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Is the current Internet reaching its

Limits?
What has happened since the 1960’s:

o,
k«%&
= The peer-to-peer revolution S/
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= The mobile revolution

= The web revolution

= The Internet of objects revolution




Mobility: the key driver for the future
Internet?

« Historic shift from PC’s to mobile and embedded devices...
— >400M mobile phones with Internet capability, rising rapidly
— New types of data devices (blackberry, PDA, iPoD, iPhone)
— Sensor deployment just starting: ~5-10B units by 2015
— >2B cell phones vs. 500M Internet-connected PC’s

~750M servers/PC’s, >1B laptops, PDA'’s, cell phones, sensors
~500M server/PC’s, ~100M laptops/PDA’s

.
\E%INTERNET

Source WINLAB
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The promise of Mobile web access

Mobile Browsing

0 . T ' r . 0
2005 2006 2007 2008 2009 2010
) Active Browsers @ Browser Installed Base C— Total Subscribers ——Browsing Revenue (right scale)

A significant proportion of subscribers have terminals enabled for browsing.
The active user population is rapidly growing, and despite the downward

pressure on pri mobile browsing i rong reven nerator. source: wac-

MWI/Nokia 5
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Internet

and Its
Evolving Roles
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u beyond RF|D/S€HSOI‘S The Internet of the Things

European Commission

* Pervasive computing
* Signaling of use-by . \earable computing

: @ - date

— e Temperature « Automatic re-order

itori . * Machjyle-to-Machine
. .. +Seamless real-time monitoring of food process and pricing cat
* Real-time localization - « Tire pressure . communication
on item level material and p « Alert for health risk tion /
process control - Indoor location . agvanced uation

* Protection of Localization based

Complexity / Value

« Documentation of sensing :
trademarks _ > announcement g services
. total product life- « Optical inventory  delivery go
* Terrorism combat cycles tags with photo
« Event management < Permanent Sensors
(VIP, Ticketing) inventory

* Intelligent clothes

ePC* Objects

* electronic Product Code

Interacting
Acting Objects
Objects

[
>

time

Data Objects Objects

Sources: Siemens CT / STA/ CD S, Mitsubishi Electric Research

U RFID applications will increase in future.

U RFID is a pacemaker technology from object-related wireless
communications to autonomous cooperative computer and comm
systems

U A key driver for B3G systems



The current Internet is reaching Its
limits
e The current Internet, was never designed to be a critical part of an
economy’s infrastructure.

* In the future the Internet should be able to sustain a tripling of the number of
people connected and the addition of billions—perhaps even hundreds of
billions—of devices (sensors, tags,micro controllers).

« Users will likely expect to be part of the creative flow of content and process,
not just consumers.

* \When a network is this critical to just about everything, governments will
seek control of what remains today a decentralized and somewhat anarchic
system. How to balance the need for control with the creativity that
spawns innovation—and profit?
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David D. Clark's four goals for a new
Internet architecture (August 2005)

. MOBILITY
-1P addresses for all mobile devices: sensors, phones,
embedded processors

. SECURITY
-user and machine authentication
-spam and virus control

. PROTOCOLS
-better traffic routing arrangements between ISPs

. INSTRUMENTATION
-all network elements able to detect and report
emerging problems




Future of the Web 1s mobile devices

(Bill Joy, Setpember 2005))

. The Near Web: a PC at arm's length.

. The Here Web: the anytime, anywhere, anyplace Web. The Internet

Is always "here”, because you access it through a device you always
carry.

. The Far Web: the version of the Internet that you visualize through

a big screen and that you access using a remote control.

. The Welrd Web. The weird Web is for applications like

voice. Not just VVoice over IP, but a voice driven Web.

. The B2B (e-commerce) Web: this is the first of two intangible

Webs (no physical device that you can touch).

. D2D (Device to Device) Web or "pervasive" Web: where

systems arrange themselves into wireless mesh networks. This Web
doesn't exist yet.
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The Internet Only Just Works

(Mark Handley, July 2006)

® Short Term Threats:

— Spam

— Security

— DOS attacks

— New types of applications
® Medium Term Threats:

— Congestion Control (TCP not ready to cope with wireless, gigabit links)

— Inter Domain Routing (BGP is vulnerable)

— Mobility

— Architecture ossification

® Long Term Threats
--- Address Space depletion
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“"New Way to look at Networking”, by
Van Jacobson (September 2006)

n Hetwnrhing Generations
Generation 1: The phone system (focus on the wires)
Generation 2: The Internet (focus on the endpoints)
Generation 3: Dissemination (focus on the gatal

= The overwhelming use (>99% by most measurements) of today’s networks is for a
machine to acquire a named chunk of data (such as, webpage/image/music/video/e-mail)

» Acquiring named chunks of data is not a conversation (what TCP/IP is good for),
it's a dissemination!

= In a dissemination, the data matters, not the supplier

m Packet switching (Generation 2) used existing wires, it just used them differently
m  Dissemination network (Generation 3) should use the Internet, just use it differently

The solution is not wrong, it is the problem that is a new problem
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Lisbon strategy, the 12010 initiative

e The Lisbon European Council (3/2000) emphasized

— the potential for growth, competitiveness and job creation of the shift to a
digital, knowledge-based economy

— the importance of the access to an inexpensive communications infrastructure
and a wide range of services for Europe's businesses and citizens

* 12010 initiative
— Objective: to ensure that Europe’s citizens, businesses and governments make
the best use of ICTs in order to
 improve industrial competitiveness
 support growth and the creation of jobs
» help address key societal challenges

14



12010: Three priorities (3 1's)

L
e A Single European Information Space )) I 201 O
I.  The completion of a Single European

Information Space which promotes an open
and competitive internal market for information society and media

* [nnovation and investment In research

Il. Strengthening Innovation and Investment in ICT research to promote
growth and more and better jobs

 Inclusion, better public services and quality of life

1. Achieving an Inclusive European Information Society that promotes growth
and jobs in a manner that Is consistent with sustainable development and that
prioritises better public services and quality of life
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FP7 budget (€ 54 582 million, current
prices)

€ million

m Euratom; 4061 g JRC (EC); 1751
m Capacities; 4291

m People; 4727 !
m ldeas; 7460 '

m Cooperation; 32292
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FP7 Cooperation Themes

(32 292 I\/I€) COOPERATION

Security and Space Health FOQd, Agriculture,
9% 19% Biotechnology
Socio-economic 6%
Sciences

2%

Transport -
Aeronautics
13%

Information and
Communication
Technologies

Environment - Nanosciences,

Ener :
Climate change 7%gy Nanoteir;cr)}ologles 27%
6% 0 9.110 M€
2.265 M€

Souréé: Competitiveness Council 24 July 2006



SIXTH FRAMEWORK
PROGRAMME

Data valid: 1.09.2003

European Union/
Associated States (1)/
Overseas Countries & Territories

Target countries of specific measures in

‘ support of international cooperation:
eligible for participation and funding
(within limits of budget)

participation; funding if provision under
RTD activity or essential for carrying out
indirect action

‘ Other third countries: eligible for

‘ Currently no cooperation

1) Switzerland associated on provisional . _
éa)sis as Of 1012004 p The European Commission does not guarantee the accuracy of data included in this map and accepts no responsibility E U ro pe an C 0 m m I SS I O n y D G R T D = 0 6

whatsoever for any consequence of its use. The boundaries shown do not imply on the part of the European
Commission any judgment on the legal status of any territory or the endorsement or acceptance of such boundaries.




FP7 - Participating countries

Full participants of FP7
: Candidate Countries

MEMBER STATES ASSOCIATED

—_——
-

—

: COUNTRIES
 ACC N

| (TR, BU, RO, HR) AN

COUNTRIES ~ COOPERATION
 PARTNER
COUNTRIES

Third Countries
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R&D intensity in major world
regions
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Chinese Participation in the IST
Programme - FP6 (2002-2006)

e 50 proposals with Chinese partners retained in FP6

o Total Commission support to Chinese partners Is
about 8 M€

» 73 Chinese organisations involved including 6
European companies subsidiaries (France Telecom,
Nokia, Philips, Siemens, Thales, Thomson)

21



Some key Chinese organisations
Involved In projects

Beijing Municipal Office Of Informatisation

Beijing University Of Aeronautics & Astronautics
Beijing University of Posts & Telecommunications
Capinfo

China Academy of Telecommunication Research of Mll
China Telecom

Huawei Technologies Co.

Red Flag Software Co.

Shanghali Jiaotong University

The State Administration of Radio, Film & Television
Tsinghua University

ZTE Corporation
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Most successful Chinese organisations

Organisation

N° of participation

Tsinghua University 9
Beijing University of Posts & Telecommunications 7
Beihang University )
China Academy of Telecommunication Research of Ml 5
Beijing Software Enterprise Advsory Center 4
Computer Network Information Center, CAS 4
Institute of Computing Technology, CAS 4
Huawei Technologies 3
China Telecom 2
Peking University 2
Shanghai Institute of Microsystem and Information Technology, CAS 2
Shanghai Jiao Tong University 2

23




Context — Internet and Trends

EU Innovation Policies

Future Internet and the EU

24



Technology — Economics

o ,(___Ja-*-;_-
S

er

O

3

i

Socilety

25



Technological Drivers

« Mobility on different levels:
— Terminal mobility
— Service mobility

 Number of devices will increase:
— more people connected
— more & more diverse devices
— more devices directly communicating (M2M)

« Bandwidth will increase through:
— freeing up spectrum, e.g., in TV bands
— cognitive radio, 1.e., local spectrum re-usage
— Technology advances in new radios
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Soclo-Economic Drivers

FI will play a dominant role in organizational change by:

® Contributing to the development of new products & markets,

® Creating new and far closer relationships between businesses, the public
sector, citizens and consumers,

® Reshaping the structure of organizations leading from hierarchical to
network-centered structures,

® Creating new channels of knowledge diffusion & human interactivity,
® Revolutionizing business models, cost structure & competition strategies
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Policy Considerations

Technical, Business and Sociological Challenges need
reflection from and solution through policy and
governance mechanismes.

The Internet must remain a vector for:
- freedom of expression

- economic growth

- multilingualism and cultural diversity

The internet of tomorrow should:

- remain open, transparent and interoperable
- protect and secure the environment

- respect intellectual property rights

28



FP6 Next Generation Internet Activities

« Examples of running projects
— NoEs federate the EU computer & networking science community: Euro-
NGI, E-NEXT, CRUISE.
— IPs on large industrial initiatives: Ambient Networks, MAGNET, E2R, E-
SENSE, NOBEL
— STREPS focused research projects: OBAN, WIP, EVERGROW, ANA...
 Numerous Workshops and consultation exercises
— Internet of Things workshop in March 06
— Future Internet workshop Dec 2006 (book available)
— OECD/ NSF workshop jan 2007
— Work within the ETPs (Telco’s initiative in the making)
— EIFFEL, FIRE and eMOBILITY published position papers, 2007

29



Emerging

Business

Existing

EIFFEL - Conclusions

Future
Networked
Society

Exploratory

“Interaction desirable

Internet
today

Evolutionary

Existing Technology Emerging
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(((.))) eMobility Technology Platform

Post-1P Working Group

Participation open to all e.Mobility
members

~35 Organisations currently active In
White Paper



Problem

Gap
Energy requirement
Energy available 34 Gen. Internet
in battery
_ > Wireless/Mobile
Time Internet
2nd Gen. Internet Post-IP

Industry adoption for commerce

1st Gen. Internet RFC MIP v4
Security MIP v6
Research Internet Scalability RV
Dividing Routing into domains e e ) e s
ARPAnet OBSGPPF QoS?
Programme Traffic management?
NAT IPV6. Congestion control?
1St IETF Private Add Mobility?
RFC ' Location awareness?
S DS
1967 1969 1989 2008
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Post-IP Definition
Revolutionary Approach

Sources of Current Internet limitations:
O Architecture
 End-to-end paradigm
 Internet Protocols

Post-1P approach:

L New Architecture with management capability
supporting multi-domain

d New Wireless-friendly (Energy and spectral efficiency)

Protocols capable of supporting variety of wireless
networks, from very low power sensor networks to wide
area mobile networks




Future Internet challenges for
the EU

1. The scientific, technological and industrial challenge

2. Keep the best of the current Internet: Openness, interoperability,
end-to-end, distributed architecture, network neutrality principle for
services, resiliency.

3. Policy and regulatory dimension
Freedom of expression, multilinguism
Governance (DNS, ONS); IGF Athens, ITU positions.
Multilateral partnership and cooperation (UN WSIS Tunis),
Policy roadmap: OECD workshop, publication of Fol in 2008, Min Conf
2008, European Spring Council 2008
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EU funded research in ICT
(Information and Communications Technologies)

« 6" Framework Programme of Community Research (FP6)
— 3.9 billion euro over 5 years

o FP7:9 billion euro over 7 years

— + European Research Council

» pan-European funding agency for frontier research
* to attract talented individuals

— + European Institute of Technology
* To promote technology transfer to industry
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Challenge 1 - Pervasive and trusted
Network and Service Infrastructures

1.5 Networked 1.3 Networked
Media Enterprise

1.2 SW & Service Architectures
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1.4 Secure, dependable,
trusted Infrastructure
New Paradigms
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1.6 Experimental Facilities

1.1 Future Networks




Call 1 Summary View

Network of the
Future

SW and Service
Infrastructures

Networked Enterprise

Networked Media

Prop. Submitted

172: 38 IP; 4 NoE; 114
STP; 16 CSA

186: 18 IP; 1 NoE; 153 STP;
14 CSA

91: 13 IP; 75 STP; 3 CSA

100: 18 IP; 3 NoE; 75 STP;
4 CSA

Prop. retained

46: 9 IP; 3 NoE; 29 STP: 5
CSA

26:51P; 1 NoE; 18 STP; 2
CSA

10: 2 IP; 6 STP; 2 CSA

20: 3 1P; 1INoE; 15 STP; 1
CSA

Egcg)l;stry Participation ~50% 45% 390y 48%
Academics/R&D centres | ~_ 50% ~50% 589% 51%
SME’s ~20% 250 ~30% 28%
Associated States 8% 4% 390 Tu/NO/Serbia 6% TumorcHIL
Third Countries CN, US, Bra, Jpn, Cnd, Sing 0 C]§A gnly (pn, CN, Ko, Bra, S- 0
- Af, Ind, Ru, Sing ;

Oversubscription

P 2.3 3,2 3,5 2,5

Ranked/Retained

Typical Figures:
STP: 6-8 partners; IP: 12-16 partners; CSA 4-7 partners;

Duration: 30 — 42 months; some IP’'s at 24 month
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Objective 3.1.1.1: THE NETWORK OF THE FUTURE

OPTIMISED CONTROL;

MANAGEMENT AND
FLEXIBILITY OF THE FUTURE NETWORK

Call 1:
UBIQUITOUS NETWORK 500

INFRASTRUCTURES AND MEUR
ARCHITECTURES

TECHNOLOGIES AND SYSTEMS ARCHITECTURES
FOR THE FUTURE INTERNET
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Network of the Future:
Retained Portfolio

Future Internet Architecture Future Internet Management and
Operation

and Protocols

MOBITHIN  MOMENT

CHIANTI SOCRATES
4AWAR DPS|RP EFIPSANS MOBILEWEB2.0
AUTOI
TRILOGY i

N-CRAVE

SMOOTH-IT
EDESIGN
y

OMEGA

SENDORA sty DICONET
SENSEI ARAGORN BONE
WALTER
MIMAX HURRICANE FUTON SFERA
NEWCOM++ REWIND EUWB SARDANA
WIMAGIC cobwv ) C-CAST SIS/
EU-MESH UCELLS PHYDAS
ROCKET ALPHA
Y CARMEN
Ubiquitous DAVINy Spectrum and Resource Converged Network
Radio Access oo Management Infrastructures
NETWORK OF SPECIFIC TARGETED RESEARCH  Coordination and Support
INTEGRATED PROJECT (1P} EXCELLENCE (NOE) PROJECT (STREP) Action (CSA)
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Future Internet Approaches

Overlays

Peer-to-Peer

Publish-Subscribe
Delay-Tolerant Networking
Cache and Forward Architecture
Autonomic Communications
Instrumentation
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Retained ICT Proposals — Asia (k€)

B cambaodia

O india

O Karea rRepublic of)
O gingapore

O viet Nam

[

O china(People's Republic oft B Hong Kong

O Indonesia W Japan

O malaysia B rhilippines

B Taiwan B Thailand
1.093
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SUMMARY

 More and more bandwitdth, more and
more aplications, more and more devices

 What is the impact from and response
from the internet

e How to ensure a prominent position for
Europe In the internet of tomorrow
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For More Information

‘ http://www.eurochina-it.org ‘

http://www.cordis.lu/ist

http://www.cordis.lu/era/fp7.htm

http://europa.eu.int
http://europa.eu.int/information_society/index_en.htm

ISst@cec.eu.int
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Top 20 economias (ranked by total subscriber numbers) as at 31 December 2005

Total subscribers, number of mobile broadband subscribers, penetration rate and
price of DECD mobile low-user basket in LSD

Econonmy

1. China

2. United Statas
3. Russla

4, lapan

5. Indla

6. Brazl

T Garmany

B. ltaly

9 Unitad Kingdom
10. France

11, Mexico

12, Inclonasia
13. Turkay

14, Spain

15. Korea (Rep.)
16. South Africa
17, Philippines
18. Poland

19. Thalland
20. Talwan, China
WORLD

Total mobille
callular
sulbs.(000s)

3934280
2076500
12070000
Q47450
A0000.0
BET210.0
F9r200.0
F2200.0
&1091.0
4870584
47462.1
45"310.0
43%09.0
4173289
38°342.3
337600
32810.0
29"166.4
2rIrg
2207
21684340

of which,
total makile
broadband
subs. (000s)

-

473604

®

177926
*
175.0
27289.0
10r2a2.0
45368
1583.0

-

A3%.0
1275309
218.1

®

125
-
132
60r249.1

Fenetration

(per 100
Inhabitarits)

299
676
Bl.6
74.0
B.16
45.25
958
124.3
102.2
7.4
443
211
9.6
6.8
724
7l
325
757
43.0
974
335

CECD
lone-Liser
Basket (LSLH

5290
45.21
5596
$20.51
£2.39
$26.52
517.34
514.43
514.02
530,00
514.00
54.30
S1257
52214
1418
51326
55.29
5776
54,35
£26.29
§12.77

Mote: ® 3G not commerclally avallable, as of 21 December 2005, /- Data unavallable,

aMiobile broadbands 1s 2 256 kbits In onaor both directions




The Internet as the New Frontier

A tremendous growth compared to ... which translates into more
other players of the IT industry ... attractive valuation
Growth in Q3 over year Market Cap compared to revenues
Tﬂh-ﬁ% Microsoft Google Yahoo!eBay

NWf ] sa% e

7,7X
Goodle L 70% RE,,E,,.]
eBal L 1% |
[ . . . ] 100 200 300 400 500 G600
0% 10% 20% 0% 40%: 0% a0% T0% 0%

Incumbent telcos are in the 0-5% range Incumbent telcos are in the 1-1.5x range

Innovation ? Disruption ? Technology vs Applications?

Coherence of action ? EU Competitiveness ? EU added value?
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