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a b s t r a c t

Many real-world social networks such as brain graph, protein structure, food web,
transportation system, World Wide Web, online social networks exist in the form of
a complex network. In such complex networks, pattern identification or community
detection requires extra effort in which identifying community is a significant problem
in various research areas. Most of the clustering methods on graphs predominantly
emphasize on the topological structure without considering connectivity between ver-
tices and not bearing in mind the vertex properties/attributes or similarity-based on
indirectly connected vertices. A novel clustering algorithm SAG-Cluster with K-medoids
framework presented for detecting communities using a collaborative similarity measure
which considers attribute importance in case the pair of disconnected nodes. A novel
path strategy using classic Basel problem for the indirectly connected node as well as
balanced attribute similarity and distance function is proposed. On two real data sets,
experimental results show the effectiveness of SAG-Cluster with the comparison of other
relevant methods.
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1. Introduction

The amount of data traveling across the internet today is not only massive in terms of size but is complex as well.
owadays, organizations, institutions, railways, airlines, etc. all of them use the stack of data (i.e., bigdata), which are
urther used for creating various reports in order to ensure continuity regarding the services that they offer. Many real-
orld social networks exist in the form of bigdata [1,2]. Bigdata of complex networks include very large scale networks
ith structured, unstructured, or semi-structured data and a set of the graph [3,4]. Such a complex network is available

n the form of a brain graph [5], protein structure [6–8] food web, transportation system [9], world wide web [10,11] etc.
Many scientific and commercial applications have complicated structures than sequential patterns and needs additional

ffort to analyze it and provides recommendations [12]. Such complicated structure is visualized in the form of trees,
raphs, networks, and other complex structures. As a common data structure, the graph has become popular nowadays for
igdata analytics as well. For such graph structure, it is important to model appropriate structures and their interactions,
hich can be applied to various applications. For these applications, modeling and generating a graph based on their
tructure, attributes, weight, and direction (whether directed or undirected) becomes an important task.
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