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Covid-19 for India: A Data Analytics Approach
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Abstract: The COVID-19 epidemic has caused a large number of human losses and havoc in the economic, social, societal, and
health system around the world. India also severely impacted throughout 34 states. First case reported on: 30 January 2020. As
of 10" June Ministry of Health and Family Welfare reported a total of 276,804 cases, 134,843 recoveries and 7,751 deaths. In
this project ,we aim to analyse COVID-19 data in India and find the key insights on patient demographics, patient clusters, state
and district level spread. To be able to foresee the local transmission rate, top affected districts and predict the saturation point of
the disease spread. In this work some datasets for each requirement were collected and organized those as per our requirements.
All redundant data were erdaicated and made it useful for each requirement. The these data were grouped using Hadoop. After
this query was written using Hive. To improve this planning Power Bl was used for enhancing the visions on COVID-19 as per
the said requirements .The collected data were used for state purpose to understand how COVID-19 spreads, the severity of
disease it causes, how to treat it, and how to stop it and update the strategy based on evidence.

Keywords: COVID-19 data set, Hive Tools, Bl generator, Big data, Data Analytics, Hadoop, Distributed File System

I. INTRODUCTION
In the current pandemic situation where COVID-19 has spread across the world impacting 150+ countries, India too is severely
impacted throughout 34 states. So, now analysing COVID -19 data for India using Big Data is become the most popular and
important topic for understanding patient clusters, state and district level spread and find key insights on patient demographics and
be able to foresee the local transmission rate, top affected districts and predict the saturation point of the disease spread. In this
project the patient demographics were analysed to understand the spread and trend in daily cases treatment.As India is a vast
country with a geographic area of 3,287,240 square of about 1.3 billion so, we consider state wise to Identifies the top 6 affected
districts in India. Big Data is not only a Broad term but also a latest approach to analyze a complex and huge amount of data; there
is no single accepted definition for Big Data. The challenge of Big Data is how to use it to create something that is value to the user.
How to gather it, store it, process it and analyze it to turn the raw data information to support decision making.
Hadoop allows to store and process Big Data in a distributed environment across group of computers using simple programming
models. It is intended to scale up starting with solitary machines and will be scaled to many machines. In this paper Hive tool is
used. The primary goal of Hive is to provide answers about business functions, system performance, and user activity. To meet
these needs strongly dumping the data into MYSQL data set, but now since huge amount of data in Terabytes which is injected into
Hadoop Distributed File System files and processed by Hive Tool.
Power Blis a Data Visualization and Business Intelligence tool that converts data from different data sources to interactive
dashboards and Bl reports. In this project we also use power Bl for data visualization. In the present work we are identifying the top
6 affected districts in India in order to improve the planning and strategy .Then we are identifying the patient demographics to
understand the spread and trend in daily cases treatment. After that we will analyse the key insights for new policy formation like
lockdown extension and also predict the saturation point for the spread. Customer can even get information about average time
taken by patients to recover and average time a patient stays in hospital.Customer can also track load on healthcare facility and get
the predicted number of ventilators required in future.

Il. SIGNIFICANCE

Hadoop is a highly s calable storage platform, because it can store and distribute very large data sets across hundreds of inexpensive
servers that operate in parallel so that thousands of terabytes of data and information regarding COVID-19 could easily be accessed.
The motivation behind the use of Big data analytics derives innovative solutions and it helps in understanding and targeting
customers. It helps in optimizing business processes and also helps in improving science and research. Here we Identifies patient
demographics to understand the spread and trend in daily cases treatment so It improves healthcare and public health with
availability of record of patients. Here the number of ventilators are predicted in order to satisfy the requirement in future, so using
this information many hospitals can understand the number of mechanical ventilators they needed to have available.
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It is a cost effective storage solution for exploring data sets. This provides reliable prediction of cases and performs even better
when modified to include more states and parameters. Straight forward and simple to use.Every second additions are made. One
platform carry unlimited information. Anyone can access vast information via surveys and deliver answer of any query.

IHLMETHODOLOGY
Hadoop is used for this data analytics. Hive is mainly used for structured data assuming all the Hadoop tools have been installed and
having semi structured information on COVID-19 data. Power Bl is used for COVID-19 data visualization.

Methodology used are as follows:
1) Create tables with required attributes
2) Extract semi structured data into table using the load a command
3) Analyse data for the following queries
a) List of top 6 affected districts in India Improves planning and strategy .
b) List of patient numbers to understand the spread and trend in daily cases treatment.
c) Average time taken by patients to recover.
d) The saturation point for the spread .
In the current pandemic situation where COVID-19 has spread across the world impacting 150+ countries, India too is severely
impacted: 34 states / UT affected. First Case Reported on: 30 January 2020 as of 10th June, Ministry of Health and Family Welfare
reported a total of 276,804 cases, 134,843 recoveries and 7,751 deaths the infection rate of COVID-19 in India is: 1.7 (significantly
lower than in the worst affected countries.
TABLE |

Reg_ID | Requirements
1 Data preparation: Loading into Hadoop
Quality data preparation
Identifying tool for BI
Identifies the top 6 affected districts in India Improves planning and strategy to provide
Identifies patient demographics to understand the spread and trend in daily cases treatment
Predicts the saturation point for the spread
/Average time taken by patients to recover, average time a patient stays in hospital — hospital occupancy

gl Bl wlN

IV.RESULT AND DISCUSSION
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Fig 1: Identification of the top 6 affected districts in India Improves planning and strategy
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File Machme View Input Devices Help
4% Applications Places System @ & B cloudera ) &%  ThuApr28, 3:59AM ~

cloudera@quickst:

File Edit View Search Terminal Help

In order to limit the maxisum number of reducers: &
set hive.exec.reducers.sax=<number>

In order to set a constant nusber of reducers:
set mapreduce. job. reduces=<nusber>

Starting Job = job 1651131824962 0007, Tracking URL = http://quickstart.cloudera:8888/proxy/application 1651131624962 6667/

Kill Command = /usr/lib/hadoop/bin/hadoop job -kill job 1651131024962 6607

Hadoop job information for Stage-1: number of mappers: 1; number of reducers: 1

2022-84-28 03:55:48,335 Stage-1 map = 6%, reduce = 6%

2022-84-28 ©3:55:57,485 Stage-1 map = 106%, reduce = 6%, Cusulative CPU 1.5 sec I

2022-84-28 ©3:56:69,660 Stage-1 map = 100%, reduce = 106%, Cusulative CPU 3.68 sec

MapReduce Total cumulative (PU time: 3 seconds 80 msec

Ended Job = job 1651131024962 0667

Execution log at: /tmp/cloudera/cloudera 26228428835555 bb8cfc81-53%a-4b9b-bcbd-2624fdcfda2db.log

2022-984-28 63:56:17 Starting to launch local task to process map join; maximum memory = 1013645312

2022-984-28 ©3:56:20 Dump the side-table for tag: © with group count: 155 into file: file:/tmp/cloudera/e589644c-7168-4f31

-aBea-b314c12a8514/hive 2022-64-28 03-55-32 678 8145847117430673213-1/-10cal-10084/HashTable-Stage-4/Maploin-napfiledd- - .hash

table

2022-984-28 ©3:56:20 Uploaded 1 File to: file:/tmp/cloudera/e589644¢-7188-4f31-a8ea-b314c12a8514/hive 2022-64-28 63-55-32

678 8145847117438673213-1/-10cal -18804/HashTable-Stage-4/Maploin-napfileds- - .hashtable (3466 bytes)

2022-84-28 03:56:20 End of local task; Time Taken: 2.833 sec.

Execution completed successfully

MapredLocal task succeeded —

Launching Job 2 out of 2

Nusber of reduce tasks is set to @ since there's no reduce operator

Starting Job = job 1651131024962 0688, Tracking URL = http://quickstart.cloudera:86888/proxy/application 1651131624962 0668/

Kill Command = /usr/lib/hadoop/bin/hadoop job -kill job 1651131024962 6668

Hadoop job information for Stage-4: number of mappers: 1; nuaber of reducers: 8

2022-84-28 93:56:32,168 Stage-4 map = 6%, reduce = 0%

2022-84-28 ©3:56:42,262 Stage-4 map = 100%, reduce = 6%, Cusulative C(PU 1.25 sec

MapReduce Total cumulative CPU time: 1 seconds 258 msec

Ended Job = job 1651131024962 6668

MapReduce Jobs Launched:

Stage-Stage-1: Map: 1 Reduce: 1 Cumulative (PU: 3.88 sec HDFS Read: 16383 HDFS Write: 116 SUCCESS

Stage-Stage-4: Map: 1 Cumulative CPU: 1.25 sec HOFS Read: 5653 HOFS Write: 6 SUCCESS

Total MapReduce CPU Time Spent: 4 seconds 338 msec

0K

62170

Time taken: 71.778 seconds, Fetched: 1 row(s)

hive>

& Icloud = lcloud = [cloud = lcl B cloud - TR =,

QNS08 R UG Breecr

H L Type here to search

Fig 2: Identification of patient demographics to understand the spread and trend in daily cases treatment

P4 Hadoop_sneha [Runeing] - Oracle VM VirtuaiBox - o x
Fle Michine View lnput Devices Help
+® Applications Places System % = 3 cloudera ¢ & Thu Apr28, 3:09AM ~

cloudera

File Edit View Search Terminal Help
n_hospital float) -
> row format delimited fields terminated by ',*
> lines terminated by '\n*' stored as textfile;
oK
Time taken: 6.557 seconds
hive> load data inpath ‘/user/cloudera/sneha/recove.csv' overwrite into table si
xth;
Loading data to table india.sixth
chgrp: changing ownership of "hdfs://quickstart.cloudera:8820/user/hive/warehous
e/india.db/sixth/recove.csv': User does not belong to supergroup
Table india.sixth stats: [nusFiles=1, nusRows=6, totalSize=1185, rawDatasize=6]
oK
Time taken: 0.914 seconds

uery ID = cloudera 202208428030707 008a22234-f9¢6-4981-a126-6b3189a761d9
Total jobs = 1
Launching Job 1 out of 1
Number of reduce tasks determined at compile time: 1
In order to change the average load for a reducer (in bytes):
set hive.exec.reducers.bytes.per.reducer=<nusber>
In order to limit the maximum number of reducers:
set hive.exec.reducers.max=<nusber>
In order to set a constant number of reducers:
set mapreduce. job.reduces=<number>
Starting Job = job 1651131024962 8605, Tracking URL = http://quickstart.cloudera:8888/proxy/application 1651131024962 0665/ L |
Kill Command = /usr/lib/hadoop/bin/hadoop job -kill job 1651131024982 0665
Hadoop job information for Stage-1: number of mappers: 1; number of reducers: 1
2022-04-28 ©3:07:54,129 Stage-1 map = 8%, reduce = 0%
2022-84-28 ©3:08:05,544 Stage-1 map = 106%, reduce = 6%, Cumulative CPU 2.07 sec
2022-64-28 ©3:08:15,552 Stage-1 map = 1068%, reduce = 106%, Cumulative CPU 3.6 sec
MapReduce Total cumulative CPU time: 3 seconds 660 msec
Ended Job = job 1651131024902 0665
MapReduce Jobs Launched:
Stage-Stage-1: Map: 1 Reduce: 1 Cumulative CPU: 3.6 sec HDFS Read: 8659 HDFS Write: 18 SUCCESS
Total MapReduce CPU Time Spent: 3 seconds 660 msec

oK
20.08742429270889
Time taken: 38.603 seconds, Fetched: 1 row(s)
hive> | -
% [cloudera@auickstart: % Icloudera@auickstart:~1 (88 daudea@mickctan~ o ‘= v
QONSo0S R UG By

H L Type here to search

Fig 3: Identification of the Average time taken by patients to recover
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cloudera@quickstart:~

File Edt View Search Terminal Help

Kill Command = /usr/lib/hadoop/bin/hadoop job -kill job_ 1651131624962 6685
Hadoop job information for Stage-1: number of mappers: 1; number of reducers: 1
2022-84-28 ©3:07:54,129 Stage-1 map = 6%, reduce = 6%

2022-64-28 ©3:68:05,544 Stage-1 map = 186%, reduce = 6%, Cumulative CPU 2.87 sec
2022-84-28 ©3:08:15,552 Stage-1 map = 188%, reduce = 168%, Cumsulative CPU 3.6 sec
MapReduce Total cumulative CPU time: 3 seconds 668 msec

Ended Job = job_ 1651131824962 6685

MapReduce Jobs Launched:

Stage-Stage-1: Map: 1 Reduce: 1 Cumulative CPU: 3.6 sec HDFS Read: 8659 HOFS Write: 18 SUCCESS
Total MapReduce CPU Time Spent: 3 seconds 668 msec

oK

=

20.687424292768389
Time taken: 38.683 seconds, Fetched: 1 row(s)

ry ID = cloudera 20228428831111 f63ad356- fcd7-46ed-87ab-644ee68b764f
Total jobs = 1
Launching Job 1 out of 1
Nusber of reduce tasks determined at compile time: 1
In order to change the average load for a reducer (inm bytes):
set hive.exec.reducers.bytes.per.reducer=<nusber>
In order to limit the maximum number of reducers:
set hive.exec.reducers.sax=<number>
In order to set a constant number of reducers:
set mapreduce. job. reduces=<number>
Starting Job = job 1651131824962 06666, Tracking URL = http://quickstart.cloudera:8688/proxy/application 1651131024982 6666/
Kill Command = /usr/lib/hadoop/bin/hadoop job -kill job 1651131624962 6606
Hadoop job information for Stage-1: number of mappers: 1; number of reducers: 1
2022-64-28 ©63:11:32,002 Stage-1 map = 6%, reduce = 6%
2022-64-28 ©3:11:41,164 Stage-1 map = 188%, reduce = 6%, Cumulative CPU 1.13 sec
2022-64-28 ©3:11:51,996 Stage-1 map = 168%, reduce = 166%, Cusulative CPU 2.73 sec
MapReduce Total cumulative CPU time: 2 seconds 738 msec
Ended Job = job 1651131024962 6666
MapReduce Jobs Launched:
Stage-Stage-1: Map: 1 Reduce: 1 Cumulative CPU: 2.73 sec HDFS Read: 8668 HDFS Write: 19 SUCCESS
Total MapReduce CPU Time Spent: 2 seconds 738 msec

oK

19.819382429122925

Time taken: 32.99 seconds, Fetched: 1 row(s)

hive> || &
B [coudera@auickstart:_.. | B8 Ic ? 1= 1 [ ] ]

H R Type here to search

Fig 4: Identification of the average time a patient stays in hospital

A. Visualization of COVID-19 in India
1) Requirement -2
Identification of patient demographics to understand the spread and trend in daily cases treatment
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A Power BI Dataset can work as a collection of data for use in Power Bl reports, and can either be connected to or imported into a
Power Bl Report. A Dataset can be connected to and get their source data through one or more Data flows.

The tool we used to develop this visualisation is power bi. To identify the top 6 districts we used map view as a visual from the
entire state data we got this total 6 districts as most increased cases.

From the top 6 lists

et O e e @ e ® QP e ® e ® w-

Delhi has cases more cases compare to the other districts

Total cases : 140743

Present active cases are 9561

Decreased cases are 4058

Total recovered cases are 127124

Delhi in district made up 22.00% of confirmed cases out of 6 districts.

2" highest cases are in Maharashtra state in Mumbai district with the confirmed cases of 120150. Total active are 20546, decreased
6648, recovered 92659 Mumbai in district made up 18.78% to display this visual we used map .
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g1

9

3 highest cases are in Tamil nadu state in Chennai district with the confirmed cases of 106096. Total active are 11723 , decreased
2245, recovered 92128 .Chennai in district made up 16.59% to display this visual we used map.

< Back 10 repont L ACTIVE.

AND BY STATE AND DiSTRCY

LAST REFRESH:4/29/2022, 121949 P12
District @ Eengaluru Urban @ Chernai @ Delni @Mumbai @ FPune @ Thane

& Gobak = Top6affectedd.. v ¥

6
Page1of 1

4" highest cases are in Maharashtra state in Pune district with the confirmed cases of 104353.total active are 41000 , decreased 2496,
recovered 60857 .Pune in district made up 16.31% to display this visual we used map .

< Back 1o repont CONFIRMED. ACTIVE. DECEASED AND RECOVERED  BY STATE AND DISTRICY

LAST REFRESHA/20/2002, 121949 #a
District ®8engairy Urban @ henna @Dl @Mumbai @ Pune @ Thane

3
LS

S TR, e}
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5™ highest cases are in Maharashtra state in Thane district with the confirmed cases of 100875.total active are 27012, decreased
2879, recovered 70983.Thane in district made up 15.77% to display this visual we used map .

< Back o report . ACTIVE. e Y STATE AND DXSTRICT LAST REFRESI4/29/2022, 12:19:49 PM

District ®8e0galury Urban @Chenna @D @Mmbs ®Fune @Thane

6" highest cases are in Karnataka state in bengaluru urban district with the confirmed cases of 67425.total active are 32314,
decreased 1178, recovered 70983.bengaluru urban in district made up 15.77% to display this visual we used map .

{  Backw repon ACTIVE. AND BY STATE AND DISTRCT LAST REFRESHA/29/2022, 121949 M

District ®Lengaluru Urban @Chernas @ Dets @Mumba @Fune @ Thane

~d

The total cases in these districts are 639642, active 142156, decreased 19504 , recovered 477683.
To improve this planning the visions on COVID-19 were improved as per the said requirements. The collected data for state is
employed to understand the top 6 affected districts. One of the main things we’ve learned is that the faster all cases are found, tested
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and isolated, the harder we make it for this virus to spread. This principle will save lives and mitigate the economic impact of the
pandemic. The strategy requires a whole-of-government and whole-of-society response. The resolve and sacrifice of frontline health
workers must be matched by every individual and every political leader to put in place the measures to end the pandemic.

2) Requirement -3

Identification of patient demographics to understand the spread and trend in daily cases treatment
This visualization was developed by using Donut chart for clear visual of states. To prevent the spread and trend in the daily cases
treatment, we need to minimize social and economic impact through multisectoral partnerships. communicate critical risk and event
information to all communities and counter misinformation.
This can be achieved through a combination of public health measures, such as rapid identification, diagnosis and management of
the cases, identification and follow up of the contacts, infection prevention and control in health care settings, implementation of
health measures for travellers, awareness-raising in the population and risk communication.

Here in the above picture it shows the data visualization which is made.

< Back to report
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78 (7.81%)

12 (1.2%)

@Telangana

demographics of patient |

demographics of patient |

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




< Back o mpont SUM OF NUMBER OF CASES  BY STATE AND DATE ANNOUNCED

4

4 0.4%) ¥

( Back to report SUM OF NUNSER OF CASES BY STATE AND DATE ANNOUNCED

€& Gobak = Paget v | A

International Journal for Research in Applied Science & Engineering Technology (IJRASET)

ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue Il Feb 2023- Available at www.ijraset.com

@ Uttar Pradesh

® Kerala
@ Chhattisgarh
@ Tamil Nadu
@ Assam
@ Sikkim
©® Madhya Pradesh
® Himachal Pradesh
110.1% @ Dadra. Nagar Haveds, Daman and Dit
® Mizoram
® Haryana
@ West Bengal
48415 @ Jamemu and Kashenir
@ Punjab
0Goa
@ narkhand
@ Dethi
@ Kanataka

@ Tclangana

State
®Bhar

@ Utakhand

O Chandigarh

@ Andaman and Nicobar Islands
ORajasthan

. Jtar Pradesh
®Kerala

@ Chhattisgarh

@ Tamil Nadu

@ Assan

@ Sikkinr

OMadhya Pradesh
@ Himachal Pradesh

©®Dadra. Nagar Havel, Daman and Di

L LUPSTET

@ Jammu and Kasha
®Puryeb

0G0

@ harkhand
ODelhi
OKamataka

®Telangana

demographics of patient

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 11 Issue Il Feb 2023- Available at www.ijraset.com

< Backiorepon SUM OF NUMBER OF CASES  BY STATE AND DATE ANNOUNCED AST REFRESH4/29/20.

L
@Odisha
L L

®Andhra Pradesh

®Arunachal Pradesh

& Goback = Page 1 N/ »~ demographics of patient |
3) Requirement 4
Predicts the saturation point for the spread
A line representing the predicted moduli resulting from the equations spread in the data points at particular degree of saturation .in
this the regression analysis yields a predicted value for the criterion resulting from a linear combination of the predictors. To predict
the saturation point we used line chart to display the visual of increased cases in the states, average duration of per patient to find out
the saturation where can the cases are more by using the limits as a prediction . upper limit and lower limit is taken as a key to know
the saturation point of spread in states as per cases and it shows for every state . The appearance and fast spreading of Covid-19 took
the international community by surprise. Collaboration between researchers, public health workers, and politicians has been
established to deal with the epidemic. One important contribution from researchers in epidemiology is the analysis of trends so that
both the current state and short-term future trends can be carefully evaluated. This can be used for other researchers collaborating
with and advising health institutions around the world during the Covid-19 outbreak or any other epidemic that follows the same
pattern. We hope it may help facilitate policy decisions, the review of in-place confinement measures, and the development of new
protocols.

DY -
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4) Requirement 5

Average time taken by patients to recover, average time a patient stays in hospital-hospital occupancy.

The COVID-19 pandemic has placed an unprecedented strain on health systems, with rapidly increasing demand for healthcare in
hospitals and intensive care units (ICUs) worldwide. As the pandemic escalates, determining the resulting needs for healthcare
resources (beds, staff, equipment) has become a key priority for many countries. Projecting future demand requires estimates of how
long patients with COVID-19 need different levels of hospital care.

We made a visual report to understand how much time patients took their time to recover and who stays in the hospital .average
time of a patient is different in every state because it depends on the patients majority. The area chart shows the patients data that
how many patients are staying in hospital and how many are recovered all these are calculated by the patients average rate in per
state.
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V. CONCLUSIONS

The volume of data increases dramatically over time, especially data generated on the global pandemic caused by COVID-19. Such
volume of data requires utilizing big data analytics tools along with Bl tool to make sense of the pandemic and its spread in a timely
manner. In this study, we presented a review of several data analysis applications for COVID-19 to find key insights on patient
demographics, patient clusters, state and district level spread and also to find transmission rate, top affected districts and predict the
saturation point of the disease spread. Finally, we highlighted and discussed about track load on healthcare facility and predict
number of ventilators required in future. The pandemic has exposed India’s cherished inadequate medical infrastructure. India is a
country of 1.3 billion people but around 75 precent of the healthcare infrastructure is focused in urban areas and making basic
facilities inaccessible to rural areas. In this regards the data analytics can play a crucial role. It can bridge the gap between
healthcare access and affordability across the country. So using this information, people of India can be prepared with a complete
reformation within the healthcare sector led by digital technologies and the pandemic became a perfect time to effect this change.
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