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Abstract— This paper focuses on the implementation of enhanced k-means clustering technique to process big 

data. Big data, which does not depend on the size of data used, rather it depends on the information that is 

collected from that data. The big data chosen for implementation is market data with some records. The output 

time of implementation depends on the size of data. The technology used is Hadoop and mode of Hadoop used is 

Pseudo-Distributed system node. This mode of implementation is used so that we can use HDFS for storing the 

file in blocks. 
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I. INTRODUCTION 

Big Data is basically gathering data from various sources and then using that data to generate useful results. These 

results are used to get the detailed analysis of the data. Big Data does not mean a huge amount of data; it however 

means the data of any size using which one can generate information. Big Data keeps on increasing every second, 

every minute and every hour. Hence, this kind of data can be generated by organizations. The concept of big data is 

basically useful for organizations that need to generate pattern so as to increase the amount of production and 

thereby generating revenue.  

The world is evolving with the rapid changes in the field of information technology. As the world evolves with 

new technologies being developed every day, there is a need for companies to keep up with the changes to be in 

competition with one another. Therefore, the companies have to know various strategies to increase their revenues. 

In order to do that, companies must examine their previous purchase patterns and thus to find the patterns they need 

a mechanism. That mechanism is called as Data Mining. Data Mining helps companies to search for those strategies 

so as to increase their revenues and also to be in the competition. 

The application of Big Data includes health care, supermarkets, generating patterns from human behaviour, 

sentiment analysis from social networking sites. This paper uses process of clustering to generate group of items, so 

as to understand the production increase to generate higher revenue.  

Social networking websites like Facebook, Twitter, Instagram, Snapchat and others generate a huge amount of 

data. This data generally turns out to be big data as it is generally in terabytes or so. Hence big data concept is very 

helpful for these firms to understand the pattern that their users prefer, so as to attract more and more users. This 

directly increases their revenue. Analysing of data is necessary to better understand the standing in the market or in 

environment. Analysis is done to know that whether a firm is generating profit and at the same time serving its 

customers in an efficient way or not.  

Let us consider an example of a supermarket. Suppose after collecting a months’ data, supermarket try to find the 

pattern of the customers that prefer buying some products together. Now in analysis the supermarket comes to know 

that customers prefer to buy bread, butter and jam together. So instead of keeping those items far from each other in 

the market environment, they will keep it at a single location near to each other. This helps in two ways, one is that 

the customers feel it more easy to buy products near each other, rather than roaming in the entire supermarket and 

finding it. Second is that even if a customer is not thinking to buy any of these, they can buy it as it grabs their 

attention. This helps the supermarket in increasing their revenue. 

Data mining can be termed as child of Big Data, because in data mining you already have the relevant data present. 

You just have to find the important patterns from that data. In big data, there is a combination of all kinds of data, 

like text, audio, video, numerical data, and many more. Using this structured and unstructured data, organizations or 

firms generate important information for their benefits. Data mining is basically mining of data that is relevant to 

generate important patterns. Both these terms are generally used in same scenario, but these have been given 
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different concepts. These terms cannot be used interchangeably. Data mining techniques provides benefits to various 

fields of work like Marketing, Finance, Manufacturing and Governments. Data Mining helps government agency by 

digging and analysing records of financial transaction to build patterns that can detect money laundering or criminal 

activities. 

 

II. LITERATURE SURVEY 

The MapReduce function can be used to convert sequential functioning of algorithm into parallel function of 

algorithm. The importance of this MapReduce function can be noticed when working on Hadoop with distributed 

environment. This distributed environment consists of multiple computers connected in a cluster. Here one 

computer works as master node and others work as slave nodes. Some of the existing methods have been discussed 

below: 

A. Association Rule Mining and Hadoop 

This topic is just a random name given to actual paper “Association Rule Mining in Big Data using MapReduce 

Approach in Hadoop”. In this paper, author has proposed an approach to association rule mining using MapReduce 

and Hadoop. There are three stages of algorithm. In first stage, generation of frequent-1 item set, wherein, the data is 

given as input to hadoop distributed file system for easy access and then it is divided into chunks of data. Now these 

chunks are automatically generated by hadoop file system. After that, these chunks are given as input to mapper 

method of hadoop. In second stage, the output of first stage is given as input and then subsequent frequent item sets 

are generated. After generating these, item sets, the final stage of generating association rules is performed. These 

rules are generated using confidence values. The confidence value is calculated on the basis of support values of all 

the frequent item sets. This algorithm will become infeasible when there is a huge amount of data and when the data 

set is not converted into frequent item set clearly. 

 

B. Market Basket Analysis 

In this paper, author has combined market basket analysis with MapReduce for association rule mining. In the 

initial stage, the algorithm takes a dataset as input and then converts that dataset into ascending order and then 

converts that into key and value pair, so as to be given to MapReduce function for further processing. Then the 

process is executed on Amazon EC2 MapReduce platform. The algorithm increases the efficiency but will still face 

bottle neck when the nodes are increased. The algorithm will also become inefficient while sorting the input data in 

ascending order. Sorting is definitely not a longer process, but it completely depends on the size of data used for 

processing. 

 

C. Need for Proposed Algorithm 

Rather than performing three stages to perform the association it can be done in two stages. The proposed 

algorithm does only depend on clustering of the dataset. The algorithm does not consider sorting the initial dataset 

into ascending order, but it does that in later stages so as to reduce the amount of computations. The proposed 

algorithm is a top down approach, since first the frequent item set is generated and then by applying support it is 

reduced to nearly half. The support is applied in the middle of the process so that it increases the chances of 

eliminating those item set groups that may not be useful while generating revenue. The proposed method is 

implemented by using sequential process and also by using MapReduce.  

 

 

III. PROPOSED ALGORITHM 

The paper proposes a method for clustering the items so as to generate frequent item sets using a huge data set 

and Hadoop as a platform. The implementation is done on a pseudo-distributed mode of hadoop. In this mode, the 

storing of files is done on HDFS. In hadoop distributed file system, the input data file is converted into chunks of 

data by dividing it in multiple blocks. The size of each data block is 128 MB. The MapReduce task is performed on 

every stage of proposed algorithm. In this there is only one map and one reduce method as the environment used for 

hadoop implementation is pseudo-distributed environment. The phases of proposed algorithm are as discussed 

below: 

 

1. Phase – I: Generation of count of items: Initially, the data is given as input to the system through hadoop distributed 

file system. This input file is then worked on by MapReduce so as to calculate count of all the items from file. Count 

of files is generated so that, those count values can be used in the further processed. In the same step, the items are 

arranged in descending value so that we can know which items have their production less than others. Rather than 
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performing sorting of data in any order as a separate step it has been combined in this phase itself. This not only 

reduced time but also works fine and efficiently. 

 

2. Phase – II: Generation of frequent item sets: In this phase, frequent item sets are generated on the basis of the data 

collected from first stage. In other words, when the first stage calculates the frequency of items, it is given as input 

to the second stage. In second stage, the value for support is entered and on the basis of that value the frequent item 

set is generated. The count of each item is compared with the support value and those with count greater than the 

entered value is selected and then the frequent item set is generated. In proposed algorithm, only two and three 

frequent items are generated for basic understanding of the workflow. Once, the stage two is completed, this data is 

further passed on to generate a graph. 

 

 

 

3. Phase – III: Generation of graph. The stage is totally independent of first two stages but will not work unless the 

second stage is completed. In this third stage, a graph is generated on the basis of gender of the customer. This stage 

basically increasing the chances of visualization, so as to increase the potential of analysing the input data set. By 

understanding graph, we can calculate the amount of production being made successful by both the classes of the 

categories. This stage helps in understanding the buying patterns by the group of customers from same domain of a 

single category. 

 

The overall clustering framework as discussed above is implemented in the Hadoop framework by creating a single 

node Hadoop environment. This single node environment is pseudo-distributed. The time taken for performing the 

tasks is seen through namenode of hadoop. This namenode gives entire details about the actions performed using 

hadoop framework. The below figure shows how supposedly where the MapReduce method is has been used in the 

algorithm. 

 
Fig. 1  Use of MapReduce at different stages of algorithm 

As shown in above figure, the MapReduce task is used while calculating the frequency of items, while generating 

the clusters of items and also while producing the graph. There is only one map and one reduce method as the 

implementation is done on pseudo-distributed environment of hadoop.  

 

First the data set is given as input to the system through hadoop distributed file system. This data is then divided by 

hadoop distributed file system into multiple chunks of data. Each chunk of data has equal amount of memory 
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assigned to it. And then this input data is given as an input for calculating the frequency of items. This stage can also 

be used to know how much does a particular item helps in the production and how much does a particular item 

increase the production by the factor. This eliminates the need to calculate frequency at a later stage. The frequency 

of items is then compared to the support value so that only those items can be selected that have a minimum criteria 

satisfaction of having production up to a predefined level. After finding the frequency of items and eliminating other 

data, the output of first stage is passed on to the next stage so as to generate frequent item sets. The frequent item 

sets are generated by another pair of map and reduce method. This time can also be included in the time taken by 

first stage. After generating frequent item sets, the three item sets will produce the group of three items that can be 

sold together and their respective production units. Here production units are stated in terms of number of item 

group present in the input data set. 

 

The clustering and concept of support is used to generate frequent item sets. The use of support is done so as to find 

the items easier and faster. Rather than calculating frequent item sets by collaborating each item with each other 

item, we can use a factor that can eliminate the unwanted items from the data set. This will not only reduce the data 

set by far margin but it can also do the process faster. The MapReduce is used at this stage as well. After generating 

frequent item set, we can also visualize the result in terms of graph. This is done in the last stage of the proposed 

method. The graph is generated on the basis of gender. In other words, this tells about the group of people who buy 

more from the supermarket. This ultimately helps in two ways, one is the supermarket can increase the products that 

can attract more and more people from category that have currently came less to the supermarket. And the second 

one is by increasing the units of items that are preferred by the group of individuals that come more often to the 

supermarket. In this way, the supermarket can draw out knowledge or useful information from the algorithm.  

 

IV. EXPERIMENTATION AND RESULTS 
 

A. Description of Dataset 

The proposed algorithm is applied to a market dataset of size 625 MB. This dataset consists of transactions done 

by people at a supermarket. The input dataset consists of transaction id, gender, age, product bought, data and time, 

country. The analysis done by applying proposed algorithm is on the basis of gender. Analysis can also be done on 

the basis of age, country and also through data and time. Through date we can collect information of a specific 

period of time like on monthly basis, yearly basis or even on daily basis. The dataset is as shown below: 

 

 
 

Fig. 2 Input Dataset sample values 

As shown in Fig 2, above, the input data consists of Invoice No, Stock Code, Description, Quantity, Invoice Date, 

Unit Price, Customer ID, Age and Gender. The data is repeated multiple times because the data is fabricated so as to 

show about how a single customer can buy multiple products. This helps in processing the data easy and efficient. 

Otherwise, the algorithm has to first separate the data from transactions and then work on those data, rather than 

working on the transactions. 

 

B. Results and Discussion 

The above dataset is given as input to hadoop distributed file system which then divides the file into multiple 

blocks. The file is divided into blocks on the basis of the size of file. Like for example, if the size of file is 625 MB, 

then the file is divided by hadoop distributed file system into 8 blocks of size 128 MB each. Then after that, 
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MapReduce is worked on in each stage to calculate the output of the proposed algorithm. The below graph shows 

the performance of algorithm when files of various sizes were given as input to the system. 

 

 
Fig. 3 Performance of algorithm on basis of size of input data file 

From above figure, it is found that, initially when the file size was between 10kb to 625 MB, the time taken to 

calculate the frequent item sets was increasing. In other words, as the size of file increased, the time taken to process 

the file also increased. But after that, when the file size was further increased to 700 MB and then 725 MB, it 

remained constant. This implementation is entirely done on pseudo-distributed mode of Hadoop. 

The Fig 4. shows a comparison of the proposed algorithm with an existing algorithm. It was found that when same 

size filed is used for processing, the proposed algorithm takes less amount of time then the existing algorithm. 

 

 
Fig. 4.  Comparison of existing and proposed system 

The final output of proposed algorithm is three frequent item sets and for analysis purposes the graph based on 

gender is also generated. The proposed algorithm is implemented using ASP.NET and Hadoop as a framework. The 

mode of Hadoop used is pseudo-distributed mode so as to utilize the functionality of hadoop distributed file system.  

 

V. CONCLUSIONS AND FUTURE WORK 

The concept of clustering and association rule mining can be applied in combination to each other. Where one part 

can work as finding the actual results and other concept can be used to eliminate unwanted data. The proposed 
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algorithm can be applied on a fully distributed version of hadoop with multiple computer systems. This will have a 

facility of using multiple map and reduce methods to calculate clusters by taking each block item separately.  

In future, this approach can be applied for a particular application area by addressing issues involved and can be 

applied for data sets with categorical attributes. The next task is to study how to solve the problem of mining 

efficiency of dynamic massive database furtherly. 

Experimenting with other versions of clustering techniques for much better speed. This algorithm can also be 

applied on distributed mode of hadoop, so as to utilize map and reduce functions effectively. There also a scope to 

analyse the input data on the basis of country. Also may involve efforts to reduce the duplicate work by using better 

clustering scheme and achieve higher speedups. Also there is a need to design new methodologies which can deal 

with the real time and online streaming data. 
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