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Overview

 Future Internet
- Today’s Internet
- Problems and opportunities
- Different perspectives
- What's next?
« Internet of Services
- Vision
— Cloud Computing — What is it?
— Cloud Computing — Market values
- Some issues for debate
- What's next?

e Semantics Research in EU

 Business models
- Some factors to consider
— Business strategies

« WP2009-10
- Objective 1.2
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Future Internet

Today’s Internet
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http://www.facebook.com/r.php
http://www.netsuite.com/portal/home.shtml

Future Internet

World Internet Penetration Rates
by Geographic Regions

Horth America [N  73.1%. 247 / 337
Oceania / 21 / 34
nustratia N 59.97 /
Europe [N as.5% 390 / 804
Latin A ica J
e 18 N >5.9: 166 / 581
middie East [N 23.3% 46 / 197
asia [N 17.2% 650 / 3,780

africa [l 56 54 /975

World, Awvg. 23.6%

L1} 10% 20% 30% % 50%: G0%: TO%: B D%
Penetration Rate

Source: Internet Waorld Stats - www.internetworldststs comistats. htm
Fenetration Rates are based on a world population of 6,¥10,029,070
for full year 2008 and 1,581,571 ,539 estimated Internet users.
Copyright @ 2005, Miniwatts Marketing Group
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Future Internet

Current/emerging problems and opportunities

Current Internet was never designed to be a critical
part of an economy’s infrastructure

Net-delivered services are reshaping the world
(search, media, games, social networking, etc.)

Tripling of the number of people connected (1 > 3 B)

Addition of billions—perhaps even hundreds of
billions—of devices (sensors, tags, micro controllers)

User generated content leads to a massive increase
of creative flow of content and processes

Balance the perceived need for control with the
creativity that spawns innovation—and profit?

Towards tethered appliances or generative
technology?

http://www.youtube.com/watch?v=ZAsb4gtEpaw
http://iilea.com/zittrain/video.wmv

hitp:/www.youtube.com/watch?v=KDgxGN6cqTA _ IDHATHAN‘ZITTIA;;N . |
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Future Internet
What is it?
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Future Internet

Different perspectives and their danger

Internet of Services, Service Web 3D Internet
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Internet of Services

Vision

A multitude of connected IT services,
which are offered, bought, sold,
used, repurposed, and composed
by a worldwide network of
service providers, consumers,
aggregators, and brokers
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a new way of offering, using, and
organising IT supported
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Number of Web services found by SEEKDA
T Adapted from SAP Research, 2008, and SEEKDA, 2009 crawler during the past 26 months



Internet of Services

Cloud Computing - Everything old is new again?

An Internet Critic Who Is Not Shy About Ruffling the
Big Names in High Technology

SIGM IN TO

David Winer is a software designer who loves making trouble. And A EcOMMEND

even if many in Silicon Valley consider him an irascible gadfly, he has

. . SIGN IN TC E-MAIL
a large, attentive audience.

For Microsoft, the idea behind .Net is software programs that do not reside on any one
computer but instead exist infthe "cloud” of romputers that make up the Internet. The
move from the desktop-based computing paradigm that Microsoft has controlled to an
open-network approach would be a crucial one for all computer users and software

PrOSraImmners.

Mr. Winer began discussif g cloud-computing igkas with several Microsoft developers in
1098, and together they quickly cobbled together a standard means for communicating
XML data between computers, something he called XML-EPC. That standard has since
been overtaken by Microsoft and I.B.M., which, with input from Mr. Winer, developed a
separate standard called SOAP, or Simple Object Access Protocol.

S Information Society and Media
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Adapted from http://www.slideshare.net/midtownninja/cloud-computing-and-startups,

M http://www.nytimes.com/2001/04/09/business/internet-critic-who-not-shy-
iRt about-ruffling-big-names-high-technology.htmi




Internet of Services

Cloud Computing - Everything is renamed?

"The interesting thing about cloud computing is
that we've redefined cloud computing to
include everything that we already do. I can't
think of anything that isn't cloud computing
with all of these announcements. The
computer industry is the only industry that is
more fashion-driven than women's fashion.
Maybe I'm an idiot, but I have no idea what
anyone is talking about. What is it? It's
complete gibberish. It's insane. When is this
idiocy going to stop?”

Larry Ellison, 26 September 2008
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Internet of Services
Cloud Computing - What is it?

Cloud computing is a model for enabling
convenient, on-demand network access to a

shared pOOI of configurable computing resources
(e.g., networks, servers, storage, applications, and

services) that can be rapldly provisioned
and released with minimal

management effort [Pl =E0
or service provider interaction i - q::) = _@_

(Source: NIST Cloud Computing Project) Q+ @ /\

-
SWZK Source: http://csrc.nist.gov/groups/SNS/cloud-computing/cloud-def-vl4.doc, Z/




Internet of Services
Cloud Computing — What is different?

Traditional Cloud
Computing Computing
Acquisition Buy assets and build Buy service (aka "rent”)
Model technical architecture
Business Pay for fixed assets and
Moded administrative overhead Pay based on use
Access Over internal network, to _
Madel corporate desktop Owver the Internet, to any device .
Technical | Single tenant, nonshared, static Scalable, elastic, dynamic,
Model (often not shared) multitenant i

oA Source: Gartner, 2008



Internet of Services

Cloud Computing - Every cloud has a silver lining

Cloud Computing - EU27
Worldwide by 2012

. 8 000 Saas Total
« SaaS: $21bn 7 000
- 20% CAGR 6 000 -
« PaaS: $9bn Méggg : M paas Total
- 160% CAGR 3000
 JTaaS: $4bn 2000 B (a5 Total
- 60% CAGR 1oooj I I 2a> Tota

2007 2008 2009 2010 2011 2012

Merrill Lynch:
Cloud computing market opportunity by 2011 =
$95bn in business and productivity apg
$65bn in online advertising =
$160bn
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Internet of Services

Drivers

Maintenance fees are the
gravy train of enterprise
software

Costs savings (acquisition
and maintenance)

Predictability of software
management costs

Complexity reduction

Increasing offerings
available in the market,
Increasing customer
choice

Increasing provider
accountability

Adapted from Financial Times, 27 August 2008
“The end of a software gravy train”

Saas, a silver bullet?

Inhibitors

“"Tethered appliances”
argument (Zittrain)

From privacy policies to
portability policies
Switching costs

Reliability software-on-
demand products/services

Perceived lack of
functionality, security,
customisation, and
integration capabilities m
Putting critical information
off-premise?
Service provider viability
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Internet of Services

Billions of services vs service parks/ecosystems?

Billions of services

« Everybody is a potential
service provider

« Everybody potentially uses
services from everybody

 Requires work on service
discovery, composition,
semantics for
heterogeneous services

20000

10000

Number of Web services found by SEEKDA
crawler during the past 26 months

Source: SEEKDA, 2009

Service Parks

Trusted services from
recognised brands

Sets of services with rules
for combining and
modifying them
Homogeneous semantics
Guaranteed SLAs

Like the old vision, but in
a park only

Source: Charles Petrie, Christoph Bussler
“The Myth of Open Web Services —
The Rise of the Service Parks”
IEEE Internet Computing, May/June 2008, pp 93-95




Internet of Services

Shared vision vs independent thinking?




Semantics? What semantics?

O
o®....cron |semant|cs

Search via topics

Search via query to ontology Search via hits to ontology

(6) Formal semantics of programming languages - Wikipedia, the free ...

In theoretical computer science, formal semantics is the field concerned with ... The formal
semantics of a language is given by a mathematical model that ..
http://en.wikipedia.org/wiki/Program_semantics

(2) semantics: Definition from Answers.com

semantics n. (used with a sing. or pl. verb) Linguistics. The study or science of meaning in
language ... In formal studies, a semantics is provided for a ...

http:/fwww.answers com/topic/semantics

(71) HTML, the Foundation of the Web | Web Page Design for Designers ©
Web Page Design for Designers - HTML, the Foundation of the Web ... Semantics ... HTML is
more than just semantics, it's also about structuring your document. ...

http:/fwww. wpdfd. com/issues/86/html_the foundation of the web/

(9) semantics - definition of semantics by the Free Online Dictionary ...
Information about semantics in the free online English dictionary and ... semantics - the study
of language meaning. linguistics - the scientific study of ..

http:/fwww thefreedictionary.com/semantics

(11) Semantics

Algebraic semantics describe the meaning of a program by defining an algebra. ...
Denotational semantics tell what is computed by giving a mathematical object ...

SEVENTH FRAMEWORK
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SOA

As the emerging dominant paradigm for
o application development which abstracts
Web principles  from software to the notion of a service ~ CONtext

’ ‘Semantics

1X81U0:

Adapting to meet local
environment constraints,
organizational policies

To scale SOA to a
world wide web
communications

infrastructure and personal preferences
Web 2.0 .
Semantic Web
As a means to structure Semantic
human-machine | \ To automate servige

discovery, mediatian &

cooperation in an efficient -
composition §s

& cost-effective manner
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SOAA4AIl will integrate the service world of large enterprises, SMEs, and
end-users enabling them to engage as peers within a network of equals

1X81U0:

exposing and consuming services in a

SEVENTH FRAMEWORK

(See http://lwww.soa4all.eu)




Business Models

Some factors to consider (1/2)

 Generative technology vs Tethered Appliances

— Generative technology
e Configurable, processable
e Development mediated through market model

— Tethered appliances
e Need for ‘men in white coats’
e Development mediated through company

- E.g. Windows vs iPhone; or Internet vs CompuServe
 Ecosystems

— Variety of applications based on platform, and/or

— Business partnerships, and/or

— Relationships with suppliers and consumers

POWERED BY
SAP NetWeaver’

- > _ -
§

SEVENTH FRAMEWORK
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Adapted from Li, 2009



Business Models

Some factors to consider (2/2)

e Services

— From shrink-wrapped, packaged products
to Software as a Service

- Focus from basic network services to ;" aMmazon
“more valuable” software services

« Universality & Utility

— Universal service: utility, affordability,
accessibility, availability, quality

— Utility: right to the service in question
— Scarcity and market power

SEVENTH FRAMEWORK
PROGRAMME

Adapted from Li, 2009



Business Models
Business Strategies (1/2)

* Protection of intellectual property
— Patents and trade secrets

- Right to exclude others vs
right to exclusivity

 Bundling of technologies
- A superior offering”

— Distribution advantages and
network effects

SEVENTH FRAMEWORK
PROGRAMME

Adapted from Li, 2009



Business Models
Business Strategies (2/2)

e Standards

— Openness, interoperability
and market as arbiter

— Defensive strategies and publishing APIs

 Open source

— Collective intelligence, added value,
management of development process

e Long tail

- Market niches, smaller customers,
customisation, choice

SEVENTH FRAMEWORK
PROGRAMME

Adapted from Li, 2009



So

Where is Europe?
“"Web 3.0 = Google Inc?”

Issues with Internet of Services and Cloud
Computing

What can Europe do?
= Framework Programmes
=» (National programmes)
= (Software strategy)

= (Cloud Computing
workshops)

> (Other?)

Are we going to act
(or not)?




WP2009-10
7th Framework Programme (2007-2013)

N
@) 5 - o . o (;I? o
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€758B .
\ IDEAS European Research Council
i s |/ PEOPLE Marie Curie Actions
CAPACITIES IRrﬁ:igggf:c- tRhe:izlﬁle’]ﬁiO;f Eﬁ(g)ivcs_ns of Research | Science in | International
Potential |Society Co-operation
€428 tures SMEs ledge
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WP2009-10
ICT WP2009-2010, ~2 B€ total

Socio-economic goals

12010
Flagships

Digital Towards ICT for ICT for
> | Libraries sustainable Mobility, Independent
and and Environmental Living,
Content personalised || Sustainability Inclusion
healthcare and Energy and
Efficiency Governance
%8 | Network and
% Service o
(=M | Infrastructures =
o ST
@ v 9
© Cognitive Systems, LI% 8’
>3 | Interaction, )
S | Robotics S k=
o) &)
s 0 O
e 5 —
il | Components, 5
=  Systems, LL
Engineering

SEVENTH FRAMEWORK

ftp://ftp.cordis.europa.eu/pub/fp7/ict/docs/ict-wp-2009-10_en.pdf



Call 4
80 MEuro

Call 5
90 MEuro

Call 5
50 MEuro
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WP2009-10

Challenge 1

The Future Internet

1.3 Internet of Things
and Enterprise
environments

1.5 Networked Media
and 3D Internet

1.2 Internet of Services,
Software and Virtualisation

1.4 Trustworthy ICT

1.6 Future Internet experimental facility
and experimentally-driven research

Call 5

37 MEuro

Call 5

110 MEuro

Call 4

110 MEuro

edia

Call 5

80 MEuro
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WP2009-10

Internet of Services, Software and Virtualisation

Target Outcomes Expected Impact

® Contribution to Future

; ; . Internet / Convergence
Services for the ngh|¥ @ Technological advances
Future Internet Innovative in software/service

engineering

Service Service

Front Ends Engineering ® More competitive

environment for service
providers, including SMEs

Architectures : : . :
& components ® Massive uptake of high-
added value services.

| Service Front-ends,
Open Source online communities
Software

Virtualisation

@ Strengthened European

software and services
industry

SEVENTH FRAMEWORK
PROGRAMME



WP2009-10

Objective 1.2, Problems and opportunities (1/2)

« Issues with service architectures and platforms

— Existing web-based service front-ends are based on
monolithic, inflexible, non-context-aware, non-
customizable and unfriendly Uls

- How to deal with many, many diverse services?

- How to manage many, diverse underlying hardware and
software resources?

=>» Service Architectures and Platforms for the Future
Internet (CP)

— Service front ends

- Open, scalable, dependable service platforms,
architectures, and specific platform components

— Virtualised infrastructures

ciety and Media

So

uropean Commission

e Information

Text in black: issues, challenges, opportunities
7 Text in blue: Work Programme target outcomes

o
x

Remember: The Work Programme text is the official reference for the call



WP2009-10

Objective 1.2, Problems and opportunities (2/2)

« Issues with very large, dynamic, open service networks
— From design time to run-time
— Quality of open systems without fixed system boundaries
— Opportunities with open source software and service

engineering?

= Highly Innovative Service / Software Engineering (CP)
— Service / Software engineering methods and tools
— Verification and validation methods, tools and techniques

— Methods, tools and approaches specifically supporting the
de%/elopment, deployment and evolution of open source
software

e Lack of coordination of current and future research efforts
=» Coordination and support actions (CSA)

ciety and Media

So

uropean Commission

Obj 1.2 Instruments: IP, STREP, CSA
Call 5 Budget CP: 107 M€ *
7 110 M€ Budget CSA: 3 M€ s

Remember: The Work Programme text is the official reference for the call



WP2009-10

Objective 1.2, Expected Impact

« Service development, management and interoperability in a converged environment
= Contribution to Future Internet

« Improving scalability, predictability, responsiveness and throughput
= Technological advances in software/service engineering

« Infrastructure operators with innovative service offerings on scalable infrastructure
= More competitive environment

« Standardised open (source) platforms and interfaces
= Lowered barriers for service providers

« Innovative service front ends and higher user empowerment
= Massive uptake of high-added value services

 Platforms enabling "third party generated services"
= More advanced/dynamic online communities

 Flexible and resilient platforms for software/service engineering, design, development,
management and interoperability

= Strengthened European industry for software, software services, and Web ser;l’vices
e Tailored technologies
= Meeting key societal and economical needs

e Information Society and
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Text in black: enablers, outcomes
Text in blue: Work Programme expected impact
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Remember: The Work Programme text is the official reference for the call



WP2009-10

Current FP7 projects under Objective 1.2

4 N N

Service front-ends

FAST, m:Ciudad, OPEN, Persist, ServFace Service/Software
- J Engineering
v ~ (complexity,

dependability)
DEPLOY, ALIVE,

Service Architectures
SLA@SOI, SOA4ALL, OMP, Romulus, SHAPE COMPAS, DIVA,

= . MANCOOSI, MOST,
- N Protest, Q-ImPrESS

Virtualised Infrastructures

IRMOS, RESERVOIR, ADMIRE, SmartLM, STREAM
A 4

Reference service architecture

K NEXOF-RA/ \_ Y,

\ Network of Excellence: S-Cube/‘
[/ Support actions \]
S NESSI 2010, Service Web 3.0, Flossinclude :

. 181 ME invested, 120 M€ EC contribution
e Timeframe 2008-2011

S Information Society and Media

<
2
@
B
£
£
5
]
<
H
]
a
g
5
w
¥

SEVENTH FRAMEWORK

http://cordis.europa.eu/fp7/ict/ssai/projects_en.html
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Conclusions

Future Internet is happening

Internet of Services is a major element of
Future Internet

Issues with Internet of Services
Role of semantics

Business models: ‘factors’ and strategies to
consider

FP7 allows for further research in Internet of
Services

Interdisciplinary research is needed for the
Future Internet

Research is a means to an end
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For more information

http://cordis.europa.eu/fp7/
http://cordis.europa.eu/fp7/ict/

http://cordis.europa.eu/fp7/ict/ssai/

http://ec.europa.eu/foi
http://www.future-internet.eu/

http://www.slideshare.net/azwegers

Arian.Zwegers@ec.europa.eu
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