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Future Internet Genesis

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

Europe USA

Challenge 1 - “Pervasive and Trustworthy GENI 5pil'a| 2 PrOjECts

Metwork and Service Infrastructures”
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Future Internet Genesis

Switzerland?
ICT-Shok (Fl)

FISG (UK) Ambient (SE)

Asia Future Forum, CGNI (CN)

Celtic/Eureca

GENI, FIND G-Lab, Texo, Theseus (DE :
FP?, FI PPP, FIRE e Mmeis OF) Akari (JP)

FIF, FIA, EIFFEL

EFIA, FIRA, EFIl, ETPs GdR FI, France Numérique (FR)

Stanford
Clean-Slate
NET-FIT (PT)
Future Internet Forum (SK)
Internet del
Futuro (ES)

Nicta (AU)

l Appr 5B Euro investment in R&D worldwide over the past 7years
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Future Internet Genesis

Internet
of Services

Internet
of Things

Cloud
Computing

Network of
the Future

Source: X-ETP Vision
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Future Internet Genesis

In Europe roughly 100 concurrent
Future Internet projects (challenge one alone)
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Future Internet Genesis

Very good, but:
The (Future) Internet is no set of individual domains

Hence:

How to consolidate existing research results into a
Future Internet

ICCLab www.cloudcomp.ch
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The Future Internet PPP
/% | FUTURE
CALL 2 —l CALL 3 “ . ~ IDI\Pl;—ERNET

COMCORD: Prugrarnrne Facll tation & Suppurt

INFIMITY: flapacnw Emldm & Infrastru::ture ' )
- SME Innovation

FIMEST _

INSTANT MOBILITY Obj 1.9 Capacity Building

SMART AGRIFOOD 380 CALL

FINSEMY Obj 1.8 Use Case Trials USE CASE

| v PHASE

FICONTENT

ENVIROFI 5

FI-WARE: Tei:hnc:rlﬂg',r Foundation ' TF C:ﬂntinuatiu}n

20711 2012 2013 2014 2015

PHASE 1 PHASE 2 PHASE 3

www.cloudcomp.ch



The Future Internet PPP
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Switzerland and
the Future Internet PPP

Total funding : 2.2 MEuro (based on proposal data)

ABB Schweiz AG
Zurich University of Applied Sciences (ZHAW)

IBM Research (USA)

Kuehne + Nagel (DE)

Walt Disney Studios Schweiz (USA)
Martel Consulting (UK)

FUTUR
s~ INTERNET
PPP
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The Future Internet PPP

Mind: It's a Public-Private Partnership

Pub-Priv power sharing ...
... unique opportunity

... (nearly) lost opportunity

ICCLab www.cloudcomp.ch
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The Future Internet PPP

... lost opportunity ...

... only nearly ...
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The Future Internet PPP

Cloud Computing : very prominent in the FI-PPP

ICCLab www.cloudcomp.ch
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The Future Internet PPP

Cloud Computing : A Swiss Strength
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Cloud Computing Swiss Perspective

CloudSigma ist ein innovativer Anbieter auf dem Gebiet
? Infrastructure-as-a-Service (IaaS) mit Sitz in Zurich in der
TECHTOUR

Schweiz. CloudSigma wurde gegrindet, um die wachsende

Nachfrage nach einem reinem IaaS, der seinen Nutzern beim
Einsatz ihrer EDV-Ressourcen kaum oder keine
Einschrankungen auferlegt, zu befriedigen.

CloudSigma reagiert dabei auf die aktuellen Marktangebote,

die Nutzern zur Migration ihrer aktuellen Server-
SELECTED COMPANIES Konfigurationen in die Cloud zahlreiche komplizierte Schritte
abverlangen. Weiterhin beschranken viele andere IaaS-Angebote die Auswahl der
nutzbaren Betriebssysteme, die GroBe der verfugbaren Server und mehr; Server
verschwinden mit dem Anhalten, Datenspeicher sind nicht persistent usw. Das
CloudSigma-Produkt wurde entwickelt, um genau diese Probleme anzugehen.

SWisscom

O ORjngier Google Apps

Jiingst hatte Samuel Hugli, CFO und Leiter Corporate Center von
Ringier, in der “Computerworld” die Gelegenheit, sich in einem
Interview ausfuhrlich Gber den Wechsel hin zu Google Apps und die
daraus erwachsenen rechtlichen Herausforderungen zu aussern. Sein
bestechendes Fazit zur Datensicherheit in Googles Cloud: “Durch
einen hausinternen Setup des IT-Systems kdnnten wir nie diese
Ausfallsicherheit erreichen. Unmdglich!”

Many more: www.cloud-finder.ch

ICCLab
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Cloud Computing Swiss Perspective

Colocation Switzerland

w Index » Switzerland

Currently there are 45 colocation data centers from 14 areas in Switzerland (Schweiz).
Save the trouble of contacting the providers, check out our quote service.

Aargau (2) Chur (1) Solothurn (1)
Basel (3) Geneva (4) Uri (2)

Bern (1) Jura (1) Zug (5)

Biel (1) Lausanne (1) Ziirich (16)
Chiasso (2) Lugano (5)

Click here to see other countries in the region Western Europe, or change the view mode
of this country to an area map or data center map via the menu in the right side.

Need services in Switzerland?

Save the hassle of contacting individual providers by requesting a quote via our free quote service.
Providers can bid on your request, giving you a perfect overview of your options without any obligations.

Colocation Data Center Statistics, Switzerland

chart by amCharts.com Aarg?au: ‘ Basel 3

Zurich: 16 —_ _— Chiasso: 2

—— Geneva: 4

Uri: 2

ICCLab www.cloudcomp.ch
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Cloud Computing Swiss Perspective

- ‘ redhat

I=l=— ==
——_— = Develops OpenShift in Switzerland /’éu.—c;_ ot
_L—~

Cloud Center in Zurich

ﬁ B vimware
ﬁ CloudFoundry evangelist in Geneva

Cloud Service Center in Zurich

rackspacecloud CITRIX"

Cloud evangelist in Zurich CloudStack evangelist in Geneva

Many more: www.cloud-finder.ch
www.cloudcomp.ch
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Swiss Academic Perspective

Slowly building momentum

Mind:
Cloud Computing result of applied research

ICCLab www.cloudcomp.ch
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Proposal: Cloud Computing SIG

¢+ Accessibility
+« CHOOSE: Swiss Group for Object-Oriented Systems and Environment
DBTA Informationssysteme

L ]

Cloud Computing: Swiss Group for Infrastructure, Platform, and Software-as-a-Service

donna informatica: Informatikerinnen in der Schweiz
Financial-IT - Standards und Prozesse

Freelancers

Green IT

Informatik & Gesellschaft

IT-Compliance

Metadaten

Networking & Cloud Services

Open Data

SAUG: Swiss APL User Group

SGAICO: Swiss Group for Artificial Intelligence and Cognitive Science
SigMo: Swiss Informatics Group for Modelling
SI-GRAVIS: Computer Graphics

SI-SE: Software Engineering

Software Ergonomics

The SEE Group Software Estimation and Economics

® & & & # & & & & 4 8 B % B 8 B
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Proposal: Cloud Computing SIG

Cloud Computing: Swiss Group for Infrastructure, Platform, and Software-as-a-Service

Schweizer Informatik Gesellschaft Sl

Gruppierungsreglement (Gr-Reglement)

Art. 1 Zweck

1.1 Innerhalb der Schweizer Informatik Gesellschaft (SI) kénnen sich Mitglieder zu
Gruppierungen zusammenschliessen, um Teilbereiche der Informatik und die daran
interessierten Personen besser fordern zu kénnen.

1.2 Gruppierungen kénnen ihr Interesse auf regionale, fachliche oder andere Themen
ausrichten, muissen sich aber in das Gesamtinteresse der Sl einordnen.

1.3 Die Zusammenarbeit zwischen der S| und ihren Gruppierungen soll allen Beteiligten
Vorteile bringen.

Dieses Gruppierungsreglement wurde an der Sl-Generalversammlung vom 7. Mai 2012 in Bern zusammen mit der SI-Statutenanderung
genehmigt und in Kraft gesetzt.

www.cloudcomp.ch
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Proposal: Cloud Computing SIG

Cloud Computing: Swiss Group for Infrastructure, Platform, and Software-as-a-Service
Proposed next steps
December 2012 Proposal and evaluation
February 2013 Initial members of CC SIG identified
February 2013 Initial draft of CC-SIG mission statement
March 2013 Governance structure established
March 2013 Formal integration into SI completed
April 2013 Kick-off Meeting (KOM)
April 2013 Mission statement approved and published
April 2013 Liaisons with Swiss OpenStack User Group, /CH-Open/SwissICT

ICCLab www.cloudcomp.ch
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Questions

n Swiss OpenStack User Group

openstack

DDDDDDDDDDDDD http://tinyurl.com/bpd4jab

ICCLab Linked[[}]- http://linkd.in/os-ugch y@openstackch

www.cloudcomp.ch
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ICCLab Applied Research Approach

Tech Transfer/
Consultation/ SME

Transfer

Impact

1onpoid qe 190

Education

suopedand
spiepuels
| aanog uadp

Foundation

Research Projects
Strategic

“From HseReD omas ‘ Collaborations '

AR A A A CEEE=L

Research Themes
to Projects
creating Impact
and Transfer
for Educational Excellence”

www.cloudcomp.ch



Research Themes and Assets

Themes

Dependable Cloud, Interoperable Cloud

Infrastructure as a Service

Platform as a Service

Mobile Cloud Computing

Research Activities and Assets

Rating, Charging, Billing

Virtualization and Performance

&

Hadoop as a Service

SDN for Clouds

Object-based Storage

Cloud Automation

Cloud Monitoring

Efficient Cloud Middleware

Cloud Resource Orchestration

Open Cloud Computing Interface

www.cloudcomp.ch



|CCLab Cloud

Second SWISS OpenStack Proof-of-
Concept (next to CERN)

Fully operational Cloud (laaS)

« Computing units, 8x2.4 Ghz Cores,
64GB RAM and 4x1TB local
storage per unit.

 12TB NFS or iSCSI Storage
« 10Gbit Ethernet (data) 1Gbit (ctrl)

Hadoop as a Service

Open Cloud Computing Interface

Cloud Monitoring

openstack” Object-based Storage

www.cloudcomp.ch



ICCLab IaaS Deployment

ICCLab — Development / Productive Environment

ToR
Maragem ent Serwer
Hasting 3x Vs
Dewein proen it Conira ler

Produ ctive Contm llar

Foreman® Uppet Cep et 5 erver

VAN 1
Dewclopment, Opensack Mgr,
Metwork 152 168 100/24 \\

MaNT
Proch ctie, DpenEtack Mgt,
— Wetwork 192 165 200/24

WLANL: Denado pmen

WLAMND: Procu clive
Development

Productive

Compunte Modes
[Ren g oray S

Each nodehas a connecthon to VLAN 1
and VLEN3

Lomoune Nodes
Runrirgg Mona,/Swift

Each nod & Fas 3 Conn Sothon 1o VLANE
and VLANS

T
X 2 v s
Dewelopment, Op enStack
nterral, Metwork 10000724

LA

MLAN g
Produ clive, O penSiack
b teral, Metwoork 1001 0424

Deswelo prmen
WLAMA: Productive
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Commercial Cloud Provider

(;,(E)( ;gle OJOUQHt
o amazZon
b _ webservices™
am Cloud
&
CloudSigma

www.cloudcomp.ch



Diversity

Challenges

Software as a Service

Platform as a Service

Infrastructure
as a Service

Availability

www.cloudcomp.ch



Considerations

Ease of Use, Reliance

Software as a Service User

Platform as a Service Developer

Infrastructure IT Department

as a Service

Tech Skill, Control

www.cloudcomp.ch



Threats

Lock-In

www.cloudcomp.ch



Alternatives

Open Source
&
Open Standards

www.cloudcomp.ch



Cloud Computing Enablement

Open Source
« Xen, Xen Cloud Platform (XCP)

« KVM - Kernel-based Virtualization
« VirtualBox - Oracle supported Virtualization Solutions

« OpenVZ - Container-based, Similar to Solaris Containers or BSD
Zones

 LXC - User-space chroot’ed installs

www.cloudcomp.ch



Open Source Software-as-a-Service

Very fuzzy ...

|s Hotmail a Cloud Service? — Cloud Washing!

www.cloudcomp.ch



OSS Platform-as-a-Service

Genesis Sponsors Supported

Plattforms

e N

CLOUD

FOUNDRY
S o

OPENSHIFT
Stratos 2010
S Smart0S2011

Java/Spring,
Node.js, Grails,
Ruby/Rails,
Ruby/Sinatra, *)

JavaEEG6/]Boss,
Ruby, PHP,
Python, Perl,
Node.js

JavaEE®, |Boss
Node.js

VMware

RedHat

WSO02
Joyent

*) some derived products (AppFog, Stackato,...) also support PHP, Perl, Python, Erlang,

Scala, Clojure, .Net

www.cloudcomp.ch



OSS Infrastructure-as-a-Service

Genesis License Supported

Hypervisors

Xen, KVM,
EUCALYPTUS 2006 GPL e
T P Apache 2 Xen, KVM,
glqu?}ﬂh‘.{ 2008 (since VMware,
e s 2012) OracleVM
Xen, KVM,
Open Nebulag 2008 Apache 2 |
n Xen, KVM,
VMware,
Aone AR 2 VirtualBox, Hyper-
openstack V, qcow?2

*) not in OpenSource Version WWW cloudcomp ch



Genesis of OpenStack

2005 2010
March May June July
o_ | 7~ 'Y e £\
| J S J S
Raéll(gﬁgce Rackspace Decides NASA Open OpenStack formed Inaugural Design
to Open Source Sources Nebula b/w Rackspace and Summit in Austin
developed  Cloud Software Platform NASA 0 p e n St a C k“”
2011
July October November February
~\ 7\ r\ | ‘e
\J U \J | NS
OpenStack First ‘Austin’ code First public Design Second ‘Bexar’ code
launches with 25+ release with 35+ Summit in San release planned
partners partners Antonio

Oct, 2012:

OpenStack 2012.2 (Folsom)
Delivers Pluggable Cloud Operating
System to Power Global Clouds

with Powerful Networking, Compute,
and Storage Capabilities



OpenStack Architecture

L L Everything

Dashboard |~

m | has an API

el t Message

eIt provides Ul for provides Ul for b d

provides Ul for * a S e

radl - =

1 Od . | Discrete

CBmpute | 1 ez - (] i | |
[ ] Image P uggab e
Components

authenticates authenticates
with with authenticates

with
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Key Component: Compute

e Nova: Provides
virtual servers on

dem a nd DLz;shbolgrd
— KVM, Xen, VMware,
HyperV, 5 0

Compute |

retrieves / stores
I I
E ; v
I

VirtualBox,LXC

- Looks after
scheduling,
networking & Block
Storage

Identity |/

www.cloudcomp.ch



Key Component: Image

Glance: Virtual
Machine Image ﬁ
Registration and u
Storage

— Storage via

pluggable
backends

Identity |/

www.cloudcomp.ch



Key Component: Object Storage

e Swift: Store &
Retrieve data

- Data (objects)
are stored In
buckets
(containers)

« Eventually
consistent design

Compute |

images in

authenticates

L
Dashboard |~

authenticates

Identity |/

www.cloudcomp.ch



Key Component: Identity

 Keystone:
authentication and —
authorization

—all the OpenStack
services.

* Service type catalog
of services.

™

- Pluggable front and |

back ends

www.cloudcomp.ch



Key Component: Dashboard

e Horizon: A
modular web-based

user interface for D%S“C‘J%fd'
all the OpenStack s, S
services ey =
- Core functionality —~. -+
— Other via cmd. line B :
[

www.cloudcomp.ch



Usable ... Useful ... Used

. - NTT ' . H .
@ intel) ES2 24 CITRIX AN
’0) cloudscaling iidek 2
- omwr | cloud =
Micresoft @ vow
A & lomart
wostine OPSCODE /\pupplgE e 100% Uptiens USCALR
@Cirrascale. soFTLAY=R Enterprisepg: Qsisasraces
AMDn = T @NSTRATUS QLimelight__
¢ cloudcentral SEICEWWORIKS msonian

scale your data center in the cloud

UVYATTA. @® Path @ INTALIO
HIRiptano openstack”

CLIOUUHECH
@I-’A'I'EIC)MDB ‘en—gi;é CLOUDGWwWITCH
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Commercially relevant?

M [aaS
B Storage as a Service

mIT Management as a
Service

W PaaS

Estimated 2012 Cloud Revenue
Breakdown by Subsector - Total

Source: Cloud Adoption in the Enterprise: $4.3bn (220+ vendors)
From the Playground to Production
William Fellows, VP Research, 451 Research

www.cloudcomp.ch



How can YOU take part?

n Swiss OpenStack User Group!
openstack Join in!

Yy @openstackch

Linkedd. http://linkd.in/os-ugch

?I CCLAB waw cloudcomp.ch
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