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ABSTRACT

Big data analytics is a challenging process that involves sifting through large amounts of data to find
information that might assist businesses in making wise decisions about their operations, such as hidden
patterns, correlations, market trends, and customer preferences. Organizations can analyses data sets and gain
new insights using data analytics technology and processes. Solutions must be researched and offered in order
to handle and extract value and knowledge from big datasets due to the rapid growth of data. Decision-makers
also need to be able to draw important conclusions from the wide range of fast evolving data, including
information from social networks, daily transactions, and consumer contacts. Massive data analytics, or the use
of sophisticated analytics techniques on massive data, can deliver this value. The purpose of the study is to
show that big data analytics is a useful tool for business management. It also identifies the tasks and activities
that can benefit businesses the most from the use of big data analytics as well as the difficulties in doing so.
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I. INTRODUCTION

Big data analytics technologies and software can help organisations make data-driven decisions that can
enhance the results of their company operations. Benefits could include enhanced consumer personalisation,
increased operational effectiveness, and more effective marketing. These advantages over competitors can be
achieved with a strong strategy. We produce an unbelievable amount of data every second as the Internet age
develops. In fact, it is predicted that by 2025, there will be 163 zetta bytes of data on the internet. All those
tweets, selfies, purchases, emails, and blog posts are a lot.

Structured data is easy to analyse and sort since it has specified organisational characteristics and is present in
structured or tabular schema. Each field is independent and accessible separately or in conjunction with
information from other fields because it is predefined. Because of this, structured data is very significant
because it enables quick data collection from numerous database locations. Unstructured data refers to
information that lacks predetermined conceptual definitions and is difficult for conventional databases or data
models to interpret or analyses. The majority of large data is made up of unstructured data, which includes
facts, dates, and numbers. Examples of this kind of big data include, but are not limited to, satellite imaging,
mobile activity, audio and video files, and NoSQL databases. Figure 1 illustrates how the quantity of structured
and unstructured data is expanding as a result of the pictures and videos we post on Facebook, Instagram, and
other social media sites.
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Figure.1 Structured and Unstructured data
II. CHARACTERISTICS OF BIG DATA

General characteristics of Big Data can be referred to as the five Vs: Volume, Velocity, Variety, Veracity, and
Value. They have been elucidated below:-

1. Volume: The biggest and most noticeable element of the Big Data System is volume, which is the
magnitude of a dataset that is processed and stored there. Petabytes to Exabytes of data are often processed
using cutting-edge processing technology.

2. Velocity: Analysts can distinguish between big data and ordinary data by looking at velocity, also known as
the rate at which data accumulates. Real-time examination of data necessitates well-integrated systems that can
handle the volume and rate of created data.

3. Variety: Variety is described as the range of data formats, as well as how they are arranged and prepared
for processing. The rate of data gathering has an impact on both the Big Data and conventional data
classifications. It basically suggests that there will be more data available than the prior batch and that the data
processing rate will be high.

4. Veracity: Veracity is the calibre and dependability of the relevant facts. Big Data's legitimacy is diminished
by unreliable data, especially when the data is updated in real-time. As a result, every stage of data collecting
and processing needs to undergo regular tests to ensure data validity.

5. Value: Value is also worth considering in collecting and processing Big Data. More than the amount of data,
the value of that data is important for acquiring insights.

6. Variability: Variability is the characteristic of Big Data that enables it to be formatted and used for
actionable purposes.

III. MODELS OF BIG DATA ANALYTICS

Growing volumes of structured transaction data as well as other types of data not used by traditional BI and
analytics programmes are collected, processed, cleaned, and analyzed by data analysts, data scientists,
predictive modellers, statisticians, and other analytics specialists. Here is a summary of the four steps involved
in big data analytics. Data experts assemble data from a wide range of sources. Semi-structured and
unstructured data are frequently mixed together. Figure 2 illustrates how different data streams are used by
different organizations, but some common sources include clickstream data from the internet, web server logs,
cloud applications, mobile applications, social media content, text from customer emails, and survey responses.
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Figure.2 Big Data Analytics

Data preparation and processing occur. Data experts must appropriately organize, configure, and segment the
data for analytical queries after it has been acquired and stored in a data warehouse or data lake. Performance
from analytical queries is improved by careful data preparation and processing. To increase its quality, data is
cleaned. Data cleaning specialists use scripting tools or data quality software to clean the data. They organize
and clean up the data while looking for any duplications or formatting issues that may have occurred. Analytics
software is used to examine the data that has been gathered, prepared, and cleaned.

Data mining tools fall under this category since they comb through data sets looking for patterns and
connections. Predictive analytics, which creates models to foretell consumer behaviour as well as other
potential future events, situations, and trends. Using a variety of techniques, machine learning can analyses
huge data sets. A more complex branch of machine learning is deep learning. Software for statistical analysis
and text mining. Tools for data visualization, business intelligence software, and artificial intelligence (AI)

IV. KEY BIG DATA ANALYTICS TECHNOLOGIES AND TOOLS

Processes for big data analytics involve a wide variety of tools and technologies. Hadoop is an open source
framework for storing and processing large data sets, and it is one of the most popular technologies and tools
used to enable big data analytics processes. Large volumes of structured and unstructured data can be handled
with Hadoop. Predictive analytics hardware and software uses machine learning and statistical algorithms to
forecast the results of future events after processing vast volumes of complex data. Companies use predictive
analytics tools for fraud detection, marketing, risk assessment and operations. Stream analysis tools that filter,
aggregate, and analyze large data sets that can be stored in many different formats or on many different
platforms. Replicated distributed storage data, typically in a non-relational database. This can be used to avoid
failure of independent nodes, loss or corruption of large data sets, or to enable low latency access. NoSQL
databases, which are non-relational data management systems, are useful when working with large distributed
data sets.They do not require a fixed schema and are therefore ideal for unstructured raw data. A data lake is a
sizable storage facility where raw data in native formats are kept until they are required. A flat architecture is
used by data lakes. A data warehouse is a repository used to keep vast amounts of data that have been gathered
from various sources. Data warehouses often utilise predetermined schemas to store data. Utilising tools for
knowledge discovery and big data mining, enterprises may mine vast quantities of both structured and
unstructured big data. Large volumes of data are distributed among system memory resources via an in-
memory data network. Low latency for data access and processing is made possible by this. Data virtualization
makes it possible to access data without any technical limitations. Big data may be optimised across numerous
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platforms, including Apache, Hadoop, MongoDB, and Amazon EMR, thanks to data integration tools. Large data
sets are cleaned and enhanced using data quality software. software for preparing data so that it is ready for
additional analysis. Unstructured data is cleaned, and data is prepared. For processing batch and stream data,
there is a cluster computing framework called Spark, which is free source. Applications for big data analytics
frequently use information from both internal and external sources, such as weather information or customer
demographic data provided by outside information services providers. Additionally, as customers try to
perform real-time analytics on data streamed into Hadoop systems through stream processing engines, such as
Spark, Flink, and Storm, streaming analytics applications are increasingly prominent in big data contexts. The
majority of early big data systems were installed on-site, especially in huge organisations that gathered,
arranged, and analysed enormous amounts of data. However, cloud platform providers like Amazon Web
Services (AWS), Google, and Microsoft have simplified the process of setting up and managing Hadoop clusters
on the cloud. The same is true for Hadoop providers like Cloud era, which supports the big data framework's
distribution on the AWS, Google, and Microsoft Azure clouds. With usage-based pricing that does not require
ongoing software licences, users may now instantly set up clusters in the cloud, use them for whatever long
they are required to, and then take them offline. Supply chain analytics has benefited greatly from big data. Big
supply chain analytics uses quantitative approaches and big data to improve decision-making throughout the
supply chain. Big supply chain analytics, in particular, broadens data sets for increased analysis beyond the
conventional internal data available on ERP and SCM systems. Big supply chain analytics also applies very
efficient statistical techniques to both fresh and old data sources.

V. BIG DATA ANALYTICS USES AND EXAMPLES

Here are some examples of how big data analytics can be used to help organizations

» Attracting new customers and keeping them around. Companies' marketing initiatives can benefit from
consumer data so they can take advantage of trends and improve customer satisfaction. Personalization tools
for services like Spotify, Netflix, and Amazon, for instance, can enhance user loyalty and experiences.

» Personalized advertisements. Users can benefit from effective targeted ad campaigns that are created for
them both on an individual level and on a broader scale using personalization data from sources including prior
purchases, interaction patterns, and product page viewing histories.

» Product creation. Big data analytics can offer information to help with product viability, development
choices, progress tracking, and guiding improvements towards what works for a company's clients. Price
optimization. Retailers may opt for pricing models that use and model data from a variety of data sources to
maximize revenues.

» Analyses of the supply chain and distribution channels. Predictive analytical models can assist with
proactive restocking, B2B supplier networks, inventory management, route optimizations, and delivery delay
notification.

» Risk administration. Effective risk management techniques can be developed using big data analytics to find
new dangers in data trends.

> More effective decision-making. Businesses may make quicker and better decisions with the help of the
insights business users derive from pertinent data.

VI. BIG DATA ANALYTICS BENEFITS

The advantages of utilizing big data analytics are as follows: quickly analysing huge data sets from various
sources, in a wide range of formats and types. Making quick, more informed decisions for strategic planning
that will help and advance the supply chain, operations, and other strategic decision-making sectors. Cost
savings that may be brought about by improved and new business processes. improved marketing insights and
data for product development might result from a greater understanding of customer wants, behaviour, and
sentiment. improved, more educated risk management techniques that make use of massive data samples.

VII. BIG DATA ANALYTICS CHALLENGES

Despite the wide-reaching benefits that come with using big data analytics, its use also comes with challenges
are:
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e Accessibility of data. With larger amounts of data, storage and processing become more complicated. Big
data should be stored and maintained properly to ensure it can be used by less experienced data scientists and
analysts.

e Data quality maintenance. With high volumes of data coming in from a variety of sources and in different
formats, data quality management for big data requires significant time, effort and resources to properly
maintain it.

e Data security. The complexity of big data systems presents unique security challenges. Properly addressing
security concerns within such a complicated big data ecosystem can be a complex undertaking.

¢ Choosing the right tools. Selecting from the vast array of big data analytics tools and platforms available on
the market can be confusing, so organizations must know how to pick the best tool that aligns with users' needs
and infrastructure.

o With a potential lack of internal analytics skills and the high cost of hiring experienced data scientists and
engineers, some organizations are finding it hard to fill the gaps.

VIII. CONCLUSION

Big Data has been widely applied in recent years to every area of our lives and to every conceivable
industry sector worldwide. It is one of the most expensive resources available, and it may be used to
improve any operating procedure. It is essential for anyone interested in a career in data science to have a
foundational understanding of the fundamentals of data analysis as well as knowledge of the many forms of
data used in analytics. By enrolling in a reputable school or taking on professional training, you can take the
initial step into this profitable job field. Participating in Knowledge Hut's Big Data course is an excellent
place to get started. Big data analytics can result in more successful marketing, more revenue potential,
increased operational effectiveness, competitive advantages over rival companies, and other business
advantages.M. Beyer, Gartner says solving ‘big data’ challenge involves more than just managing volumes of
data. (2011) http://www.gartner.com/it/page.jsp?id=1731916

IX. REFERENCES

[1] M. Beyer, Gartner says solving ‘big data’ challenge involves more than just managing volumes of data.
(2011) http://www.gartner.com/it/page.jsp?id=1731916
[2] Abbasi, A, Sarker, S., & Chiang, R. H. Big Data Research in Information Systems: Toward an Inclusive

Research Agenda. Journal of the association for information systems, 17(2) 2019.
[3] Chen, D. Q., Preston, D. S., & Swink, M. How the use of big data analytics affects value creation in supply
chain management. Journal of Management Information Systems, 32(4), 4-39, 2019.

[4] Michael "Using lexical chains for text summarization," Proceedings of Big Data Text Summarization
Workshop, 2020.

[5] Ali “Big Data Pseudo Genetic And Probabilistic-Based Feature Selection Method For Extractive
Single Document Summarization", 2020.

[6] 0.Dehzangi " Big Data Efficient Fusion rule generation: A new approach using data mining principles
and rule weighting," IEEE FSKD, 2020.

[7] Jamesl., " Big Data The Fusion K-Means Clustering Algorithm," Computers & Geosciences, Vol. 20,

No. 23 pp. 291-303, 2020.

[8] Seema Shukla, " Big Data Fusion Database Using Extend Fusion K-Means Clustering," Issue 13, 2021
pp.1467-1478.

[9] Ladda Suanmali " Big Data Fusion Logic Based Method for Improving Text Summarization," IJCSIS,
Vol. 12, No. 19, 2021.

[10] Talla,Z. "A Study of Stemming Effects on Big Data Information Retrieval in Bahasa Indonesia,"
Master of Logic Project. Institute for Logic, Language and Computation 2021.

[11] Thawonmas, “A Fusion classifier with ellipsoidal regions on Big Data,” IEEE Trans. On Fusion Systems,
pp. 558-668, 2021.

[12] Li-Xin Wang “Big Data Generating Fusion Rules by Learning from Examples," IEEE Transaction on
Systems, Man, and Cybernetics, Vol.26, No. 6, 2021.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[945]


https://www.techtarget.com/searchenterpriseai/feature/9-data-quality-issues-that-can-sideline-AI-projects

