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ABSTRACT 
Big Data has gained much attention from the academia and the IT industry. In the digital and computing world, information is 
generated and collected at a rate that rapidly exceeds the boundary range. Currently, over 2 billion people worldwide are 
connected with the Internet, and over 5 billion individuals own mobile phones. By 2020, 50 billion devices are expected to be 
connected to the Internet. Big Data is promising for business application and is rapidly increasing as a segment of the IT industry. 
It has generated significant interest in various fields, including the manufacture of banking transactions, social media, healthcare 
machines and satellite imaging. As information is transferred and shared at light speed on optic fiber and wireless networks, the 
volume of data and the speed of market growth increase. However, the fast growth rate of such large data generates numerous 
challenges, such as the rapid growth of data, diverse data, transfer speed and security. Nonetheless, Big Data is still in its infancy 
stage. Traditionally, data is stored in a highly structured format to maximize its informational contents. However, current data 
volumes are driven by both unstructured and semi-structured data. Therefore, end-to-end processing can be impeded by the 
translation between structured data in relational systems of database management and unstructured data for analytics. Big Data 
classifies the various attributes which including its volume, management, analysis, security, nature, definitions, and rapid growth 
rate. With the evolution of computing technology, immense volumes can be managed without requiring supercomputers and high 
cost. Many tools and techniques are available for data management, including Simple DB, Not Only SQL (NoSQL), Google BigTable, 
Data Stream Management System (DSMS), MemcacheDB, and Voldemort. This paper aims to bring out the important of analysis in 
Big Data. 
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INTRODUCTION 

 

The big data, the latest buzz word is dwelling around the technical world. The term big is related to the 

volume of data in larger number that is finite but grows along with time in larger multiples. The growth rate are 

variable and in most cases, it is faster as expected and the rate is called as velocity in big data domain. The 

larger data producing sources produce data in different formats, so they are termed as unstructured data items. 

The big issues is to define a way to store, analysis and process the big data with the available resources and also 

within budget. The data mining which works on well-organized data storage structure are unable to work with 

large volume of unstructured date arriving at larger velocity, so the traditional analyzing methods are not the 

suitable candidate for big data analysis. There are many new data types are popping out which is both structure 

and unstructured in nature. For example, data from call detail report, network data, twitter feeds and data form 

sensors are stored in warehouse until they are pre-processed [1]. The twitter data can be analyzed to unfold the 

latest trending around the world and the analysis of amazon data will improve the customer shopping experience 

[2]. 

The modern business have to analysis its large data sets to get business get going , the data stored in 

warehouse are processed using some Business Intelligence software. This software will provide a summarized 
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results by breaking the data into a hierarchical groups. These summarized data are useful in the context of 

financial planning, decision making and forecasting. If the information is larger the organization will get better 

summarized report, but it needs an advanced analysis processes. The traditional analysis process will require to 

move the data from warehouse to some external analytical servers, which created duplication of data this 

method consumes more time and cost when implemented in big data environment. The organization are started 

to search for better big data analysis models that leads to cost savings and event direct revenue [3]. This states 

the important of analysis processed in big data, and this paper outlines the taxonomy of analysis. The session II 

outline the analysis process, in session III a survey is performed on various analysis tools and process. 

 

Big Data Analysis: 

Analysis is the important process in the field of data science, since it produce useful results based on the 

query. The analysis is a long process which includes inspecting, cleaning, transforming of data to a meaningful 

summary from which conclusion are derived. The traditional RDBMS don’t support scalability and 

heterogeneous data types [4], so they are not capable of handling big data. The analytical system for big data 

should handle massive amount of heterogeneous data which are produced at high rate and this process have to 

be done in limited time frame along with low cost. 

The analysis is not a single step process it starts with classification, followed by association rule 

application, prediction and clustering. These steps can be modified as per the requirements of an organization. 

But these steps are not adapted for big data scenario as in [1] the big data analysis consists of suggested five 

processes, 

 

Discovery:  

It is the process of figuring out the important data from a large heterogeneous database, the important is the 

data which the organization is in interest. This process consist of exploration and discovery. 

 

Iteration:  

The big data consists of huge amount of unstructured data. It is difficult to draw a conclusion about the 

relationship that is present among the unstructured data. Iteration is processes of finding the relationship among 

data in a small increment. 

 

Flexible Capacity:  

The resource that take part in the analysis process should be flexible that should be capable of handling any 

amount of data, since the data reaching the repository will be dynamic and data types are not predictable.   

 

Mining and Predicting:  

Mining the big data is like black box testing in which we cannot predict the values and relations of the 

mined data. So we can use the predictive analytic method to get more information for the mined data. 

 

Decision Management:  

This is the final step in the process of analysis. It focus to drive conclusion based gathered data and it 

mainly classify the data in clustered or structured order. 

 

A. Data Integration: 

Before performing analysis, data integration is performed which consists of data extraction, transformation 

and load (ETL) [5]. The integration is the process of organization of data as required by the analysis processing. 

This is done by data extraction process, after the data extraction. They are transformed to some other format and 

get loaded into analysis server. In traditional system, the data integration is done at regular interval. This method 

is not an innovative idea for big data, since in big data the integration processes should run continuously. 

 

B. Real Time Analysis: 

The analysis has to be done in real time, the data after preforming integration is get stored in online server. 

Monetized analytics the traditional methods functionality are limited, that they are unable to produce results in 

shorter time for any larger volume of data. Based on the requirement the analysis can be classified in to four 

types [6], 

 Basic analytics for insight. 

 Advanced analytics for insight. 

 Operationalized analytics. 

 Monetized analytics. 

In the first method, analysis are done for basic monitoring or simply to visualize the data. In the second 

method, more complex analysis such as predictive modeling and other pattern-matching techniques are 
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involved. In three method, the analysis is integrated along with business process and in the last method, the 

analysis is an mandatory process of an organization which is directly linked with the revenue. 

 

C. Requirement of Analysis: 

The various analysis tools for big data has to satisfy the following three requirements [1], 

1. Minimize data movement 

2. Skill set. 

3. Data security.  

The traditional analysis model is based on ETL architecture, which is less efficient. It will not cover the 

basic requirement of big data. 

 

Minimize Data Movement:  

To perform analysis, the data has to be loaded to the server compere where analysis is performed, this is 

done in traditional system. But in big data, it is not convenient to move large amount of data from warehouse to 

the analysis site, which will consume a larger amount of computing resource and time. So the minimizing of 

data movement is an important requirement. It is suitable to store the data at one place and process at the same 

place. 

 

Skill set:  

The big data is characteristics by collection of unstructured data and data source independent. So the data 

collected will be of dynamic that is new data of different types will popup. The analysist should possess the 

capability to handle this dynamics. 

 

Data Security:  

The data comes from different source. So it is tedious to assign security attributes to the data and also the 

analysis is done by different open source tools, the organization has to take some extra efforts to secure sensitive 

data. 

 

Analysis Methods And Tools: 

Big data is a mix of structure and unstructured data items, where a typical enterprise data consists of about 

80% data in unstructured [7] format which requires large storage space and effort to manage. The datasets from 

big data will sit in the traditional tools for processing like storage, management and analysis [8]. 

MapReduce is an analysis function capable of analyzing larger distributed data sets, but the traditional 

methods are not suitable for big data where the heterogeneity, velocity and volume properties act as obstacle for 

analysis process [9]. The big data is characterizes by NoSQL which has no schema, no data description 

language, but supports transaction processing, so the challenge is large. The big data is of web-scale size, so 

integration and cleaning is much harder [10], the traditional approaches are not suitable. Parallel and distributed 

processing are becoming standard approach which is implemented in MapReduce functions. The MapReduce 

function is characteristics by shared nothing and adopt to work with larger number of heterogeneous hardware. 

The MapReduce are supported by high level programming like java and python, the query processing is done by 

NoSQL which is integrated in HDFC as Hive tool [11] [12]. 

The traditional methods involved for data warehousing, summary and online analytic processing is of 

entirely different from the analysis processing in big data [13]. The enterprise uses advanced analysis approach, 

it encompasses of various methods and tool which include predictive analytics, data mining, statistical analysis, 

complex SQL, data visualization, artificial intelligence, natural language processing. The characteristic of big 

data influences the need for a special processing systems [14]. HDFS along with MapReduce are the best tool to 

perform analysis in Big Data. HDFS is a distributed file system, which is built over google file system [15]. 

 

A. Hadoop and HDFS: 

Hadoop is as open source, scalable, virtual grid based operating system architecture which supports data 

storage and processing and capable of running all kinds of hardware. The file system is HDFS which is a highly 

efficient, reliable clustered storage architecture. It runs distributed data processing and can work with structured 

and unstructured data. 
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Fig. 1: Hadoop Architecture 

 

At the bottom of the stack is the distributed file system HDFS, which consists of very large files as 

sequence of randomly addressable bytes. The HDFS file will perform sorting, redistribution on results based on 

the key values and then perform reduce operations using the groups of output data and matching keys from the 

map phase job. High-level language compilers (Pig and Hive) are thus the topmost layer in the Hadoop software 

stack used to compile high-level language. 

 

B. Tools for Big Data Analysis: 

The tools that are developed specially for Big Data Analysis should include the following capabilities, 

 

Discovery Capability:  

Information discovery is the art of finding sensible information from huge volume of data. The discovered 

information will drive the business or being used for research. The discovery is an evaluation process and   it 

continues to unfold new information’s. The Business Intelligent process can run alongside of Discovery process. 

The last word about discovery is that it makes information meaningful suitable for faster decision making. 

 

Business Intelligent:  

It is one of the important tool in the world of relational database. Its job is to produce reports on analysis, 

performance management on transactional data that are obtained from warehouse and information source. 

 

In-Database Analysis: 

The Big Data is characteristic by unstructured data in which it is difficult to find a patterns and relationship 

among data. The In-Database analysis tool will be capable of finding such patterns and it also reduce the data 

movement which directly reduce the operating cost. 

 

Decision Management:  

This is the tool that will induce business rules and other protocol to perform decision. It may mix the data 

from different dimensions and helps in predictive, real-time decision making. 

 

C. Types of Analysis: 

Different people needs different types of analysis processing based on their needs [18] [19]. So based on the 

user requirement the analysis are classified as shown below, 

 

Stream Data Analysis:  

In this type the analysis occurs in real time, the data comes from real time information collecting systems 

like CCTV camera, asteroid monitoring systemand climatic monitoring system are the some of the examples of 

sources that produce real time data. The main advantage of this method is it can yield instant insight and 

immediate action. 

 

Location Analysis [17]: 

The growth of business over a geographical regions the analysis is done at different locations and the results 

are used at different location for different purposes. Some of its types are as follows, 
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 Mapping & Visualization:The data are geo-tagged used for visualization. 

 spatio-temporal patterns:It helps in area of  physical activities or social behavior. 

 Data/information enrichment: The normal data contain additions or supplementary data like 

o Maps data,  

o Imagery data, 

o Lifestyle data and  

o Weather, social media, etc. 

 

Web Analysis: 

This type of analysis is done to study the user behavior in web, to get insight about the scope for a product 

in the market, product or service feedback/comments, user’s social thoughts and decisions. 

 

Visual Analysis: 

The latest analysis is the visual analysis which is mainly driven by scientific community. It is combined 

with human interaction. The virtual reality is used for visual Analysis. 

 

Analysis Challenges: 

The Data science includes many branches but the analysis is being a challenge one. Since it is difficult to 

drive a concluding models, because the models are build based on the unpredictable context.  

 

Data Population:  

As the data store collects both important and unimportant event, in which the unimportant events occurs 

more frequent than the important events, it requires more computational complexity to filter out the important 

one. The imperfect population of data includes noise (unimportant data), events with missing data, temporal 

sequence data. 

 

Ethical Problems: 

The analysist need all the data for performing analysis, incomplete data items will not contribute for good 

decision making. Many organization may fear to disclose more sensitive data to the analysist. In some case the 

rules and regulation of the region/country may imposes restriction on data access. The analysist cannot produce 

good result with incomplete data items. 

 

Data ontology: 

The ontology of one organization/data source will differ with others, which makes very difficult for analysis 

to understand their meaning. The heterogeneity caused by different ontologies will required for performing 

dynamic pre-processing needed to transform the data to some standard format. 

 

Multi Architecture: 

Societal problems are more complex to analysis, which may require different analysis architecture. 

Different analysis architecture depends on the context of the data, so Big data is characteristic by different 

architecture. 

 

Conclusion: 

The Big data has many valuable data buried in them, the unlocking is done by complex analytic processing. 

Big Data analysis tools like MapReduce of Hadoop and HDFC helps to organization to understand their market 

values, customers experience and act as catalyst in decision making. Big data is almost in all fields. In 

engineering, they help to analysis various problems solving techniques, detection the behavior of spam, virus. In 

science, it is useful to analysis the complex chemical formulas and to categories the genes. In the study of space 

science, this list expends larger. But still now there is no prefect tools and method to perform analysis. The tools 

are problem specific and they are not standardized. The simple solution is to alter the available framework to 

process in faster manner along with MapReduce functions. The designer of analysis framework have many 

challenges and also different method to preform analysis as discussed in this paper. This paper will provide a 

guide line for data researcher who show there area as data analyst.   
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