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Abstract 

It is challenging to handle data that is complicated in terms of amount, variety, velocity, and/or relationship to 

other data using conventional database administration or techniques. Analytical methods used to sets of data 

categorized as "big data" are referred to as big data analytics. Every organization in the world is currently dealing 

with an unheard-of increase of data. By the end of 2012, it was predicted that the digital universe of data would 

have grown to 2.7 zettabytes (ZB). Then, every two years, it is expected to treble, reaching 8 ZB of data by 2015. 

Such a large amount of data. Big Data, to put it briefly, is the process of swiftly obtaining business value from a 

variety of novel and developing data sources, such as location data produced by smartphones and other mobile 

devices, social media data, publicly accessible online information, and data from sensors integrated into vehicles, 

buildings, and other objects. Here, I cover the fundamentals of big data analytics as well as its tools, approaches, 

and technical difficulties. 
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1. Introduction 

The definition of analytics, according to the Oxford Dictionary, is "information resulting from the systematic 

analysis of data or statistics" or "the systematic computational analysis of data or statistics." Since information is 

the foundation of knowledge and wisdom, analytics is crucial to many various areas of study and business, 

particularly in the area of decision-making. For instance, the procurement department of a chain of supermarkets 

would struggle to choose what to buy and in what quantities without analytics.  Rapid data storage is not a novel 

concept. The ability to swiftly and affordably do something significant with that data is what's new. For many 

years, governments and businesses have been holding enormous volumes of data. Currently, nevertheless, there 

is a veritable boom of novel methods for deciphering those massive amounts of data. We are witnessing a 

proliferation of new technologies that are intended to handle complex, non-traditional data, specifically the kinds 

of unstructured or semi-structured data generated by social media, mobile communications, customer service 

records, warranties, census reports, sensors, and web logs, in addition to new capabilities for handling large 

amounts of data. Traditional business data and tools are frequently the first stop on the journey, providing insights 

into anything from inventory levels to sales predictions. Typically, SQL-based business intelligence (BI) tools are 

used to analyse data that is kept in a data warehouse. An OLTP database was initially used to record business 

transactions, which provide up a large portion of the data in the warehouse. The bulk of BI use cases involve 

reports and dashboards, but an increasing number of businesses are using multi-dimensional databases for "what-

if" research, particularly when it comes to financial planning and forecasting [1]. Big data can help these planning 

and forecasting applications, but in order to achieve this, organisations need to use sophisticated analytics. 

Companies have typically migrated the data to dedicated servers for analysis when doing more complex data 

analysis, such as statistical analysis, data mining, predictive analytics, and text mining. It takes time to export data 

from the data warehouse, duplicate it to external analytical systems, and derive insights and forecasts. Specialised 

data analysis abilities and redundant data storage environments are also necessary. Customised BI tasks and 

conventional data sources are being augmented by new forms of data. Weblog files, for instance, track website 
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users' movements and indicate who clicked where and when. This information can show how users engage with 

your website. Social media makes it easier to know what other people are feeling or thinking about a given topic. 

Websites, social media platforms, tweets, blog posts, email correspondence, search indexes, click streams, 

equipment sensors, and all kinds of multimedia files—including audio, video, and picture files—can all provide 

it.In addition to computers, tens of billions of social media posts, billions of mobile phones, and an ever-expanding 

array of networked sensors from cars, utility metres, shipping containers, shop floor equipment, point of sale 

terminals, and many other sources can all be used to gather this data. The majority of this data doesn't fit into your 

data warehouse right away because it is less dense and more information-poor. We'll find that some of it works 

better in non-relational databases, or what are known as NoSQL databases, or in the Hadoop Distributed File 

System (HDFS). For large data analysis, this is frequently where it all begins. 

 

Characterization Of Data:  

The five Vs—Volume, Velocity, Variety, Veracity, and Value—are frequently used to characterise big data. The 

large data characterisation is displayed in Fig. 1. 

 
FIGURE 1: Characterization of Big Data. 

1.1. Variety 

Variety [2] refers to the fact that Big Data can originate from a wide range of sources and have a variety of formats 

and structural elements.  

Social media platforms and sensor networks, for instance, produce a constant flow of data. This could also 

comprise other media, such as audio, video, photos, and geographic data, in addition to text. 

1.2. Velocity 

Variety [2] refers to the fact that Big Data can originate from a wide range of sources and have a variety of formats 

and structural elements. Social media platforms and sensor networks, for instance, produce a constant flow of 

data. This could also comprise other media, such as audio, video, photos, and geographic data, in addition to text. 

1.3. Volume 

Volume describes the fact that big data analysis often entails analysing relatively large volumes of data, with 

starting points typically in the tens of terabyte range.  

1.4. Veracity 

The term "veracity" describes how dependable or credible the information is. The controllability of quality and 

accuracy is reduced with several forms of big data. But we can now work with these kinds of data thanks to big 

data and analytics technologies. Often, the volumes compensate for the accuracy or quality deficiencies. 

1.5. Value 

Value is the term for the worth that big data provides. It is the biggest significance of big data. The vast amounts 

of data that we gather in the regular course of conducting business can be effectively mined and analysed to 

produce value and commercial prospects. 

 

2. Applying Big Data: 7 Methods to Take into Account 

 

Large amounts of diverse data that, in their unprocessed state, lack a data model that would define each element's 

meaning in relation to the others must be made sense of through the process of big data analysis. The following 

are the seven most popular big data analysis techniques: 

 

2.1. Association Rule Learning 
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One technique for finding intriguing relationships between variables in big databases is association rule learning. 

Initially, big-box retailers employed it to find intriguing connections among products by utilising information 

from their point-of-sale (POS) systems. In order to boost sales, association rule learning is being used to help 

place products closer together; it is also being used to extract visitor information from web server logs; analyse 

biological data to find new relationships; and keep an eye on system logs to spot malicious activity and intruders. 

1.1. Classification Tree Analysis 

A technique for determining the categories to which a new observation belongs is statistical categorization. It 

needs historical data, or a training set of well recognised observations. Documents are automatically categorised 

into groups and organisms are categorised into categories using statistical classification. 

1.2. Genetic Algorithm 

The mechanisms of heredity, mutation, and natural selection that drive evolution serve as an inspiration for genetic 

algorithms. These processes are employed to develop practical answers to issues that call for optimisation. 

1.3. Machine Learning 

Software with data-learning capabilities is a part of machine learning. It focuses on generating predictions based 

on known qualities discovered from sets of training data, enabling computers to learn without being explicitly 

taught. 

1.4. Regression Analysis 

At its most fundamental level, regression analysis is changing various independent variables in order to determine 

the extent to which they influence a dependent variable. It provides an explanation of how the value of a dependent 

variable shifts in response to changes in the value of an independent variable. When applied to continuous 

quantitative data, such as weight, speed, or age, it functions most effectively. 

1.5. Sentiment Analysis 

The analysis of sentiment provides researchers with the ability to determine the feelings that speakers or authors 

have towards a particular subject. Sentiment analysis is being used to help enhance service at a hotel chain by 

analysing guest comments, customise incentives and services to answer what customers are really asking for, and 

discover what consumers truly believe based on opinions from social media. 

1.6. Social Network Analysis 

Social network analysis is a method that was initially implemented in the field of telecommunications, and it was 

immediately adopted by sociologists for the purpose of analysing interpersonal interactions. In a variety of sectors 

and economic activities, it is currently being utilised to conduct an analysis of the relationships that exist between 

individuals. Throughout a network, nodes are used to represent individuals, and ties are used to represent the 

relationships that exist between those persons. 

 

3. Methods For Strategic Analysis of Large Data 

When it comes to analysing large amounts of data and gaining insights, there are five primary ways. 

3.1. Discovery Tools 

Discovery tools are helpful across the whole information lifecycle because they allow for the instantaneous and 

intuitive study and analysis of information derived from any mix of structured and unstructured sources 

simultaneously. Traditional business intelligence source systems can be analysed with the help of these tools [3]. 

Users are able to quickly draw new insights, arrive at meaningful conclusions, and make decisions based on 

accurate information because there is no requirement for modelling at the beginning of the process. 

1.1. Business Intelligence Tools 

When it comes to reporting, analysis, and performance management, business intelligence tools are essential. 

These tools are typically utilised with transactional data from data warehouses and production information 

systems. Enterprise reporting, dashboards, ad-hoc analysis, scorecards, and what-if scenario analysis are some of 

the features that are included in the full capabilities that BI Tools offer for business intelligence and performance 

management. These capabilities are provided on an integrated platform that is designed for enterprise size. 

1.2. In-Database analytics 

The term "In-Database Analytics" refers to a collection of methods that can be utilised to discover patterns and 

relationships within your data. Because these methods are implemented directly within the database, you avoid 

the need to move data to and from other analytical servers. This results in a reduction in the total cost of ownership 

and a speeding up of the information cycle times. 



 

Niranjana / Data Analytics and Artificial Intelligence, 1(3), 2021, 49-54 
 

Copyright@2021REST Publisher                                                                                                                                   52 

 

1.3. Hadoop 

Identifying broad trends or discovering morsels of information, like as values that are out of range, can be 

accomplished with the help of Hadoop's pre-processing capabilities. It makes it possible for organisations to 

extract potential value from new data by utilising commodity servers that are relatively inexpensive. The primary 

purpose of Hadoop for organisations is to provide as a foundation for more advanced forms of analytics. 

1.4. Decision Management 

Predictive modelling, business rules, and self-learning are all fundamental components of decision management, 

which enables individuals to take informed actions depending on the present situation. This kind of analysis makes 

it possible to make individual recommendations across a number of different channels, thereby increasing the 

value of each and every engagement with a consumer. 

 

4. Tools Utilised in The Big Data Context 

 

1.5. No SQL 

Rather of using the tabular relations that are utilised in relational databases, a NoSQL database, which is frequently 

understood as "Not only SQL," offers a system for the store and retrieval of data that is modelled in alternatives 

to those tabular relations. A number of factors, including the simplicity of the architecture, horizontal scaling, and 

more precise control over availability, are the driving forces for this method. NoSQL databases make use of data 

structures that are distinct from those utilised by relational databases. As a result, certain operations are performed 

more quickly in NoSQL databases, while others are performed more quickly in relational databases. It is dependent 

on the problem that a particular NoSQL database is intended to answer as to whether or not it is suitable for use. 

It is becoming increasingly common for large data and real-time web applications to make advantage of NoSQL 

databases. Database MongoDB, CouchDB, Cassandra, Redis, BigTable, Hbase, Hypertable, Voldemort, Riak, and 

ZooKeeper are all examples of NoSQL databases. Other examples include BigTable, Hbase, and BigTable. 

 

1.1. MapReduce 

For the purpose of processing and creating big data sets using a parallel, distributed algorithm on a cluster, 

MapReduce is both a programming model and an implementation implementation that is associated with it. The 

MapReduce [4] programme is made up of two distinct procedures: the Map() process, which is responsible for 

filtering and sorting (for example, sorting students by first name into queues, with one queue for each name), and 

the Reduce() function, which is responsible for performing a summary operation. Hadoop, Hive, Pig, Cascading, 

Cascalog, Mr. Job, Caffeine, S4, MapR, Acunu, Flume, Kafka, Azkaban, Oozie, and Greenplum are some 

examples of data processing tools. 

 

1.2. Storage 

The most important requirements for big data storage are that it must be able to manage extremely large amounts 

of data, continue scaling in order to keep up with growth, and be able to offer the input/output operations per 

second (IOPS) that are required in order to send data to analytics tools. Some examples include the Hadoop 

Distributed File System and S3. 

 

1.3. Servers for bigdata 

Examples of servers that are suitable for large data are Amazon Elastic Compute Cloud (EC2), Google App 

Engine, Elastic, Beanstalk, and Heroku. 

 

1.4. Processors for bigdata 

In order to collect, alter, and ultimately mash up stuff from all over the place, the following tools are 

utilised.Tinkerpop, R, Yahoo! Pipes, Mechanical Turk, Solr/Lucene, ElasticSearch, Datameer, and BigSheets are 

some examples of Python programming languages. 
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5. Technicality Challenges 

5.1. Data Integration 

In order for business executives to be able to make decisions that are more informed, it is becoming increasingly 

vital to have a clear grasp of how to consume, comprehend, and distribute data in standard formats. This is because 

data is a key asset. When an organisation makes an effort to incorporate data from other sources into its own 

system, integration problems might occur. It is necessary for the infrastructure to be able to keep up with the speed 

or size of the incoming data, regardless of whether the data is migrated in batches or transmitted in a stream. 

1.1. Data Transformation 

A further obstacle is the transformation of data, which involves the establishment of guidelines for the 

management of data. When there is a conflict between records, organisations must additionally examine which 

data source constitutes the dispute, as well as whether or not to keep duplicate records. It is also necessary to place 

an emphasis on data quality when dealing with duplicate records that come from different systems. 

1.2. Complex Event Processing 

In practise, complex event processing (CEP) refers to analytics that are performed in (near) real time. Data is used 

to generate matches, and these matches are triggered by either business rules or data management rules. A rule 

might, for instance, search for individuals in several forms of data who have addresses that are comparable to one 

another. However, before accepting a match, it is essential to take into consideration the degree to which two 

records are comparable to one another. 

1.3. Semantic Analysis 

The process of gaining meaning from data that is not structured is referred to as semantic analysis. Finding out 

how people feel about organisations and products, as well as uncovering trends and unmet customer demands, are 

all things that may be accomplished with this method. 

1.4. Historical Analysis 

When conducting historical analysis, it is possible to focus on data from any point in time in the past. It is possible 

that the data in question can be as recent as ten seconds ago; it is not always from the previous week or month. 

1.5. Search 

In certain cases, conducting a search is not as straightforward as just entering a word or phrase into a single text 

input field. When searching for unstructured data, it is possible that a significant number of results that are 

irrelevant or unconnected will be returned. In certain circumstances, users are required to carry out more complex 

searches that include a number of different options and parameters. The presentation of search results is another 

factor to take into consideration. 

1.6. Data Storage 

As the amount of data that is being stored grows, storage solutions are becoming increasingly important. Having 

dependable and quick-access storage is necessary for big data. 

1.7. Data Integrity 

It is essential that the data being analysed be as accurate, comprehensive, and up to date as possible in order for 

any analysis to have any kind of deep and significant significance. The use of inaccurate data will lead to the 

production of misleading results and insight that may not be accurate. 

1.1. Data Lifecycle Management 

When it comes to managing the lifecycle of any data, organisations need to have a solid understanding of both the 

data itself and the reason for its existence. On the other hand, the potentially enormous number of records that are 

associated with Big Data, in addition to the rapidity with which the data is updated, can give rise to the requirement 

for a new method of data management. 

1.2. Data Replication  

In most cases, data is saved in numerous locations in the event that one copy becomes corrupted or unavailable. 

The term for this practise is "data replication." There are concerns regarding the scalability of such an approach 

due to the huge amounts of data that are involved in a Big Data solution. 

1.3. Data Migration 

When moving data into and out of a Big Data system, or when migrating from one platform to another, 

organisations should take into consideration the potential impact that the quantity of the data may have. 

1.4. Visualization 
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In spite of the fact that it is essential to provide the data in a visually meaningful format, it is of equal significance 

to make certain that the presentation does not compromise the efficiency of the system. The results of Big Data 

analytics need to be displayed in the most appropriate manner, and organisations need to take this into 

consideration so that the data does not send the wrong message. 

 

1.5. Data Access 

Controlling who can access the data, what they can access, and when they can access it is the ultimate technical 

obstacle. It is essential to implement data security and access control measures in order to guarantee the protection 

of data. Fine-grained access controls should be implemented, which will enable organisations to not only restrict 

access but also restrict the amount of people who are aware of its presence. 

 

6. Conclusion 

The amount of data that is currently being produced by the many activities that are taking place in society has 

never been so large, and it is being produced at a rate that is continuously expanding. This Big Data trend is being 

seen by industries as a way to gain an advantage over their rivals. If a company is able to make sense of the 

information contained in the data in a reasonable amount of time, it will be able to increase the number of 

customers it has, increase the amount of revenue it generates from each customer, optimise its operations, and 

reduce its costs. Despite this, Big Data analytics continues to be a difficult and time-consuming operation that 

necessitates the development of costly software, a substantial computational infrastructure, and a significant 

amount of labour. Computing in the cloud helps to alleviate these issues by delivering resources on demand at 

prices that are proportional to the number of resources that are actually utilised. Additionally, it makes it possible 

to swiftly scale up or down infrastructures, which allows the system to be adapted to the real demand inside the 

system.As is the case in a great number of other technological domains, the development of traditions and ethics 

concerning big data takes time. 
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