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ABSTRACT

The data is an assest of great importance for any organization. Big data is the large collection of data; it includes
different types of data collected from banking, e-commerce, insurance, manufacturing, social media and business
data etc . Big data Analytics is the examine the bulk amount of data. To deal the large amount of data traditional
techniques are inefficient, less accuracy and less performance. Big data technologies are face the large and complex
data in efficient manner. Hadoop technology is designed to process the Big data. Hadoop is an open source software
used for distributed processing of big data among the servers. Parallelism technique is used to process the large
amount of data. Currently the big data analytics is the one of the research area and development. Nowadays the big
data has great importance and good choice for new researchers. The paper's main purpose is to discuss the features
of big data and the technological challenges.
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1. INTRODUCTION

Now a days, huge amount of data generated at unprecedented rate from various sources like social media,
government schemes, health and marketing, because of technology development and spreading of many
new smart devices, it leads to growth of big data. Big data efficiently handling the bulk amount of data,
which is not possible by using conventional techniques like relational databases etc. Big data used to store
large amount of data, retrieve and modify the large data sets [1-4]. The advancements in technology and
increase in population, large amount of information is generated that can be structured, semi-structure and
unstructured format. The large amount of data is in unstructured form, very difficult to process this type
of data because it contains variety of records with different people that consist of videos, audios, images,
web data etc. To process the large volume of data in an inexpensive and efficient manner using the
concept of parallelism [5-7]. Big data is stored and analyzed in computer databases, using software
designed to handle complex and large data sets. The hadoop is a system used to process massive data and
to operate in a distributed computing environment [8, 9, 18]. Traditionally, innovations are created and
tested in laboratories before being released to the public through press releases and advertisements. The
general population then adopts these innovations. The rapid growth and widespread adoption of big data
by the general public left little time for the academic domain to mature [20]. Despite the fact that many
books and electronic media papers on big data are written by experts and writers, basic research is still
lacking in academic publications. Traditional data analysis approaches are ineffective when dealing with
large-scale, complex data. As a result, nearly 80% of businesses have little insight into their unstructured
data and knowledge of how to manage it. Modern companies need new approaches to analyze different
big data because of unstructured data. Data analysis approaches are increasingly incorporating new
methods such as artificial intelligence (Al), association rule learning, machine learning, genetic algorithm
, Classification tree analysis, social network analysis , regression analysis, and sentiment analysis. These
approaches also have an effect on how data is analyzed. Furthermore, predictive analytics on security log
data aids intelligent security by providing a strategy for predicting, preventing, and mitigating potential

4236



Turkish Journal of Computer and Mathematics Education Vol.12 No.12 (2021), 4236-4243

Research Article

cyber-attacks. This crucial aspect of big data analytics will assist companies in identifying new
opportunities. However, the feature is still in its early stages and is open to further development [21].

2. BIG DATA CLASSIFICATION

Big data comes in a variety of formats, each with its own set of characteristics. Understanding the
strengths and disadvantages of applications that process broad dataset volumes necessitates the
classification of big data. Data storage, content types, and data staging are all categories that can be used
to classify big data. Each of these groups has its own set of characteristics and interdependencies. The
following is a list of big data classifications [21]:

A. Data Sources

Social data, machine data, and transactional data are the three main sources of big data. Furthermore,
businesses must distinguish between data generated internally, or data that remains behind a company's
firewall, and data generated externally, or data that must be imported into a system. It's also important to
consider whether the information is unstructured or organised. Since it lacks a pre-defined data model,
unstructured data takes longer to comprehend. On the world's most prominent social networking sites,
Likes, Tweets & Retweets, Comments, Video Uploads, and general media are all sources of social data.
This type of data can be extremely useful in marketing analytics because it offers unparalleled insights
into customer behavior and sentiment. Information generated by industrial machinery, sensors mounted in
machinery, and even web logs that track user behaviour are all examples of machine data. As the internet
of things becomes more popular and expands around the globe, this type of data is expected to grow
exponentially. Medical devices, smart meters, road cameras, satellites, sports, and the rapidly growing
internet are all examples of sensors. Transactional data includes invoices, payment orders, storage
records, and delivery receipts, but data on its own is almost worthless, and most companies have no idea
what data they’re generating or how to use it effectively.

B. Content Format

Big data content formats can also be used for classification. The following are the various forms of big
data based on content format:

Structured data — In a database, structured data is typically tabular data expressed by columns and rows.
Relational databases are those that store tables in this format. The mathematical term “relation” refers to a
table that contains a constructed collection of data. Every row in a table in structured data has the same set
of columns. SQL (Structured Query Language) is a structured data programming language.

Semi structured data — Semi-organized data is information that isn’t structured (like a relational
database), but also has some structure. Documents in the JavaScript Object Notation (JSON) format make
up semi-structured data. It also contains graph databases and key-value stores. Such data necessitates
dynamic processes for complex laws during data operations. As a result, the challenge of working with
such a complex data source is still under investigation.

Unstructured data — Unstructured data is information that does not have a pre-defined structure or a data
model. Unstructured data is a collection of text-heavy documents that may also include numerical,
chronological, and factual data. There is no guarantee that videos, audio,or binary data files would have a
particular structure. Unstructured data is the name given to them. Since the scale of this form of data is
constantly growing as a result of the number of mobile phones and social media apps, managing it is a
significant challenge.

C. Data staging

Traditionally, we have a range of staging or intermediate data storage areas / structures in our information
architectures. Publish directories on source networks, staging areas in data centers, data vaults, and, most
notably, data file hubs have all been used in the past. These data file staging methods have two major
drawbacks in general: Data retention was normally restricted to a few months due to storage costs. End-
users did not have access to staging data for analytics or data discovery because these systems were
designed to publish data for system integration.

D. Data Processing
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The type of processing that produces the data can be used to classify the data. The following are examples
of processing methods:

Batch processing — Batch processing is the simultaneous processing of a large amount of data. For a
single day, the data can easily consist of millions of records and can be processed in a humber of ways
(file, record, etc). In most cases, the jobs are done in a nonstop, sequential order.

Stream processing - Stream processing is the ability to interpret data that is flowing from one computer
to another in a near-real-time manner. This type of continuous computation occurs as data flows through
the system, with no time constraints on the performance. Systems do not require large volumes of data to
be processed due to the near-instant flow. If the events you want to monitor happen regularly and close
together in time, stream processing is a great option. It’s also the best option if the event needs to be
identified quickly and responded to. So, tasks like fraud detection and cybersecurity benefit from stream
processing. Fraudulent transactions may be detected and stopped before they are completed if transaction
data is streamed.

Real time — Data reactions are commonly referred to as “real-time data processing.” A system is real-
time if it can guarantee that the reaction will happen in a short amount of time in the real world, usually
seconds or milliseconds. One of the best examples of real-time systems is stock exchange systems, which
produce real-time data.

E. Data Stores

Clusters of data storage are needed for effective and timely performance from big data analytics. Since
conventional relational database models are not suited for very large-scale databases, performance issues
arise throughout big data analytics. Because of the ability to horizontally partition data, extensive
processing power, and better performance, No-SQL databases are favored over SQL databases for
processing. NoSQL is used by companies including Google, Facebook, Amazon, and LinkedIn to handle
ever-increasing data streams. Top ten big data stores are Cassandra, Hbase, MongoDB, Neo4j, CouchDB,
OrientDB, Terrstore, FlockDB, Hibari and Riak.

3. BIG DATA CHARACTERISTICS

The characteristics of big data are Veracity, Velocity, Volume, Value and Variety [1, 4, 6, 14]. Figure 1
shows the big data characteristics.

Veracity — Veracity means accuracy of of collected data, when we are working with large volume of
data, its not possible to get 100% correct data. Data is uncertain because of incompleteness. The quality of
the captured data varies greatly. The accuracy is analyzed based on the source of data.

Velocity — Velocity is the speed at which information generated and proceed for processed, stored and
analyzing using databases, like data generated with very speed in social media, its spread around the
world in less time.

Volume — Volume means bulk amount of data generated from all the machines and smart devices, its
stored in databases from megabytes to petabytes. The volume shows the challenge to traditional 1T
companies, large amount of data available to process the data. The large amount of data process by only
Big data analytics only.

Value - The data value shows the business value of the big data. The Big data is very valuable and its
very costly to apply for IT industry to store and access big data. Big data s value for business is high and
it gives good returns to investors.

Variety — Variety is a key aspect of big data, data is available in different forms like audio, images,
videos, social networking data, text, tables etc. Big data contains structured and unstructured data, most of
the data generated in unstructured form, cannot use directly to analyzing the data using big data. For
storing and analyzing the data it becomes complex process.
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4. CHALLENGES IN BIG DATA ANALYTICS

There are some of the challenges of big data [15-17] .

DATA ACQUISITION AND RECORDING

Big data’s greatest obstacle is the data storage. The quantity of data stored in the IT systems nowadays
doubles every two years. Most of the data is in unstructured form, it is not possible to store in databases.
Text, images, audios, videos and other types of data can be difficult to analyze. To deal with data growth,
the number of companies introduces a number of different technologies. To reduce the amount of storage
space and costs, use the technologies such as tiering, compression etc. The organizations are using tools
such as Spark, NoSQL databases etc, helping in searching the data used for their business need.
KNOWLEDGE DISCOVERY AND CLEANING

To extract the new information from available data, used for suitable analysis. Some times data may be
very poor quality and incomplete, this data not able to use for analysis. Data cleaning is very critical step
in big data, after cleaning the data its used for Analysis.

DATA SCALABILITY AND REPRESENTATION OF DATA

The most serious challenge of big data is ability to grow i.e data scalability. In the last decade most of the
researchers are given importance to increase the data analysis and speed up processors. Incremental
technique is the one of the scalability property of big data analytics. The main objective of representation
of data quickly understands the data. Graphical representation gives the relation between data and proper
interpretation. The online shopping applications like amazon, flipkart etc have large number of users and
more number of items sold every month. Current visualization tools have poor performance in scalability,
functionality and time response. In this process bulk amount of data is generated, some organizations uses
a Tableau tool for data visualization. This tool converts the large data into suitable images. This helps the
company’s employees to visualize, Check significance, track the latest feedback from customers and
evaluate their perceptions.

DATA VALIDATION AND INTEGRATION

Organizations are provided with similar pieces of information from different systems, that does not agree
for all the time. Big data integration ensure that data availability to the consumers in right time. The
process of getting the records with accurate, secure and usable is called data governance. The IT
Organizations create a data verification group of people, and write a set of policies and procedures. That
will ensure that big data stores are accurate. Data comes from many different places in data integration —
company applications, social media, emails, employee-generated documents, etc. Vendors provide a
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range of data integration tools designed to make the process simpler but several businesses agree that the
data integration issue has not yet been solved.

QUERY PROCESSING AND ANALYSIS

Big data suitable approaches must be capable of tackling noisy, chaotic, heterogeneous, untrustworthy
data and complex relationship-defined data. Despite these challenges, big data may be more useful to
detect more accurate hidden trends and information, good data compared with small samples, even though
it is noisy and unpredictable. The computing infrastructure and scalable mining methods are used for
query processing and analysis.

INTERPRETATION

Decision-makers need to understand the results of the analyzes derived from big data, and this will
require users to be able to test the findings at each data processing point and likely to retrace the analysis.
The findings of the study will be provided for explanation to decision-makers. End user has to understand
and check the results created by computer systems, and the computer system to make the work easier for
the user. Consumers would have the tools required for both understanding the findings of the analysis and
redoing the analysis with different assumptions, parameters and data sets.

INFORMATION SECURITY

Many companies, however, tend to think that their current data protection approaches are still ideal for
their big data needs. The most of the organizations facing the problem with data security. This is a really
major organizational problem. Security is one of the big concerns for big data stores. Big data stores are
targets for hackers. Big data technologies are gradually increasing their importance but security features
are continue to be overlooked. Data security is both a question of loss prevention and of privacy. Because
of Data Criticality, A minor accident may result in enormous losses and therefore companies are bound to
introduce the best safety practices in their systems [2,15-17].

PRIVACY

Another major issue is data protection, and one that is growing in the perspective of big data. However,
there is considerable public concern over inappropriate use of personal data, by integrating data from
different sources in particular. Privacy management is indeed both a technical and a sociological issue
that needs In order to deliver on the promise of big data, to be addressed jointly from both perspectives
[16].

5. TRADIOTIONAL DATA Vs BIGDATA

Traditional information is standardized information that is used by a wide range of organizations, from
small organizations to large organizations. In a conventional database system, data was stored and
maintained in permanent formats in a file using a centralized database architecture. Big data is deals with
large or huge data sets that are difficult to handle using traditional data-processing tools. It manages vast
amounts of structured, semi-structured, and unstructured data. Big data does not only refer to a vast
volume of data; it also refers to extract useful data from complex data sets [19].

Traditional data Big data
1 Impossible to store large amount of data Store huge volume of data
easily
2 Based on a fixed schema that is static Here uses a dynamic schema
3 Deals with structured data only Deals with Unstructured,

Semi- structured and
Structured data

4 Centralized database architecture Distributed architecture

5 Sources of data were fairly limited Sources of data were unlimited

6 Data size is small Data size is large

7 Data handling is easy Data handling is difficult

8 Normal function are enough for manipulate Special functions are required
the data for manipulate the data
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9 Data generated per hour or per day Data generated frequently per
seconds
10 Easily integrate the data Difficult to integrate the data

6. HADOOP FRAME WORK

Hadoop is an open source program used for the big data analysis. This is implemented by Apache
software foundation. It contains of many small sub programs belongs to the distributed computing.
Hadoop is very popular and used by researchers to analyze the big data [04]. Apache hadoop system
consists of hadoop kernel, HDFS, Map reduce and other elements etc. Map reduce is developed by
Google, it is part of Apache hadoop. MapReduce is a programming framework model where the

application breaks into the different parts [1, 6,11].
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Figure 2 Architecture of Hadoop Ecosystem
Hadoop Ecosystem mainly consists of HDFS and Map reduce programming. Figure 2 shows the
Architecture of Hadoop Ecosystem. Along with HDFS and MapReduce it contains Yarn, Pig, Hive,

Hbase, Ambari, Oozie and ZooKeeper.
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Figure 3 Architecture of HDFS

Figure 3 explains the HDFS architecture and distributed file system, storing a huge number of files by
using commodity hardware. HDFS store data on thousands of servers. It has master-slave architecture.
The HDFS stores a each file in three copies on different hosts. Each block has 64MB. The HDFS is
mainly divided into three modes- Name node, Data node and Client node [6, 11].

MapReduce is programming model introduced by Google and it’s managed by Apache Hadoop.
MapReduce is a tool which is used to analysis the data it may structured or unstructured form. In this data
is split in to small pieces and then get a original data. This is faster than other tools such as spark, drill etc
[6, 11].

/. CONCLUSION

Big Data is nowadays in great demand on the marketplace. In recent years data is generated very fast, to
analyze this data is a challenging to common man. In this paper discussed the big data characteristics, big
data challenges and brief about hadoop technology. In terms of variety, Value, veracity, volume, velocity
this paper revolves around the big data and their functionality. A big data technique provides the more
privacy and security for data compared to traditional techniques. A big data platform are process the
analytical tools and examine the data and shows the visualization patterns, these results are useful for
business development and new trends in market etc. The complexities of big data cannot only be
calculated in storage units, work on the social effects of machine learning and reflects a modern
reformulation of priorities. This review will be useful for further progress and Improvement of Big Data
Analytics from diverse research perspectives.
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