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Outline

q Context, problem definition
q Emerged model of peers interactions 
q Robustness study of a peers interaction model
q Conclusions
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Context

ì P2P Networks:
ì Large scale (up to millions of nodes)
ì No global control
ì Resources are distributed randomly

ì In the P2P Networks,  we consider: 
ì Some peers (Servers) that contain resources
ì Resources are distributed over the network
ì Each peer has an inTerest or a profil and it exchanges with the 

nodes having desired resources (i.e.,  same interest)
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Context

In the P2P Networks,  we consider: 
ü Some peers (servers) that contain resources
ü Resources are distributed on the network
ü Each peer has an inTerest or a profil and it exchanges with nodes having 

desired resources (i.e., same interest)

In our resaerch group, we have  P2P framework of documents, where :
ü Servers :  they are providers of documents (file system). Each server 

contains a set of documents
ü Resources : Documents 
ü InTerest : requested documents 
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Emerged Interaction Graph
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Emerged Interaction Graph
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G =(V,E), where:
V:  set of peers
E: set of satisfied queries

Emerged graph from 
exchanges
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Emerged Interaction Graph
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Important questions:Interaction graph G,
where:
V:  set of peers
E: set of satisfied queries

Emerged from exchanges

• What are the properties of G  ?

• How can this graph help to improve: 
• communication protocols ?
• P2P applications (security, …) ?
• ….

Objective:
Analyze the interaction graph G 
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Emerged Interaction Graph

ì Result : Emerged interaction graph is a social graph, with 
ü A small average path length :  distance between any pair of nodes is small
ü A high Clustering coefficient : the probability that any three nodes are  

connected (form a triangle) is high
ü A power law degree distribution : only some nodes have high degrees
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Emerged Interaction Graph
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A set of communities

A community is a set of highly interconnected nodes (interacting frequently or sharing 
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Emerged Communities Analysis
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We classify the emerged communities according to: 

ü Density of the communities
üMaximum degree of the communities
ü Number  de nodes of degree 1

Emerged Communities Analysis
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Classification of the communities

Emerged Communities Analysis
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Robustness  Study

Some questions related to robustness: 
ü When can one say that communities of a social graph are stables ? are changed?
ü What kind of disturbances  induce community changes? 
ü When the community changes hold?
ü …

Disturbances 

D=0
D’>D, ⎮D – D⎮≤ε

D”>D’>D,⎮D” – D⎮>>
α1 α2 α3

(C1, C2, …, Ck) (C’1, C’2, …, C’k),
Ci ≈ C’i

(C”1, C”2, …, C”k),
C”i≠Ci,

App. A1 works App. A1 works App. A1 doesn’t work

Communities

Applications

Threshold

Emerged Communities Analysis -

Hamamache Kheddouci - Robustness Study in P2P Networks



Robustness Study - Our point of view

In our work:

Perturbations are applied on parameters that make social graphs emerge

ì The parameters that influence the emergence of communities are:
ì How nodes containing resources are distributed (servers) ?
ì How resources are distributed over the servers ?

ì Some considered disturbances:
ì Add Servers/Resources
ì Delete Servers/Resources
ì Move Servers/Resources
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Interaction 
graph G
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Impact of

S, R disturbances  
?
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Robustness study

ì Global & local aspects are studied:
ì Global aspect: measures the impact of the perturbation on the 

emerging social graph.
ì Local aspect: quantifies the changes within the community structures.
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Robustness study

Aspect 1 – social graph structure – variations on:

- Average path length is small

- Clustering coefficient is high 

- Degree distribution follows the power law

Aspect 2 – Variations within community structures 

Adjusted Rand Index and Normalized Mutual Information
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Experiments

Networks of up to 3000 nodes.

Providers (servers) ratio (S): 25%, 50%, 75% of nodes

Resources per provider (R) : 25%, 50%, 75% of resources 

Interests per node (T) :  5%, 15%, 30% of resources

Disturbances: 5%, 15% and 30% for ADD, DELETE and MOVE for 
each parameter  
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ARI for resource disturbance
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Robustness

Del R + Move R have more impact on the construction of  communities
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Disturbing resources VS. disturbing providers 
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Disturbances of resources have more impact than disturbances of providers

resources

providers
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Average ARI
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Thank you for your attention 

Robustness Study of Emerged Communities from

Exchanges in P2P Communication Networks
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