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• Community represents a group of nodes that are 
densely connected to each other and sparsely 
connected to the rest of the graph.

• Communities vary in size and internal cohesion.



Community-aware 

Learning

4

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Integrating community structure with analytic tasks
enhances the data analytic insights and improves the
results (e.g., recommender systems and spam detection).



Community-aware 

Learning

4

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Integrating community structure with analytic tasks
enhances the data analytic insights and improves the
results (e.g., recommender systems and spam detection).



Community-aware 

Learning

4

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Integrating community structure with analytic tasks
enhances the data analytic insights and improves the
results (e.g., recommender systems and spam detection).

Friendship 
topology 

Behavior 
topology 



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Community Detection
5

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

A community corresponds to a group of nodes with more
intra-cluster than inter-clusters edges.



Localized-methods for 

Community Detection

6

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.



Localized-methods for 

Community Detection

6

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Random Walks (RWs):



Localized-methods for 

Community Detection

6

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Random Walks (RWs):



Localized-methods for 

Community Detection

6

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Random Walks (RWs):



Localized-methods for 

Community Detection

6

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Random Walks (RWs):



Localized-methods for 

Community Detection

6

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.

Random Walks (RWs):
π (v) =

dv

2|E|
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Decentralized Community Detection

• Extracting communities with heterogenous size distribution.

• Performing optimization at node level while handling each 
community flow independently.

• Extracting disjoint as well as multiple community 
membership(s).

Stateful Diffusion

• Adapting Stad to directed graphs that would require handling 
the challenges of edge directionality (dead-ends, cycles, etc.) 

Future Work

Stad: Stateful Diffusion for Linear 

Time Community Detection. 

DISCAN'18, Stockholm, Sweden.
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Stad: Selecting seeds for color initialization
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Thanks and questions are very welcomed ☺
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