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Dimensions of Future Internet

Support investments:
backward

Terabyte networks

Complexity _ compatibility
Mobility Economic Need for (open)
Internet of things standards

Clean slate approaches Security for commer-

cial services and

Societal/Political applications

European competitiveness on future Internet (act where market forces fail)
Consumer protection / empowerment
Social responsibility: preserve neutrality, openness, fairness, social role
Balance the need for security/accountability and the right to privacy
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Internet is evolving towards a Mobile Internet

Mobile Internet Usage Penetration Across
Sixteen Measured Countries (Q1 2008)
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Mobile Internet use generated over $5 billion in 2007, and accounted for $1.7 billion of

this year, i.e 33% increase. 400 Millions Mobile Internet users expected in 201
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The societal context is changing

d Ageing population;

d Climate change, environment;

d Energy scarcity, transport reappraisal,

d Raw material, water;

d Globalisation, emerging new world leaders;
d Demographic pressures, migrations;
 Security and privacy concerns;

d Regionalisation trend



Social Networking — A Massive Move

Social Networking % of Total Internet (VW) 21 Billion peop]e in
Social Networking
Websites WorldWide
154 Million people
accessing a Social
Networking Website every
day

3 Billion minutes spent
on Social Networking
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rations of the Fl “size”

Google indexed pages in 1998 — today it
indexes pages
There are currently emails per day (73%

2 . 242.6 total billion
were made - as comparé
-~ viewed oy e o gy
Facebook and MySpace each have over million users
(3 out of 4 teenagers).
SMS messages in 2008
pictures uploaded every day in Flickr
User generated content such as YouTube generate more
than streams in 2008




Is the current Internet reaching its Limits?

What has happened since the 1970’s:

P The web & P2P revolution

P The mobile revolution

®The wireless internet of objects
revolution :



Future Internet - An Architectural problem
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Software and Service arcnltecwres ' :

Different paths, different tariffs,
customisation, geo-location, contex;

Dynamic adaptation
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Virtualisation of resources

Cloud computing:
Open Software

Dependability/reliability ==

Liability

Content / New Media:
Service disgovery,
Immersive worlds
3D search
Copyright

.
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Transport
Health/Ageipg -
Public Procufement
Innovation
Standards and IPRs
R&D :

Net Governance
Spectrum

The Challenges
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Hypers€onnectivity

Mobility and wireless

dominance, Devices-
- Things come on-line,

Heterogeneity,

. Re-configurapility,

L) Self-conflguratlon

Digital footprints
Privacy , security,
trust, multiple
identities,
Information,
governance




Revolutionary vs Evolutionary
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ew architecture

o) .
- paradigms,k
O 1ePIMIR T
O |
QO N\
- E | oftQing
ouw \
A4 0 TR
- action ~
G S
>0
-
pra
1% | g
X INnternet _
- delive
0f11mday ()pthﬂ y

rmation Society a

nternet
Existing Emerging Bl
T¥3Cf1rNDICK;)/ 12

European Commission
nformati i



ICT Work Programme 2009-2010
~2 B€ total

Flagships
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ETPs Content personalised Energy Efficiency Inclusion and
\ healthcare Governance
[ B
(V)] .
) | service Future Internet =
o | Infrostructures | ! 8 =
-5 = G
© v @
<l | Cognitive Systems, LIE.I 2
= Interaction, - O
fsB | Robotics - =
@) o °
c Q
< s
O =
lg Components, T
Systems,

Engineering




Future Internet: Multiple Aspects

3D Internet

Internet of Services, Service Web

‘L * Collective
End-user
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ICT Challenge 1

Pervasive and Trustworthy Network and Services Infrastructures

THE FUTURE INTERNET

Networked Internet of Things
p . Media and and Enterprise
3D Internet Environments

Internet of Services,
Software and Virtualisation
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Planned EU contribution under the federating theme
“Future Internet” in 2009/2010: > 567 M€
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The European Approach
towards the Future Internet

Science
&
Scientific
Approach

EIFFEL
(with links
to FIRE,
FIND/GENI,...)

Projects
Based
Approach

EU
Projects
Assembly
on
Future
Internet

Industrial
&
Commercial
Relevance

ETPs
(SRA)

R/_/

Science based approach
Peer-review and peer-discussion
Long-Term, High-Risk, Exploratory
Advice & Challenge

RK_/

Gather Projects Together,

Exchange ldeas, Voluntary

Coordination on Message
and Cooperation, Disseminate

Project centric

W_/

Provide larger view on
the stakeholders view,
Gather larger view,
Commercial reality, Industrial
Opportunities and Requireme

< Horizontal Interaction: data delivery, opinion delivery

{
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Future Internet Projects
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The Future Internet Assembly

Work Programme Objectives
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European Technology Platforms

(JEU industry commitment
(Large scale partnerships,
including SME’s and academia

= www.smart-systems-

(dSystem and end-to-end nitiativo G RESRie Nategrotion.org
approach 0
(dDemonstrating economic L
impact rtnerships joiniig
ure Inte

(IStrategic Research Agenda’s Qe - _ =)

JActing as vector of strategic * . TEMY N
co-operation with third iy . SRS T T
countries i B »

JImplementing research and ~ (((‘))) E’MObIhty
downstream deployment A NESST It Ve 0T W, emobitty.eu.0rg
issues (regulations, IPR,

standards..)

Catalysing industrial Interest on Future Internet

www.future-internet.eu/fileadmin/documents/reports/Cross-
ETPs_Fl_Vision_Document_v1_0.pdf
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Future Internet: a global research issue

GENI/NetSE, US

New Network Architecture
Forum,AKARI, Japan

Future Internet Forum, Korea
EU-ICT Programme

EU Member States’ Programmes

Germany, France, Spain, Italy, Finland, Sweden,
Belgium, Netherlands, ...



Pervasive and Trustworthy Network and Services Infrastructures

THE FUTURE INTERNET

Networked Internet of Things
“ Media and and Enterprise
3D Internet Environments

Internet of Services,
Software and Virtualisation
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Planned EU contribution for the Network of the Future
in 2009/2010: 190 M€
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Future Networks Project Portfolio & Clusters

Future Internet Technoloqgies
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Trilogy — An Architecture for Change

Main Objectives

Develop a unified control
architecture for the Future
Internet that can adapt to
local operational and business
requirements

Develop and evaluate new
technical solutions for key
Internet control elements:
reachability & resource
control

Assess commmercial and social
control aspects of the
architecture

Trilogy Concept

Topology discovery
Reachability

Load- Traffic
dependent engineering
Multipath

Congestion
control Re-

feedback

Routing policy
Economic drivers




EU project 4AWARD, 10 M€

1: Let 1000 \/ >/

Networks Bloom

Architectural Framework

2: Let Networks
Manage
Themselves

3: Let a Network
Path Be an Active
Unit

4: Let NetwgrksBe
Information-
Centric




New Research “Network of the Futu

Internet Architectures and Network Technologies

Converged and Optical Networks

High Speed
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Pervasive and Trustworthy Network and Services Infrastructures

THE FUTURE INTERNET

Networked Internet of Things
“ Media and and Enterprise
3D Internet Environments

Internet of Services,
Software and Virtualisation
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@ Purpose of FIRE

“creating a research environment for
Investigating and experimentally validating
highly innovative and revolutionary ideas*

To investigate, test and compare, at large scale, new
paradigms and future internet architectures, and their
socio-economic impact

e e.g. transport/routing paradigms, dynamic topologies,
service architectures ...

e e.g. socio economic impact of putting intelligence into the
core, changing the end-to-end principle, ...

validation

NN Testbed Testbed
long-term L large scale Testbed % % E Testbed
research - 4l experiment. Testbed A Testbed

. \_,.,.-f
requirements I



FIRE - Overview of Projects

experimentally-driven, multi-disciplinary research

validation
o

SmartNet long-term | large scale
———— . S " == researchk\:: L experiment.
- i s odats L '“u y
Building the experimental facility

Federica
OneLab2
support actions
FIREWORKS PARADISO

European Commission
Information Society and Media

(from Call2 Objective 1.6: Community Funding 40 M€)



A first attempt comparing FIRE Facility prototypes

Panlzb

OnelLab —

PUTURE INTE=SNET TEST S208

g FEDERICA

Context Converged Telecom/ Distributed system Networking Research
Internet Service & IP networking Network technology
Network Environments Research focus agnostic environment
Industry focus GEANT, NRENSs
Platform | SOA-NGOSS PlanetLab — both public Gigabit transmission
(e.g. to federate IMS and private versions equipment and
based testbeds among computing nodes both
themselves and with capable of virtualization
others) (physical infrastructure)
Focus Converging network, Shared Resources Virtual slices composed

service platform and
application infrastructures

Complete Control over
Dedicated Resources

Reproducibility

Real World Environment

Applications enduring
over time

Partial Control
Variability

of networking and
computing resources

Isolation of _E
experiments in slices
Operational
environment
Reproducibility &
monitoring

iety and

furopean Commission
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FIRE - main project partners

INndustries/SMES: Albentia, Alcatel-Lucent, Ericsson, Dimes,
Nokia, Thales, Intel, Italtel, NEC Europe, Thomson , Norut, Solinet, BCT,
PLA, OCTO

Operators: BT, France Telecom, Deutsche Telekom, Cosmote, OTE,
RBB, Telefonica, Telekom Austria, Telekomunikacja Polska, Turkcell,
VoiceGlobe, Vodafone-Panafon

Research Centers: ETH, Fraunhofer, WIT, Create-Net, RACTI,
CNIT, EURESCOM, CERTH, INRIA, CNRS, KTH, CTRC, IBBT, Club of
Rome, MIT, NICTA

ty and Media

Universities: Athens, Basel, Berlin, Bern, Braunschweig, Bucharest,
Delft, Dublin, UPC, Geneva, Jerusalem, KCL, Lancaster, Liege, Lubeck, :
Lulea, Palermo, Passau, Patras, Madrid, Paderborn, Pisa, Poznan, Surrey,
Tel Aviv, UPMC, Uppsala, Warsaw

European Commissi
Information Socie



Next FIRE Call

Building the FIRE experimental | FIRE experimentally
facility & stimulating its use Defining the driven research
challenges for

25 ME the facility 20 M€

for IPs for STREPs

FIRE Components FIRE Users
(gradual expansion) | (user stimulation) the facility
(20%) (20%)

Co-ordination and support actions - 5 M€ for CSAs

ICT Call 5



@ Building the FIRE Facility

FP6: Early
design &
prototyping

nne LE!),

/’

0\."‘}

2 Panlab

ATl —

Povgm g

QEDOS Pem
TESTBED PROJECTS

€U:: OSLE L 6s

- iauvs

FP7 — WP 2007/08:
Prototyping the
federation concept

gfig

4 !

VITAL++

WISEBED

Federica
OnelLab2

Network of
the Future

e open and dynamic

« focus on network connectivity layers

e supporting academia and industry

* proof-of-concept — pre-commercial ths

e understanding the socio-economic dim.

e availability & gradual expansion of
prototype services starting in 2008

Other Projects

FIRE-Research

FP7 — WP 2009/10:
Building the facility
and stimulating its use

e building the prototype
FIRE Facility based on
open coordinated
federation of testbeds

e supporting FI Research
at different stages of
R&D cycle

e expanding scope
towards service
architectures

 operatiOnal prototype of
FIRE Components to
be gradually expandéd

- Stimulating innovative
use of the FIRE Fagility

ge
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Experimentally-Driven Research in WP 2009-2010

Starting Point:
 Sijtuated Autonomic
Communications

Initiative under = experimentally-driven, multi-disciplinary research
FP6—FET _y@lidation

* First wave of long-term large scale

i research g experiment.
projects under ¢ ; g ’ g _" ’ NN
== requirements

WP 2007/08

Visionary multidisciplinary research under WP 2009/10:
» Defining the challenges for and taking advantage of the Experimental Facility

« Consisting of iterative cycles of research, design & large-scale experimentatign
of new and innovative network and service architectures for the Future InterE:net

 Research to consider the Future Internet as a complex system addressing it;;%:h a
holistic vision and at all relevant levels and layers (taking a system perspectgive)

N : : : 3
« Taking into account energy, low cost, environmental or socio-economic aspegts
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International Co-operation in WP 2009710
(provisions reievant to FIRE /7 GENI)

« EU-ICT Challenge 1: Networks and services

— Network of the Future (1.1): Future Internet
Architectures and Network Technologies (Japan, USA)

— FIRE (1.6): international co-operation with other
Initiatives in industrial and emerging countries [Co-
ordination and Support actions - CSA]

Pl o W ol Ll e e~ -‘ A- —~ --A

 General rule: US partners can participate in E
funded projects
— Participation must be of mutual benefit
— Funding only in exceptional cases

iety and Media
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European Commission
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@’j FIRE Challenges for 2009 and beyond

Derive the architectural principles for a high-level
modular federation of running & coming FIRE facility
projects

Have a working prototype of the integrated FIRE
facility by end of 2010

Match the offer of the FIRE prototypes with the
demand by European research projects

Establish FIRE Research as the Grand Challenge
projects for the FIRE Facility

Establish bilateral federations between FIRE
prototype facilities and other EU national and
International facilities



@ Upcoming events and calls

d Future Internet Assembly, Prague, CZ
e 11 - 13 May 2009
e Discussion of draft Expert Group Report
e Offering by FIRE Facility projects
e Use-cases for FIRE

d FIRE Week, Lulea, Sweden
e Open Day 1 July 2009
e Expert Group Report to be published
d  EU ICT Work Programme 2009/10 Cali 5
e tentative closing 3 November 2009
e budget: 50M€ Community contribution
e 25 M€ for building the facility and stimulating its use

cordis.europa.eu/fp7/fire

cordis.europa.eu/fp7
www.future-internet.eu B

uropean Commission
formation Society and



@ Key Messages about FIRE
Future Internet Research & Experimentation

FIRE has two interrelated dimensions:

FIRE Research FIRE Facility
validation
T ™ Testbed Testbed
long-term large scale
research . A experiment. TeSthd Testbed
-\ Testbed A Testbed

requirements

Facility projects Onelab2, Pll, and Federica are already
offering testbed services being gradually expanded

FIRE Research under Call5 of Work Programme 2009/10

> visionary, multidisciplinary & experimentally driven taking a holistic view of FI_
> “Grand Challenge” projects for the FIRE Facility %
FIRE Facility under Call5
> expand FIRE towards higher services levels allowing for system-level testing c%i
> provide services to all of Challenge 1 and beyond ::f;
> become operational at an early stage and stimulate innovative use “

cordis.europa.eu/fp7/fire



