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ABSTRACT 

A huge amount of data, known as “big data,” has been generated 

from various areas. A network is a popular data structure for 

presenting and analyzing big data. However, the conventional 

network analysis algorithms cannot cover the size of big data. To 

address this limitation, we propose in this paper a network 

clustering algorithm for a big data network using a parallel 

distributed computation model. To consider parallel computation 

concepts, we change the paradigm of the conventional clustering 

algorithm using triangle structures. We demonstrate that the 

proposed algorithm can cover a big data network that cannot be 

otherwise implemented using a conventional algorithm. 

Experimental results show that the proposed algorithm is faster 

than the conventional algorithm.  
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1. INTRODUCTION 
Recently, the term “big data” has been widely used to describe a 

huge amount of data. These data have been generated in several 

areas, such as biology, marketing, social media, and wireless 

sensor data analysis. Owing to the size of big data, conventional 

algorithms are unsuitable to process them. To address this 

challenge, several studies employed a MapReduce programming 

model as a big data analysis model. MapReduce is a parallel 

distributed computation model that employs map and reduce 

functions in the manner of batch processing. By using the 

MapReduce model, we can solve some big data problems. 

However, the MapReduce model is inefficient for an iterative 

mining algorithm because the model must read and write the 

result of each iteration, which requires a significant amount of 

time, for each iterative step. This issue can be solved by using 

Apache Spark as a parallel distributed model. Apache Spark 

applies a computing paradigm consisting of transformations of 

immutable data, which is called a resilient distributed dataset 

(RDD). By using RDD, Spark resolves limitations in the 

MapReduce computing paradigm. Spark additionally achieves an 

efficient fault-tolerance scheme using lineage, which is a 

sequence of transformations. When a failure occurs, Spark 

recalculates the failed RDD from ancestral RDDs with a lineage 

[1]. We can therefore design efficient iterative mining algorithms 

using Spark. 

Meanwhile, a network can be used to describe many types of big 

data with edges and nodes. Furthermore, a network provides 

opportunities to analyze data by applying several analytical 

measures, such as centralities, which include degrees, closeness, 

betweenness, eigenvectors, clustering, and propagation. Of these 

measures, clustering is widely used to analyze a network in 

several fields. In the case of biology, we can infer protein modules 

by analyzing a protein–protein interaction network. In addition, 

social groups can be identified by using network clustering in the 

social network. For this reason, several studies have been 

conducted to analyze the network data by using network 

clustering algorithms. 

In this paper, we propose the CATS clustering algorithm to 

analyze a big data network in Spark. The proposed algorithm is 

based on a clustering algorithm using structure similarity. The 

goal of this study is to develop a clustering algorithm to process 

big data in Spark. To this end, we designed a clustering algorithm 

using a parallel distributed concept. In addition, we changed the 

algorithm paradigm using a triangle structure.  

The main contributions of this work include: 

- Developing a clustering algorithm for big data network analysis 

in Spark. 

- Using a triangle structure to calculate structure similarity. 
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