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Community Networks
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For People, By People
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Can we extend this sharing?
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Community Cloud
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There is a war coming.
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Data Centres Vs Community Cloud

[s this David vs Goliath? ‘ 4
So are you going to replace YouTube? GO OSIQ

Seriously. Are you out of your mind?

amazon
webservices™
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Windows Azure
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Data Centres Vs Community Cloud

[s this David vs Goliath? |
So are you going to replace YouTube? GO Ugle

Seriously. Are you out of your mind?

amazon
No, but ... webservices™
More like David meets Goliath! -
=
A
Augment. Complement. Innovate. Windovi; Asure

Existing Cloud models and services
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Our Contributions

Identify

Hardware &
Configurations

Realize

Cloud Scenarios
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Hardware in Community Cloud
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How to Setup Your Cloud?

Super Node (SN)

Off-site

]
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And Cloud-in-a-Box?

Frontend .
Layer L —
Cloud VMs
Coordinator - —
= VMs
Core Layer “Inn
(VMM) VMs
Hypervisor/OS
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Zones in Community Networks

More a Socio-Economic Construct than Technical
Detailed Support and Coordination between Zones

Super and Ordinary Nodes in Zones

cloud resource
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Community Cloud Scenarios

cloud
resource ‘
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Local Community Cloud

------ Layer2 VPN

Physical connection

peerstreaming

A Gvod
-/ torrents tahoe

Clommunity Services Cloud
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Federated Community Clouds
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How this all fits in?

Communlty Cloud Manager Front End Layer cu |[ eul |[ AP
By extending
Cloud Coordinator
OpenNebula.org
The Open Source Toolkit for Cloud Computing qh,
%« VM _ Other
hedul anagemen
openstack’ | Controller || Monter ) Sehe ”er] W enices
I tive-based R S
(CCHVETDESEE RESOHIEE [ N
Assignment 5 = &
. . (=
Communication Middleware | = = —
% M VMs

UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELONATECH

TECNICO -2 CONFINE

U



U

Identify

Hardware &
Configurations

Realize

Cloud Scenarios

TECNICO <22 CONFINE

LISBOA

Evaluate

Simulation Experiments
Prototype

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH



The Big Question?

How do community clouds compare to data centres?
Can they provide guaranteed quality for applications?
What kind of applications may be more suitable?

Experiment with total 100, 400 and 1000 nodes

Scenario Data Centres  Nodes per Data Centre
Centralized Cloud 1 n

Federated Cloud ~ ~+/n  ~+n |
Decentralized Cloud n 1
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CloudSim

CLoups

LAB

User code

Simulation Cloud User Application
Specification Scenario Requirements Configuration

T
Scheduling
Policy User or Data Center Broker
CloudSim
User .
Virtual

Interface Cloudiet Machine

Structures
VM Cloudlet VM
Services Execution Management
Cloud VM CPU Memory Storage Bandwidth
Services Provisionina Allocation Allocation Allocation Allocation
Cloud Events Sensor Cloud Data Center
Resources Handling Coordinator
Network Message delay
Network Topology ﬁ Calculation
\\ /I
CloudSim core simulation engine

R. N. Calheiros, R. Ranjan, A. Beloglazov, C. A. F. De Rose, and R. Buyya, “CloudSim: a toolkit for modeling and simulation of cloud computing environments
and evaluation of resource provisioning algorithms,” Software: Practice and Experience, vol. 41, no. 1, pp. 23-50, Jan. 2011.
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http://www.cloudbus.org/cloudsim/

Experimental Setup: Nodes

CHARACTERISTICS OF NODES IN DATA CENTRES

Attribute Value
Architecture x86
Operating System  Linux
Hypervisor Xen

CPU 2,400 MIPS per VM
RAM 8 GB
Storage 80 GB
Bandwidth 100 Mbps
Hosted VMs 4

VM Scheduling Time Shared
VM Migration Not Allowed
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Experimental Setup: Virtual Machines

CHARACTERISTICS OF VMS REQUESTED BY USERS

Attribute Value
CPU Time 1,000 MI
Number of Cores 1

RAM 512 MB
Bandwidth 100 Mbps
VM Image Size 1 GB

Scheduling Policy Dynamic Workload

Number of Requests 50 requests per minute
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Results: Resource Utilization

Nodes  Data Centres  Nodes/Centre CPU RAM  Bandwidth
100 1 100 48.51 49.3 49.08
100 10 10  49.13 4943 49.09
100 100 1 4927 49352 49.35
400 1 400  50.22  48.83 48.56
400 20 20 4946  49.27 49.72
400 400 1 4936  48.29 50.31

1000 1 1000 4950 4943 49.50
1000 30 30-35 4941  49.36 49.57
1000 1000 1 50.12 48.94 48.42
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Response Time and Nodes

For fewer nodes, centralized ..

cloud outperform as 1700 =

-
-
e
]

resources consolidated

Federated cloud lacks nodes
to fulfill requests

=== Centralized

Average Response Time [ms)
=
(=]
[a=]

= Jl= Federated

For more nodes, overheads
for centralized cloud impact
tasks waiting time

Total Number of Nodes

== fi= « Decentralized
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Response Time and Users

Federated cloud with 100
nodes performs poorly as
only 10 nodes per cloud

—+— Centralized {100)
—#—Federated (100)
Decentralized (100)

Centralized (400)

=
h
[=]

Affected by availability and
distribution of nodes

—#—Federated (400)

/ —&—Decentralized (400)
=
Impact of broker processes %ﬁ/

in cloud coordinator?
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Average Response Time [ms)

10 100 1000 10000

Total Number of Users
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Requests Completion Time

Tasks of short duration and 350
similar profile 300

Z

Behaviour similar as total
resources are same

‘I‘I
w00 e
L k

z

Finish Time [seconds)

No significant delays in the
system

100 Centralized

----- Federated
50

------ Decentralized

Tasks with different load ;

1 1,001 2,001 3,001 4,001

and duration? Number of Requests
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Outlook: Prototype

Add slice
Name: GuhComrmray. Datro_v1 1_steel
Descript
Template: GuRCommeray-Dano. 11 (setne) = # Template k. (None)
Expariment T | TS ————
data: e
Exp
5HAZS
Set state: REGISTER
[0 Request VLAN
Exp Aug. 24, 2013, 1104 am
Group: Gulinet =+

'

VicBarriOsonaNord-ST  radio 10.138.4.65/27 _ Routerosvs.x @&
VicBarriOsonaServer  server 10.138.4.66/27 _ &
VicBarriOsonaGnrcl generic 10.138.4.74/27 _ &
VicBarriOsonaConfine confine 10.138.4.67/27 _ &
Add a new device:

Wireless device, like a router, bridge, AP... :] l add ]

Wireless device, like a router, bridge, AP..

Voip handset, telephone

Server computer

Firewall, private Network behind a NAT
| ADSL router or device providing internet access

Network camera. Live view.

Any device that uses a public IP (PC, game console, laptop, pda..)

Node Confine/Clommunity status kms. az.

VicBarriOsonaNord-ST - VicBarriOsonaNord-ST-1

172.25.10.145/172.25.10.146 - 2.367 354-N

11185-VicSeminari
(VicSeminariST/VicSeminariVicBojons)

Total: 2.367 kms.
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node 1655 VicBarriOsona
Vic-& (5) Santa Anna,

Fone Placa Osona, Sanferm
position Lat:41.915561
(lat/lon) Lon:2. 260303

VicBarriDsona

Antic Cami a
Taradell, 26

15 meters above the
ground

available for

Yes
mesh & status

graphs provided

Take from parents
from

contact information

email contact (available if you E!‘[E”I!P
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Future Work

Extended analysis with more nodes and longer time

Heterogeneous resources

Variable Network Bandwidth

Variable system load and resource availability
Topological network model of community networks

Role of broker between federated clouds
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Conclusion

[dentified scenarios from characteristics of CNs

C

haracterized behaviour of infrastructure service

in community cloud through simulation

Network aware services are important

Reasonable quality of user experience a must

Community Clouds will be open, free and neutral

Will help in promoting community networks
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Clommunity
A Community networking Cloud in a box

Thank you

Amin Khan http://clommunity-project.eu
amin.khan@ieee.org
http://aminmkhan.com
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