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Abstract— Big Data is large-volume of data generated by 

public web, social media and different networks, business 

applications, scientific instruments, types of mobile devices 

and different sensor technology. Data mining involves 

knowledge discovery from these large data sets. Different 

types of clustering methods are used in data mining. For 

processing these large amounts of data in an inexpensive 

and efficient way, new architecture, techniques, algorithms 

and analytics are require to manage it and extract value and 

hidden knowledge from it.  Hadoop is the core platform for 

storing the large volume of data into Hadoop Distributed 

File System (HDFS) and that data get processed by 

MapReduce model in parallel. Hadoop is designed to scale 

up from a single server to thousands of machines and with a 

very high degree of fault tolerance. This paper presents the 

survey of big data, issues with big data, clustering 

information and how Hadoop works. 
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I. INTRODUCTION 

Over the last few years, data generated and stored in the 

world has increased exponentially. Data comes from 

everything around us at all times. Although this vast amount 

of data can be really useful for people and different 

corporations, it can be very problematic and difficult in 

storing this data using traditional databases. So, we move 

towards the new technology called “Big Data”. Big data is 

data that is too big or hard for existing systems and 

algorithms to handle. Analyzing Big Data is a challenging 

task and it also improves performance, facilitates some 

innovation in the products and services of various business 

models, and provides support for decision. 

Hadoop is a, Java-based programming framework 

that supports the processing of large data sets in a 

distributed computing environment and is part of the 

Apache project sponsored by the Apache Software 

Foundation. Hadoop is a combination of MapReduce and 

Hadoop distributed file system (HDFS). Work of 

MapReduce is to process the data and work of HDFS is to 

store the data into file system. 

This paper is organized as follows: Section II 

describes basic information about big data, big data 

characteristics and some problem with Big Data processing. 

Section III explains about Hadoop and its architecture and 

its components. Section IV explains about clustering. 

Section V include Literature survey of some papers and 

Section VI concludes the paper. 

II. BIG DATA 

“Big Data” is a very popular term used to describe the 

voluminous and large-volume of data coming from 

heterogeneous and independent sources that has potential to 

be mined for information. Big data difficult to be captured, 

managed, processed, or analyzed by any conventional tools 

and technologies, such as relational databases, visualization 

packages or desktop statistics, within the time necessary to 

make them useful. 

 We can describe the big data characteristics using 

following three Vs
[9]

: 

A. Volume: 

Data volume means the size of data and these data are 

generated from online emails, videos, different types of 

transactions, search queries, audios files, images, click 

streams, search queries, health records, interactions of social 

networking, different science data, etc. Volume or the size 

of data now is intera bytes, petabytes, exabyte, zettabyte or 

even large measures
[9]

. 

 
Fig. 1: Characteristics of Big Data

[10] 

B. Variety:  

Big data comes from different variety of formats, types, and 

structures, like Text, audio, video, numerical, images, social 

media data etc. Big Data has in three types namely 

structured, unstructured and semi structured data.  

C. Velocity:  

Due to the technology and fast internet speed, data is now 

streaming into the server in real time in continuous fashion 

and the result is only useful if the delay is very sort. Data is 

generated fast and need to be processed fast. 

There are some issues in Big Data like Storage and 

Transport Issues, Management Issues, Processing issues,etc. 

There are certain problems with Big Data Processing like 

Heterogeneity and Incompleteness, Scale, Timeliness, 

Privacy, Human Collaboration. 

III. HADOOP: SOLUTION FOR BIG DATA PROCESSING 

Apache Hadoop is an open source software project written 

in java that enables the distributed processing of large data 

sets across various clusters of different commodity 

hardware. It is mainly designed to scale up from a single 

computer machine to the thousands of different machines, 

with a very high degree of fault tolerance. Hadoop give 

automatic parallelization and Data partitioning, Scheduling 
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of task, Machine failures handling and managing inter-

machine communication. 

 
Fig. 2: Hadoop Architecture

[12]
 

Hadoop framework consists on two main layers: 

Hadoop Distributed file system (HDFS), MapReduce layer. 

It automatically handles data replication and node failure. 

Hadoop includes a Distributed File System that stores large 

amount of data with a high throughput access to data on 

cluster called as Hadoop Distributed File System (HDFS) 

and MapReduce is the data processing component of 

Hadoop. 

Apache Hadoop platform also consist of a number 

of related projects
[9]

 other then MapReduce and HDFS, like 

HBase, Hive, Pig, Sqoop, Mahout, Ambari, Oozie and 

ZooKeeper. 

A. Hadoop Distributed File System (HDFS): 

Hadoop includes a fault tolerant storage system called the 

Hadoop Distributed File System and it is extended version 

of the Google File System. HDFS is able to store huge 

amounts of information, scale up incrementally and also 

survive the failure of significant parts of the storage 

infrastructure without losing data. HDFS is responsible for 

storing the data on cluster of machines 
[1]

. HDFS has 

master/slave architecture. Master node is also known as 

NameNode, and slave node is known as DataNode. The 

HDFS cluster also consists of single NameNode but 

multiple DataNode. 

 
Fig. 3: HDFS Architecture

[9]
 

Internally, input file is split into one or more blocks 

and these blocks are schedule in a set of DataNodes to 

process. A typical block used by HDFS is 64MB in size, and 

also each block divide among the different DataNode in 

cluster. These blocks are replicated for fault tolerance. By 

default replication factor is 3, but we can modify the 

replication factor as par our requirement. The NameNode 

makes all decisions regarding replication of blocks. The 

NameNode communicate with all DataNode through 

heartbeat message. For certain time interval NameNode 

passes the message to all DataNode, to check whether they 

are alive or not through heartbeat. If any DataNode fails to 

reply, NameNode marked as fail and no more tasks are 

scheduled on it. 

B. MapReduce: 

MapReduce programming model consists of a map function 

and a reduce function. The main idea of Mapreduce is to 

hide the details of parallel execution and also allows the 

users to focus on data processing strategies. Mapreduce is 

organized as “Map” function and “Reduce” function. The 

map transforms a piece of data into some number of <key, 

value> pairs and reduce function is used to merge the values 

into a single result. 

 
Fig. 4: MapReduce Execution Flow

[4] 

Users use the MapReduce framework by 

submitting a job, which is an instance of a MapReduce 

application, to the JobTracker. The job is divided into map 

tasks (also called mappers) and reduce tasks (also called 

reducers), and also each task is executed on an available slot 

in a worker node and after all map tasks finish and all 

reduce tasks soon finish moving output of last map tasks, 

they move from shuffle phase into reduce phase. In reduce 

phase, the reduce function is called to process the 

intermediate data and write final output. 

IV. CLUSTERING 

A cluster is therefore a collection of objects which are 

“similar” between them and are “dissimilar” to the objects 

belonging to other clusters. In data mining there are some 

requirement of clustering like Scalability, Ability to deal 

with different kind of attributes and noisy data, Discovery of 

clusters with attribute shape, Interpretability and High 

dimensionality. Clustering Methods can be classified as 
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follows: Hierarchical Method, Density-based Method, 

Partition-Based Method Grid-Based Method, Model-Based 

Method, Constraint-based Method.  

V. LITERATURE SURVEY 

A. Big Data Analytics
[1]

 

In this paper authors has explain the concept, characteristics 

and need of big data and different offerings available in the 

market to explore unstructured large data. In paper there is 

also explanation about how big data analytics is growing 

field and their importance in different fields like health care, 

public sectors, retail, manufacturing, etc 

B. Big Data: Issues and Challenges Moving Forward
[2]

 

In this paper authors has described three fundamental issue 

areas that need to be addressed in dealing with big data: 

storage issue, management issue and processing issue. The 

challenges are: data input and output processes, quality 

versus quantity, data growth versus data expansion, speed 

versus scale, structured versus unstructured data, data 

ownership and security, distributed data and distributed 

processing, the value of “some data” versus “all data”. 

C. Mining Big Data: Current Status, and Forecast to the 

Future
[3]

 

Mining big data is the extracting useful information from 

large datasets or streams of various data, that due to its 

volume, variability, and velocity it was not possible before 

to do these kind of mining operation on such large amount 

of data. Big data mining is applicable at business, 

technology, healthcare, to develop smart cities for better 

services, better customer experience. Despite of Apache 

Hadoop we have R, MOA, Strom, Vowpal Wabbit open 

source software which also deals with big data. Pegasus and 

GraphLab is open source tool specific to big graph mining. 

D. MapReduce: Simplified Data Processing on Large 

Clusters
[4]

 

The MapReduce programming model has been invented by 

the programmers of Google and yahoo to achieve many 

different purposes. MapReduce processing is based on 

key/value pairs. MapReduce works by braking the 

processing into two phases: map phase and reduce phase. 

Map function is written by the user it takes an input pair and 

produces a set of intermediate key/value pairs.The 

intermediate values are supplied to the users reduce function 

to produce final output. 

E. Study and Comparison of Partition Based and 

Hierarchical Clustering
[5]

 

In this paper we study: what is clustering, different types of 

clustering and show comparison between partitioned 

clustering and hierarchical clustering. Clustering algorithms 

are classifying in mainly two types: Hierarchical Methods 

and Partitioning Methods. From the study of paper, partition 

algorithm suited for large data sets and its performance 

increases as number of clusters increases. So that 

performance of partition algorithm is better than 

Hierarchical Clustering Algorithm. 

F. A Comparative Study on Partitioning Techniques of 

Clustering Algorithms
[6]

 

This paper presents a study of various partitioning 

techniques of clustering algorithms and their relative study 

by reflecting their advantages and their applications. In this 

study some algorithms are presented which can be used 

according to any one requirement. In this paper, various well 

known partitioning based methods : k-means, k-medoids 

and Clarans algorithms are compared. 

G. Adaptive Preshuffling in Hadoop Clusters
[7] 

In this paper, authors have implemented the push model and 

a pipeline along with the preshuffling scheme in the Hadoop 

system. A typical reduce task consists of three phases, the 

shuffle phase, the sort phase and the reduce phase. To 

improve the performance of the shuffle phase, they change 

the pull model into push model. In push model, map tasks 

automatically push intermediate data in the shuffle phase to 

reduce tasks. Map tasks start pushing (key, value) pairs to 

reduce tasks as soon as the pairs are produced. Forcing the 

map task to process the preshuffling phase is an efficient 

way of reducing heavy load imposed on reduce task.  

H. Parallel Processing of Cluster by Map Reduce
[14]

 

This paper gives an overview of MapReduce programming 

model, HDFS Architecture, Hadoop Cluster architecture and 

Parallel MapReduce computations. The author has described 

the workflow of Parallel Data Processing in context with 

Map Reduce Framework and some important issues, like 

fault tolerance. 

I. MapReduce Design of K-Means Clustering Algorithm
[8]

 

This paper mainly discusses the experimental setup of the 

K-Means Clustering Algorithm implementations over a 

distributed environment using Apache Hadoop. This 

experimental setup serves as guide for practical 

implementation of K-means over a distributed environment. 

The key to the implementation of the K-Means Algorithm is 

the design of the Mapper and Reducer routines which has 

been discussed.  

VI. CONCLUSION 

In this paper, we have seen an overview of big data, 

characteristic of big data(volume, variety, velocity), its 

importance in business, some issues and challenges 

regarding to big data and also technology which is used to 

implement big data concept. This paper also explains some 

clustering algorithms and comparison among them. It also 

clearly specifies the Hadoop environment, its architecture 

and its components. In future we can implement some 

clustering algorithms with MapReduce operation. Which 

reduces the inter process data dependency in shuffle and sort 

phase among MapReduce operation. These will reduce the 

time complexity and increase the MapReduce performance. 
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