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ABSTRACT

Big Data is the large amount of data that cannot be processed by making use of traditional methods of data
processing. Due to widespread usage of many computing devices such as smartphones, laptops, wearable computing
devices; the data processing over the internet has exceeded more than the modern computers can handle. Due to this
high growth rate, the term Big Data is envisaged. However, the fast growth rate of such large data generates
numerous challenges, such as data inconsistency and incompleteness, scalability, timeliness, and security. This
paper provides a brief introduction to the Big data technology and its importance in the contemporary world. This
paper addresses various challenges and issues that need to be emphasized to present the full influence of big data.
The tools used in Big data technology are also discussed in detail. This paper also discusses the characteristics of

Big data and the platform used in Big Data i.e. Hadoop.
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I. INTRODUCTION

Big Data has gained much attention from the last few
years in the IT industry. As we can witness billions of
people are connected to internet worldwide, generating
large amount of data at the rapid rate. The generation of
this large amount of engenders various challenges.
Along with Big Data‘s huge benefits to many
organizations, the challenges and issues should also be
brought into light. A forecast from International Data
Corporation (IDC), the Big Data technology and
services market represents a fast-growing multibillion-
dollar worldwide opportunity. In fact, a recent IDC
forecast shows that the Big Data technology and services
market will grow at a 26.4% compound annual growth
rate to $41.5 billion through 2018, or about six times the
growth rate of the overall information technology
market. Additionally, by 2020 IDC believes that line of
business buyers will help drive analytics beyond its
historical sweet spot of relational (performance
management) to the double-digit growth rates of real-
time intelligence and exploration/discovery of the
unstructured worlds. [1].
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Figure 1: Growth rate of Big Data from 2011-2017[2]
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II. BIG DATA OVERVIEW

Big Data is a compendium of big datasets that cannot be
processed using traditional computing techniques. It is
not a technique that can be worked on its own or in
isolation; rather it involves many areas of business and
technology. The properties of signify Big Data are
volume, Variety, Velocity, Variability and Complexity
as shown in figure 2[3]
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5r.No. | Properties
1. | Volume

Description
Many factors contribute towards increasing
Volume streaming data , live streaming data
and data collected from sensors etc.,
Data comes in all types of formats-from
traditional databases text documents,
emails, video, audio, transactions etc.,
This means how fast the data is being
produced and how fast the data needs to be
processed to meet the demand.
Along with the Velocity, the data flows can
be highly inconsistent with periodic peaks.
Complexity of the data also needs to he
considered when the data is coming from
multiple sources. The data must be linked,
matched, cleansed and transformed into
required formats before actual processing.

2. | Variety

3. | Velocity

4, | Variahility

5 | Complexity

Figure 2. Properties of Big Data

Big data involves the data produced by different devices
and applications. Some of the sources of Big Data are
shown in the figure.
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Figure 3. Some Sources of Big Data
III. PHASES IN BIG DATA PROCESSING

Before processing Big data it must be recorded from
various data generating sources. After recording, it must
be filtered and compressed. Only the relevant data
should be recorded by means of filters that discard
useless information. In order to facilitate this work
specialized tools are used such as ETL. ETL tools
represent the means in which data actually gets loaded
into the warehouse. The figure 3 demonstrates different
stages in the process.
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Figure 4. ETL process [4]
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Table 1: Various phases in ETL [5]

Sr. No | Phase Description of the Phase

1. Extraction In this phase relevant
information is extracted. To
make this phase efficient,
only the data source that has
been changed since recent
last ETL  process is
considered.

2. Transformatio | Data is transformed through
n various phases[10]

The phases are 1. Data
analysis; 2. Definition of
transformation workflow and
mapping rules; 3.
Verification; 4,
Transformation; and 5.
Backflow of cleaned data.

At the last, after the data is in
the required format, it is then
loaded into the data
warehouse.

3. Loading

IV. BIG DATA CHALLENGES

Big data due to its various properties like volume,
velocity, variety, variability, value and complexity put
forward many challenges. The Figure 5 shows various
challenges in big data [12]. Figure 6 list some of the
challenges in Big data along with its impact and risks
involved. [6]
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Figure 5. Challenges in Big data

Challenge Impact Risk

Difficulty in choosing
technology components
Vendor lock-in

Committing to failing
product or failing
vendor

Uncertainty of the
market landscape

Steep learning curve
Extended time for
design, development,
and implementation

Big data talent gap Delayed time to value

Inability to actualize
the program due to
unmanageable data

Increased cycle time for
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Figure 6. Challenges, its impact and risk involved in Big

data
V. TECHNIQUES FOR BIG DATA HANDLING
There are many techniques available for data

management. That includes Google BigTable, Simple
DB, Not Only SQL (NoSQL), Data Stream Management
System (DSMS), MemcacheDB, and VVoldemort [7] .But
these traditional approaches are only applicable to
traditional data and not Big data as it cannot be stored on
a single machine. The Big Data handling techniques and

tools include Hadoop, MapReduce, and Big Table. Out
of these, Hadoop is one of the most widely used
technologies.

Hadoop

Hadoop is an Apache open source framework which is
written in java. High volumes of data, in any structure,
are processed by Hadoop. Hadoop allows distributed
storage and distributed processing for very large data
sets. The main components of Hadoop are:

1. Hadoop distributed file system (HDFS)
2. MapReduce

The architecture of Hadoop is shown in the figure 7.
Hadoop has three layers. The two major layers are
MapReduce and HDFS.

HDFS (Storage layer):- Hadoop has a distributed File
System called HDFS, which stands for Hadoop
Distributed File System. It is a File System used for
storing very large files with streaming data access
patterns, running on clusters on commodity hardware
.[8] There are two types of nodes in HDFS cluster
,namely namenode and datanodes. The name node
manages the file system namespace, maintains the file
system tree and the metadata for all the files and
directories in the tree. The datanode stores and retrieve
blocks as per the instructions of clients or the namenode.
The data retrieved is reported back to the namenode with
lists of blocks that they are storing. Without the
namenode it is not possible to access the file. So it
becomes very important to make name node resilient to
failure. [11]

MapReduce (Processing/Computation layer):- It is a
programing paradigm which is meant for managing
applications on multiple distributed servers. In
MapReduce divide and conquer method is used to break
the large complex data into small units and process them.
It reads the data from HDFS in an optimal way.
However, it can read the data from other places too;
including mounted local file systems, the web, and
databases. It divides the computations between different
computers (servers, or nodes). It is also fault-tolerant. If
some of nodes fail, Hadoop knows how to continue with
the computation, by re-assigning the incomplete work to
another node and cleaning up after the node that could
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not complete its task. It also knows how to combine the
results of the computation in one place. [9]. The other
core components in Hadoop architecture includes
Hadoop YARN, it is a framework for job scheduling and
cluster resource management. The other component is
the cluster which is the set of host machines (nodes).

MapReduce Framewaork
YARN HDFS Storage
Infrastructure Federation (53, etc.)
Cluster

Figure 7. Hadoop Architecture

VI. CONCLUSION

As there are huge volumes of data that are produced
every day, so such large size of data it becomes very
challenging to achieve effective processing using the
existing traditional techniques Big data is data that
exceeds the processing capacity of conventional
database systems. In this paper fundamental concepts
about Big Data are presented. These concepts include
Big Data characteristics, challenges and techniques for
handling big data.
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