mb/s, with 1 Gb/s access expected within the next five years and 10Gb/s links by 2020. In the early 2000s, there were even experiments with 160 Gb/s and all-optical routing that would have led to even higher fixed bandwidth, had the explosion of the “Internet bubble” not put a halt to such efforts.


· Evolution of storage and computing capacity (Moore's law, etc.).

The Internet is continually evolving and adapting itself to meet the demands of new users, devices, applications and services that were not foreseen in its original design and to serve as a vital infrastructure in an ever increasing number of human activities. New challenges are appearing, especially those related to the impact on our environment, which is also likely to have more impact on the way technology is developed but also on user demands. Such changes are likely to modify current business models, leading towards potentially large impacts on the ICT industrial playground. 


In the international literature, a significant number of studies have recently been published on the technological, societal and economic trends relating to the evolution of the Internet in the next two to twenty years
. The authors acknowledge that the diversity and sheer number of new applications, services and business models supported by the Internet may soon place under strain the existing Internet architecture. Several of them together with many researchers worldwide even question the capability of the current Internet architecture to scale itself and to evolve and adapt to new demands and usage patterns and to address emerging security and privacy threats.


This raises the crucial question as to whether today's Internet architecture needs to be changed. In particular, how should it evolve in order to meet such challenges as: reliability, scalability, mobility, manageability, security, trust, openness and neutrality? At the same time, its evolution needs to guarantee that business and governance models are sustainable and supporting user creativity, new applications and services and unanticipated, new usages. Corresponding activities are needed to maintain the multinational character of the Internet, yet providing a solid legal base for doing business for every one.


A number of initiatives are already underway at the national and academic level –see in the section References– that seek to "re-invent" the Internet. Most of them are in their early stages and it is too early to tell whether they will result in a new Internet architecture that would have universal appeal. A possible way forward for the EU to further position itself in the field of the Future Internet is proposed in the next section.

3. Towards federated, open, trusted Platforms for the Future Internet


3.1. Rationale


Being still at the early stages of the digital revolution, there are a number of assumptions that guide our thinking when we try to understand what will be different – aside the sheer scale – in a few years from now. First, we expect that in the coming years the Internet curves presented in Section 2 will continue to grow. In particular, there will be a lot more mobile and nomadic users; more interconnected networks, computing, storage and service infrastructures; a huge increase of bandwidth both in the core network and at the edges; larger and more efficient distributed data storage capabilities; an exponential increase of information; the generalisation of the exchange of digital media content and a large growth of video traffic; further development of social networks, along with a massively distributed creativity with individuals bringing new content, applications and services to the market place; the emergence of the Internet of Things, which will allow the progressive entangling of the virtual and the real world, introducing a wider variety of end-devices, traffic and dynamic information; but also, a further escalation of security and privacy threats and of cyber-criminality. 


In the future Internet-based Society, we expect that digital services will become increasingly interlinked with physical environments of individuals, communities, and businesses. The border between the physical world and the virtual world will progressively become more blurred. Continued cycles of convergence between networks, services, and content allowing transparent handling of all types of information and things, will reshape sectors such as media, broadcasting, telecoms and the service industry, and possibly others (healthcare, logistics, etc.). Such convergence cycles will stimulate the development of new immersive mixed reality environments that will foster social interaction and new business opportunities in leisure and work environments that are today largely unforeseeable. They will also stimulate the development of new markets for services that permit to sense and react to the physical world, like transport, energy, agriculture, environment monitoring and protection, etc.


All the above and certainly many others will bring exciting new possibilities and enormous opportunities for innovation, socio-economic growth and a better quality of life. But architectural limitations of the current Internet make the realization of such a vision difficult. Paving the way for the Future Internet requires a more drastic approach, involving fundamental architectural changes, together with specific improvements of individual technologies (e.g., more bandwidth, more devices, more content and more services) which on their own would not be successful enough to reaching such an achievement.


The European Union needs to play a major role in this (r)evolution. Today, US players dominate the emerging space of information and service storage and delivery. Europe cannot afford to let non EU players alone manage the world’s information and leverage on that, generating services and wealth, mostly outside Europe. European industry and high-level research and education must play their role in preserving and strengthening our competitiveness and our shared European values such as privacy, common history, cultural diversity or social “acquis”. On the contrary, these established values could be a market differentiator and help pushing Europe's position into a competitive position regarding Internet technology and services. 


To position Europe as a leader in the Future Internet, we suggest that initiatives in Europe should be centred on the development of Future Internet Federated, Open, and Trusted (shortly, F-O-T) Platforms (see Figure 1). A multitude of such F-O-T platforms could constitute the fundamental enablers and the ecosystems of the Future Internet on which existing and new “smart” applications could be built upon. Many different types of F-O-T platforms will be available, allowing specific applications to use the capabilities of one or more platforms depending on their needs.
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Figure 1: Federated-Open-Trusted Platforms are part of the Future Internet. They will be the basis for building many different "smart" application areas that we expect to emerge in the future


Our proposal above is based on the study of dozens of different scenarios about living in and working with the Future Internet that we undertook in the course of this work –see Annex 2–. A common theme across these scenarios is "smart" applications. The term denotes the capability to develop and massively deploy, in the near future, a wide range of web-based applications and services in a number of large application sectors (called smart applications, as for example in entertainment, health care, transport, energy, enterprises and businesses, etc.). Such an evolution will be made possible by several expected generic technology advances and capabilities of the Future Internet. Their emergence and their application to the specific needs of these application sectors will enable the efficient design, engineering and operation of dedicated applications and services with fast development and deployment cycles through an optimised integration, co-operation and inter-working across the value chain. “Smart” applications will thus be emerging in different sectors of our economy and society, with the Future Internet "binding" everything together.


F-O-T platforms are seen as an integral feature of the Future Internet. Sets of network/service/content/objects infrastructures, services, and applications can be plugged-and-played in a seamless way, and they can interact with each other. Their availability will make it easier for enterprises, individuals and communities to address problems in a specific application or business area and to develop and run specific smart applications.

The concept of F-O-T platforms is explained in detail in the next section.


3.2. Definition of Federated – Open – Trusted Platforms


By Federated, Open and Trusted (F-O-T) Platforms we mean the following:


Platforms: The term means technological platforms in the widest possible sense: they comprise infrastructural elements (network-, storage-, computing-, service- or content-related) together with middleware, tools and core services, which allow applications and services to be built and run, so as to provide to individuals, communities and businesses negotiated and agreed quality of service (QoS) and quality of experience (QoE).


Such platforms rely on architectures that are suitable for the type of applications they provide and that are based on combinations of the Internet of Networks, the Internet of Services, the Internet of Content and the Internet of Things (see Figure 2). They utilise the underlying resources to enable services and experiences, which are based on the discovery, creation, manipulation, integration, sharing or delivery of any kind of "objects" (networks, servers, services, computing resources, things, information, content, etc.), with the appropriate level of trust and privacy, serving individuals or communities.


The platforms could be using different protocols (at different levels) that are best tailored to the specific application, service or experience they provide. As an example, various network protocols could be used, whether IP-based or not.
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Figure 2: Federated-Open-Trusted Platforms are integral parts of the Future Internet. 
They will be built by combining different capabilities from the Internet of Networks, Internet of Services, Internet of Content and Internet of Things, according to specific needs.

Federated: Many different types of such platforms will be available in the Future Internet. They will be “fundamental enablers” on which smart applications (like the ones shown in Figure 1, but also many others) will be built. Most of these “smart” applications would need to make use of an appropriate combination of platforms to access data and services on-demand. A key issue here will be not to replicate data about the subjects and objects dealt with, but to access the data on other platforms when needed. Federation enables that and allows for higher data quality and better data control, since the data stays with the data controller, and is not replicated. This way, smart applications are lean in data management, and consequently federated platforms allow for higher levels of return on investment.


Each platform could potentially be federated: i.e., inter-connected, inter-operating and/or inter-working with other platforms. In this way, they can share and exchange certain information for service or content configuration, composition, consumption or delivery (for example, enabling the discovery of existing services together with their usage policies).


The degree of federation may differ according to the platforms and to the requirements from the applications. There might be loosely federated platforms, i.e., loosely coupled platforms that are simply connected to each other. Others will need to be fully federated platforms, i.e., they know how to connect instantly, share information in the context of specific (user-driven) needs, and behave according to jointly and commonly agreed policies and rules. This is the most complex form of federation. Such platforms are fully interoperable platforms, as these may be key parameters for competition and open innovation, and they provide full transparency to the stakeholders and users.


Open: openness is a platform feature that can be viewed from three different perspectives: (i) non-discriminatory, ubiquitous access; (ii) open inter-platform protocols (at different levels); and, (iii) open intra-platform interfaces.


The more users can access a particular platform the higher their social impact. A good example is when content and services can be added, requested, and integrated into a platform without the exclusion of any relevant party (e.g., companies, or individual service or content providers). This situation leads the way to taking full advantage of a wide range of creative community trends. This will also further boost the emergence of open universal collaboration for individuals, businesses, and societies. Consequently, the EU should promote platforms whose usage is appropriately open so that they can be used by most individuals and communities. Moreover, in addition to having this type of open access policies, platforms need to be accessible ubiquitously.

Open federations require open protocols for inter-platform communications, as federated platforms communicate with each other. Standardized inter-platform protocols at different levels that are available to potential implementers of other platforms will enable and stimulate the creation of open federations. They will also encourage competition and help avoiding consumer lock-in.

Having competition within a given platform can also increase the platform's value to its users. Although this may depend on business models or community needs, platforms should be encouraged to use open protocols, open architectures and open interfaces (including APIs)
, so that the platform's internal components could be provided by different parties.

Trusted: These platforms need to inspire confidence in their widespread use. For this, the services offered on the platforms need to be reliable and thus the platforms need to provide users a specified or negotiated and agreed QoS and QoE. Their degree of availability and responsiveness may depend on the type of applications or services they deliver, which may span from simple ones to very sophisticated and mission-critical ones.

Trusting these platforms implies that they are secure and protective of individuals' personal data and privacy and of businesses' confidential data and processes. Trust also means: accountability, in particular through appropriate governance of naming and identity infrastructures; transparency, in operations and data processing; responsibility of the different actors in the value chain; and, usability (in terms of user access and interaction). 


The trust will need to be established in different ways: the underlying architecture must be able to promote trust, the intra-platform protocols and interfaces must be trustworthy both for the service providers and users, the engineered process must be checked for an acceptable level of security, and trusted authorities (with limited areas of control) need to be defined during the architecting of such platforms.


3.3. Research activities for realising the concept of Federated-Open-Trusted Platforms


We believe that the added value and critical positioning of Europe in the area of the Future Internet will come with the advent of F-O-T Platforms. 


The design and architecting, implementation and engineering, testing and validation of F-O-T platforms are a major research challenge for the EU for the years to come. Moreover, the development of such platforms will require the leverage of cross-disciplinary research activities and achievements.


We propose to focus the R&D activities of the Future Internet around the development of F-O-T Future Internet platforms that will: 


(i) mushroom in different application sectors based on symbiotic relationships among business actors and citizens, leveraging opportunities for innovation and wealth creation;


(ii) provide the levels of reliability, quality of service and quality of experience that the current Internet is not able to provide today; 


(iii) be based on open and standardised environments that seamlessly interact and grow and where anyone authorized can have access to, develop, register and add services and/or content to be consumed or re-used by others; 


(iv) be based on interoperability and trust frameworks that ensure accountability, responsibility, transparency, privacy and security; 


(v) enable the development and trusted provisioning of sophisticated end-to-end ICT solutions that best draw on underlying and optimally coupled network, service and content related infrastructural resources; 


(vi) be able to cope with the massive scalability, complexity and usability perspectives underlying their operation and functioning.


This can be achieved through three basic blocks of research and technology development activities. These three blocks build the elements for kick-starting the research, the advanced engineering and operation, and the early experimentation of such types of platforms. Figure 3 shows the interdependence between these three types of activity, which should ideally lead to a sustainable, iterative process. The three blocks of research challenges that we recommend are consequently the following:


a) Fertilizing interdisciplinary Research for F-O-T Platforms:

 Following the logic introduced above, the key aspect for research is to be cross-domain and interdisciplinary. Under this block, we identified a set of six complementary and inter-related research challenges and priorities that we call "fertilizing", since they all promote the advent of new applications, creative usages and business models based upon ongoing or new research directions (se Figure 4). Detailed descriptions and additional background on these six challenges can be found in section 3.4.

b) Engineering F-O-T Platforms: 

Due to the strong cross-disciplinary nature of the F-O-T Platforms, a kick-start helping activity is needed for these to be built, as they will most likely not emerge driven by a few players only. The different activities related to the engineering of F-O-T platforms are described in section 3.5.

c) Experimentation facilities that are supporting early research concepts end engineering aspects of F-O-T platforms by testing and validating them.

These are necessary in order to be able to validate the results coming out of the research and engineering of F-O-T platforms. More details can be found in section 3.6.
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Figure 3: Interdependency of the suggested research activities. The three blocks of activities shown (Research, Engineering and Experimentation) are indispensable for fully realising the concept of F-O-T platforms.

3.4. Fertilizing interdisciplinary research for F-O-T Platforms


As mentioned in section 3.1 above, in the course of our work we analysed dozens of different scenarios of living in and working with the Future Internet. We were thus able to collect a big number of functional requirements that are necessary to implement these scenarios and group them into a number of research challenges at a certain level of detail (see Annexes 1, 2 and 3). Moreover, our team undertook a detailed analysis of many existing international and national initiatives and reports related to the Future Internet research challenges and visionary development paths (see Annex 4 and "References"). By further analysing and grouping these challenges, we were able to identify a set of six complementary and inter-related inter-disciplinary research challenges and priorities, which are the following (see Figure 4):

a) Context lifecycle and interaction


b) Seamless, ubiquitous and high-quality connectivity


c) Networked digital entities: descriptions and inter-relations


d) Dynamic and autonomic management of networked resources


e) Frameworks, methodologies and tools for architecting F-O-T Platforms and the Future Internet 


In addition, we consider 

f) "Governance, economics, business and policy" aspects that are to some extent themselves cutting across the above five research challenges.

In the sequel, we provide detailed descriptions of these challenges. 
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Figure 4: F-O-T platforms and six related inter-disciplinary research challenges and priorities: 
(1) Context lifecycle and interaction (section 3.4.1); (2) Seamless, ubiquitous and high-quality connectivity (section 3.4.2); (3) Networked digital entities (section 3.4.3); (4) Management of networked resources (section 3.4.4); (5) Architecting F-O-T platforms (section 3.4.5); and (6) Governance, economics, business and policy (section 3.4.6)

3.4.1. Context lifecycle and Interaction


We expect that the provisioning of context-aware services and experiences will be the norm in the future. Research priorities relate to: (i) the collection of context data, including modelling, management and dissemination of the context data; (ii) use of these data for offering services to individual users or communities; (iii) building the context-aware environments for the serving target users or communities.


Research priorities address technologies for creating context-aware networks, objects, devices and services. For the latter, this depends on everything related to me (my behaviour, my preferences, my emotions, my needs) and my devices where such services will be delivered (whether mobile devices or home environments; device rendering capabilities; etc.), or to we (i.e., focusing on specific issues of direct relevance to a specific type of users or social or business community) as well as to the surrounding environment (location and time, but also the situation, the status of the environment – noisy – friendly – stable – rapidly changing, etc.). 


Research priorities should cover security-aware and privacy-aware context management systems, their lifecycle evolution and their interaction with users. With the enrichment of pervasive devices, context is extending its scope and form. Thus, to maximize the understanding of situations reflected by context is a challenge to context management. Technology will not only manage data and distribute context information, but also merge and process context to provide meaningful input to context-aware services. To extract and filter information from vast amounts of potentially unstable context sources will be a major challenge in context processing. In addition, to provide trustworthy context information, partially based on quality of context, is an issue. Particular research priorities here include: context specification and modelling, conditional computing, attribute and parameter description, quality of context, event management, event handling, context storing for life, event retrieval and intelligent forgetting.


Aside from the citizen context, business context should also be covered in this activity field. This includes the modelling, structuring, and automatic adaptation of business processes according to context conditions. Business context and citizen context share the same context-aware methodology, particularly context description and context lifecycle. However, the implementation environment is largely different. Research challenges are context collection and sharing in multi-organization environments, interaction approach between business entities and context-aware services.


3.4.2. Seamless, ubiquitous and high-quality connectivity


The main challenge here is the availability of content and services across any type of pre-established or dynamically forming networks (fixed, mobile, wireless), “always on” fully mobile networked service platforms and devices. High quality Internet connectivity should be guaranteed and maintained seamlessly across different access technologies.


The adaptability on the edge of the Internet should be able to decide the best connection approach and best quality according to real situation. The basic assumption of maintaining connectivity will shift from keeping stability to accommodating interruption, i.e., to allow for uninterrupted utilization of networks, content, and services. 


A second challenge concerns the incorporation of user controlled devices for content storage and sharing. More and more devices will require dynamic connection to other devices as well as to various networks. The connections will be largely heterogeneous in terms of channel, bandwidth, jitter, time delay, reliability, mobility, and security. Data and content may reside somewhere spread over the network, making today's purely consuming devices to servicing entities
. 

A third challenge is about developing Future Internet networked frameworks allowing predefined, “adjustable” or dynamically negotiated SLAs with e.g., Quality of Service (QoS), Quality of Experience (QoE), and billing defined according to the user or a community's dynamic requirements (e.g., may be different in the home or business environments and on the move). The Future Internet will provide users simple and consistent access interfaces by hiding the large variety and dynamicity of the underlying networks.


Examples of additional research priorities include:


· Privacy-friendly, trustworthy, device-independent, network-independent connectivity; Connectivity of ad-hoc Personal Area Networks to the whole Internet. 


· Network “dynamicity”: fixed or dynamically forming wireless and wired networks interoperating seamlessly with each other; Network handover: Dynamically handover of user devices or user interface between heterogeneous networks, e.g., to handover the access point of a user, adapt user to better network when possible (from fixed to mobile).

· Automatic management of the different ways to connect to the network based on the user's preferences and needs (e.g., a user may want the best connection at any point in time while other user may want the cheapest one).


· Quality of services and other critical services and applications provided to users according to their requirements and charged accordingly in a dynamic manner: e.g., a similar service on the move could be charged more than in the home environment, or simple access to Internet could be charged according to a given QoS and/or reliability rate.

3.4.3. Networked digital entities: descriptions and inter-relations


The provisioning of Future Internet services requires extended abilities in "handling" and combining digital entities (whether in the form of services, content, or things). There is an essential need to move from today's raw content and information to higher levels of abstraction for describing digital entities, their status, their functioning, their likely relations with other entities, their behaviour under certain conditions. 


Data presentations will range from plain data on different sheets and databases to multimedia documents and models capturing relationships, or other emerging forms whichever humans and machines can perceive. The managing, indexing, and retrieval of rich data will be facing grand challenges in dealing with various data formats. More importantly, to identify and analyse the relationships between heterogeneous data will be even more difficult.


Main research challenges here include: 


· Entity discovery and retrieval (searchability of any kind of "digital entities" like services, real world objects and content, whether 2D, 3D, film, text, audio, or whatever else) easily and virtually across everything. Examples of research priorities here include: data representation, the metadata which can support sharing knowledge between different data formats and for human users and machines alike, e.g., multimedia and plain text, searchability, ability to search for every type of content / information / document, distributed data storage and management; automatic generation of metadata so that digital entities are easily searched and found; searching and indexing techniques helping users find relevant content among the massive amounts of content that will be available;  discovery and retrieval techniques to track, trace and find networked digital entities based on usage governance/contract constraints;  multimedia search & retrieval in large amount of data distributed over heterogeneous networks and servers; Data mining techniques that help extract relevant information from different types of raw data. Instant availability of required data wherever they are stored, especially for critical applications; management / storage / access of data across multiple devices seamlessly (multiple copies, automatic versioning & backup, policy based protection).


· Understanding, linking and combining large numbers of networked digital entities; in particular, discovering their inter-relations and interoperability potential (through common description layers like RDF and its follow-ups), detecting similarity among different data objects under different forms,  supporting the "forgetting" of information in specific contexts, scalability of entities. For example, one fundamental challenge is how to connect data sources on the Internet based on various aspects, including forms of licences and copyrights. Transparency of data existence about anything related to people and possibility to "delete" (pseudonymize) data from the Future Internet.


· Defining policies and rules related to data / entity protection, manipulation and use (privacy, copyright, IPRs, etc.). Data protection will be a collaborative effort between security technologies and regulatory efforts. Existing technology of protecting data as encryption and access control will be adaptive to extensive formats, but should not compromise usability from user perspective. Data provenance should be treated as first entities and be part of any data objects. Research should also focus here on modelling, management of and access to virtual copies for every physical thing, information updated automatically (if available using sensors); Privacy of all the data produced by sensors monitoring a user and his or her environment. Ubiquitous policy-based protection of services, content etc. (incl. privacy). Finer granularity access control with respect to data consumption and provisioning.


Research priorities are, therefore, related to technologies needed to achieve the above (incl. storage, creation, representation, filtering, fusion, sharing and distribution; content encoding; object grounding - meaningful descriptions and supporting entity management infrastructures, data protection; combining and merging digital entities, while assuring privacy and protection of copyright, corporate confidential information or IPRs). 


3.4.4. Dynamic and autonomic management of F-O-T platforms and networked resources


F-O-T platforms are relying on architectures that combine the Internet of Networks, Things, Content and Services. They need to securely combine and optimally manage the underlying resources (whether these are networks, servers, computing resources, things). Research priorities therefore include technologies for: 


(1) Resource discovery & management: 


· Describing and discovering available multiple resources at different contexts; orchestration of resources; adaptation of resources; optimisation and management of resources; service and object descriptions; service configuration; optimisation of resource utilisation; addressing scaling issues. 


· Monitoring of resources in distributed, dynamic, and ultra large-scale systems. The monitoring technology itself should be an integral part of the system, adapt and evolve with services and platforms. Monitors should provide high-level behaviour monitoring with abstract models of resources, services, networks, and user interactions. 


· Resources will not be passively provided as static entities. Resources themselves will be able to adapt to ever-changing requirements. Self-management of resources will be the key enabling technology in resource management.  For example, services, things, data, content can self-administer according to pre-defined policies, and networks can self-heal themselves.

· The awareness of sustainability will challenge the current paradigm of service management and development in many aspects but the most important is to manage resources with consideration of sustainability in terms of direct energy consumption as well as extending the life of resources.


(2) Virtualisation, programmability and composability:


· Virtualisation of networked service infrastructures [see also Annex 5]; 


· Programmability (programmatic provisioning) of the (network) transport, computational, storage, service and content resources based on capabilities for virtualisation of these resources and their efficient and flexible management and control;


· Secure composability of real and virtualised resources (networks, servers, computing resources, digital objects, etc.), compliant to application needs;


· Opportunistic programming support for novice users. The users should easily program their applications based on opportunities (by discovering relevant networked digital objects and program them together in specific situations). 


(3) Multi-dimensional trust management:

· Managing trust and security in F-O-T platforms and in the underlying network infrastructures, including sensors and actuators (intra- and inter- platform trust and reputation management, including management of identities, managing the lifecycle of secure software systems, privacy-protection, sandboxing and secure policy-making, etc.). Technologies to ensure trust are desirable at different levels of the Internet and have to present - in a non-intrusive way - all the interactions among diverse entities. The cooperative provisioning of end-to-end trust by connecting multiple security technologies and cross multiple layers and trust zones will be a fundamental requirement. The identification technology will be applied to enormous entities which need to be accessed through the Internet.

(4) Distributed, autonomic systems:


· Cognitive and autonomic (or self*) systems, including adaptive, self-managing, self-healing, and self-protecting systems

· Systems that cooperate and negotiate with other surrounding systems for collectively managing in an optimal way available resources and acting towards common interests and goals (e.g., for enhancing their collective security and resilience).


3.4.5. Frameworks, methodologies and tools for architecting F-O-T Platforms and the Future Internet


Each F-O-T platform may have very different architectural requirements. Architecting such platforms (and the underlying Future Internet) may require addressing issues relating to their reliability, massive scalability, complexity, and usability. There is a need for advanced frameworks, methodologies and tools for understanding how to design, dynamically configure, and to run such platforms and their inter-relation and inter-operation with other platforms. Main research priorities are linked to the following: 


· Advanced modelling and simulation frameworks, methodologies, tools for designing and architecting F-O-T platforms that are reliable, scalable, trusted, secure and resilient, and for understanding how they will be composed, configured, executed and operated, and how they will be inter-operating with other platforms (e.g., designing new protocols and inter-working frameworks to securely interact with known or foreign frameworks); models and frameworks to manage the services of a platform;

· Frameworks and tools for understanding the complex interaction among networked digital objects in F-O-T platforms;


· Frameworks and tools for monitoring, measuring and assessing F-O-T architectures and models, for (formally) verifying and validating them and for taking corrective actions;


· Frameworks and tools for measuring trust and security assurance (e.g., context-sensitive risk assessment and management methodologies and tools); 


· Frameworks and tools for identity, accountability and traceability at all layers of the F-O-T platforms and among different F-O-T platforms.

3.4.6. Governance, economics, business, and policy


Governance, economics, business and policy aspects are issues that are cutting across all the other above mentioned research challenges and priorities. They are related to individual F-O-T platforms or to their federated dimension. 

Challenges and research priorities to address here include:


· Policies needed for governing thousands or millions of available heterogeneous entities and resources; 


· Governance of Future Internet services: guiding the services to fit the social-economical environment.  The challenge here will be to understand the more and more heavy social impact of Internet, and in turn improve the contribution of Internet services to social development.


· Naming and identity management; 


· Addressing accountability (pseudonymous provable accountability information on all online transactions); addressing responsibility in the value chain (especially for platforms spanning across individual jurisdictions and national borders). In particular: addressing ethical models (e.g., when transferring responsibility to our avatars or machines, who is responsible for in case of problems?); and, development of the required international codes and legal agreements similar to the aviation industry;


· Studying new innovation and value creation chains and new business models; understanding the underlying economics and societal aspects (e.g., impact of technology developments and regulation over society and creative contribution of society to the further evolution of the Internet).


· Ecosystems of governance, economics, business and policy compliance: Constantly adapting regulations, laws, business models and economic models, to new technologies, so that the EU can shape the position of Internet services in the global society. The Internet itself will participate to governance by providing governance services, which is presently at a very early stage as e-government. 


3.5. Engineering F-O-T Platforms


In a global, knowledge-driven economy, technological innovation is critical to competitiveness and productivity growth and requires leadership in all aspects of engineering. Engineering encompasses the following major phases: definition and development of products and services, quality management and validation of these products and services and ramp-up, i.e. market-ready prototypes allowing for first customer feedback.


Engineering F-O-T platforms is a challenging task of its own, with the view of the effective analysis, design, implementation, integration, validation and delivery of early validated research at large (i.e., system or even system of systems) scale on the one side, and the platform aspect on the other, where the products to be engineered are services or applications making use of (one or more) platforms. 

The main objectives for engineering F-O-T Platforms are threefold:


· The involvement of multidisciplinary research communities and developer communities. This would allow bringing the necessary engineering discipline to make the platforms truly federated, open and trusted with the adequate "ecosystem" for its growth and further development, with a view on building smart applications making use of F-O-T Platforms.

· The exploitation of knowledge and technological innovations and their translation into innovative applications, processes and services. This is a necessary condition to take the successful research and its validation up to a higher maturity level before engaging into deployment. Research into specific components is brought together towards building first implementations of smart applications and the aggregated components can therefore be valued.

· Effectively build operational prototypes of F-O-T platforms and demonstrate their capabilities, notably: robustness, reliability, massive scalability potential, interoperability, complexity management, quality of service, quality of experience, usability, etc. This entails specific challenges such as: technology selection, assembling technology, monitoring, proactive capacity building, management and control tools for systems integration and validation to build smart applications in an environment of complex and federated platforms.


3.6. Experimentation 


In the context of F-O-T platforms, experimentation would be aiming at providing a methodology (experimentally driven research) and the necessary environment (experimental facilities) for investigating and experimentally validating innovative and revolutionary ideas in all areas described under Block A "Fertilizing interdisciplinary RTD for F-O-T Platforms" and Block B "Engineering F-O-T Platforms". 


The experimental facilities represent the evolution of today's test beds towards test beds serving Block A and Block B participants, that would allow them to test for example innovative networks, new service and content discovery and media distribution solutions, security and trust developments, new business models, etc. Experimentation in F-O-T Platforms would need to be stimulated both at individual technology levels and at system level.


Present experimentation infrastructure facilities would need to be expanded to cover areas that do not only tackle connectivity as they mainly do today, but also interoperability and inter-working. They would thus enable system level experimentation. They could become the “glue” between disciplines and research communities.


This could prove to be quite a challenge, which should be taken on board progressively, in line with the priority projects supported within Blocks A and B. In such complex systems, experimentation could be the key for discovery and validation throughout the research process. The priority objectives could be to test the “federated”, “open” and "trusted" features of each F-O-T platform, and promote inter-F-O-T platforms experimentations.

There is a lot of value in putting these experimentation facilities into place in such a way that end users participate as active testers at an early stage of the R&D cycle. They could thus provide feedback from research regarding the usability and functionality of the elements and technologies looked upon. With this approach the R&D cycle would be shortened, and innovation could be co-created with early users.


These facilities and test beds should themselves act as model implementations and proofs of concept of the suggested innovative mechanisms and technologies of the Future Internet. This means that there could be a responsible "one-stop-shop" organisation that will offer configurable test beds "as a service". Activities like test management, choice of test users (ideally amongst real users), repeatability etc. could be “standardized”.


3.7. Representative Examples of F-O-T Platforms


In order to support the definition of F-O-T Platforms as described in the previous section, we provide here some examples of such platforms. In no way should these examples be interpreted as our suggestions of prioritisation regarding which F-O-T platform should be developed first (or developed at all) in the short or longer term.


From the discussions among the participants of the Future Internet Assembly, it is clear that the specific properties of certain types of applications will determine, at least to start with, what the optimal architectural choices are. For instance, service oriented architectures (SOA) might be suitable for building software applications based on already existing services in the Internet. The "publish, find and bind" principle might be useful in that context. But thinking about a large sensor network where data aggregation needs to take place, other principles might be preferable than the "publish, find and bind" of SOA. The same accounts for networking: sending discrete packages of data needs another way of transporting than large sets of streaming data. It is therefore highly unlikely that all possible applications of the Future Internet will be based on a single architecture.


At the same time, the current structure of the ICT Work Programme is mostly following the actual split in industry and academia between content, services and networks. It is therefore likely that at first, F-O-T platforms may try to solve similar fundamental FI questions from only one angle, i.e. things, services, content, or networks. Such F-O-T platforms will likely use the basic underlying architectural principles of the selected “angle”. 


Examples of such “focused” F-O-T platforms could include: a platform providing an “always available” network (i.e. including any type of fixed or dynamic network); a platform with the right properties for managing (multi-)sensor networks; a platform for broadcasting television programmes over the Internet; a platform for securely managing a social network; a platform for managing high volume streaming data over the Internet (applications to be built on top of that platform could be 3D games or broadcasting television over the Future Internet); a platform for managing "Things" on the Internet; a platform providing virtualisation technology such that service providers can use this to provide cloud services on the Future Internet; a semantic search platform; a personal entertainment environment platform; etc.


As shown in the examples above, the level of granularity of each F-O-T platform may greatly vary. However the real added value of F-O-T platforms to constitute the basis for the Future Internet will most certainly lie in the possible combinations of such “focused” platforms. It is indeed the combinations of the capabilities developed for the Internet of Things, Internet of Services, Internet of Content and Internet of Networks that will lead to many different possible platforms. Such combinations will be stimulating the development of new applications and services, while at the same time taking full advantage of all innovative solutions offered by the “fundamental enablers” provided by the Future Internet through these platforms.


It is likely that two paths will emerge in this second stage:


i. A first path will probably focus on specific application areas, trying to combine F-O-T platforms for addressing questions related to different classes of applications within the same domain. Such platforms will underpin the delivery of existing generic enabling services, providing application sectors such as energy, transportation, health care or education, ways to procure, extend or repurpose services in ways that cannot be achieved with the current Internet environment. 


Examples of such “application-oriented” platforms could include: (Multi-)Logistics platforms; Health-related platforms; Transport platforms; Household management platforms; City navigation platforms; etc.


ii. A second path, which is likely to start in parallel, will take advantage of various combinations of F-O-T platforms to offer new opportunities and solutions to individuals, businesses, and the society as a whole, rather than focus on specific application domains. Such “global” platforms could be used to provide:


· A way to fully immersive worlds, using e.g. trusted platforms for business communities; “multi-interface” user platforms (i.e. holograms, 3D, touch, smell, etc.); fixed and/or on the move gaming communities platforms; massive (scalable) data management (i.e. with multiple networks and servers allowing distributed storage and management);


· A way to better communicate though platforms offering presence information, collaboration tools (e.g., shared white-boarding), and different ways of interactions (e.g., instant messaging, audio, and video).


The latest path is certainly the path which should be looked upon more thoroughly. It is the one leading the way towards real innovative applications and services for the Future Internet and would eventually target F-O-T platforms that could be about:


· Exploiting semantic technologies that understand the meaning of information and facilitate the accessibility and interconnection of content. Data from various sources and different formats will thus be easily combined and processed resulting in a wealth of new, innovative Internet-enabled personalised service mash-ups. From the personalised newspaper subscription to a high-definition broadcast facility, or to a play of a customised network game, all of these tasks will utilise multimedia services to provide new media experiences tailored to the user’s personal profile and needs. In the coming few years, the majority of such media experiences will rely on rich video content, whether for communication, information, social networking or entertainment. Later on, media experiences may evolve into total immersion with increased quality of experience. Media-rich experiences will thus be everywhere and consuming large chunks of the Future Internet resources.

· Becoming a crucial business and societal enabler as they will allow a flow of new information and service offers that will be based on real world "objects" that communicate and interact with each other. Information will thus get morphed with the user’s profile and will change to become a unique offering, tailoring a product to the user’s exact desires and inclination. Service transformations can be envisioned for all sorts of physical objects and products: cars, clothes, appliances, garden furniture, and home decorations – the list is endless.

· Serving as the platforms for providing new innovative services based on the rapid and secure composition, integration and configuration of existing ones, in new social and business contexts and sectors. For example gaming and social network platforms can converge to total immersion virtual environments by combining the existing knowledge of legacy systems and the dynamics of each community. Moreover, social networking could evolve towards trusted and interoperable social platforms supporting future presence, immersive collaborative spaces and entertaining environments.

· Fostering new, universal wiki-like environments and contexts for individuals and the society adding value and new usage dimensions on top of existing ones. Groups as well as individuals increasingly become information providers, through media such as blogs and community resources (like Wikipedia) or open wikis. Such open source efforts could provide a quasi-universal, real time, audio and video coverage of events across the world. F-O-T Platforms could support the wide availability of open and trusted infrastructures that provide adequate enablers to these new social and technological requirements.

4. Impact of F-O-T Platforms


To be completed …


5. Conclusions

To be completed …
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Annex 3: From Scenarios to Functionalities 


Insert here link to Excel file describing the functional requirements from the analysed scenarios.

Annex 4: The conceptual bottom-up framework and summary of the documents analysed


Insert here link to the Word document describing the "Conceptual Bottom-up Framework and summary of the documents analysed"

Insert here link to the Excel file presenting the "Main R&D Challenges and Priorities in ETPs and in national initiatives on the Future Internet"

Annex 5: Virtualisation of network and service infrastructures for the Future Internet


Insert here link to the Word document on "Virtualisation of network and service infrastructures for the Future Internet".


Annex 6: Expected Technology Evolution from the Network side in a time horizon of 2015+


Insert here link to the Word document on "Expected Technology Evolution from the Network side in a time horizon of 2015+"

Annex 7: Short Biographies of the External Technical Experts


Gonzalo Camarillo: Gonzalo is the head of the Multimedia Research Laboratory, which is part of the NomadicLab, at Ericsson Research in Finland. He is a member of the IAB (Internet Architecture Board). His research interests include signalling, multimedia applications, transport protocols, network security, and network architectures.


Schahram Dustdar: Schahram is Full Professor of Computer Science with a focus on Internet Technologies heading the Distributed Systems Group, Institute of Information Systems, Vienna University of Technology (TU Wien) where he is director of the Vita Lab. He is also Honorary Professor of Information Systems at the Department of Computing Science at the University of Groningen (RuG), The Netherlands. He is Chair of the IFIP Working Group 6.4 on Internet Applications Engineering and a founding member of the Scientific Academy of Service Technology. From 1999 - 2007 he worked as the co-founder and chief scientist of Caramba Labs Software AG (CarambaLabs.com) in Vienna (acquired by Engineering NetWorld AG), a venture capital co-funded software company focused on software for collaborative processes in teams. Caramba Labs was nominated for several (international and national) awards: World Technology Award in the category of Software (2001); Top-Startup companies in Austria (Cap Gemini Ernst & Young) (2002); MERCUR Innovationspreis der Wirtschaftskammer (2002).  More info at: www.infosys.tuwien.ac.at/staff/sd

Jacques Magen: Jacques is an independent consultant who just created his own company InterInnov (www.interinnov.com) specializing in international research & innovation. He has been working for 25 years in ICT as technical expert and consultant, more specifically in telecommunications and networked media, and more recently in general innovation policies at national and regional level. While coordinating collaborative programmes and universities relationships at Alcatel for eight years, he initiated and chaired the CELTIC European programme dedicated to end-to-end communications, and contributed in the set-up of the eMobility and NEM European Technology Platforms.


Sachar Paulus: Sachar is an independent Management Consultant (paulus.consult) on Security in the Information Age, and Honorary Professor for Security Management at University of Brandenburg. Member of RISEPTIS advisory board and of the ENISA Permanent Stakeholders Group. Prior, he was 8 years with SAP in various positions, among others, SVP Product Security and Chief Security Officer. 






















� For example, see [Cross-ETP-2009], [INFSO-FI2020-2009], [ISTAG-2009], [ITU-T-2009], [PEW-2008]. Trends and functionalities of the Future Internet for 2015 and 2025 are also reported in Annex 2 of this report.



� Open source could also be an option for some platforms (or parts of platforms). However, open source is not always the most appropriate option for open collaboration and open competition, which is what should be eventually looked upon.



� The management of these peered storage structures needs to be understood and developed under the requirements of the next section (networked digital objects).







�My understanding is that this is overlapping with Context Lifecycle and interaction quite a bit. A better separation of the two aspects might be useful or combining them would avoid confusion.
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