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Community Networks 

Sharing collective to build up  
ICT infrastructure for local 
communities 
 
Members share bandwidth 
And their time and effort 
 

Mobile Ad-Hoc Networks 
Mesh Networks 
Wi-Fi Hostspots 
Bottom-up Broadband 

 

Community 
 Networks 





For People, By People 



Can we extend this sharing? 

Community Cloud 



There is a war coming. 

Are you sure you're on the right side? 

Vs 



Data Centres Vs Community Cloud 

Is this David vs Goliath? 

So you going to replace YouTube? 

Seriously. You out of your mind? 

 



Data Centres Vs Community Cloud 

No, but ... 

More like David meets Goliath! 

Augment. Complement. Innovate. 

Existing Cloud models and services 

 

Is this David vs Goliath? 

So you going to replace YouTube? 

Seriously. You out of your mind? 

 



Our Contributions 

Realize 
Cloud Scenarios 

Model 
Socio-Economic Context 

Evaluate 
Simulation Experiments 

Prototype 

Identify 
Hardware & 

Configurations 



Hardware in Community Cloud 



How to Setup Your Cloud? 



And Cloud-in-a-Box? 



Identify 
Hardware & 

Configurations 

Model 
Socio-Economic Context 

Evaluate 
Simulation Experiments 

Prototype 

Realize 
Cloud Scenarios 



Zones in Community Networks 

More a Socio-Economic Construct than Technical 

Detailed Support and Coordination between Zones 

Super and Ordinary Nodes in Zones 

Community Cloud Scenarios 



Local Community Cloud 



Federated Community Clouds 



How this all fits in? 

Community Cloud Manager 

By extending 

 

 

Resource Regulation 
components 

Incentive Mechanisms 



Identify 
Hardware & 

Configurations 

Realize 
Cloud Scenarios 

Evaluate 
Simulation Experiments 

Prototype 

Model 
Socio-Economic Context 



Reciprocity Based Incentives 

Contribution-Based 

You get what you pay! 

Biased toward nodes 
with higher capacity 

Fairness? 

Effort-Based 

Parecon Principle 

Give everyone equal 
chance to participate 

No matter what their 
capacity 

In effort-based, weigh in users' capacity in addition to their contribution 

Capacity   Variability  Heterogeneity 



Policies for Selecting Providers 

Prioritizing the nodes that need credit the most 

One with the lowest credit? 

But does it really need credit? 

Has it made any requests recently? 

Consider credit level and number of failed attempts 

Ensuring participation by everyone 



Algorithm for Allocating Resources 

Nodes request resources 

SN checks node’s credit 

Resources available in 
local zone 

If not, request resources 
from other zones 

Allocate resources 

Assign credits 



Identify 
Hardware & 

Configurations 

Realize 
Cloud Scenarios 

Model 
Socio-Economic Context 

Evaluate 
Simulation Experiments 

Prototype 



Experimental Setup 

Federated Community Cloud with 100 zones 

Nodes with different capacity and sharing behavior 

Initialize Credits and Periodic Resource Requests 



Requests and Success Ratio 

Requests fail because of 
lack of credit 

Or lack of available 
resources 

Few requests met from 
remote zones 



Outcome of Requests and Incentives 

Success ratio is better with Effort-based Incentives 
for varying capacity 



Resource Utilization 

Higher utilization is 
desirable 

Utilization affected by 
dry up of credit 

Effort-based Incentives 
outperform 
contribution-based 

What if credit wasn't 
limited?  



Providers Selection Policies 

Picking the most needy? 

Or let rich get richer 

First in queue 



Outlook: Prototype 



What Next? 

Deeper analysis with larger systems for extended 
periods with more parameters 

Impact of Selfish and Malicious Behavior 

Adaptive Model with Continuous Feedback 

Prototype System and Communication Middleware 

Network-aware Services 



Conclusion 

Identified scenarios from characteristics of CNs 

Considered Socio-Economic mechanisms in 
architecture, and evaluated incentives in simulation 
 

Community Clouds will be open, free and neutral 

Promoting CNs as ICT infrastructure of choice 

But Economic Incentives and Social Motivation 
pivotal for adoption, viability, and scalability 
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Clommunity 

A Community networking Cloud in a box 
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Resource Costs 



Algorithm for Resource Allocation 


