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Abstract
In the term Big Data Analysis, two entities have come together i.e. 
“Big Data” and “Analysis”. Data is classified as Big Data when 
its three Vs, namely “Volume”, “Variety” and “Velocity” exceed 
the capability of the conventional systems. Analysis of Big Data 
includes collection of different tool types including data mining, 
Hadoop technology and artificial intelligence and so on. Data in 
Big Data can contain both structured and unstructured data i.e. 
very large traditional databases are not capable to process it. In a 
single dataset, the size of the Big Data varies from dozen terabytes 
to a lot more petabytes in a single data set. While there are many 
other methods through which the data can be handled but one of 
them is Hadoop, although this technology has some drawbacks 
that will be discussed later i.e. it is not fast, it does not support 
adhoc queries, etc. This paper gives a brief overview on Big Data, 
how that Big Data is managed, stored and analyzed in order to 
find out different patterns and relationship. 
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I. Introduction
In Information Technology age, data is regarded as precious as 
currency and gold [1]. Many data warehousing, data mining and 
analysis applications are created to store and extract information 
from the digital data available. Traditional data storage and 
analytical methods are not so good for large and structured (row 
column) data. However, the 3 Vs have posed a new challenge to 
industry and academia on how to store and analyze the large set 
of unstructured information, which is fast becoming the norm. 

A. Volume
According to a survey in 2011 conducted by IDC (Digital Universe 
Study), 130 Exabyte data was developed and stored in 2005. The 
digits went up the scale to 1,227 Exabyte in 2010 and are predicted 
to escalate at 45.2 % to 7,910 in 2015 [2]. 

B. Velocity
As of current predictions, the digital data present will get doubled 
in every 18 months.

C. Variety
About 80% of enterprise data will be currently unstructured. 
Answer to this was found in Big Data Analysis. Big Data Analysis 
enables analytical processing of multi-structured data. To extract 
knowledge from the data, it requires new techniques for predictive 
modelling, text analysis and social media analytics. The Big Data 
consists of all sorts of data, this data may be derived from sensors, 
network devices, it may be the images, it may be textual in nature, 
tweets or comments on social networking sites, etc. One major 
point about the Big Data is that it is not only unstructured data, 
although the tweets are unstructured but sensor, log and click 
stream data are structured data. According to O’Reilly, the Big 
Data is considered as the information that crosses the execution 
capacity of the traditional systems. The data present in Big Data 
is huge in content and transits very fast. The capabilities of the 
present databases are not good enough to store the on growing 

demand in today’s world. To meet the exceeding needs of the 
data, an alternative structure has to be constructed. Big Data 
Analytical technique is different from the transactional data 
analysis technique. In transactional data, the data is processed 
first through the transactional databases and then it is passed 
through the data warehouse; whereas in Big Data the data is not 
processed in the same way. In Big Data, the data goes straight 
from the source point to the warehouse, i.e. called as “raw”. In 
traditional analytics, simple charts and graphs are used for the 
analysis process, whereas in Big Data Analytics, new visualisation 
tools are used, such as, heat maps and tag clouds.

II. Background
Earlier in year 2000, managing large data became a serious 
problem. The amount of data generated was in terabytes and was 
unmanageable by hardware technologies available at that time. 
Also, the storage space required was huge and considering that 
high cost for hardware, even large organizations were unable 
to afford and manage this large data. In 2004, the largest data 
warehouse consisting of 500 terabytes of data storage was claimed 
by Walmart. In 2009, one of the most famous shopping site i.e. 
eBay figured their data storage database to be eight petabytes. After 
two years, the famous search engine Yahoo claimed their database 
to be of 170 petabytes [3]. Since the growth of the industry, a huge 
amount of data was generated that captured massive data regarding 
their present suppliers and customers. Every hour, Walmart deals 
with more than a million customer’s transactions. On the other 
hand, Facebook deals with approximately 40 billion digital data 
that includes pictures from the current users. It took a whooping 
10 years to process and decode the human genome; the same 
task can now be performed in a week’s time [4]. The Big Data is 
commonly associated with the growth of data. This phenomenon 
led to rapid information escalation and advancement in the present 
date technology which gave a new morning to the software and 
hardware products, in-turn helping the users to scrutinize the data 
to give rise to new and wider in-depth research. 

III. Big Data Characteristics
The Big Data term is not all about the size of the data present 
but also about the velocity and the variety that it shows. When 
clubbed in together these properties make up the 3Vs of the Big 
Data. The concept of 3Vs is shown in fig. 1.

Fig. 1: 3Vs of Big Data [3]
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A. Volume
Volume (or Size) is the prime attribute of the Big Data. It is an 
ordinary penchant of the organizations to accumulate information 
of all sorts: financial, transactional, environmental data, etc, as 
it helps the companies to analyze/mine the information. Even 
small organizations are expected to have data in gigabytes or 
terabytes, whereas the large organizations are going to have the 
data in petabytes or Exabytes.

B. Variety
This is another critical attribute of Big Data. As data is collected 
from variety of different sources like Web sources, logs, social 
media, etc., it becomes hard to categorize. Plus multidimensional 
data can be drawn from the warehouse to add context to Big Data. 
Data is not required to be structured but it can be unstructured 
and semi-structured as well as shown in fig. 2.

Fig. 2: Variety in Data [5]

1. Structured Data
This type of data is generally stored in the form of rows and columns 
in the databases. The simple queries can be easily answered due 
to the consistency and configuration of the data. 

2. Semi Structured Data
This kind of data structure is self describing and it consists of tags 
to implement fields and records in the data. It does not have a 
fixed structure. The examples of these structures are social media 
feeds. 

3. Unstructured Data
This is the kind of data structure whose format is difficult to be 
indexed into the relational tables for the processing purposes. The 
examples includes video, audio and image files. 

C. Velocity
A velocity is the Data in Motion. It describes the speed with which 
the data is generated, how fast it can be retrieved and stored in 
the database. Fig. 3 explains how quickly large data is produced 
within no time on the Internet.

Fig. 3: Data Velocity [6]

These 3 Vs helps to extract the entities of the Big Data in an 
organization. The values obtained from 3 Vs are in the form of 
3 Is. 

Informed intelligence: •	 Predicting the future occurrences 
and what actions are to be more successful. 
Intelligence: •	 Provides an overview of what is happening 
in the present world and determines the actions that can be 
taken. 
Insight: •	 Reviewing that what has happened till now and what 
necessary actions must be taken now.

IV. Big Data Technologies
The Big Data technologies standards are not very common in the 
present scenario as the projects are complex and diverse in nature. 
There are various technologies that help in analyzing the A. Big 
Data. Some of them are:  
1. A Sql based massively parallel processing (MPP) data 
warehouse appliance: This platform is not just restricted to SQL 
programming but can be extended to the development in languages 
like C/C++ and Java. This architecture can process the data 100 
times faster than the traditional systems. Some advantages of this 
platform are that it is simple, cost effective, scalable and supports 
interoperability.
2. Hadoop: Hadoop is a top level source project of Apache 
Software Foundation. Instead of one large supercomputer, an open 
source framework is designed which has the ability to process 
massive amount of data. Hadoop follows a cluster structure which 
has different storage areas and multiple servers [7]. It can be 
explained with the help of an example: Suppose concert people 
want to analyse the twitter feeds in order to get knowledge about 
the information like how is the concert going on, how much people 
like it and moreover about the band associated with Lady Gaga 
tour. They just need to analyse some of the common tweets related 
to the concert and then they can be analyzed by mining the text and 
matching it with the list present in their dictionary. In conjunction 
with MapReduce, Hadoop can process data on multiple servers.
3. Hadoop Distributed File System (HDFS): This technology 
has a cluster structure in which different file system storages are 
present having UNIX file structure. This technology can process 
and store a huge amount of data. The advantage of this technology 
is that in this technology the data is not at stake as it can survive 
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serious storage failures. The fig. 4 shows the working of the HDFS 
and also shows that if the system undergoes failure, still the data 
will be available on the servers.

Fig. 4: HDFS Structure

4. MapReduce: [8] This technology supports parallel processing 
as working is done on every server in the clusters so as to complete 
the overall processing task.
There are other applications and toolkits available like HIVE, 
HBASE, PIG, MAHOUT, SQOOP, OOZIE and CASSANDRA. 
Hive is used to query Hadoop information using SQL language. 
HBASE is a high speed column oriented database which can 
handle massive data. Another technology present is PIG which 
creates an interactive scripting environment in order to process 
huge amount of data. There is another machine learning library 
i.e. MAHOUT that helps by providing algorithms for filtering, 
recognizing similarities and other classification and clustering 
algorithms. Other technologies like SQOOP, OOZIE and 
CASSANDRA are used to exchange the data to and from the 
database and helps to create a workflow environment for handling 
complex data operations. 
5. Visualisation Based Data Discovery Tools: This is a 
visualization tool that makes the job of analyst much easier by 
providing user friendly tools for data mining. It can process huge 
amount of data within no time and also simplifies the job of the 
analyst by processing and storing large amount of data without 
depending much upon training data. 
6. Oracle Advanced Analytics provides core functionalities and 
languages in order to find hidden relationship between the data 
with the help of data mining algorithms and various other statistical 
techniques. 

V. Big Data Use Cases

A. Healthcare
Big Data in Healthcare is applicable in Comparative Effectiveness 
Research (CER). CER involves analysis of large datasets including 
patient genome characteristics and helps to provide proofs on the 
productiveness, advantages and drawbacks, cost and results of 
the treatments. With the help of CER, it becomes convenient to 

recognize the reasonably good cost treatment available. By using 
predictive analytics on the patient’s profile, it becomes easier to 
identify the persons who can get a possible disease. The main 
advantages include enhanced quality of treatment and less cost. 
The patient can be easily identified who requires the services.

B. Retail
Retail marketing is one of the popular fields where Big Data is 
applied very frequently. Big Data analytics can be implemented 
in a number of different ways in this field. The customer’s habits 
in retail effects the retail sector in a big way. The customer’s 
information is being mined by the retailers. With the help of 
various technologies in Big Data, the companies are able to make 
decisions and take steps about their campaigning strategies and 
marketing supplies. The most recent and upcoming processes are 
used by the retailers to analyze the collected data from various 
communication channels. This collected data helps the retailers to 
get a detailed insight.  This in return enhances the productivity of 
efforts put in marketing. It gives a forecast for stock movements 
which increases the management chain in the field of supply.

C. Transport
A  number of tools are available in smart phone’s that identifies and 
gives large number of options for travelling, enables the computers 
to take optimal decisions based on time and cost. As soon as 
the destination is reached, the computer indicates approximate 
time for reaching the desired destination in variety of travelling 
options like car, bus, train, flights. For this accomplishment, the 
data needs to be collected from the sensors from a variety of places 
like on board, public transport, along the roads. This collected 
data helps to predict the patterns of traffic and their arrival time 
for multiple locations. It also helps the driver in road navigation. 
This leads to optimization in roads usage which helps in reducing 
congestions. 

D. Finance
The finance sectors are the major playground for the Big Data 
analysis. It mainly works to detect the financial frauds in a 
company. For this, organization uses Complex Event Processing 
(CEP). CEP helps the organizations to recognize and forecast 
the threats. The task can be accomplished by the analysis of the 
data which is present in real time in the distributed systems. The 
rules and regulations are applied to those which are unidentified. 
The customer behavior is understood and analyzed to enhance 
customer satisfaction and to present the company’s assets at the 
right time. The services and products of the company are tailored 
specifically according to the customers on the basis of their online 
interactions and the data obtained through the data mining. 

VI. Benefits and Challenges in Big Data Analysis

A. Benefits
Big Data provides fast and easy access to data.1. 
It helps in managing and analyzing the data in the large 2. 
organizations.
Through the analysis of Big Data, the financial frauds can be 3. 
detected and prevented easily. 
On large portfolios, risk can be calculated by analyzing Big 4. 
Data; moreover, it will also help in conducting large scale 
market campaigns.



IJCST  Vol. 6, ISSue 3, July - SepT 2015

w w w . i j c s t . c o m InternatIonal Journal of Computer SCIenCe and teChnology  85

 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

B. Challenges in Big data
The major challenges faced in Big Data analysis are:

The huge amount of data - The Big Data analysis works on 1. 
large chunk of data. To manage this large amount of data is 
a heavy task. 
Storage - The massive amount of data needs to be stored 2. 
somewhere. It demands a huge storage area to store the entire 
data. The availability of such huge data storage space is a 
tough job and it is very expensive.
Processing – Another issue is the processing of such large 3. 
amount of data. It requires a system with high processing 
speed and takes a lot of time for processing.
Manpower – In order to analyze this huge data, there is a need 4. 
of highly experienced and skilled manpower. They should be 
able to process the data easily and should be familiar with 
the technology.  

VII. Conclusion
Every organization is trying its best to design the platform that 
can process and store the variety of data obtained from different 
sources for analysis purpose. The Big Data provides the in-depth 
knowledge about the marketing trends, failure of equipments and 
plenty of marketing issues. In order to achieve the goal of customer 
satisfaction, discovering of new marketing trends, detection of 
frauds and scaling of Information System, an organized set of 
solutions are required which can capture, process and analyze 
this huge amount of data. Giving an example, Oracle Advanced 
Analytics when used in conjunction with Hadoop and MapReduce 
provides all the necessary information that is required for processing 
purposes.  It also helps to find out the unseen relationships between 
these sources in the Big Data. 
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