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This document attempts summarizing the major efforts on defining the Future Internet (FI) and the research visions under the umbrella 
of FI. The documents surveyed are mostly Strategic Research Agendas (SRAs) of the ETPs related to the FI and position papers that are 
reflecting the vision of major research bodies or initiatives in the field. Although these documents are composed from different 
perspectives, we found that their research visions are overlapping to certain degrees. Therefore, we summarized and restructured these 
visions in our survey by the methodology as follows. 
Methodology: 

1. Summary of main ideas in the documents. We chose the main sentences of research priorities and challenges to keep the main 
ideas in documents, with slight editing or recomposing when necessary. In Section 2, we arrange these sentences as how they 
structured in the original document, with main figures when necessary. 

2. Structure the research fields. The figure “Conceptual architecture” is to structure the vast research topics under the FI. The 
core part of the figure consists of four blocks in layers, that are, from bottom to top: Infrastructure, Platform, Presentation and 
Delivery. Infrastructure contains the fundamental technologies as networking and components. Platform addresses the 
problems in heterogeneous service environments, in which Things can be seen as the components in pervasive environment and 
Clouds/Grids is the trend of large-scale computing and service provisioning. Presentation offers the capability of semantic 
presentation and knowledge management for complex applications in upper layers. The Delivery comprises the actual products 
delivered to users: services and contents. On the right side of the four layers are Testbed and Users. Testbed is the experimental 
instrument to develop lower layer technologies, especially large-scale networks. User technology will play a key role in 
producing services and contents by involving users in the creation process. On the left side of the figure are three orthogonal 
fields that need to be addressed in all the layers by different technologies. On top of all these technologies is the Governance and 
social-economy issues of FI. The research in this area involves not only a technology perspective, but also the effort to fit FI into a 
larger vision of the whole society. 

3. Index and classification. Every item in the summaries in Section 2 is indexed to cite easily. In the table in Section 1, we 
reshuffled all the items, and put them into the most close technology fields with index and a short description, so that we can see 
most of the overlapping interests among these documents and their different perspectives. 

4. Mapping requirements. The requirements mapping is roughly shown in the figure “Conceptual architecture”, where a line 
connecting a requirement class and a technology field means the requirement should be met by technologies from the field. 
Cross-field effort is needed if 2 or more lines start from one requirement. In table, the requirements mapping is illustrated with 
the whole list of requirements in the same row of the related technology field. But for each element of requirements, it belongs to 
only one field. 
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Vision Visionary Requirements Incremental Requirements 
Infrastructure 

Networking 
• 2.3.1.b Enable increasing connectivity, through both 
wired and wireless communication 
• 2.5.3 Modelling and data analysis for performance and 
reliability 
• 2.1.1.3 Ubiquitous Connectivity 
• 2.2.1 Ubiquitous, global access 

1.a. Device independent 
internet access 
1.c. Seamless ubiquitous access 
2.a. Full seamless connectivity 
2.b. Ambient networks 
2.c. Availability of network 
services 
2.d. Self-learning networks 
2.e. Giving priority to the 
receiver 
2.f. translating semantic names 
into routable entities 
2.g. naming and addressing 
2.h. versioning 
2.i. storing and accessing 
(security) 
 

1.b. Easiness of Use and 
Configuration 
1.c. Ubiquitous connectivity 
1.k. Connectivity 
management 
1.l. Storage 
1.m. Extended interactivity 
with the device 
1.n. Interoperability 
1.p. Security and Privacy of 
communications 
1.r. Advanced radio 
interfaces and mobile solutions 
1.s. Advanced connectivity 

Components 
• 2.3.6 Underlying components, nano-electronics and –
systems 
• 2.10.1 Materials, Nano-scale devices, Technologies for 
micro/nano-scale integration.  
 

 
 

1.a. Cheap devices 
1.q. Ultra low power design 

 
Platform 
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Things 
• 2.3.2 Smart things, devices and Systems: From one 
device to interconnected intelligent Embedded Systems and 
artefacts 
• 2.6.1 The Internet of Services and the Internet of Things: 
How can the Internet of Services leverage on the capabilities 
offered by the Internet of Things that can sense and react to 
physical objects? And vice versa.  
• 2.12.3.a IoT will exhibit a much higher level of 
heterogeneity, as objects of totally different in terms of 
functionality, technology and application fields will belong to 
the same communication environment.  
• 2.13 Social devices 
• 2.1.6.a Turn devices  into  enablers  of  services by 
embodying SOA principles  into embedded systems  and link 
collaborative devices to services 
 

1.b. Access devices are 
integrated in goods and bodies 
1.d. Helper device for local 
events 
1.i. Device adaptability 
1.j. user, terminal and session 
mobility 
1.k. reducing power 
consumption 
1.l. cognitive networks 
3.a. Self-powered, networked 
sensors 
3.b. Real-time location tracking 
of millions of entities  
3.c. Active monitoring by 
personal sensors  
3.d. Intelligent environments 
3.e. Navigation 
3.f. Energy monitoring 
3.g. Easy to use 

1.d. Integrated devices 
1.e. Intelligent decisions by 
devices communicating with 
each other 
1.f. Integrated services into 
the device 
1.g. Virtualization & Trusted 
Computing 
1.h. Devices taking care about 
privacy of the user 
1.i. Device federation 
1.j. Navigation 
1.o. Distributed intelligence 
2.a. Sensors collecting 
environment information 
2.b. Sensors collecting 
personal information 

Cloud 
• 2.1.1 Service oriented utility infrastructure 
• 2.6.3 Cloud Computing 
• 2.3.4.a From dedicated computing facilities to 
Computing-as-a-service (Cloud) 
• 2.2.4 Virtualisation of Resources and Service Computing 
Clouds Capabilities 

6.a. Real-time route and 
capacity planning for millions of 
goods, people, services 
6.b. Crisis-mode optimization of 
routing & capacity planning 
(Business Continuity Analysis) 
6.c. Trustworthy sharing of 
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computing systems including data  
6.d. Interaction on internet 
objects 
6.e. Data mining 
6.f. Added qualification of 
business process information 
6.g. Virtualization cross-
business boundaries 

 
Presentation 

• 2.1.2 Service and Systems Engineering 
• 2.1.4 Business process modelling 
• 2.5.1.a The task is particularly challenging in naming and 
addressing of content from the point of view of the actual users. 
• 2.11.2 Modelling support of Ubiquitous services 
• 2.12.2.a Internet should support mechanisms for 
knowledge dissemination both at local and global level 
• 2.12.4.a Contextualized, proactive, and personalized 
access to services 
• 2.13.2 Networked knowledge and Context  

5.a. Semantic modelling of 
personal services 
5.b. Semantic modelling of 
Environmental Effects 
5.c. Semantic modelling of 
health conditions 
5.d. Learning & adaptation 
5.e. Semantic level based on 
real services 
5.f. Service modelling  
5.g. Support for service 
semantics and composition 

2.c. Content chosen 
depending on context 
2.d. Interactions with the 
environment 
2.e. Personalization 
2.f. Situation modelling 
2.g. Augmented Reality 
2.h. Haptic Interfaces 
 

 
Delivery 
Service 

• 2.1.3 Adaptive Interactions 
• 2.1.5 Reference Architecture and Implementations 
• 2.3.5.a the trend is to flexible and dynamic composition 

1.e. Payment 
1.f. Portals 
4.b. Medical call-centre services 

3.a. SOS Services 
3.b. Context-aware reminder 
3.c. Offline transactions 
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of services, processes, interfaces, reports and electronic forms 
so as to quickly assemble customised solutions. 
• 2.6.1 The Internet of Services and the Internet of Things: 
How can the Internet of Services leverage on the capabilities 
offered by the Internet of Things that can sense and react to 
physical objects? And vice versa. 
• 2.6.4 Global service delivery platform for the future 
internet Global service delivery platform for the future internet 
• 2.11.2 Ubiquitous services 
• 2.12.4 Internet of services 

4.a. Active personal assistance 
based on context information 
7.a. Ad-hoc integration of 
systems serving different purposes 
7.b. Service-On-Demand 
(coordination & registration of 
physical services) available on a 
large scale 
7.c. Social interaction 
7.d. Rent-a-service 
7.e. Personalized services 
7.f. Service trading 
7.g. Business models 
7.h. Legal aspects 
7.i. Asset-based service 
composition  
7.j. Service composition 
modelling 

3.d. Early warnings 
4.a. Service aggregation 
4.b. Real-world service 
integration 
4.c. Service Trading 
4.d. Information grail 
4.e. Integrated End-User 
service usage 
5.a. Helper platforms 
10.a. Virtualization 
10.b. Operating environments 
for virtual clouds 
10.d. Lifecycle management of 
services 
10.e. Formal definition of non-
functional requirements 
10.f. Optimization of 
geographical deployment of 
services on physical 
infrastructure 
10.g. WOA (SOA + Service 
Delivery Platforms) 
10.h. Modelling of services 
composition 

Content 
• 2.5.1 Information Networking 
• 2.11.2.c Content and Media, Media format, Media 
adaptation 
• 2.14 Content creation, Media presentation, Delivery 

10.c. Enhanced content 
10.d. True to original media 
reproduction 
13.a. Content-centric 

6.a. Video conferencing 
6.b. Secure data sharing 
6.c. Social gaming and 
communications 
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infrastructures 
13.b. Adaptable, transparent, 
behaviour and context aware 
content delivery 
13.c. Findability 
13.d. Adaptation 
13.e. Representation of content 
13.f. Intelligent delivery 
13.g. Home and extended home 
networks 

6.d. P4P Services 
6.e. e-Inclusion 
7.b. Composition 
7.c. Adaptation 
7.d. DRM 
7.e. Storage 
7.f. Healthcare 
7.g. 3D coding 
7.h. Multimedia search 
engines 
7.i. Recommendation 
systems 
7.j. Representation of 
content 
7.k. Tools for content creation 
and manipulation 
7.l. Automated content 
annotation 
7.m. Intelligent delivery 
7.n. Quality of service 
7.o. Network architecture 
7.p. Home and extended 
home networks 
9a. Content owners 

 
Users 

• 2.3.3 User: From a computer-focused to a computer-
served perspective 
• 2.6.2 Leveraging on individuals and virtual communities 

1.g. Extended interface usage 
1.h. Emotion transfer 
1.m. Abstraction of user 

5.b. Mutual payment 
5.c. Groups of interest 
5.d. Collaborative content 
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to develop content and services. 
• 2.12.1 Internet by and for people 
• 2.3.5 Applications: From stand-alone to end-to-end 

interface 
1.n. Gestual and brain interfaces 
1.o. Emotion oriented user 
interfaces 
9.a. Use communities for real-
life advantages & services 
9.b. Medicine social network 
9.c. Voting 
10.a. Prosumer 
10.b. Interviews 
12.a. Immersive natural 
interfaces, including emotion 
capture and exchange. 
12.b. Seamless interaction in 
interconnected mixed reality 
environments (virtual, real & 
augmented).  
12.c. Personalised collaborative 
environments for social 
interaction, gaming and innovative 
business concepts. 
12.d. Multimodal natural user 
interaction 
12.e. Dynamic federation of 
distributed interface devices 

development in communities  
5.e. Public opinion 
7.a. Content creation 
(prosumer) 

 
Testbed 

• 2.8 Future Internet Research and Experimentation   
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Autonomy 
• 2.5.5 Autonomy and resilience 
• 2.3.2.b Autonomous self-organizing systems are 
beginning to emerge. 
• 2.3.2.c The level of “autonomy” of the individual system 
will vary along a continuum of self-determination 
• 2.3.4.bFrom centralised and hierarchical to distributed 
autonomous systems 
• 2.2.5 Self-management Capabilities 

  

 
Sustainability 

• 2.3.5.b close the gaps between the general wish for 
sustainable environments and efficient resource utilization on 
one side 
• 2.5.6 Energy Consumption 
• 2.11.4 Green wireless communications 
• 2.10.2.b Energy (advanced energy scavenging 
techniques, energy storage, energy management etc.) 
• 2.14.4.d Power management and energy saving – so that 
networked media technology can contribute to energy saving in 
all sectors of the economy; 

4.c. Energy saving 
 

10.c. Energy management in 
service provisioning 
 

 
Trust 

• 2.1.7 End-to-end Trust, Security and Dependability 
• 2.3.1.a Fix the shortcomings of the current Internet, 
including Security, Privacy, Trust and Identity Management 
• 2.9 delivering security, Future Internet Assembly, Trust 
& Identity Session, Position Paper 

11.a. Prevent identity 
impersonation 
11.b. Spam- and phishing-
freedom 
11.c. Overriding of 

8.a. Protect personal 
information 
8.b. Trust into service 
providers 
8.c. Accountability 
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• 2.11.1 Trust, Security, Dependability and Privacy 
• 2.13.3 Privacy, security and trust 

personalization 
11.d. Ubiquitous authorization 
11.e. Protection of personal 
information 
11.f. Legal localization 
11.g. Trust management 
11.h. Understand what to do 
against semantic attacks 
11.i. Develop environment so 
that all users can manage their 
own risk 

8.d. trust based on 
recommendation 
8.e. SLAs 
8.f. Governance structures, 
methods and tools 
8.g. Payments 
8.h. Chain of trust 
8.i. Intuitive security models 
8.j. Security verification 
8.k. Trust between people 
8.l. Trust between people 
and cyber-infrastructure 
8.m. Trust about the data 
8.n. content reliability 
8.o. user safeguard and 
preservation 
8.p. integrate security and 
mobility 
8.q. Certification 
8.r. Tools and protocols for 
secure transactions 

 
Service Governance 

• 2.7 Future Internet Socio-Economics – Challenges and 
Perspectives 

8.a. Active, multi-modal 
complete citizen poll 
8.b. Policy & Governance rules 
modelling and technical 
implementation 
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2. Summary of documents 

Cite as (2.1.1.a), ‘2.1’ is the section number and ‘1.a’ is the index number. 

2.1. NESSI Strategic Research Agenda, Vol. 3.FP7-2.exec, NESSI Roadmap 

(NESSI, Feburary, 2008) 
Key areas 

1. Service oriented utility infrastructure 
a. Hardware, middleware, programming model 

2. Service and Systems Engineering 
a. Modelling, construction and management of hybrid service-based 

systems (situational, spontaneous and goal-based) 
b. Mapping quality of experience of the services to non-functional 

properties of the components 
c. Refining semantics to become appropriate across  hybrid  service-

based  systems 
3. Adaptive Interactions 

a. Collaborative business intelligence for hybrid service-based systems 
b. Knowledge- and situational-driven personalization of interfaces and  

services, 
c. Embodiment of educating principles in services 

4. Business process modelling 
a. Dynamic  formalization,  management  and  interaction  of  business  

processes  implemented  through services 
b. Support  for long-term  and  transactional  business  collaboration 

5. Reference Architecture and Implementations 
a. Harmonize service architectures  (SOA)  and  infrastructure  

architectures  (SOI)  to support  all  kinds  of  business models, 
applications and hardware environments and provide transparent 
and integrated access for all  relevant  stakeholders. 

6. Services for the Future Internet 
a. Turn devices  into  enablers  of  services by embodying SOA principles  

into embedded systems  and link collaborative devices to services 
7. End-to-end Trust, Security and Dependability 

a. Provide a chain of trust across all levels and trust zones 
b. End-to-end verification and assurance 

2.2. Management and Service-aware Networking Architectures (MANA) 

for Future Internet, Position Paper 

(MANA, December, 2008) 
Capabilities (Selected) 
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1. Infrastructures Capabilities: 

a. Computing, networking, and storage elements represent the 
components of the MANA infrastructure.  

b. Ubiquitous Connectivity, Computation, Storage and Content 
infrastructures, together with the architectures, resources, self-
management, and controls of such resources, including the 
assessment of infrastructure adaptations based on context-awareness. 

c. New globally accessible Infrastructure Services, including 
Information-centric and Context-centric networks. 

2. Control and Elasticity Capabilities: 
a. New naming frameworks, including Identity / Location splits and 

support for addressing information or context objects and services. 
b. New tuneable protocols for different layers of the protocol stack in 

support of cleaner cross-layer interaction and dynamic service 
composition. 

c. Flexible and cost effective operations of service platforms over core 
and edge transport networks. 

3. Accountability Capabilities 
a. Cross layer optimization – network, transport and service layers - to 

enhance session-less application driven QoS approaches 
b. Enhance Information exposure - Traffic carries info about its resource 

usage in such a way that the network can monitor the cost (e.g. 
congestion) of carrying a specific packet but also the application can 
select the most convenient path to send specific traffic. 

4. Virtualisation of Resources and Service Computing Clouds Capabilities 
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a. Ubiquitous Virtual Resources with integrated self-management of 
those resources.  

b. Security concerns related to the use of virtual resource. 
c. Virtual resource-facing services enabling flexible usage of the physical 

resources. 
d. Real-time service computing clouds and virtual-private service clouds, 

integrating the necessary storage, networking and service resources. 
e. Ubiquitous light-weight virtual channels for integrating an Internet of 

Things into a service-aware network infrastructure. 
5. Self-management Capabilities 

a. Mechanisms for dynamic deployment of measuring and monitoring 
probes for services’ and network’ behaviours, including traffic.  

b. Increased level of self-awareness, self-knowledge, self-assessment and 
self-management capabilities for all Future Internet systems, services, 
and resources. 

c. Increased level of self-adaptation and self-composition of resources to 
achieve effective, autonomic and controllable behaviour. 

d. Increased level of self-contextualisation and context-awareness for 
network and service systems and resources. 

e. Self-awareness capabilities to support system-level objectives of 
minimizing system life-cycle costs and energy footprints. 

2.3. Revising Europe's ICT Strategy 

(ISTAG, February 2009) 
Trends in General 

1. Infrastructure: From an incompatible loosely coupled infrastructure to the 
“Future Internet” 

a. Fix the shortcomings of the current Internet, including Security, 
Privacy, Trust and Identity Management 

b. Enable increasing connectivity, through both wired and wireless 
communication 

c. Barriers for accessing services will be removed 
d. New software development paradigms such as software-as-a-service 

are emerging that free developers from the need to develop software 
monoliths that are almost impossible to change with changing 
circumstance 

2. Smart things, devices and Systems: From one device to interconnected 
intelligent Embedded Systems and artefacts 

a. We will embed sensors, actuators and miniature computer systems 
directly into our products. 

b. Autonomous self-organizing systems are beginning to emerge. 
c. The level of “autonomy” of the individual system will vary along a 

continuum of self-determination 
3. User: From a computer-focused to a computer-served perspective 

a. The empowerment if the user has to come through intelligent services, 
which deliver within the context of the user 

b. 3D worlds are populated by avatars – virtual replicas of the humans as 
they desire to look, never tired, and always ready to work. 

4. Systems:  
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a. From dedicated computing facilities to Computing-as-a-service 
(Cloud) 

b. From centralised and hierarchical to distributed autonomous systems 
5. Applications: From stand-alone to end-to-end 

a. the trend is to flexible and dynamic composition of services, 
processes, interfaces, reports and electronic forms so as to quickly 
assemble customised solutions. 

b. close the gaps between the general wish for sustainable environments 
and efficient resource utilization on one side 

6. Underlying components, nano-electronics and –systems 

2.4. Future Internet Position Paper: A SatCom Perspective 

(ISI, January, 2009) 
SatCom perspective of FI 

1. a always on, really globally available “anywhere-anytime” 
2. capable of assisting society in emergency situations 
3. Trustworthy 
4. a seamless service integrating all available networks 
5. energy and frequency efficient 
6. Internationally developed 

2.5. Future Internet — Research Agenda 

(ICT-SHOK, October, 2007) 
Challenges 

1. Information Networking 
a. The task is particularly challenging in naming and addressing of 

content from the point of view of the actual users. 
2. Changing usage patterns 

a. re-conceptualise ubiquitous interaction and how it should inform the 
design of related technologies, systems, and applications by studying 
how people build, use, and share complex artefacts such as 
information and social networks enabled by future Internet. 

3. Modelling and data analysis for performance and reliability 
a. Mobility, overlay, wireless access, and traffic 

4. Network socio-economics 
5. Autonomy and resilience 

a. Understanding the socio-economic factors that have largely hindered 
the adoption of even those few pieces of autonomy or resilience 
enhancing technologies that exist. 

b. Search for new approaches towards building autonomous and 
resilient networks, taking into account the aforementioned socio-
economic factors. 

6. Energy Consumption 

2.6. Future Internet Service Offer: An Overview 

(FIS, December,2008) 
1. The Internet of Services and the Internet of Things: How can the Internet of 

Services leverage on the capabilities offered by the Internet of Things that 
can sense and react to physical objects? And vice versa. 
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2. Leveraging on individuals and virtual communities to develop content and 
services. 

3. Cloud Computing 
4. Global service delivery platform for the future internet Global service 

delivery platform for the future internet 

2.7. Future Internet Socio-Economics – Challenges and Perspectives 

(David Hausheer, December, 2008) [1] 

 
Future Internet Social-Economics 

1. A Healthy Internet Ecosystem? 
2. The Social Challenge of a Universal and Trustworthy Internet 
3. Socio-Economic Aspects of Content Production and System Customization 

2.8. Future Internet Research and Experimentation 

(Fireworks, December, 2008) 
Experiment-driven research vision: 

1. doing truly multidisciplinary experimental research 
2. testing new internet architectures and paradigms including at service level 
3. doing socio-economic impact assessments for future changes to the internet 

2.9. Future Internet Assembly, Trust & Identity Session, Position Paper 

(Volkmar Lotz, December, 2008) 
1. Trust 

a. delivering security, 
b. attaining trustworthiness by means of rigour, integrity, transparency 

and openness in, and the ease of obtaining restitution from, the 
control processes and accountability chains 

2. Identity and Privacy 
a. privacy-friendly identity service provision, systems based on claims 

whereby instead of performing identification you claim your 
entitlement to a service and you give the proof of it without 
disclaiming further identity attributes 
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2.10. EPoSS Strategic Research Agenda 

(EPoSS, March, 2009) 
1. Technologies 

a. Materials (Si, SiC, SiGe, non-Si semiconductors, ceramics, polymer, 
glass, textiles, etc.) 

b. Nano-scale devices (surface functionalisation, nano-electromechanical 
systems e.g. sensors/resonators/arrays, nano-characterization tools 
and methodologies) 

c. Technologies for micro/nano-scale integration (wafer-level packaging, 
2,5/3D integration, heterogeneous integration) 

2. Functionalities 
a. Sensing (nano-sensors and MOS detection devices, multidimensional 

sensing technologies like sensor arrays, data-processing including 
data fusion and model-based techniques, low-power platforms) 

b. Energy (advanced energy scavenging techniques, energy storage, 
energy management etc.) 

c. Communication (Micro- and nano-devices e.g. filters, nano-resonators, 
RF-MEMS, antennas, EM modelling and simulation, low-power 
components, wireless networks) 

d. Human-machine interface and visualization (μ-displays, flexible 
displays, carbon nano-tube displays, large-area display technologies, 
speech recognition and communication) 

e. Security (e. g. low-power cryptography) 
f. Privacy 

2.11. eMobility Strategic Research Agenda 

(eMobility, December, 2008) 
Challenges 

1. Trust, Security, Dependability and Privacy  
a. Trust should be obtained, perceived, assessed, measured, ensured and 

communicated. 
b. The security of mobile communications has, and will continue to be, a 

core issue of high practical relevance 
c. The dependability of the software is becoming more and more critical 
d. Privacy protection should cover storing, collecting, using and 

transferring personal data. 
2. Ubiquitous services 

a. User service, Data management and synchronisation in combination 
with the growing awareness of context 

b. Service Creation Environment, Research generalised user interface 
description methods and languages for fixed and mobile services that 
permit an automated and on-the-fly generation of mobile device 
specific clients 

c. Content and Media, Media format, Media adaptation 
d. Service Execution Environment: Overcoming the heterogeneity of 

mobile and fixed infrastructures at the service level 
e. A Service Network can be seen as an application level network that 

leverages a Service Oriented Architecture (SOA) and implement 
complex but still flexible business models. 
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f. mediation bus could be defined as a distributed environment that 
achieves an optimized operation of Future Internet (FI). Context-
awareness, policy mediation, workflows 

3. Ubiquitous Connectivity 
a. A heterogeneous networking environment as outlined in the previous 

section calls for means to hide the complexity from the end-user as 
well as applications by providing intelligent and adaptable 
connectivity services, thus providing an efficient application 
development framework. 

b. Radio access 
c. Opportunistic communications 

4. Green wireless communications 

2.12. Future Internet, The Cross-ETP Vision Document 

(ETP, January, 2009) 
Future Internet Pillars 

1. Internet by and for people 
a. facilitate everyday life of people, communities and organizations 
b. allow the creation of any type of business regardless of their size, 

domain and technology 
c. break the barriers/boundaries between information producer and 

information consumer 
2. Internet of contents and knowledge 

a. Internet should support mechanisms for knowledge dissemination 
both at local and global level 

3. Internet of things 
a. IoT will exhibit a much higher level of heterogeneity, as objects of 

totally different in terms of functionality, technology and application 
fields will belong to the same communication environment. 

4. Internet of services 
a. Contextualized, proactive, and personalized access to services 
b. Service orchestration 

2.13. Real World Internet, Position Paper 

(RWI, December, 2008)  
Trillions of heterogeneous networked embedded devices located in open space 
or attached to existing objects with communication and computational 
capabilities are integrated into the fabric of the Internet, providing an accurate 
reflection of the real world. 
Social Devices: The vision of a coherent and heterogeneous society of Internet-
connected objects, from anytime, any place connectivity for anyone, to 
connectivity for anything, must explore the possibility of embedding social 
capabilities in objects and devices.  
Challenges:  

1. The management, scalability and heterogeneity of devices and users 
2. Networked knowledge and Context 
3. Privacy, security and trust 
4. Real World Internet generated network traffic 
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2.14. NEM Strategic Research Agenda 

(NEM, September, 2008) 

 
1. Content creation 

a. New forms of content 
b. Representation of content – file formats for the audio, video and 

data that are the active constituents of services, plus the metadata 
that describes them 

c. Automated semantic annotation 
2. Delivery 

a. Intelligent delivery – to allow users to access interactive services 
of all kinds, regardless of the underlying network infrastructure 
and enabling dynamic handover of services; 

b. Quality of service  
3. Media presentation 

a. Virtual reality – interactive technology for business applications 
such as remote action and entertainment applications including 
games; 

b. Dynamic federation of distributed interface devices; 
4. Underlying enabling technologies 

a. Security, privacy, and trust 
b. Federated services – services built up from multiple components 

from different originators; enabling such services to mobile users 
with different terminals will require networks and terminals to be 
aware of users’ context 

c. Middleware – to develop an open middleware framework 
providing a stable architecture and application programming 
interface (API) dedicated to multimedia for a wide variety of 
services and applications; 

d. Power management and energy saving – so that networked media 
technology can contribute to energy saving in all sectors of the 
economy; 
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3. Functional Requirements 

3.1. Visionary 

1. Device and Access technology 

a. Device independent internet access 
b. Access devices are integrated in goods and bodies 
c. Seamless ubiquitous access 
d. Helper device for local events 
e. Payment 
f. Portals 
g. Extended interface usage 
h. Emotion transfer 
i. Device adaptability 
j. user, terminal and session mobility 
k. reducing power consumption 
l. cognitive networks 
m. Abstraction of user interface 
n. Gestual and brain interfaces 
o. Emotion oriented user interfaces 

2. Network technology 

a. Full seamless connectivity 
b. Ambient networks 
c. Availability of network services 
d. Self-learning networks 
e. Giving priority to the receiver 
f. translating semantic names into routable entities 
g. naming and addressing 
h. versioning 
i. storing and accessing (security) 

3. Context awareness 

a. Self-powered, networked sensors 
b. Real-time location tracking of millions of entities  
c. Active monitoring by personal sensors  
d. Intelligent environments 
e. Navigation 
f. Energy monitoring 
g. Easy to use 

4. Assistive technology 

a. Active personal assistance based on context information 
b. Medical call-centre services 
c. Energy saving 

5. Semantic development 

a. Semantic modelling of personal services 
b. Semantic modelling of Environmental Effects 
c. Semantic modelling of health conditions 
d. Learning & adaptation  
e. Semantic level based on real services 
f. Service modelling  
g. Support for service semantics and composition 
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6. Large-scale computing 

a. Real-time route and capacity planning for millions of goods, people, 
services. 

b. Crisis-mode optimization of routing & capacity planning (Business 
Continuity Analysis) 

c. Trustworthy sharing of computing systems including data  
d. Interaction on internet objects 
e. Data mining 
f. Added qualification of business process information 
g. virtualization cross-business boundaries 

7. Service Orchestration 

a. Ad-hoc integration of systems serving different purposes 
b. Service-On-Demand (coordination & registration of physical services) 

available on a large scale 
c. Social interaction 
d. Rent-a-service 
e. Personalized services 
f. Service trading 
g. Business models 
h. Legal aspects 
i. Asset-based service composition  
j. Service composition modelling 

8. eGovernment applications 

a. Active, multi-modal complete citizen poll 
b. Policy & Governance rules modelling and technical implementation 

9. Community development 

a. Use communities for real-life advantages & services 
b. Medicine social network 
c. Voting 

10. Content creation 

a. Prosumer 
b. Interviews 
c. Enhanced content 
d. True to original media reproduction 

11. Trust  

a. Prevent identity impersonation 
b. Spam- and phishing-freedom 
c. Overriding of personalization 
d. Ubiquitous authorization 
e. Protection of personal information 
f. Legal localization 
g. Trust management 
h. Understand what to do against semantic attacks 
i. Develop enviroment so that all users can manage their own risk 

12. Mixed reality world 

a. Immersive natural interfaces, including emotion capture and 
exchange. 

b. Seamless interaction in interconnected mixed reality environments 
(virtual, real & augmented).  
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c. Personalised collaborative environments for social interaction, 
gaming and innovative business concepts. 

d. Multimodal natural user interaction 
e. Dynamic federation of distributed interface devices 

13. Dynamic content centric networks 

a. Content-centric infrastructures 
b. Adaptable, transparent, behaviour and context aware content delivery 
c. Findability 
d. Adaptation 
e. Representation of content 
f. Intelligent delivery 
g. Home and extended home networks 

3.2. Incremental 

1. Device & access technology 

a. Cheap devices 
b. Easiness of Use and Configuration 
c. Ubiquitous connectivity 
d. Integrated devices 
e. Intelligent decisions by devices communicating with each other 
f. Integrated services into the device 
g. Virtualization & Trusted Computing 
h. Devices taking care about privacy of the user 
i. Device federation 
j. Navigation 
k. Connectivity management 
l. Storage 
m. Extended interactivity with the device 
n. Interoperability 
o. Distributed intelligence 
p. Security and Privacy of communications 
q. Ultra low power design 
r. Advanced radio interfaces and mobile solutions 
s. Advanced connectivity 

2. Context awareness  

a. Sensors collecting environment information 
b. Sensors collecting personal information 
c. Content chosen depending on context 
d. Interactions with the environment 
e. Personalization 
f. Situation modelling 
g. Augmented Reality 
h. Haptic Interfaces 

3. Notification Services 

a. SOS Services 
b. Context-aware reminder 
c. Offline transactions 
d. Early warnings 

4. Service Orchestration 
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a. Service aggregation 
b. Real-world service integration 
c. Service Trading 
d. Information grail 
e. Integrated End-User service usage 

5. Community development 

a. Helper platforms 
b. Mutual payment 
c. Groups of interest 
d. Collaborative content development in communities  
e. Public opinion 

6. Collaboration 

a. Video conferencing 
b. Secure data sharing 
c. Social gaming and communications 
d. P4P Services 
e. e-Inclusion 

7. Content    

a. Content creation (prosumer) 
b. Composition 
c. Adaptation 
d. DRM 
e. Storage 
f. Healthcare 
g. 3D coding 
h. Multimedia search engines 
i. Recommendation systems 
j. Representation of content 
k. Tools for content creation and manipulation 
l. Automated content annotation 
m. Intelligent delivery 
n. Quality of service 
o. Network architecture 
p. Home and extended home networks 

8. Trust 

a. Protect personal information 
b. Trust into service providers 
c. Accountability 
d. trust based on recommendation 
e. SLAs 
f. Governance structures, methods and tools 
g. Payments 
h. Chain of trust 
i. Intuitive security models 
j. Security verification 
k. Trust between people 
l. Trust between people and cyber-infrastructure 
m. Trust about the data 
n. content reliability 
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o. user safeguard and preservation 
p. integrate security and mobility 
q. Certification 
r. Tools and protocols for secure transactions 

9. Business models 

a. Content owners 
 
10. Service Infrastructure 

a. Virtualization 
b. Operating environments for virtual clouds 
c. Energy management in service provisioning 
d. Lifecycle management of services. 
e. Formal definition of non-functional requirements.  
f. Optimization of geographical deployment of services on physical 

infrastructure.  
g. WOA (SOA + Service Delivery Platforms) 
h. Modelling of services composition. 
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