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Big Data Analytics is a growing trend in the recent past and has a cost effective approach
to analyzing health care data governing cloud platform. The major trends in healthcare
data have been incorporated with Big Data Analytics, which has High Volume, High
Velocity, and High Variety information resources of structured, unstructured, or dissimilar

data generated by cloud based healthcare systems and can be applied to improve cloud
awareness and cluster decision making. This offers promising research areas that have an
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impact on health care data analytics through the use of large volumes of wide adoption of
electronic health records when linking cloud environment data.
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1. Introduction:

In order to improve and sustain human health, it
needs diagnosis, treatment and prevention of human
healthcare, it produces massive amounts of data by
collecting and storing patient care, auditing,
management and guidelines and regulatory
requirements, has the ability and aims to support a
wide range of medical and healthcare activities,
including medical outcomes[1-4]. It is known that
health care data reach the level of Zettabytes, which
is believed to be approximately 50 petabytes, may
be rich in information including photographs and
annotations. Big Data Analytics in healthcare notes
that electronic data sets of very large and complex
information apply to the healthcare system and its
activities, improvements in data management and its
strategies from structured to semi-structured and
unstructured data, and conversion of data from a
stand-alone computer into a cloud atmosphere [5-7
]. Both data is linked to medical data for patients in
the healthcare industry. This uses rapid growth in
data volumes to discover correlations, patterns and
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trends in the data's critical complexity, and to find
actionable insights for better decision-making. They
can enhance quality and reduce healthcare delivery
costs. This includes clinical data and support
systems for clinical decision making. Healthcare
providers should invest on specific resources,
technology and methods to allow such potential
patient data to be used in digital patient records,
system-generated / sensor data such as monitoring
signs, social media posts, blogs, and medical journal
objects[8 ].Cloud computing is the most suitable
model for wide-scale processing and complex
handling as needed for big data. Cloud can minimize
data system expense, knowledge and background
maintenance, and at the same time enhance
functional skills and customer access. Big data
analytics in healthcare and the importance of cloud
services among this massive amount of data have
taken advantage of the Big Data boom to gain
insights for better informed decision making,
providing new perspectives for healthcare and being
referred to as a research area [10-11]. More and
more medical data are being downloaded to the
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cloud and exchanged by healthcare professionals,
and more insights on healthcare delivery processes
will create further comprehensive and informative
diagnosis and procedures, resulting in higher quality
care at lower costs and better overall Big Data
medical databases, one would assume. This paper
provides an overview of Big Data Analytics in
healthcare and its cloud-based healthcare
applications as they evolve these days. First, we will
clarify the more detailed introduction to Big Data
Analytics and Cloud Computing and the possibilities
they provide in the context of healthcare. There are
also obstacles, and we suggest an architectural
model for health care to address them in the next
chapter. The last chapter discusses some of Big
Data's healthcare applications.

2. Big Data Analytics in Healthcare

Predictably the amount of healthcare information
will increase dramatically in the future and the
healthcare payment structures differ in the years
ahead, presentation remuneration is emerging as
critical factors in today's medical field. Most focus
on benefit, but it should not be a primary goal, we
should use the principles of big data analytics and
methods to apply the techniques to efficiently
manipulate big data to reduce the cost of care and
mitigate the possible loss of revenue and profits [12-
14]. Big data is about "large volumes of high speed,
complex and variable data requiring advanced
techniques and technology to allow information to
be collected, processed, transmitted, handled and
analyzed." Current Big Data analysis methods can
be applied to the large amount of existing
unanalyzed patient related health and medical data
in order to obtain a deeper understanding of
outcomes. For healthcare, Big Data provides patient
related information from electronic health records,
clinical process decision aid, doctor order entry,
medical devices and sensors, etc., and data such as
emergency minimal associated with patient care,
news feeds, and research goals. This data is
extremely outstanding due to its ability, combining
data types and speed to be processed, making it
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difficult for older software or hardware to manage
it.

3. Big Data Characteristics in Healthcare
Big Data's features have 7V's:

Volume: The volume of healthcare data caused by
both old and new increases massively, the type of
dates has become an issue in data storage, but also
affects the complexity of data analysis. Thanks to
the transformation of paper data into digital form
with new data such as 3D images, genomics, etc.,
the amount of health care data will increase to
zettabytes of data in the near future. Cloud
Storage is an effective management of these
immense volumes of data [17].

Variety: As a result of growth in web media and
social networks, more and more assorted
unstructured healthcare data are generated on an
ongoing basis through unstructured data found in
paramedic records and prescriptions, handwritten
notes, X-rays and other images converted into
fitness devices, genetics, genomics and social media
as electronic cloud medical data[18-19].

Velocity: As medical data is generated, collected,
handled and investigated by applying the concurrent
algorithms, requests integrating data flows with
business processes and decision-making processes,
it will increase continuously. Throughout healthcare,
data can be static, medium velocity of repeated
measurements, aid for medical decision making, so
that accurate decisions can be made.

Veracity: This is problematic for Big Data when
information accuracy and compliance occurs, as data
may have been derived from numerous causes that
may not guarantee the quality and compliance of
medical data that affect patient safety. Quality data
is crucial for cost reduction [21].

Variability: It is important to interpret capable
information, i.e. sophisticated algorithms, in order to
retain the precise meaning of social media
comments stored in the cloud environment.
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Visualization: Readability and usability of the
social network information presentation requiring
multiple parameters to provide a representation of
the relationships between each related data

Value:Probability of manipulating all medical data
to generate new data and cost-effective quality. An
effective data analysis of large amounts of
healthcare data would derive its importance at low
cost, improving the quality of healthcare data
awareness prediction [22].

4. Different stages of Big Data analytics in
Health care:

As the amount of healthcare data dramatically
increases, compensation models adjust for a major
procedure and emerge when new wage factors of
success in the information system of
healthcare. Most focus on money, but it should not
be a primary goal, we must simply use the principles
of big data analytics and software to apply the
techniques to efficiently manipulate big data to
reduce the cost of care and mitigate  the
possible loss of revenue and income. Big data
analytics, statistical analysis, analytical methods,
and computational models are used effectively to
help medical data develop better vision of these
patients and make appropriate decisions safer. There
are four stages of big data analytics in healthcare.

i. Descriptive analytics:

Information can be analyzed on the basis of
historical and current healthcare outcomes and
classified as fresh informed information that can be
replicated under categorized and aggregate data to
be collected as useful information that can be used
to interpret data.

ii. Predictive analytics:

Based on the qualitative study, we can classify
patterns of relationships for future prediction to
explain possible evidence about what is going to
happen in the future and why it happens in the past,
which helps to prioritize patient care. We can use
data mining to predict medical risks and find hidden
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trends in large volumes of health data. It helps
minimize the number of patient readmissions

Iii. Prescriptive analytics:

Different substitutes for health and clinical
information to address issues involving infeasible
descriptive and predictive analytics are Foot Fourth.
Decide between various treatments and modified
treatment interferences.

iv. Discovery Analysis:

They use information knowledge to improve in the
future in order to recognize previously unknown
facts from medical data.

5. Big Data Architecture for Healthcare

The Big Data Healthcare Architecture includes four
layers of data, data collection, analytics and
knowledge discovery layers to apply Big Data
Analytics principles techniques (figl).

a. DatalLayer:Contains structured data from
external data sources, semi-structured health
monitoring system data and medical photo
unstructured.

b. Data Aggregation Layer:

Carries out three important data operations from
different sources

e Data acquisition: using data layer data with
different frequencies, sizes and formats, such
as messages, images and videos, using
wireless network and mobile devices linked
Sensors;

e Data transformation: collect, transform,
load; ETL software used for all forms of data
pre-processing.
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e Data Storage: Data is loaded as a batch
process into appropriate servers for further
storage and analysis depending on the
content. Because of their poor scalability,
extensibility and speed,

it is not desirable to use conventional SQL-based
relational database systems, instead we can use non-
relational NoSQL databases designed for large-scale
databases.

NoSQL databases have four models:
Document-stored — MongoDB and CauchDB ¢
Wide Column-stored — HBase,

Cassandra and DynamoDB -

Stored Key Value — Redis and Riak. Neo4J Graph-
stored.

c. Analytics Layer:
The following types of data analysis are
processes and analyses the different types of
data:

Hadoop Map Reduce: Analyze both structured
and unstructured data and process large cloud-
based datasets.

Stream computing: achieve real-timehigh-
performance stream data processing and enable
instant real-time data analysis to be detected and
responded to corresponding layer.
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Throughidentifying illegal behaviours, it can help
prevent fraud in healthcare.

Indatabase analytics: allow data warehouse
streaming by using data mining and analytical
techniques on a cloud platform that enables high
speed parallel processing, but its results are not in
real time, so only static predictions can be made.

d. Information Exploration Layer:

Generates different types of outputs

e Visualization Reports: allows different data
visualizations that improve healthcare data
on daily practice and decision making;

e Real-time Information Monitoring:
physiological ~ readings, alerts, data
navigation; used to assess a patient's health

e Clinical Decision Support: analysis data
about patients and their care can yield new
discoveries which support evidence based
medicine.

6. Big Data Challenges in Healthcare

The Big Data have led to significant chances to a
series of challenges, some of which have important
implications for healthcare:

e Data Quality

e Data Inconsistency and Instability

e Standards and Interoperability

e Limitations of Observational Studies

e Validation

e Analytical and Legal Issues

e Privacy and Security

e Data Expertise and Infrastructure

e Timeliness

e The IT leadership
6.1.Interdependency of Big Data Technologies

with Cloud

Cloud provides us with highly accessible data
storage volumes in the form of services provided
over the Internet to many people. Cloud helps all
operations for Big Data. It is a rapidly developing
technology and a template for enabling universal,
suitable platform to be accessed when necessary to
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share all kinds of medical applications and services
available, which can be delivered quickly and
releasedCloud, provides Comparative Performance
Development Clinical Operations forHealthcare to
control more appropriate and cost-effective methods
of sensing and treating following important benefits.

e Allows access to wider storage and processing
control when necessary.

e Allows transfer of digital healthcare records and
radiology information through Big Data
collection.

e Facilitates sharing and access to electronic
healthcare records that provide geographically
from different locations to reduce patient
reassessment.

e Allows all analyses of large-scale
techniques to obtain patient reassessment.

CONCLUSION:

data

Big Data Analytics enhances and enhances the cost-
effective analysis of healthcare data governing in
cloud platform. thus major developments in
healthcare data has been incorporated with big data
analytics with collection of activities, from disease
management and prevention to medical research,
and points to discernments in making more suitable
and acquainted decisions with  processing.
Nonetheless, difficulties often explore the potential
of big data in healthcare; the most notable difficulty
of analyzing is huge volumes of dissimilar
information to obtain accurate results in an effective
method that requires normalization, interoperability,
protection, privacy, expertise and resources for
improving the Big Data infrastructure and
incorporating the previously obtainable datasets.
Healthcare organizations should invest in educating
traders to use Big Data Analytics techniques to
make healthcare more capable and flexible in
addressing cloud platform economic challenges.
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