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A Fast Algorithm for Overlapping Community
Detection

Mostafa Elyasi, Mohammadreza Meybodi

Department of Computer Engineering & IT, Amirkabir University of Technology (Tehran Polytechnic)
Tehran, Iran
{m.elyasi, mmeybodi}@aut.ac.ir

Alireza Rezvanian, Maryam Amir Haeri

Department of Computer Engineering & IT ,Amirkabir University of Technology (Tehran Polytechnic)
Tehran, Iran
{ a.rezvanian, haeri}@aut.ac.ir

Abstract

Nowadays, the emergence of online social networks have empowered people to
easily share information and media with friends. Interacting users of social networks
with similar users and their friends form community structures of networks.
Uncovering communities of the online users in social networks plays an important
role in network analysis with many applications such as finding a set of expert users,
finding a set of users with common activities, finding a set of similar people for
marketing goals, to mention a few. Although, several algorithms for disjoint
community detection have been presented in the literature, online users
simultaneously interact with their friends having different interests. Also users are
able to join more than one group at the same time which leads to the formation of
overlapping communities. Thus, finding overlapping communities can realize a
realistic analysis of networks. In this paper, we propose a fast algorithm for
overlapping community detection. In the proposed algorithm, in the first phase, the
Louvain method is applied to the given network and in the second phase a belonging
matrix is updated where an each element of belonging matrix determines how much
a node belongs to a community. Finally, some of the found communities are merged
based on the modularity measure. The performance of the proposed algorithm is
studied through the simulation on the popular networks which indicates that the
proposed algorithm outperforms several well-known overlapping community
detection algorithms.

Keywords: community detection; overlapping communities; social network
analysis; belonging matrix; large networks; fast algorithm.
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An Adaptive Algorithm for Managing Gradient
Topology in Peer-to-Peer networks
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Faculty of Computer and Information Technology Engineering, Sama technical and vocational training
college TehranBranch (Tehran), Islamic Azad University, Tehran, Iran
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Abstract

Super-peer network is a type of peer-to-peer networks. In a super-peer network, a
super-peer is a peer that has more ability than other peers have and is responsible for
some of the tasks of network management. Since different peers vary in terms of
capability, selecting a super-peer is a challenge problem. Gradient topology is a type
of super-peer networks. Because of dynamicity of peers, adaptive methods are
important for managing gradient topology. A problem of the existing management
algorithms of gradient topology is that they are not sensitive to joining and leaving
the peers. This problem becomes more challenging when a malicious peer frequently
joins and leaves the network. The proposed algorithm being sensitive to removal of
super peers, using learning automata, selects the new super-peers in an adaptive
manner. According to the simulation results, the proposed algorithm can compete
with the existing algorithms.

Keywords: component; Super-peer selecting; Learning automata, Gradient
topology; malicious peer.
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