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Future Internet Research
- Origins

,, The Internet is broken.“
David D. Clark, MIT
In an article in MIT Technology
Review, 2005

But why, what has happened ?
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Future Internet Research
- Origins (cont’d) SAPZ

After 15 years research on Internet architecture, in 1988, the design goals for the Future Internet were (in the
priority order top-down) [Clarkss]

GIObaI ConneCtIVIty ARPANET GEOGRAPHIC MAP, OCTOBER 1980
Communication (service) survivability
Multi-service support

Support variety of physical networks
Distributed management

Cost efficiency

Host attachment with low of effort and costs
Resource accountability

“AA- SATELLITE CIRCUIT
O IMP
o TP
A PLURIBUS IMP
{ PLURIBUS TIP
@ C30
(NOTE: THIS MAP DOES NOT SHOW ARPA'S EXPERIMENTAL SATELLITE CONNECTIONS)
NAMES SHOWN ARE IMP NAMES, NOT (NEGESSARILY) HOST NAMES

Original goal was to connect the original ARPANET with the ARPA packet radio network
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Future Internet Research

- Origins (cont’d)
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Future Internet Research
- Origins (cont’d)

Internet users per 100 inhabitants, 1997-2007
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Worldwide Internet Audience
Status: December 2008
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Future Internet Research
Drivers: Devices, Access, Apps
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Future Internet Research

- Drivers: Cloud Computing SAP4S

Definition from Consumer Perspective

Cloud Computing allows On Demand Software Provisioning with Zero-Installation &
Zero-Configuration at low cost and immediate access in Ultra-Scalable Data Centers.

Application Providers Platform Providers Infrastruct Providers Service Providers
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Functions were rapidly added on top of each other

‘ universal communication?

authentication?
guaranteed o
dependabili I : Layers were rapidly inserted

mobility

The time forrades'm‘r:glthe Internet from
a clean slate is approaching!

Current Research
Approach

-Patch work on current IP

Patching the Internet Architecture (Source eMobility)
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,, The Internet is broken.
David D. Clark, MIT
In an article in MIT Technology
Review, 2005
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Future Internet Research

- Nets, FIND, GENI SAP
Networking Technology and Systems Future Internet Design ( )
( ) Long-term initiative of NSF NeTS

Program in National Science Foundation (NSF) research program

Research on information networks Created in 2006

m Network architecture, protocols, algorithms,

m Proof of concept implementation of
hardware and software

Funded project seeking to design a next-
generation Internet called the ‘Future
Internet’

Funding: ~$40 million per year
J bery Research goal

Focus in networking domain _ _
= Future Internet Design (F1ND) m FI Network architecture & design

Wireless Networks (WN) m Community effort and engagement

[ |
= Networks of Sensor Systems (NOSS) = How to build a network without the
m Networking Broadly Defined (NBD )

g y (NBD) constraints of the current Internet -
design the Future Intenet from

National Science Foundation
scratch
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Future Internet Research
- Nets, FIND, GENI SAP

GENI Spiral 2 Projects

Global Environment for Network
Innovations ( )

GEN!I is a unique virtual laboratory for at-
scale networking experimentation

Transformative research at the frontiers
of network science and engineering

Supports at-scale experimentation on
shared, heterogeneous, highly
instrumented infrastructure

Enables deep programmability
throughout the network, promoting
Innovations in network science, security,
technologies, services and applications

Provide collaborative and exploratory L . :
environments for academia, industry and academic/industrial prototyping teams,

the public to catalyze groundbreaking A second award supports 3 collaboration sets of
innovation academic/industrial teams to integrate, operate,

and host experiments on GENI infrastructure
(40GBps)

Oct ‘09, NSF awards supports for additional 33
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ICT-Shok (FI)
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Theseus / Texo
- Future Information Internet

(Greek mythology, succeeded in escaping from the
Minotaur’s Iabyrinth)

Research program to develop ways to navigate
through the increasing quantities of data found on
the Internet.

Launched at the end of 2007 for a term of five
years.

€100 million in funding from the German Federal
Ministry of Economics and Technology

€100 million by partners from industry and research

Total of 60 research partners from academia and
the business world

Focus on new technologies and applications

Faclilitate access to information, combine data, form
new kinds of knowledge

Lay the groundwork for the Internet of Services
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(Greek mythology, succeeded in escaping from the Minotaur’'s
labyrinth)

TEXO is aresearch project, within the
THESEUS

Contributes to future service economies by
creating infrastructure components for
Business Webs in the Internet of Services

Goal of TEXO is to provide a platform which
makes services

m tradable on the internet
m composable into value-added services

m integratable into the environment of
service consumers



Theseus / Texo

- Paving Way for the Internet of Services

Business Networks Service
= == _f’% Broker
== —
Crmm ) [Cam) E‘:....,.._ USDL
== = == Eenvice
B E= BB Directory
=)
=l

Multi-Channel
Service Consumption

N

Web-based
Business
Solutions

SAP Business Suite
SAP Business ByDesign
LE On-Demand

B2B Gateways

STERLING
Commerce
(AT&T)

SEEBURGER

Externe Dienstleistungen

Leverage third-party

support services

Cloud Services

AMAZON
Web Services

HOSTING

AZURE Services
Platform
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G-Lab

- Design & Experiment the Network of the Future

(German-Lab) ~ EXPERIMENTAL FACILITY

National Platform for Future Internet Studies
G-Lab consists of two major fields

m Research studies of future Internet uo

components

= Design and setup of experimental facilities N 7/

Future Internet Studies

m Architectures, Routing, Mobility, Management,
Qo0S/QoE, SoA

Experimentation

m G-Lab Central with 59 network nodes in
Kaiserslautern

More than 170 network nodes in total
At least 25 nodes at each site
Additional sites with sensor networks
Currently based on PlanetLab software
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ICT-Shok
- Future Internet Networking

ICT Shok (Finnish Strategic Centres for
Science, Technology and Innovation)

Enhance the Internet technology and ecology as a
platform for innovation

Providing strong governance over the use of
network resources

Govern information in such a way that especially
mobile use of the network and its services will be
natively supported

Present problems & challenges

m Unwanted traffic, Scalable routing, Mobility &
Multihoming, Resources & compensation,
Privacy & attribution, Trust & reputation

m Information networking, Usage patterns,
Socio-economics, Autonomy & resilience,
Energy consumption, Shifting bottlenecks

Balanced research strategy between “clean
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Coordination
and levels oHTmunication
miliela!lis N o0 frough exper
deliver just what is neaded search for and
‘enable field trials and concept tests cost efficient development share and creale dearly defined
praciices for cooperation
oonnect services i one another refine prototypes o
- endorse and perfiorm
e near production quality together = )
“:mmh'!hmﬁum create an atmosphere of st

slate” and “evolutionary” approach



France - Plan Numeérique 2012
- Enterprise Digitization SAPS

France — Plan Numeérique 2012

Accelerate the improvement of competitiveness and growth of enterprises by digitization of the country
by means of

m Education
m Research and development
Further objectives
m Increase of digital applications in schooles
m Establishment of a "digital University"
Adaptation of professional education according to the needs of the
Digital economy
Development of production and offer of digital content

Dynamization of research and development in the area of information and communication
technologies
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Internet del Futuro
- A Holistic Future Internet Approach
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Spain - Internet del Futuro

Life at Home

E-Entertainment and
leisure

Transport and
tourism

Digital Enterprise

New relations among
citizen and public
administrations
Ambient Assisting
living, e-Health and e-
Inclusion

Social networks

Future Internet vectors

Internet of Thing] A pient
Intelligence
Wireless
SENSOs eHealth,
natworks Urban Camputing,

Augmented Reality

"

.

Internet of Users and Knowledge

| | Haptic, gestual and
brain interfaces for
wirtual or hybrid worlds

Internet of Services

Virualization of computing and storage

resources for Internet Computin
{Cloud Compiting)

]

Semantics for i
service Interoperability
(SS0OA, Web 3.0} I

3rd parties and managed services

Service Delivery Frameworks {SDF) for

Automatic service
discovery, compasition
and management

Users menitoring for
services personalization

Social gaming and communications

Self-management of
distributed
computer systems,
autonomic computing

anergy efficiency, optimized
consumplion, green computing

User-crealed,
P4P content
distribution

L

Internet of Networks

Spectrum efficiency,
extension of exsting BB capabilities

Unlimited connactivity
anywhere, anylime
network indepandenca

Control plane evalution
self-learning networks

open capabilities,
natwork APIS

Elements of the Future Internet

SAPdS



Ambient Sweden
- Sweden, a Leading Internet Nation in 2015 SAPZS

4 2

in Ambient Sweden the Internet is available in al
contexts and for all of the functions that users desire.
SWEDEN For users, the Internat is 2 natural aspact of their working

Internet Foresight stud

D

= —_ ; ; ! ; Pl
lifie and leisura time, often without them baing diractiy
g User Panel o rC-_‘J l aware of its presence and functions.
B S5
=
HE:: Infrastructure Panel o = G
= Ir:{; =
E 5 & [
T Security and Legal Panel E @
o = T
Kiek aff [ Conference Halfway Concluding A Usars are almast always connected and create their own
"Upiquitous|  conferance conference content (blogs, images, video, etc.). They use mobile intermet.
L watch IP-TV or play gameas onli ne

Japan” 10 April 2008

Continuous communication on the project and the results

Project management
L
Spring 2007 Autumn 2007 Winter/Spring 2008

A
In Ambient Sweden the Internet is available ino

all contexts and for all of the functions that o
users desire. E
For users, the Internet is a natural aspect of
working and leisure time, often without them
being directly aware of its presence
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People are active in social commiunities and they
consume music, radio, video dips, newsletiers onlfine,

Faople usa instant messaging and telephone sarvices

such as Skype.

Paople use advanced Intermet services such as online
banking and e-trading services.

Faople use simple Intemat sarvices, such as e-mail
and ragistering for avents.

People visit websitas for information, e.g community
information or train times.




AKARI

- A Small Light in the Dark Pointing to the Future SAPZ

AKARI (“akari” = “a small light" in Japanese )

The AKARI Architecture Design Project aims to
implement the basic technology of a new
generation network by 2015

Philosophy is to pursue an ideal solution by
researching new network architectures from a clean
slate without being impeded by existing constraints

The issue of migration from today's conditions can
be considered using specific design principles
during design time

Goal is to create an overarching design of what the
entire future network should be.

This vision of a future network is embedded as part
of societal infrastructure
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New Generation
Network (NWGN)
AKARI <

£ resan[ ,-*"Next Generation
(s -y dEtwor Network (NXGI

2005 2010 2015

Grand-Designing a New Generation Network beyond 2015 -
(1) Design ideal network under clean-slate concept (2) Bridge current network and ideal network

2006 secured 2011 planned —+ 2016-
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8 @ o 9 = 5 0 a
B - s 2 = 28 g =
2 — @ z
v E
=1 Q ® J
[=} = o 35 0
Bl 2 a o g
I 22 =@
LN LI
- S
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AsiaFl
- Asia Future Internet Forum SAPZS

AsiaFI| (Asia Future Internet Forum) Asia Future Internet Forum Astakt

Founded to coordinate research and development on Future Internet among countries in Asia as well as
with other continents
AsiaF| was formed in December 2007 after preparation of six month
Objectives

m long-term open research by international collaboration

m |loose federation for tight collaboration

m work around political/financial difficulties

m encourage tight collaboration

m current focus on education and foster young researchers for future Internet research
Working Groups

m Architecture & Building Blocks Working Groups

m Mobile & Wireless Working Group

m Testbed
Education

m Semester-long FI Courses, Ph.D thesis, Short-term scientific exchange
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European Framework Program 7
- Research for European Competitivness SAP4S

FP7 ICT: ~9 Billion Euro over 7 years

ICT
Challenge 1.- Pervasive and Trusted Newtork and

FP7 Cooperation Themes
(32 292 M€) _COOPERATION _

Security and Space Health Food, Agriculture,
9% 19% Biotechnology
6%

Service Snfrastructure

Challenge 2.- Cognitive Systems, Interaction
Robotics

Socio-economic
Sciences

Challenge 3.- Components, Systems and Engineering
2%

Challenge 5.- Towards Sustainable and Personalised
Healthcare

Challenge 6.- ICT for Mobility, Environmental
Sustainability and Energy Efficiency

Transport -
Aeronautics
13%

Information and
Communication
Technologies
27%
9.110 M€

i
&2
on
2
o
s
=
[*]
()
-
o0
&
o0
-
[]
E
'8}
)]
-
=
=]
=]
[T

Environment - Nanosciences,
Ener ;
Climate change 7%gy Nanotechnologies

11%
b% 2.265 Me
Sour¢é: Competitiveness Council 24 July 2006

Challenge 7.- ICT for Independent Living and Inclusion
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European Framework Program 7
Challenge 1, The Future Internet

Challenge 1 - "Pervasive and Trustworthy
Network and Service Infrastructures”

THE FUTURE INTERMNET

\Vm
1.5 Networked Media 1.3 Internet of ey Uture lntemet PrDjectS
= & 3D Internet Things - 2 Shsma
2 g £ g ey
D
£ 88 -
£ % - S g -
2 1.2 Internet of Services & SW g ‘5 3 H i = E E‘ H " 8
St - BH B Yt}
= =
i @ M EE M =2 g2
i - Z 2z T M 22 B %5 |
7 w = R Bl
1.1 The Networks of the Future H s E4 & 3 =8 < E
i | g i
e - ___:i
[ 'l'rmt,Secnrity Privaey -

-
— FIRE Future lnternet Res &Ex'p |
1. Greater Coordination through the 2 = | T FEuture Internet Technologies
CHIANTI MOBITHIN MOMENT
Future Internet Assembly eMobility - NEM - NESSI - ePosss - IST e = TR
RV TRiLogY | .® ...  EPIFSANS P
JToday already 94 EU-funded projects, 400 e PSIRP e AUTOI  SMOOTHIT
. - EIFFEL °
million euros, >500 participants — o
L]R_&D activities are r!o Iorjger being seen from ST Y e r——— P @ ETNA
different technological silos @ EUMESH @ carmen®@SENDORA @ [¢) ® C-CAST @ DICONET
CFIA meets twice a year: ARacomn WHERE OMEGA oo
a Stockholm, 23-24 November 2009 i NEWCOM++ .M'"‘x - .WAE.TER ML:T‘_EASE SARI)ANA. SGE
U valencia, 14-16 April 2010 i o rewme® T = Gl
i @ ROCKET PHYDAS | FUTON
}: g UCRLE ol — SFERA
i copiv — o
S = DAVINCI o ALPHA owsl
HHRAS
Lum = Radio Access and
Spectrum | Converged and

Optical Networks
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European Technology Platforms
- Sector Research Agenda

eMobility gy NEIN

{[u:mnec:m l:henenwh commu rm:y}
HEEIIA

European Technology Platforms related to the
Future Internet

Mission
Strategic Research Agendas (SRA) for Future
Internet in different technology fields
Technology and Application Visions
X-ETP - joint vision document on the Future Internet

Impact

EU Commission and EU Member States consider
SRAs when defining national and European
research programs and policy actions
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EPuSS

Eus n:p-ur' Technology Platiorm
e Smart Syvteem Infegraticn

NEXDF

NESS! Open Service Frameswork

f\fff/

The three core elements of NEXOF
NESSI Open Reference Model
NESSI Open Reference Architecture
NESSI Open Reference Implementation



The Future Internet Public-Private Partnership
Making the Future Internet a Reality

Making the world ‘smarter’ and accelerate sustainable innovation

Competitiveness . .
& Innovation ICT applications research

Programme

ICT-PSP T T
Application Pull
/—\ Trade-offs:
= + user-driven FI Platform = = Private/Public
. G il holistic/system R e
+ social benefi perspective/market \ nfrastructure
= - time to market I 1mpact . = Openness
= Regulation
Technology push ) i

z
H

ICT technology research E“

ICT Programme Challenge 1

=z laking Europe a world leader in Future Internet technologies 2

Source: European Commission
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Programme Architecture

--- a set of coherent projects ---

Up to 8 Use Case Scenarios
Up to 5 Pilots

>

2010 | 2011 | 2012 | 2013 | 2014 | 2015



European Future Internet Initiative
- A Vision for the FI PPP

Europesn
Funire intemet Initasire

EIRESCOM

Nokia Siemens
Networks

M\mnn- m\\)'\\\k“‘\‘\l““z
THALES

ERICSSON Z

TAKING YOU FORWARD

NOKIA

European Future Internet Initiaitve

Atos vl
Origin

é; ENGINEERING

orange”

—
LA

SIEMENS

Source: D. Kennedy
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technicolor

QOur immediate Goals:

Creating a community in 2010
with the application domains
To run workshops on
applications, enablers, and
infrastructures.

Determining the focus points,
challenges, and optimal
structures

Encouraging innovation in
structures as well as projects
Publish Position papers

initiative.future-internet.eu

qu\'_b\uefﬁna\

X-ETPs FI

eMobility

NESSI |J

1i

Future
Internet
Mol

G1é

=

Evolution from ETPs

Future
Internet

MolU G16 |/

Research

G23

ETPs—[j

o Future

g Internet
Moll G16

zResearch

G23




Future Internet Research Alliance
- Vision and Motivation
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Future Internet Research Alliance

- Vision & Opportunities SAPZ
- — : - i
Transport & Logistics Automation . C?J-rl.tlépnt_ Smart Energy -
i P Applications B
Biz & Tech Vision | ——— PP Provider

i -
Internet of Services

= :: == ';ﬂ:{ 7';7‘
=== ;‘erkv =~ jf -

internet of Things Future Networks

/ R | Bimieeministariom \ / A Public-Private
> fiir Bildung H
und Forschung Partnership

(PP P)SESSREINS
EOEtRERIREET et

Generic Support
for Future Biz

Cloud Computing

~
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* Focused
* Project Oriented

* Focused
* Project Oriented

* Program
* Industry focused

 Domain Innovation

 Proof-of-Concept

\_
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 Domain Innovation

 Proof-of-Concept

o Strategic Impact

Users
A

Research
Center

 [nstrument
» Multi-disciplinary

» Consolidation

==y

Large-scale Denfs——>Academic
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e Long-term /




European Future Internet Alliance
- Address Fragmentation and Join Forces

RESEARCH ALLIANCE

Reference to Converge

E I FUTURE INTERNET

Future Internet Initiative

fll -
EFIA

European Future Internet Alliance

A proposal by and to members of EFIl & FIRA
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European Future Internet Alliance

- Address Fragmentation and Join Forces m

EFIA Mission and Vision

“to advance the Internet significantly by 2020 using European technologies and services to
the benefit of European Society and Industry”

EFIA’'s Mission:

EFIA’s Vision:

“to be the European industrial led alliance that facilitates the focused research, development
and innovation towards the Future Internet while promoting the uptake of the advanced
technologies and business models for the future internet in partnership with all stakeholders
in the community”

EFIA’'s Strategy:

“Iis to promote its vision through European, International and National Research Programmes
to achieve a high synergy in the Future Internet activities across Europe and to significantly
contribute to the realisation of a coherent viable and successful Future Internet in the
shortest possible time”
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SAP AG nicht gestattet. In dieser Publikation enthaltene Informationen kénnen ohne vorherige Ankiindigung geéndert werden.

Einige von der SAP AG und deren Vertriebspartnern vertriebene Softwareprodukte kdnnen Softwarekomponenten umfassen, die Eigentum anderer Softwarehersteller sind.

SAP, R/3, mySAP, mySAP.com, XApps, XApp, SAP NetWeaver, Duet, Business ByDesign, ByDesign, PartnerEdge und andere in diesem Dokument erwdhnte SAP-Produkte und Services
sowie die dazugehdrigen Logos sind Marken oder eingetragene Marken der SAP AG in Deutschland und in mehreren anderen Landern weltweit. Alle anderen in diesem Dokument erwéhnten
Namen von Produkten und Services sowie die damit verbundenen Firmenlogos sind Marken der jeweiligen Unternehmen. Die Angaben im Text sind unverbindlich und dienen lediglich zu
Informationszwecken. Produkte kénnen landerspezifische Unterschiede aufweisen.

Die in diesem Dokument enthaltenen Informationen sind Eigentum von SAP. Dieses Dokument ist eine Vorabversion und unterliegt nicht lhrer Lizenzvereinbarung oder einer anderen
Vereinbarung mit SAP. Dieses Dokument enthalt nur vorgesehene Strate%ien, Entwicklungen und Funktionen des SAP®-Produkts und ist fur SAP nicht bindend, einen bestimmten
Geschéftsw%g, eine Produktstrategie bzw. -entwicklung einzuschlagen. SAP Ubernimmt keine Verantwortung fur Fehler oder Auslassungen in diesen Materialien. SAP garantiert nicht die
Richtigkeit oder Vollstandigkeit der Informationen, Texte, Grafiken, Links oder anderer in diesen Materialien enthaltenen Elemente. Diese Publikation wird ohne jegliche Gewahr, weder
ausdrucklich noch stillschweigend, bereitgestellt. Dies gilt u. a., aber nicht ausschlie3lich, hinsichtlich der Gewahrleistung der Marktgangigkeit und der Eignung fur einen bestimmten Zweck
sowie fur die Gewahrleistung der Nichtverletzung geltenden Rechts.

© §&5299?jﬁm§§elne Haftung fir Schaden J‘igl'E,hELA”' einschlieBlich und ohne Elnscr:lréinkung fur direkte, spezielle, indirekte oder Folgeschaden im Zusammenhang mit der Verwendung

NianrA Cinanhvinlaima ~dle \/Avants Adar rnvahar TalhelAaaialA



