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Abstract: The information age has made vast quantities of data accessible to decision-makers.
In addition to being large, big data databases are typically very varied and dynamic, making
them challenging to use conventional instruments and methods. Because of the speed at which
this type of data is growing, solutions must be researched and offered in order to manage and
draw information and value from these datasets. From everyday transactions to consumer
interactions and social network data, decision makers must also be able to extract insightful
information from such diverse and quickly evolving data. Big data analytics, or the application
of sophisticated analytics methods to large data, can offer this kind of benefit. The purpose of
this article is to examine some of the numerous analytics techniques and resources that may be
used with big data, along with the potential that comes with using big data analytics across a
range of decision domains.

Keywords: Big Data, Big Data Analytics, Data Mining, Machine Learning, Data Processing,

Predictive Analytics, Data Visualization, Decision-Making, Big Data Applications, Emerging
Trends

© 2026, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden 9


mailto:chetan.gondaliya46425@paruluniversity.ac.in
mailto:bhavsarsajal2005@gmail.com
https://doi.org/10.47760/ijcsmc.2026.v15i09.002

International Journal of Computer Science and Mobile Computing
A Monthly Journal of Computer Science and Information Technology

Chetan Gondaliya et al, Volume 15, Issue 9, September 2026, pg. 9-22
(An Open Accessible, ISI Indexed, Fully Refereed and Peer Reviewed Journal)
ISSN: 2320-088X
Impact Factor: 7.056

I.  INTRODUCTION
Imagine living in a world where information is never saved, where every transaction that is completed, every

recordable item, and every detail about an individual or organization is permanently erased after it has been
utilized. Thus, organizations will no longer be able to gather wisdom and valuable insights, perform in-depth
research, or provide new incentives and options. All elements are now crucial for daily operations, including
client names and addresses, available products, completed purchases, and hired personnel, among others. Data
serves as the base of the very facility for which an organization functions.

Now consider the very amount of information, or rather, the explosion of data that modern technological
progress along with the internet has enabled. Storage facilities are now considerably vast and accessible due to
the existence of so many ways of gathering data and other conditions that favor the process. The amount of data
that has to be stored and analyzed for the extraction of knowledge is rising by the second. Furthermore, since
data storage is becoming less and less expensive, businesses must try to take advantage of whatever valuable
insights they can get from that heaps of information they sorely need. The volume, variety, and speed of data
generated demand not only new big data analytics methods but also approaches toward analysis and storage.
Such extensive data has to be adequately examined to help retrieve relevant information.

The contributions of this paper include a survey of the big data analytics literature available to date. This
includes the wide array of big data tools, techniques, and technologies, and the opportunities and applications
they afford across various decision domains. Within the scope of our review, we selected literature that is
original with respect to major big data issues. The bulk of literature on big data issues has been published in the
years between 2011 and 2013, although the period of publication stretches from 2008 to 2013. Big data as a
subject has recently come to public attention. The majority of the pieces belong to high-impact conferences,
journals, and white papers published by top-tier industry players. Publications on big data analytics, its tools and
methodologies, and applications have mostly taken the form of conference and white papers due to the drawn-
out journal review process. Even though academic articles still look at big data analytics, industrial papers
typically discuss a variety of more recent technological developments and advancements in their respective
domains.

Il. ANALYTICS OF BIG DATA
Recently, the term "big data" has been used to refer to datasets that grow to such a size that using traditional

database management systems becomes challenging. These are data sets that are too large to be handled, stored,
analyzed, and gathered in a reasonable length of time by commonly used software tools and storage systems®?.

A single data collection may contain a few dozen terabytes (TB) of data, but the amount of big data is constantly
increasing, reaching several petabytes (PB). The issues that come with big data are so numerous and include
analytics, sharing, search, storage, capture, and visualization. Today's businesses search through enormous
volumes of very precise data to uncover insights they were not aware of before®”.
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Consequently, big data analytics refers to the use of advanced analytical techniques on huge data collections.
Analytics based on large data samples reveal and use business transformation. But handling a bigger data set
gets more difficult'’. We will start this section by discussing the characteristics of big data and its importance.
Commercial benefits can often be obtained by analyzing larger and more complex data sets that require real-
time or almost real-time capabilities, but doing so requires the creation of new data architectures, analytical
methods, and tools. The tools and approaches for big data analytics will therefore be covered in more detail in
the section that follows, starting with big data administration and storage and moving on to big data analytical
processing. It concludes with a handful of the several big data analytics that have gained popularity.

FEATURES OF BIG DATA
The term "big data™ describes data whose timeliness, diversity, scale, and/or spread make it necessary to use new

technical structures, analytics, and tools in order to typically obtain insights into a problem that result in new
profit streams. It is characterized by three essential elements: Velocity, variety, and volume are the three Vs.
The volume and size of the data dealt with are its dimensions. The rate at which the data is created or changes,
however, is referred to as velocity. Finally, variety refers to the range of data formats and kinds that are used in
relation to the varied applications and methods of data analysis".

The volume of data is the primary attribute of big data. The enormous volume of records, transactions, tables,
files, and even terabytes or petabytes that may be involved helps explain big data. A further contributing factor
to volume is that now, more than ever, data is coming from a much more diverse set of sources: logs,
clickstream, or social media. Unstructured data like text and spoken language, as well as semi-structured data
like XML or RSS feeds, are among the sources of analytics. Furthermore, data coming out of the audio, video,
and other devices is hardly classifiable. Moreover, historical context is provided to big data by extracting multi-
dimensional data out of a data warehouse. It is thus value just as important as volume.

The concept of velocity offers an alternative perspective on huge data. In essence, velocity is the amount of data
produced or sent every second. When it comes to real-time data acquisition, streaming data from websites is the
big data torchbearer'’. Many academics and organizations have examined the addition of a fourth V, or veracity.
The key to truthfulness is the quality of the data. Big data quality is classified as either good, awful, or
undefinable due to data inconsistencies, incompleteness, ambiguity, latency, dishonesty, and approximations®.

Tools and Techniques for Big Data Analytics
With successful technological advancements and the attendant increase in data entering and leaving

organizations every day, there is an urgent need for speedy and efficient analytical techniques. However, it has
become evident that big bulk data is no longer a necessary prerequisite for making good choices at the right
time.

There are no traditional means nor infrastructure to easily analyze such data sets now. Hence, big data analytics
requires completely new tools and techniques-a new generator for management, processing, storage, and
architecture to process and store this kind of data. In this sense, the various elements of big data development,
from data gathering to processing and conclusive generation, affect every aspect of life.
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To integrate big data analytics tools and techniques into the decision- making process, ®developed the so-called
B-DAD (Big Data, Analytics, and Decisions) framework. The framework links different analytics tools and
approaches, visual and assessment tools, and big data management, workflow, and storage solutions to the many
phases of the decision-making process. Therefore, the three main areas of big data analytics—big data
architecture and storage, analytics processing, and big data analytics to extract knowledge for well-informed
decisions—reflect advancements in the field. Each topic will be elaborated further on in this section. All
advancements thus far, are too widespread to be all captured by this guide; instead, it gives a more general
overview and not an exhaustive account of all technology and possibilities.

Management and Storage of Big Data:

Following data retrieval, storage is one of the first issues that a business should deal with when using big data.
Databases, warehouses, and relational databases are examples of conventional methods for storing and
retrieving structured data. ETL or ELT systems, using raw data from external environments or sources, convert
this raw data into operational basis before ushering that into a data warehouse or database. The ETL or ELT
tools upload data from operational databases to their new homes for storage. Data is essentially cleansed,
processed, and cataloged before being made available for data mining or online analytical tools.

Yet the big data-management landscape is in complete difference with enterprise data warehouse, as big data
will always seek magnetic, agile, and deep (MAD) analytic capability. Start by dragging in any bad data from
unconsidered sources until cleaned to assure that full participation in traditional EDW is disallowed. There is
also an inclusive mind-set, which today is a feature of all current big data systems: every potential contributor
and potential source of fresh data must be considered now, irrespective of the consideration of the value that the
data may subsequently carry. Put another way, the flexibility of an analyst today to build and reshape the data is
more than ever as it is constantly on the next new source of information that is interesting and needs analysis of
ever-increasing complexity. Hence, one might argue that such a database must be agile, so that its physical
content and logical structure can evolve and adapt almost in tandem with the changing data environment. A big
data repository must be deep, therefore, where the advanced algorithmic execution is concerned since the
advanced kind of current analyses seems to require or demand very advanced and complicated statistical
methods in all cases, having pushed analysts into using solutions of immense complexity to solve today's
overloaded information problems.

Numerous strategies have been developed to handle big data, ranging from distributed systems and Massive
Parallel Processing (MPP) databases, which provide superior query performance and platform scalability, to
non-relational or in-memory databases. To store and handle unstructured, or non-relational, data, non- relational
databases such as SQL (NoSQL) were developed.

NoSQL databases aim for huge scalability, data model flexibility, and simplicity of application development and

deployment. Unlike relational databases, NoSQL databases maintain a separation between data administration
and storage. These databases allow data management functions to be defined in the application layer rather than
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in database-specific languages, as opposed to focusing on high speed, scalable data storage®.

The database can react instantly thanks to in-memory databases, which manage data in server memory instead of
requiring disk input/output (1/O). As an alternative to mechanical disk drives, the main database could be stored
in silicon-based main memory. As a result, performance is enhanced by orders of magnitude, and entirely new
applications can be developed™. Furthermore, big data advanced analytics is increasingly using in- memory
databases, especially to speed up the scoring of analytical models for analysis and access. This offers speed for
discovery analytics and scalability for large data®’.

As an alternative, Hadoop is a big data analytics platform that offers manageability, scalability, and
dependability by integrating analytics and storage through an implementation of the MapReduce paradigm,
which is discussed in the next section. Hadoop is composed of two main components: HDFS for massive data
storage and MapReduce for large data analytics [9]. With the HDFS storage function, which is made for large
files, a single file is split up into blocks and distributed among cluster nodes, providing a reliable and redundant
distributed file system. Furthermore, a replication mechanism guarantees availability and dependability of the
data across all nodes, even in the event of node failures®. There are two types of HDFS nodes: name nodes and
data nodes. The Name Node acts as a regulator between the client and the Data Node, directing the client to the
particular Data Node that has the requested data. Multiple Data Nodes store data in duplicate file blocks®,

Analytical Processing of Big Data:

Large data is stored and then subjected to analytical analysis. Big data processing requires four key conditions™.
Data loading speed is the primary need. Reducing the data loading time is essential because network and disk
traffic interfere with query executions while data is loaded. The second need is the speed at which requests are
processed. Many questions need to be answered quickly to satisfy the needs of heavy workloads and requests
made in real time. Because of this, when the number of requests increases rapidly, the data placement structure
must be able to sustain high query processing speeds. The third requirement for processing vast amounts of data
is to use storage space exceedingly efficiently.

Because disk space is limited, it's important to control data storage while processing and find solutions for data
storage problems to optimize space use. This is due to the fact that user activities might grow quickly,
necessitating scalable computing and storage capacity. Being able to adapt well to highly variable task patterns is
the fourth and final requirement. Given that many users and applications analyze massive data sets in various
ways and for various purposes, the underlying system should be highly adaptable to unanticipated changes in
data processing and not workload-specific®.

The Map Reduce parallel programming paradigm was inspired by functional languages' "Map" and "Reduce"
functions and is suitable for managing massive volumes of data. It manages analytics and data processing and
serves as Hadoop's core component®. Stated differently, EMC asserts that the MapReduce paradigm is based on
expanding the number of computers or resources rather than increasing the power or storage capacity of a single
computer, a process known as scaling out rather than scaling up®. Segmenting a work into parts and completing
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each step simultaneously to reduce the amount of time needed to complete the task is the fundamental idea
behind MapReduce®.

Mapping input values to a set of key/value pairs as output is the first stage in the MapReduce operation. The
"Map" function divides large computational jobs into smaller tasks and assigns them to the appropriate
key/value pairs®. It is also feasible to convert unstructured data, such as text, into a structured key/value
combination, where the key may be the word itself and the value would be the word's frequency in the text.
After that, this output is passed to the "Reduce" function®. The result of the computing task is subsequently
obtained by combining all values that share the same key value, which is done by Reduce®.

Two separate nodes—the Task Tracker and Job Tracker nodes—are essential to Hadoop's MapReduce
algorithm. Apart from monitoring the results, the Job Tracker nodes are responsible for assigning the mapper
and reducer functions to the available Task Trackers®. The JobTracker assigns a portion of an input file on the
HDFS to a map task running on a node in order to start the MapReduce job™. However, the jobs are really
carried out by the Task Tracker nodes, which also relay the outcomes to the Job Tracker. To reduce inter- node
traffic, HDFS files and directories are frequently used for communication between nodes®.

The interaction between the HDFS and the MapReduce nodes is depicted in Figure 1. There is a huge dataset at
step 1, which could include log files, sensor data, or anything else. All of the data nodes' copies of the data
stored in the HDFS are represented by the blue, yellow, beige, and pink icons. Step 2 involves the client creating
and executing a map job and a reduce job on a particular data collection, then submitting both to the Job
Tracker. The jobs are then distributed among the task trackers through the job tracker in step 3. After the mapper
has been executed by the Task Tracker, its output is stored in the HDFS file system. Last but not least, step 4
runs the reduction job over the mapped data to generate the result.

Job Tracker
Client/Dev

w

Task Tracker

/ Task Tracker Task Tracker
AN

Large Data Set
(Log fites, Sensor Data) Hadoop Distnbuted File System (HDFS)

Fig. 1. MapReduce and HDFS
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Despite being a MAD system, Hadoop has become popular for large data analytics by loading data as files onto
a distributed file system and running MapReduce calculations on the data in parallel. The appeal and agility of
Hadoop are derived from the fact that files are simply copied into the distributed file system to load data into it,
and MapReduce interprets the data during processing rather than loading™. It may therefore pull in all available
data sources and adjust its engines to account for any modifications that may occur in these big data sources®.

Once big data has been processed, handled, and stored, decision makers must apply big data analysis to glean
valuable insights. Examples of some of the other relevant big data studies will be presented in the subsections
that follow, after a discussion of a few classic advanced data analytics techniques.

Big Data Analytics

These days, people want to do more than just collect data; they also want to understand the data's importance
and meaning and use it to inform their choices. Data analytics is the process of analyzing data sets using
algorithms to find previously unidentified yet important patterns, relationships, and information®. Additionally,
data analytics is used to extract previously unidentified, valuable, legitimate, and hidden patterns and
information from massive data sets as well as to find important connections between the variables that are
stored. Analytics has therefore had a significant influence on research and technology since decision makers are
becoming more interested in using historical data to get a competitive advantage®.

Performing extra studies in addition to some of the most widely used advanced data analytics techniques, such as
regression, classification and decision trees, association rules, and clustering, has become commonplace due to
big data. For example, the importance of social media for social networking and content sharing has increased
recently. However, a lot of content created by social networking websites is often unused.

However, by analyzing such data, social media analytics can provide valuable insights and predictions®.
Informatics frameworks and methods for collecting, tracking, summarizing, analyzing, and visualizing social
media data are the cornerstones of social media analytics. Social media analytics facilitate understanding of
online community members' responses and conversations, as well as the identification of useful trends and data
from their interactions, in addition to what people post on social media platforms®.

On the other hand, the links between social entities and the patterns and outcomes they generate are the main
focus of social network analysis (SNA)?. A SNA maps and measures both formal and informal relationships to
determine what facilitates parties' ability to interact and share knowledge, such as who knows whom, with
whom, and with what™®.

What sets SNA apart from social media analysis is its goal of capturing the social connections and trends among
networks of people. Nonetheless, social media analysis aims to analyze user speech in order to find sentiments,
trends, and important details about the users. This has traditionally been accomplished using sentiment analysis
or text mining, which are covered below. However, text mining can be used to examine a document or set of
documents to identify the content and its importance. The importance of text mining has increased as, aside from
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music, video, and photos, text now makes up the majority of the information stored. Language has special
qualities that basically take the shape of non-relational data, even if data mining is focused on structured data®.

Additionally, the significance of sentiment analysis, sometimes referred to as opinion mining, is increasing in
tandem with the sharp rise in online opinion data from social media platforms like Facebook and Twitter, blogs,
product reviews, and forums. Sentiment analysis is a field that employs subjective language patterns to discover
and evaluate feelings. language mining enables sentiment analysis. It assists in identifying people's attitudes and
views on specific topics as well as distinguishing between positive and negative points of view. By recognizing
phrases that are suggestive of a sentiment and the connections between words, sentiment analysis uses text
analytics and natural language processing to find and extract information in order to effectively detect
sentiments™.

Last but not least, visual discovery and advanced data visualization (ADV) have the most potential for growth
among big data analytics choices'’. One of the most important challenges that must be addressed is making
information easy for people to understand so that decision makers can appropriately evaluate facts and take
appropriate action™.

An effective method for extracting knowledge from data is ADV. To facilitate thorough data study, ADV
integrates interactive visualization with data analysis techniques. In situations when analysts lack sufficient
expertise of the data, this data-driven exploratory technique works well?®. As more and more complicated and
large-volume data is generated, there is a growing need for ADV solutions across a wide range of application
areas®. Furthermore, by utilizing human perception and reasoning skills, these visualization studies are able to
completely examine data at both the high-level and low-level levels. Big data is large and complex, and in order
to help analysts see and reason, it requires intuitive visual representation and interaction®.

Better decision-making, speedier analysis, and more effective result presenting and comprehension can all be
facilitated by ADV's dynamic statistical graphics and point-and-click interface®. Because it can scale its visuals
to reflect thousands or millions of data points, ADV is also perfectly suited for massive data sets, unlike
traditional pie, bar, and line charts. In addition to managing a range of data types, it can display analytical data
structures that are challenging to depict on a computer screen, such as neural nets and hierarchies. By using
interfaces to all of the main data sources, which are supported by the majority of ADV products and features,
business analysts can also find the perfect analytics dataset, usually in real- time®’.

111.MAKING DECISIONS WITH BIG DATA ANALYTICS
From the standpoint of the decision-maker, big data is essential since it offers insight and practical information

that can serve as the foundation for choices. The dynamic study of the managerial decision-making process has
flourished quite considerably through the years. Big data will only turn into a more competent instrument for
decision-makers. Its vast amounts of ultra-precise data from an exceptionally diverse number of sources such as
social media platforms, mobile phones, loyalty cards, scanners, and the internet open up great opportunities for
businesses. However, decision- makers may only take advantage of the abundance of historical and
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contemporary data produced by supply chains, manufacturing procedures, consumer behavior, and other sources
provided its metrical data is appropriately processed to yield insights®.

The growth of big data has made it important to examine external data, like supply chains and consumer
markets, in addition to internal data, like inventory, shipments, and sales. Big data can offer value and
intelligence in closed loops. In order to respond to the growing volume and diversity of available unstructured
data, the decision to choose the best option from published data necessitates intelligence based on high-quality
results derived from the data’. To this end, created a B-DAD architecture that incorporates big data methods
and tools into the decision-making process. Using big data to enhance the quality of the decision-making process
is, of course, the goal of this approach.

This information is the initial stage of the intelligence phase of the decision-making process, when prospective
opportunities and problems are identified by gathering data from internal and external sources. In terms of big
data sources, this level handles data sources, engagement for data collecting from multiple sources, data
processing, data storage, and ultimately data conveyance to users. After defining the types and sources of data
required for the analysis, the chosen data is acquired and stored in any of the big data management and storage
technologies previously stated. This is necessary since such vast amounts of data must be handled properly. Big
data undergoes preparation, processing, and organization following data collection and storage. As mentioned in
earlier sections, big data processing technologies or ETL/ELT are implemented via fast corporate-wide
networks in this manner.

In the design phase of the decision-making process, feasible courses of action are developed and examined using
a process known as model conceptualization, or a representative model of the issue. The three procedures that
make up this are analysis, data analytics, and model specification. Choosing and establishing a data analytics
model, such as the several already covered in Chapter 3, putting it into practice, and finally doing analysis are
all included in this.

The choice phase, which follows in the decision-making process, involves methods for examining the effects of
the suggested fixes or courses of action determined during the design phase. Transitioning from the final phase's
suggested solutions to execution is included in the implementation phase, which comes last in the decision-
making process’. Big data grows exponentially, and organizations across sectors show increasing interest in
managing and analyzing such data. Businesses are adopting big data analytics at high speed to harness the
opportunities for economic value creation and gain superior insights and improve their decision-making
processes. Therefore, organizations embrace big data analytics so they can analyze huge volumes of data
quicker and discover patterns, sentiments, and customer intelligence that were unseen. In this section, different
applications of big data analytics are proposed and discussed in terms of improving organizational decision-
making and insight generation across sectors.

According to a study conducted by Manyika et al., big data will fuel new business models, facilitate
improvements to existing business models, and develop new products and services. Big data applications in
different areas include fraud detection, performance, quality, and risk management, supply chain intelligence,
customer intelligence-a whole range of different ways that big data can benefit an organization®*. The Cebr

© 2026, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden 17



International Journal of Computer Science and Mobile Computing
A Monthly Journal of Computer Science and Information Technology

Chetan Gondaliya et al, Volume 15, Issue 9, September 2026, pg. 9-22
(An Open Accessible, ISI Indexed, Fully Refereed and Peer Reviewed Journal)
ISSN: 2320-088X
Impact Factor: 7.056

analysis also identified the primary economic benefits of big data as applicable to several sectors: banking,
telecommunications, manufacturing; retail; central government and healthcare sectors”.

Intelligence about Customers

Big Data Technology offers industries like retail, banking, and telecom a wealth of opportunities for customer
intelligence. Big Data gives stakeholders clarity and timely access to information for decision-making®. With
customer profiling and market segmentation in areas resulting from a variety of factors primarily based on
distinct economic characteristics, big data analysis can help companies that are unable to increase customer
satisfaction and retention rates*. This will help them identify the sales and marketing opportunities and hence
assist in making informed decisions pertaining to marketing by directing different segments of the market in
accordance with their preferences’’. Besides, Social Network Analysis could give insights on pollutants treated
by their clients. Because of this, there are now opportunities in big data where sentiment analysis enables
companies to anticipate when customers might turn against them or switch to other products’.

Thus, SNA to track consumer attitudes about companies, identify opinion leaders, and assist them in targeting
marketing offers to customers as well as responding to market outlook tendencies that will be predictive models
of customer behavior and purchasing patterns through big data analytics will all help increase profitability”.
Companies that have long used segmentation are starting to use increasingly sophisticated big data models, like
real-time customer micro segmentation, for promotional and advertising targeting®*.

Management of Performance and Supply Chains

It can also be implemented in supply chain management for tracking shifts in demand and altering supply.
Construction, connectivity, transport, and logistics may all derive benefit from this enhancement. Restocking
decisions can be in an automated mode through evaluating data related to stock use and delivery grounds. There
will be lessening lead time, costs, delays, and process disruptions. Also, supplier data may be evaluated to trace
performance track changes in the supply base through quality or price competitiveness. Finally, through scenario
planning, different pricing scenarios can be modeled in real time, hence reducing inventory and enhancing
margins”.

Big data can therefore assist in exposing cost drivers and aid in forecasting and planning*”.

Big data analytics can serve a second purpose in performance management, whereby the health service and
public sector recovery will be major gainers. Staff performance can be tracked and predicted with the
development of predictive analytics tools in line with demand for greater productivity. Managers may be able to
align departmental strategy goals with service or customer outcomes which may, in turn, enhance productivity.
Other operational benefits offered include monitoring performance via KPIs, implementing balanced scorecards,
and creating dashboards within the enterprise to promote transparency, goal-setting, planning, and managing
functions. This is made possible as big data and performance solutions are freely accessible to operational
managers”.
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C. Management and Enhancement of Quality

Big data can improve quality management, particularly in the manufacturing, energy and utilities, and
telecommunications sectors, by raising profits while lowering costs and improving the quality of products and
services. One illustration of this is the application of big data predictive analytics to reduce manufacturing
process performance variability while providing early alerts about quality concerns. This implies that early
detection of manufacturing process disruptions will ultimately result in significant cost savings, which will
reduce scrap rates and shorten time to market®. Additionally, manufacturing lead times can be improved by big
data analytics’’. Furthermore, quality management decision-making can be accelerated by real-time data
analysis via machine log monitoring.

There is also the ability with big data analytics to estimate bandwidth against user activity while monitoring real-
time network demand. Moreover, the healthcare IT systems whereby information spread across departments and
organizations communicate and integrated can foster efficiencies and improvements in care quality while
keeping the privacy protections®. Electronic health record analysis also improves patients' continuity of care
while creating the data set large enough to compare and forecast treatment effects. As a result, the increasing use
of electronic health records and the development of analytical tools present a chance to analyze healthcare
quality while controlling diseases and health services by mining the de-identified patient data®.

Furthermore, solutions can be sought for improving the quality of life for citizens through big data. Sensor-based
healthcare in homes and hospitals could allow for continued monitoring of patients with real- time analysis of
incoming patient data. Should any health abnormalities be discovered during the study that necessitated the
patient seeking medical advice, such data could serve as a warning to patients and their physicians®. In order to
determine whether patients are adhering to prescriptions and potential medication and therapy options, patients
can also be remotely monitored™.

Additionally, real-time traffic updates from distributed sensors could be obtained through data reviews from
automobiles, highways, and mobile devices, which could be used to modify and enhance traffic. Traffic
congestion could be predicted and circumvented, giving way for drivers to be safer and with less interference
from other vehicles. The intelligent connected car might also pave the way for an entirely new kind of traffic
ecosystem, one that could be revolutionary in transportation and the use of roads?. Thus, based on real-time
traffic stats derived from personal location data, apps provide big data intelligent routing. These apps might also
be able to call for help right away when problems are detected by the sensors and give users real-time
information about accidents, scheduled roadwork, and crowded areas™.

Big data makes it possible to comprehend weather and climate change locations, frequencies, and intensities
better. This is beneficial for individuals and companies that depend on the weather, such as farmers, travel
agencies, and transportation companies. Better sensors and processing techniques also enable the development
of long-term climate models and precise weather forecasts, enabling more sophisticated natural disaster
detection as well as adaptive and preventive measures®,
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D. Detection of Fraud and Risk Management

Big data analytics affects risk management in investment banking, insurance, and retail banking. Financial
services mainly concern risk assessments and acceptance-making investment choices balancing possible gains
with likely losses. The evaluation of vast amounts of internal and external data will include a full dynamic risk
exposure evaluation. This will significantly aid big data in supporting organizations in risk assessments. Even
more, consolidating multiple operations into productivity will bring together those risk profiles that differ
depending on how various departments handle risk profiles with regard to the risk throughout the entire
organization, to the benefit of risk assessment through high-performance analytics and enabling decision-makers
to understand the different risk categories and how they relate to each other.

Furthermore, new big data tools and technologies can help manage the exponential growth in network-produced
data while stalling database performance issues by enhancing scalability and the ability to capture necessary
data. Automated analyses, data-intensive computing techniques, and heterogeneous data sources for enhanced
cyber analytics are better ways to defend.

Big data analytics can be used to detect and prevent fraud, particularly in the government, banking, and
insurance industries’’. Businesses and industries are trying to make the most of big data to improve their
systems, even though it is already extensively utilized in automated fraud detection. Big data enables them to
link electronic data from multiple public and private sources and conduct analytics more quickly”.

Moreover, customer intelligence may be used to find suspicious or diverging actions and predict normal
customer behavior by precisely flagging outlier occurrences. Furthermore, after criminals grow accustomed to
antiquated systems designed to detect them, giving the systems access to massive datasets about common fraud
patterns can enable the systems to detect a new kind of fraud and respond appropriately. Furthermore, the extent
of undetected fraudulent activities can be decreased by exposing networks of conspiring fraudsters and
presenting proof of false insurance or benefits claims through social network analysis®. Massive data tools,
methodologies, and governance processes all have potential to change the very fabric of fraud identification and
recovery, permanently speeding up the detection of compliance trends throughout all datasets?.

IVV.CONCLUSIONS
In exploring this theme, the present study traced its evolution and looked at big data as an emerging area that
is currently facing huge disconnect between its ostensible benefits and actualization. Presently, we have entered
the age of information where massive amounts of high velocity data are generated daily in a variety of sources.
These data also pursue inherent patterns and a complexity hiding knowledge that needs to be extracted and put
into use. Big data analysis thus uses advanced analytical tools on big data to mine hidden insights and valuable
information, by transforming business and guiding in good decisions.

In light of big data analytics research and its appropriate remediation towards decision-making, a systematic
review of this field is conducted. Thus, this work presented the concept of big data with its attributes,
importance, and significance. It also points out some techniques related to big data analytics and tries to
differentiate them. Regarding analytical assembly, storage, and initial handling, it indicated the use of big data
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tools. Some advanced methods dealing with data analytics were also elaborated and discussed with respect to
big data.

Association with these analytics in favor of these large data critical for extracting a more informed decision
from the findings were briefly outlined. Additionally, it identifies several domains in which big data analytics
support and enable sound decision-making techniques. Big data analytics has broad but moderate promise in a
number of fields and applications, including supply chain management, fraud detection, and customer
intelligence. It also benefits numerous industries and sectors, many of which are in the manufacturing, retail,
healthcare, and telecommunications sectors.

Thus, this study divulges examples to guide individuals and organizations on the many available tools,
techniques, and technologies used in big data. Overall, big data analytics makes it easier for customers to know
about the involved technologies and enable developers to have an idea of what they might do towards a better
big data analytics decision. Advantages Big data has definitely acquired a mythical air about itself, as being
interesting and full of promise. Any use of any emerging technology usually returns fairly decent portion of the
promises and benefits that the technology may provide. But regardless of the promises that come with big data,
working with large data does actually have a whole host of issues. It is to be properly handled, stored, processed,
analyzed, combined, federated, and cleansed. Placing the challenges of conventional data management against
the necessity to deal with growing amounts, velocities, and varieties of data and sources of data creates these
issues all the more dire. To this effect, future research work may be directed towards frameworks or road maps
to expound the big data management issues at stake. In so doing, big data analytics were revealed to be aiding in
decision-making.

We are of the view that, in today's era of information overload, big data analytics play a crucial role and can
bring surprising advantage and insights to decision-makers. Big data analytics, if used properly, have the
potential to be the backbone for technology advancements, scientific discoveries, and humanitarian activities.
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