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A cooperative development of a network

Don't buy the network, be the network!
“wug




Community Network — Community Services?

Services built and operated by the community,
end-user oriented



Community networks are
socio-economic-technical system




Can we extend to the next level?

Cloud Services in Community Networks?

alnke

NIST Definition :
Community cloud. The cloud infrastructure is provisioned for'e use by a specific community of consumers
from organizations that have shared concerns (e.g., mission, security requirements, policy, and compliance
considerations). It may be owned, managed, and operated by one or more of the organizations in the community,
a third party, or some combination of them, and it may exist on or off premises.



Cloud Services in Community Networks

Potential.:

» Cloud services can be consumed from local resources
 Traffic reduction to/from the Internet

* Higher performance? (reduced latency, high BW within CN)
* Local businesses

« Technical skills remain in the community



Cloud Services in Community Networks

Some requirements:

« Hardware: the goal is to use heterogeneous devices in the
community cloud

« Software: FLOSS, developer community behind, mature
- laas (Cloud management platforms)
- Paa$S (Services)
- Saa$S (Applications)

* Cloud services need to be attractive for users, easy to use,
extensible (ecosystem)



Experimental Research In
Community Network Clouds

Commun@Clo&d De onments
o Boo




CLOMMUNITY: Heterogeneous hardware,
geographically distributed community clouds

- TAR local cloud

ICTP local cloud

CONFINE node

CONFINE node

UPC local cloud

CONFINE node

RTT 1 ms | ZhoPS n
RTT

KTH local cloud

HAN local cloud




Cloudy distro approach

Cloudy is:

Physical connection . ' ‘ D e b i an- b ase d Li nux
P distribution

Contains cloud services
(Tinc&Avahi) and
applications (Tahoe-LAFS,
Peerstreamer, VoIP)

Microcloud

Contains some
CN-specific tools

Clommunity distro

- 1386 686-pac To be installed in VM or
arrents 3hoe 5 09 abr 2014 23:00 UTC

Community Services master@39aebe9db53c “bare metal”

awncloud ley-value store

ownClouc P Boot menu
Avahi Live (686-pae)

Live (686-pae failsafe)

Graphical install
Advanced options

Press ENTER to boot or TAB to edit a menu entry

Cloudy download http://[repo.clommunity-project.eu/images/
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Deployed Cloudy instances

&

Cloudy demo:

http://84.88.85.42/

1 Logoue

84.88.85.42: 7000

Login

Login

Username
Password

Login
Active services:

tincvpn

Cloudy © 2014, GPLVZ - Developed in the CLOMMUNITY project
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peerstreamer  tahoe-lafs

Description
TincWPMN_Systerm0 3203515
TincWPN_Systerm03205523
TincWPMN_Systerm0 303525
TincWPN_Systermo3 0352
TincWPMN_Systerm0 3203514
TincYPN_Systermo03 203511
TincWPM_Systerm03003517
TincWPMN_Systermo3 0356
TincWPMN_Systerm03240353
TincWPN_Systerm032035513
TincWPM_Systerm03203518
TincWPN_Systermos 0357
TincWPN_Systerm03003510
TincWPN_Systermos20354
TincWPN_Systerm03 03521
TincWPM_Systerm0 3203512
TincWPN_Systerm03 005526

TincPh_Systerm03203522

tincvpn

8-

Avahi search

Host

cloudy-dh-2.guifi local
00000000016c_00as . guifi.local
cloudy-dhb-3.guifi local
haal.guifilocal
cloudydemo.guifi local
00000000020e_00a2.guifi local
00000000016c_0076. guifi.local
cloudydemao3.guifilocal
cloudydemaos.guifi local
peerstreamer-1.guifi local
Cloudyknitt.guifi local
00000000016c_00a7 . guifi.local
claudydermaod guifilocal
cloudydemod.guifilocal
claudytest.quifi local
cloudydemao? . guifilocal
claudydemad.guifilocal

00000000016c_00ce.guifi.local

IP
10.133.40.87

10.135.40.51

10.139.40.89

10.135.40.20

10.139.40.48

10.135.40.63

10.138.40.15

10.95.0.18

10.95.0.15

10.132.40.48

10.138.40.17

10.132.40.52

10.95.0.14

10.95.0.16

10.138.40.28

10.140.224 81

10.140.224 62

10.1.2.188

Port

663

alats]

663

alats]

663
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665

alate]

665
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665
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Some of our current
research challenges



1. Microclouds and Intercloud

MICRO! 'LOUD




2. Community Cloud Manageme
Understand social effort in
communities. Design architecture.
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3. Performance of cloud-based
services in community network clouds

Experimental evaluation of applications deployed
in the real community clouds

« ownCloud+Tahoe-LAFS/XtreemFS (storage service)
 BitTorrent (file sharing)

« Avahi-Tinc (cloud support service)

» PeerStreamer (live streaming)
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Join Community Network Extensions

1) Services

Cloudys worldwide at connected Guifi nodes in ‘
Sweden, UK;-Colombia, Italy, Portugal, ,ga_-,-\-. _
by the project \‘./‘ﬁv
You can easlily-contribute-a-new node and services.

2) Connecting community networks
Network federation Guifi.net, AWMN, Ninux
Interchange routes, by the project
Connecting communities.
° %2 CONFINE

3) New users

Access for researchers to community networks, by the
and project

Register at the portal and start experimenting.



Current Community Network Clouds needs

« attract researchers (by relevant challenges)
- Cloud federations
- Socio-technical systems cloud mgmt platforms
- edge clouds
- Cloudy distribution: open, extensible, customize ...
- Huge potential for innovative user-driven
cloud-based services, e.g. |oT.

e attract users
- a critical mass for a self-sustained ecosystem

« attract companies
- business models, success stories

« federate with multiple stakeholders
- be an integrated offer



On-going efforts and approach

« attract researchers
Workshop on Community Networks
and Bottom-up-Broadband (CNBuB

The 3rd Internaﬁonah\'orkshop on Community Ne

CNBuBR-2014"
a , OctolfEr 4 o

and Mokile Computigg, Netweorking and Cemmunications (Witich 2014)

CNBuB 2015?

Try including Community* in-European Research Agenda

« attract users
- Initiated, stable services, need help

- attract companies

- In very early stage, large effort needed

« federate with multiple stakeholders
- In very early stage, need colaborations

Special Issue on
Community Networks

Journals & books

Compute
ehurcs

Computer Networks

uitde: for Author:

Type here to search on Elseviercom | @ Advanced ssarch

Folowus: 3 1

Selutions Authors, editors & reviewers About Elsevier

Special Issue on Community Networks

Communty networking is an emerging model for the Future
Internet where communities of citizens build, operate and own
open IP-based networks, forming a key infrastructure for
individual and collective digital participation. Although
community-based networks often extend or complement the
coveraye of networks of commercial ISP, they differ in several
Key aspects. There is usually no central authority that is
responsiale for & precise network planning; 3 community network
grows organically. Support is decentralized and open, provided by
the commmunity to the community. The network nodes are often
inexpensive offthe-shelf equipment and the network elements exhibit a high degree of heterogenstty in the
hardware, software, and capacity. The entire network infrastructure belangs to the users and is shared ta build
the network. The netwark is very dynamic: the number of nodes may rapidly grow and change as new
members join the network, o when nodes overload or fail. These community networks are usually built with low
cost point-to-point wireless links organised in mesh networks, with an increasing presence of optical fibre

links

In these scenarios, the networking and systems research community has the aportunity to contrioute with
more sustainable, adaptive, scalable, integrated, autonomic solutions for those common traits in community
networks.

This special issue aims to collect publications addressing theoretical and practical challenges of community
netuiarks and senices, including mutt-disciplinary contributions that provide insights in the sociotechnical-
economic understanding of the community network operation and growth

Topics of Interest

Topics of interest includs but are not limited to the following

Wireless mesh network protocols for community netwarks
Wirsless MAC and routing protocals for heterogeneous communtty networks
Services and applications in communty networks

Crose-layer designs and implementation in community networks

Hybrid community networks with wireless and optical fbre links

Tools for bootstrapping and running community networks

Clouds for commurity networks

Interoperation of cloud-based community senvices

Performance modeling and evaluation of community networks and services

Quality of senice provisioning

Quality of experience in community networks

Community



Further Reading

CLOMMUNITY project Web: http://lwww.clommunity-project.eul
CLOMMUNITY project Wiki: http:/lwiki.clommunity-project.eu/
Cloudy demo: http://84.88.85.42

Cloudy Web: http:/Icloudy.community

CONFINE project Web: http://Iconfine-project.eu/
Community-Lab Web: http://community-lab.net/

Portal Community-Lab: http:/Icontroller.confine-project.eu

Research paper: A case for research with and on community networks
Bart Braem, Chris Blondia, Christoph Barz, Henning Rogge, Felix Freitag, Leandro Navarro,
Joseph Bonicioli, Stavros Papathanasiou, Pau Escrich, Roger Baig Vinas, Aaron L. Kaplan,
Axel Neumann, Ivan Vilata i Balaguer, Blaine Tatum, Malcolm Matson,

SIGCOMM Computer Communication Review, July 2013.



" A Communlty networkmg
' Cloud in a box

CLO MMUNITY i

clommumty pvdject eu

Tha n k yO u CLOMMUNTTY

Fehx Freftag
3 fellx@ac UpC, edu :
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http://controller.confine-project.eu/
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