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Can we extend to the next level?

Collaborative Cloud Services in
Community Networks?

A community cloud:
* built in community network
* hosted on community-owged
computing and communig@tion resources
e providing services of locajterest
e collaborative deployme d-maintenance
by citizens for citizens

NIST Definition _ ==
Community cloud. The cloud infrastructure is provisioned for'e Ise 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.



Collaborative Cloud Services in
Community Networks

The vision of community cloud-based
services

* |aaS: Popular CMP_for management of the
contributed computing resources

e PaaS: OS distribution, distributed services:
storage, identity, communication, coordination

e Saas: storage service, video streaming,
collaborative work

 collaboratively provided and maintained.



Expected scenario (derived from

characteristics of community networks)
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Microclouds and Intercloud
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Proposed Community Cloud
Management Svstem
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Proposed Community Cloud

Management Svstem

Front End Layer cul GUI API ’
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Specific architectural components

Cloud Coordinator Economic Engine Social Engine
Gossip-Based Resource Usage Distributed Identity l D

Discovery Tracker Manager

Distributed Contribution Support Ticketing
Self-Management Tracker System

¢
Other Coordination Credits Transaction Social Contribution
> Services Manager Tracker ;

Virtual
Credits

Reputation
Score

Cloud Coordinator

Super Node Controller

Regulation
Mechanism
Super Nodes
Interconnectivity
Resource

Contribution

ROCLOUD

Resource
SN Resource ’ Utilization

Sharing

Ordinary Nodes
Management
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Options

Solutions chosen

Q

Storage, Video, Communication, Tahoe—LAFS, ownCloud 5
Data Processi —E .
rocessing Peerstreamer, BitTorrent

Applications

‘-rj

g Socio-Economic Context Enablers, { c .
Support Services APIs. SDKs — £ p Simulations,

needs working code!

. Broker, Coordinator, — Sy,
Mlddleware Federation, InterCloud CIoudy diStI’O

OpenStack, OpenNebula, = —ip
Cloud Platforms and Systems N calyptus, Synnefo > OpenStack, Eucalyptus,
Proxmox, Confine

Hardware, Network

Cloud Enabler [ypervison OS, KVM, LXC




Heterogeneous hardware,
geograhically distributed cloud

TAR local cloud

g

ICTP local cloud

CONFINE node CONFINE node

CONFINE node

CONFINE node

KTH local cloud

it @G;Iilm;

HAN local cloud




Cloudy distro approach: enforces
collaboration

Layerz VRN

o ~ Cloudy is:

——— Fhysical connection

Debian-based Linux
distribution

Microcloud Contains cloud services
(Tinc&Avahi) and

Microcloud

==/ == m » applications (Tahoe-LAFS,

Peerstreamer, VoIP)

Contains some CN-specific
sviod

Peerstreamming

T - Tahoe-LAFS tOOlS
Community Services
Clommunity distro
aomEland key-value store i386 686-pae . .
ahi mbster @30aebeodbbse To be installed in VM or

“bare metal”

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




1st Exp: ownCloud and Ta

8eno =
= arlles | ownCloud (Tom)
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Demo Code - C++

| Demo Code - PHP

Demo Code - Python

hoe-LAFS

Deleted files

5 minutes ago
5 minutes ago

5 minutes ago

M
sliver (LXC)
Introducer
Tahoe-LAFS (10.139.40.37)

storage servers

sliver ( LXC )
10.255.16.254

sliver (LXC)
10.228.17.51

sliver ( LXC)
10.1.24.190

sliver (LXC)
10.138.57.205

get server list()

sliver (LXC))
1...n

client side (basic)

(10.1.24.176)

Tahoe-LAFS Gateway
(10.1.24.176)

Tahoe-LAFS
Tahoe-LAFS REST
storade HTTP(S) | web API
_ g server |over HTTP(S
client or (S) FTP

Tahoe-LAFS ¢

- web browse

- command-line
- SFTP clien

- FUSE (sshf

Tahoe-LAFS
Sstorage protocols over SSL

Experimental setup

12 nodes in the community
cloud: 4 nodes in Guifi.net,
4 nodes in UPC campus,

4 nodes in lab.

1 Tahoe-LAFS introducer on
separate node.

2 Tahoe-LAFS clients: 1st in
lab, 2nd in Barcelona.

Evaluate read and write
operations with different
file sizes.




1st Exp: Results

ClientinourlLab %A Client in Barcelona

£EX] 5 MB
...] 10 MB
N4 30 MB

Throughput (MB/s)
Throughput (MB/s)

Write operation Read operation

T D

Bandwidth: 2 - 20 MB/s
Client Number of hops: 1 -7

Lab

-

Bandwidth: 1 - 9 MBI/s

Client Number of hops: 1 -9 -
BCN T

w.

Tahoe-LAFS storage
nodes
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opentracker serwving 1 torrents
opentracker

- Transmission Web Interface - Google Chrome

o= C [ 10.241.0.8:9091/transmission/web/#trackers

7 @ U Ul

Open Remove Pause Resume Pause Al Resume All

1 Transfers

{: ) Downloading Seeding Paused [}

file.tar.xz

68.5 MiB, uploaded 0 bytes (Ratio 0) fi I e tﬂr

68.5 MiB

Seeding to 0 of 0 peers - UL: 0 bytes/s

Tier 1

- Transmission Web Interface - Google Chrome

| & C [ 10.241.0.9:9091/transmission/web/#trackers
& @ Ul Ll
Open  Remove Pause  Resume Pause Al Resume All
1 Transfers
| (i Downloading Seeding Paused

file.tar.xz
20.9 MiB of 68.5 MIiB (30.52%) - 4 min 36 seconds remaining

file.ta
68.5 MiB

s| Downloading from 1 of 1 peers - DL: 176.0 KiB/s UL: 0 bytes/s

Experimental setup

20 nodes BitTorrent system:
10 nodes in Guifi

(Spain) and 10 nodes in
AWMN (Greece), deployed
in LXC containers. Tunnel
Between CNs.

Transmission BitTorrent
client.

Opentracker in Guifi.

Initial seeder node in
AWMN.

Evaluate 30 MB file down-
load with clients in Guifi
and AWMN.
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* All clients successfully obtained the shared file.




Conclusions and Future Work (l)

Architecture with specific components to
enable clouds for communities.

Cloudy distro approach to integrate services.

Community cloud deployed, geographically
distributed and heterogenous.

Experiments show feasibility and performance
of applications in community cloud.



Conclusions and Future Work (1)

Looking for contributions from the research
community and joint work.

Encourage real users.

Create community cloud eco-system.
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