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Abstract: Twitter is a social media platform used by millions of people around the world. People express their
feelings by posting tweets related to various topics and products. Sentiment Analysis on these tweets can be
performed to analyse their opinion. This paper endeavours to perform Sentiment Analysis by extracting tweets
related to diabetes domain from twitter.com via Apache Flume and store them in JSON format. By using Apache
Hive, the tweets are transferred from the text file to a table and are analysed by comparing the sentiments expressed
in the tweets with the AFINN dictionary. Each individual tweet is scored based on a scale from -5 to +5, where a
score having value less than zero indicates a negative sentiment; a zero indicates a neutral sentiment, and a score
which has a value greater than zero indicates a positive sentiment. This study can benefit the people suffering from
diabetes by making them aware about diet, lifestyle and precautionary measures required to manage their condition
in a better way. Also the heath care organizations can utilize the results of this research and improve their strategies
to benefit the society.
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1. Introduction

In recent years, millions of users have started using social media platforms such as Twitter, Facebook and
Instagram. People express their opinions using these social media websites and these opinions can be analysed to
form future policies by different organizations. This paper endeavours to perform Sentiment Analysis by extracting
tweets related to diabetes domain from twitter.com via Apache Flume and store them in JSON format. By using
Apache Hive, the tweets are transferred from the text file to a table and are analysed by comparing the sentiments
expressed in the tweets with the AFINN dictionary.

1.1 Sentiment Analysis

Sentiments are internal feelings and emotions of a person towards an entity in real world. Sentiment analysis is a
process of extracting and stating the opinions from very large files. The major sources include reviews, comments
from social networking sites and political judgements made by people. The fields such as natural language
processing and data mining handle the process of sentiment analysis by applying various methods and algorithms in
sophisticated manner. Sentiment analysis is also referred as opinion mining because data mining is applied to extract
and segregate opinions. The sentiments based on the nature of an opinion can express positive, negative or neutral
attitude of a person towards an object. The reviews, comments and judgements provided for products and services
offered by an organization are valuable assets for future policy formation. Manual reading and extracting useful
opinions from large number of reviews and comments seems very tedious and time consuming [1] [2]. The
sentiment analysis replaces the process of manual opinion handling with a set of well-defined NLP and data mining
algorithmic techniques that work from automatic data collection to presentation of results in efficient and interactive
ways. The approach adopted in the analysis is a series of steps to establish the results based on the polarity of
opinions provided by contributors. The first step generally specifies identification of sentiments from a given
sentence or text. The basic approach stores all or maximum opinion words into a file or database for comparison
purpose. The reviews and comments are processed against these database opinion words to determine whether a
review or comment contains any opinion or not. Other methods such as dictionary-based and corpus-based use
online references such as WordNet to find the polarity of opinion. Polarity states

whether an opinion shows favourable or unfavourable attitude about any object. Polarity can be ranged on a given
scale to conclude the overall rating of an object [3] [4].

Dictionary-based methods sometimes appear less effective to categorize the nature of an opinion. For example, the
word ‘long’ has different polarity in a given context. “This cell phone has long battery life” states positive opinion
whereas “It takes so long to boot up the system” states negative opinion. The nature of same word can be different
on the basis of context. The corpus-based methods are proved to solve this chaos at some level [5] [6].

2526



Twitter Sentiment Analysis In Diabetes Domain Using Apache Flume And Hive

Sentiment analysis process can be performed at document, sentence and aspect level. At document level multiple
lines or paragraphs provided by a single opinion holder are grouped under one entity called document. This
document is then processed against sentiment analysis procedures to anticipate the negative, positive or neutral
attitude of contributor. The next approach which is sentence level works only on a single sentence. A single sentence
may contain both subjective and/or objective information. Subjective information may contain negative, positive or
no opinion word [7]. However, objective information just contains facts that doesn’t play any vital role to access the
sentiments. At the sentence level, subjectivity is to be found to judge the polarity of opinions. The above two levels
only state negative or positive attitudes toward an entity. Feature of an entity cannot be determined based on the
opinions found in the data. The third level that is aspect level helps to find sentiments about given aspect or feature
of a target product or service. At the aspect level, firstly the entity is to be recognized and detected followed by the
classification of features of the entity. N-gram modelling techniques can be implemented to classify the sentiments
[8]. So, with the tremendous growth in field of data sciences, a number of advanced methods are being implemented
to perform sentiment analysis to get accurate results [9].

1.2 Diabetes
Diabetes is related to special hormone called insulin. Insulin is required for distributing and consuming glucose in
body for correct functioning of all other body parts such kidneys, heart etc. This insulin is produced by an organ
called pancreas. The production level of glucose depends on
what and how much one eats in one’s diet plan. Whenever pancreas does not work properly due to sickness or other
reasons, it does not produce enough insulin which is necessary to consume glucose in blood. At that time, level of
glucose in blood raises abnormally. This unprocessed glucose level crosses its prescribed range, is called diabetes.
Some people call it raising blood sugar in simple ways. The classification on types of diabetes is Type 1, Type 2 and
Gestational diabetes. Type 1 diabetes is also named as juvenile onset diabetes. This diabetes is mostly found in
young people and children. The insulin is not produced by pancreas in appropriate amount and some time it doesn’t
produce insulin anymore. This condition can occurs due to autoimmune condition of body. The autoimmune
sometimes Kills the beta cells in pancreas responsible for producing insulin. Lack of insulin in body raises glucose
level due to which a person needs doses of insulin in any form on daily basis. In type 2 diabetes, human body
becomes insulin resistant. It means body system doesn’t behave properly. This is also called adult onset diabetes.
The functioning of insulin which takes glucose from blood into our body cells get affected. In this type of diabetes,
the major concern is functioning of insulin system than production of insulin in body. This type of diabetes is
usually found in middle and upper age group. Healthy diet plan, physical activity and regular intake of insulin may
help to stabilize the blood glucose level in Type 2 diabetes. The gestational diabetes is normally found in pregnant
women (during pregnancy) and it automatically disappears after the birth of baby. When a person feels some of the
symptoms such as weight loss, fatigue and frequent urination that relates to diabetes, then a person may be
suggested to check blood sugar level. Deranged values of glucose level in blood confirm the diabetes in the person.
A special test called AL1C test is usually prescribed to assess average blood sugar level for 2-3 months. The
symptoms of both types of diabetes are almost identical like unexpected weight loss with fatigue, intense thirst and
hunger, frequent urination, foot infection, skin and eyes problems etc.
Patient must consult endocrinologist for better treatment of either type of diabetes. Patient has to take regular
medicines prescribed by specialist. Diabetes may lead to heart-failure, kidney failure and other complications in
body if not treated well. The normal range of blood glucose level is 70 to 130. When level increases to 180 or
above, then patient comes under the category of
diabetic patient and he needs to take care. Regular checking of blood glucose level is prescribed to prevent any
emergency situation [10].
1.3 Precautionary Measures of Typel and Type 2 Diabetes.
Prevention is better than cure in all types of diseases. The precautionary measures suggested by different health care
institutions in their tweets for the patients of both types of diabetes to reduce the symptoms of diabetes are as
follows:

o Regular check-up of blood sugar level and taking appropriate steps accordingly.

o Follow healthy diet plan and increase physical activities. Lower the intake of foods that contain sugar
directly or indirectly.
Regular workout is a key to avoid high glucose level in blood.
Controlling body weight also helps to maintain required blood sugar level.
Taking enough sleep and avoiding stress can also help to decrease symptoms of diabetes.
Always control over blood pressure, cholesterol and cognitive issues.
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e  Tryto prevent skin, foot infection.
e Regular check-up of eyesight because diabetes also affects eyes.

1.4 Diet and lifestyle for Type 1 and Type2 Diabetic patients.
Diet plays very important role to maintain prescribed range of glucose level in blood. Diet for Type 1 and Type 2
diabetic persons is as follows:
e Lessen the intake of carbohydrates, fried and saturated fatty acids.
e The healthy diet for diabetic patients includes fresh fruits, whole grains, high fibres and non-starchy
vegetables.
e Take omega-3 fatty acids which are found in flax seeds. Omega 3 fatty acids also improve cardiac health.
Cardiac health should be maintained in diabetes to avoid stroke.
e Itisalso advised to eat into intervals rather than eating too much.
Lifestyle of both types of diabetic patients usually includes weight management, regular workout and limiting intake
of sugar. Physical activities also improve blood circulation in diabetic patients. Regular exercises also help to
maintain health of other body organs such as heart, lungs,
liver and kidneys. A healthy lifestyle also follows regular walking of 30 minutes post meal. It boosts up pancreatic
functioning of body.

1.5 Treatment of Type 1 and Type 2 Diabetes.

In type 1 diabetes, immune system attacks the pancreatic beta cells. Due to this, insulin production in body gets
stopped. So, the basic treatment of type 1 diabetes needs regular intake of insulin in body. Various methods for
inserting insulin in body are injection, insulin pump, insulin spray etc. Due to advancements in medical science,
person can go for other treatments such as islets transplantation, stem cells and gene therapy depending on the
severity of diabetes. The treatment of type 2 diabetes highly depends on one’s lifestyle. As it does not need any
particular treatment if patient follows healthy lifestyle. But, in some cases, medication with supplements of insulin is
also adopted by some patients [11].

Diabetes is actually a malfunctioning in body that can be controlled but cannot be cured completely. All
precautionary measures can be taken as lifetime treatment for diabetes.

2. Proposed Work
In order to perform Sentiment Analysis on a large dataset, we use Apache Flume, which is a powerful tool that can
be used to extract tweets from Twitter.com by configuring the twitter.conf file.

File Edit Search View Encoding Language Settings Tools Macra Run Plugins Win
cEHEHBRG&| | |#h % | % x| BE|=T[E
B mapred-site am \ e 1 ]Elw-zi:zc IE:"‘?:'E.E.TET”:EE 6.TMP
1 TwitterAgent.sources = Twitter
TwitterAgent.channels = MemChannel
TwitterAgent.sinks = HDFS

[ twitter.conf E3 ‘

W N

5 TwitterAgent.sources.Twitter.type = com.cloudera.flume.source.TwitterSource
6 TwitterAgent.sources.Twitter.channels = MemChannel
7 TwitterAgent.sources.Twitter.consumerKey = wYw6tOlki2Tae7T1lsTp2f0ZzQ
9 TwitterAgent.sources.Twitter.consumerSecret = uQQjQC8Q8UXr9viRLGRUpWNLWThV{33eepubKNUbkx2cgK4MD7
9 TwitterAgent.sources.Twitter.accessToken =826024036719173633-zsX1DFDS6tI01207DpyL4oFhkCL23rf

10 TwitterAgent.sources.Twitter.accessTokenSecret =22BaDOkicTh3SRtTRIynBQiAVDXn4icZZ5fP7xKoxcVX1l

11 TwitterAgent.sources.Twitter.keywords = diabetes, tld, t2d

12 TwitterAgent.sinks.HDFS.type = hdfs

13 TwitterAgent.sinks.HDFS.hdfs.path = hdfs://localhost:8000/user

14 TwitterAgent.sinks.HDFS.hdfs.fileType = DataStream

15 TwitterAgent.sinks.HDFS.hdfs.writeFormat = text

16 TwitterAgent.sinks.HDFS.hdfs.batchSize = 100

17 TwitterAgent.sinks.HDFS.hdfs.rollSize = 0

18 TwitterAgent.sinks.HDFS.hdfs.rollCount = 0

9 TwitterAgent.sinks.HDFS.hdfs.rollIntexrval = 0

20 TwitterAgent.channels.MemChannel.type = memory

21 TwitterAgent.channels.MemChannel.capacity = 1000

22 TwitterAgent.channels.MemChannel.transactionCapacity = 1000

24 TwitterAgent.sources.Twitter.channels = MemChannel

25 TwitterAgent.sources.Twitter.maxBatchSize = 50000

26 TwitterAgent.sources.Twitter.maxBatchDurationMillis = 100000
27 TwitterAgent.sinks.HDFS.channel = MemChannel

Figure 1: twitter.conf file
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We apply for Access token and Consumer key at developer.twitter.com and provide those keys in the configuration
file. Apache Hive is used to move the extracted tweets from a text file into a table and then we perform Sentiment
Analysis using HiveQL.
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Figure 2: Twitter Sentiment Analysis Architecture

3. Methodology
The described methodology is used to perform Sentiment Analysis:

1.
2.
3.

4.
5

Initially, we turn on namenode, datanode, yarn node manager and resource manager.

For extracting tweets from twitter.com, the keywords diabetes, t1d, t2d are used in twitter.conf file.
Tweets are fetched using Apache Flume which is unstructured data. This format of data is known as JSON
format.

The file containing tweets is downloaded using Web HDFS and stored in a table using Apache Hive.

By comparing the words in the tweets with AFINN dictionary, the score of individual words mentioned in
the tweets is calculated based on a scale from -5 to +5.

From the score of individual words in a tweet, the final sentiment score of the complete tweet is generated.
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Starting the Hadoop Ecosystem:
Hadoop Ecosystem is started using the following command:

After the execution of this command, namenode, datanode, yarn resource manager and yarn nodemanager get started
as shown in figure 3.

Start-all.cmd nayenode ytanode yarn resoyrce manager - yam n}de manager

£21/02/02 13:49:49 INFO datanode.DataNode; Block pool Block pool BP-148611459-
192.168.3.20-1603864419965 (Datanode Uuld 2be7cf73-ca8l-ded3-afd-126b884c62b

21/62/62 13:52:52 WARN util.SysInfoWindows: EXpected split length
J of sysInfo to be 11. Got 7

" [&v] Administrator: Command Prompt

length
) 2820 Microsoft Corporation. All rights reserved.
length

C: \WINDOWS\system32>cd C:\hadoop\hadoop-2.8.8\sbin

C:\hadoop\hadoop-2.8.8\sbin>start-all.cmd

P Type here to search

Figure 3: Hadoop Ecosystem

Extracting Twitter Data:
The tweets are extracted from Twitter.com using Apache Flume by executing the following command:

Figure 4 shows the extraction of tweets using Apache Flume.

Flume-ng agent —conf ./conf/ -f conf/twitter.conf —property flume.root.logger = DEBUG,console —n
TwitterAgent
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1) Administrator: Command Prompt - Flume-ng agent -canf f conf/twitter.conf -property flume.root.logger=DEBUG, console -n TwitterAgent

icrosoft Windows [Version 18.8.19041.746]
) 2020 Microsoft Corporation. AL rights reserved.

IC:\WINDOWS\systen32>cd C:\flume\apache-flume-1.9.0-bin
IC:\flume\apache-flume-1.9.8-bin>Flume-ng agent -conf ./conf/ -f conf/twitter.conf -property flume.root.logger=DEBUG,console -n TuitterAgent

C:\flume\apache-flume-1.9.8-bin>powershell . exe -NoProfile -InputFormat none -ExecutionPolicy unrestricted -File C:\flume\apache-flume-1.9.8-bin\bin\flume-ng.ps1 agent
-conf .fconf/ -f conf/twitter.conf -property flume.root.logger=DEBUG,console -n TwitterAgent

Sourcing environment configuration script ./conf/\flume-env.psl

ARN: Did not find ./conf/\flume-env.psl

Including Hadoop libraries found in (C:\hadoop\hadoop-2.8.8) for DFS access

ARN: HBASE_HOME not found

Including Hive libraries found via (C:\hadoop\hadoop-2.8.8\hive\apache-hive-2.1.8-bin) for Hive access

Including Hive conf dir (C:\hadoop\hadoop-2.8.8\hive\apache-hive-2.1.8-bin\conf) in classpath for Hive access

Including HCatalog libraries (C:\hadoop\hadoop-2.8.8\hive\apache-hive-2.1.8-bin\hcatalog\share\hcatalog) for Hive access

Running FLUME agent :
class: org.apache.flume.node.Application
arguments: -n TwitterAgent -f "C:\flume\apache-flume-1.9.8-bin\conf\tuitter.conf"

1406

R Type here to search

Figure 4: Apache Flume extracting Twitter Data

ADOBE o B

The tweets are stored in a text file as shown in figure 5 and then this file is moved to HDFS in order to perform

Sentiment Analysis using Apache Hive.
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{"in_reply to status id str":null,"in reply to status 1d":null,"created at":"Non Feb 22 43:14:35 +6060 2821°,"in reply to user id str":null,"source™:"¢a href=\"http://tuitter. con/dowmload/androdd\" rel=\"mofollowl"Miitter for &
{"in_reoly to_status_id str":null,"in reply to status 1d":null,"created at":"Non Feb 22 43:14:37 +6060 2821°,"in reply to user id str":null,"source”:"¢a href=\"http:/tuitter. con/domLuad Tphone\” rel=\"nofolloa) "Yuitter for iPl
{"in_renly to_status_id str":null,"in reply to status id":null,"created at":"Non Feb 22 43:14:47 +6080 2821°,"in reply to user id str":null,"source™:"¢a href=\"http: /tuitter. con/domLuoad iphone\” rel=\"nofollo) "Yuitter for iPl
{"extended_tueet"{"entities":"urls":[], "hasntags™[],"user nentions™:[{"indices":[§, 18], "screen nane”:"GovMurphy”,"id str":"048946378930569880" , "nane": "Gavernor Phil Nurghy”,"id":4804378930600880 ), ["indices": [244, 258, "screet
{"extendad tuest":{"extended entities":{"nedia":[{ display url":"pic. tuitter. con/ThupjIlpu’,"indices”:[194,207],"sizes”:{"small”:{"w":554,"h" 389, "resize”: it "}, "Targe™{"u":554,"h" 388, "recize”:"Fit"), "thumh": "’ 158, "h": 156
L]
)

Tet In2044T5 Col 3904 Wese European (Windovs| O characers (/204416 ines

Figure 5: File containing tweets downloaded from HDFS

The image shown in figure 6 shows the details of file containing tweets downloaded via Apache Flume.
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€ Cc Q ® localhost:50070/explorer. html#/user Q ° :

Hadoop Overview  Datanodes  Datanode Volume Failures ~ Snapshot  Startup Progress  Utilities

File name: FlumeData.1613109902706

Browse Directory | file size: 1.13 6B

Juser Gol =
Show 25 v entries Search:
Permission  |: Owner Group Size Last Modified Replication Block Size Name
Tl HOD supergroup  35443KB  Feb1211:34 1 256 MB FlumeData. 1613109627150 i
-TW-T- [ HOD supergroup  1.13GB Feb 22 09:30 1 256 MB FlumeData. 1613109902706 i |
Showing 1 to 2 of 2 entries Previous Next

Hadoop, 2017.

Figure 7 illustrates the properties of the file downloaded from HDFS.

E FlumeData. 161

General Securty Detalls Previous Versions

"Ha |HumeDmaJE131m¥HHﬁﬂG

Type of file:  TMP File (imp)
COpens with: g MNetepad++ : a free (GN Change...

Location: C:\Users\HOD Downloads
Size: 1.12GB (1,21,21,96,289 bytes)
Size ondisk:  1.12GB (1,21,21,98,912 bytes)

Created: 22 February 2021, 08:45.07
Modified: 22 February 2021, 08:45:29
Accessed: 22 February 2021, 08:45:31

Adtributes: [CJRead-only []Hidden Advanced...

Coce | [ ot
Figure 7: Properties of the file downloaded from HDFS
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Creating a table using Apache Hive:
We create an empty table where the tweet Id and text of tweet are stored using the following command as shown in
figure 8.

CREATE EXTERNAL TABLE diabetes_data_twitter (id BIGINT, text STRING) ROW FORMAT
SERDE 'com.cloudera.hive.serde.JSONSerDe' LOCATION ‘/user’;

ATION *fuser”;

o rous affected (9.

hive)

Figure 8: Creating a table to store downloaded file using Hive QL

Moving data into the table:
We move the twitter data into the table diabetes_data_twitter using the following command:

LOAD DATA INPATH °¢/user/flume/tweets/FlumeData.1613109902706° INTO TABLE
diabetes_data_twitter;

Displaying the table in Apache Hive:
In order to display the data from the table, the following command is executed:

After the execution of above Hive command, the table showing tweet ID and text is displayed on Hive Terminal as
shown in figure 9.

s select * from diabetes_data_twitter;

hive> select * from diabetes

0
1363556299254988804 RT @incmnszmx ienes #diabetes evita las hipoglucemias haciendo comidas peque?as y frecuentes, consume una colaci?n antes de dormir. ToO
1363556322881335297 @ No but Nick Jonas really had me thinking diabetes was gonna take him out at any second when I was in middle school ??
1363557@30179581953 RT @blah_baa: @BorisJohnson @leremy_Hunt @MattHancock @BBCNews #Ridge @ChangiAirport @ZeroCovid_UK @ZeroCovAlliance @Parents_Utd @UKActiontO
1363560783620276233 The resverstrol in red wine is one of the polyohenols that is good for your gut and weight-loss#diabetes #food0 https://t.co/rIgHoN7fMI
1363568822149050368 Agree with diabetes being a common cause of CKD but not with HTA t is probably vastly overrated as an etiology o0 http: t.co/XjDUGZE2uX
1363560852318793729 Beans are powerhouse of fiber/protein/complex carbs/phytonutrients..very satisfying and still low in calories..gread https://t.co/b8n6YYSpgv
1363557063809400833 #diabetes symptoms diabetes type 2 https://t.co/EoTZémIrhP type 1 diabetes 31:52

1363557112366981129 RT @Fact: Giving up alcohol for just a month can improve liver function, decrease blood pressure and reduce your risk of liver disease andd
1363557132759629831 never seen a man so dramatic

1363557166054055939 So is diabetes now racist too? Or do we have to wait for the news to catch up?

1363557182462132229 RT @American_Heart: February is American Heart Month. There is no better time to evaluate Cardiovascular risk in patients with T2D. Download
1363557255279476736 RT @azzymy roooo i stg

1363557260467834880 RT @finite_alright: cool. remember when coca-cola exasperated a water shortage by extracting more than 300,000 gallons of water per day for0
1363557451782623238 We hope that this work will allow us to improve patient care and also to simplify certain screening tests 0 https://t.co/x1QIRTVHwc
1363557295456727841 BorisJohnson I would like to see a road map for things such as: Anorexia &mp as well as obesity and diabetesO https://t.co/efGlggmtlr
1363556344876462087 Top ing Diabetes Care:OneTouch, Accu-Chek, FreeStyle and morehttps://t.co/7x7j5nNIWi #ebayseller0 https://t.co/ycGFOjIags
1363557451782623238 We hope that this work allow us to improve patient care and also to simplify certain screening tests 0 https .€0/x1Q1RTVHwe
1363557468991873628 @parthaskar: And here is the update from @NHSDigital #GestationalDiabetes #Shielding Thank you from @NHSDiabetesProg to @HSCgovuk @Ni6
1363557491347398664 @7VENKMEN omg same here! my grandpa had diabetes, cholesterol and heart problems too?? same here feel free to send0 https://t.co/9xPpIN1Mx8
1363557612013387776 RT @LEAD_Coalition: Prediabetes linked to worse brain health https .co/NYWlde7aoy #diabetes #Alzheimers #dementia @LindaleeKing @Cycli0
1363557612013387776 RT @LEAD_Coalition: Prediabetes linked to worse brain health https .co/NYWlde7aoy #diabetes #Alzheimers #dementia @LindaleeKing @Cycli0
1363557635682198529 1Iad cry eyes out during his a little bit longer speech ??

1363557643495874563 @irsievan @Rad_Demo Mental psychosis diabetes

1363557666258358275 Not to be an agent of doom but all I see in this video is Diabetes

1363557670876241922 9Banting sold the patent rights for insulin to The University of Toronto for $1, claiming that the discovery belongd https://t.co/ChmTcSaZvn
1363557708482322434 Cant finish them all in one sitting. Sobra yung sugar baka may diabetes na ko bukas. But I love them all kasi ' ://t.co/111hgubesy
1363556351725592577 RT @GHargraveWrites: @michelleptweets @WrittenByHanna The fact that she hid her diabetes from Luca in the movie to the point that she almos®
1363557761045303297 #diabetes @AmDiabetesAssn @DiabetesUK

1363557791991033858 Hi yaall- keep on telling the hubby to lose a few pounds- doctors say his BMI is dangerously close to being in thed https://t.co/onpbMGdzis
1363557805240770560 RT @0lveiraPaco: packaging infames E1 tipo se ocup? de los programas para pacientes de Diabetes y HIV De la prevenci’n del C?ncer G?nito-Mad
1363557843165732877 Another part of a heart healthy lifestyle that can help you manage your diabetes is to focus on what youdre eating.0 't.co/3e1SmhJefFl
1363557871481766912 Nevergetsick Woi s Greatest Healing Miracle of All Time+10@% Scientifically Proven to Cure Cancer, Diabetes TyO https .co/mzajYETdq0
1363557880620793862 Diabetes is tough dsgpl

1363557914892509186 RT @MarcLobliner: .@CocaCola helps create an obesity and diabetes epidemic in black communities then rallies against being white.Sounds a0
1363557930168176640 Poor countries like ours who have richer countries crappy food foisted on us see the highest growth rates of NCDs 16 http: 't.co/MckoNtvIkK
1363557940972634112 (@Cancerharrior8 Oh, I know she is going to start screaming at people in a few hours. The second someone brings up diabetes.
1363557970882289666 Hi Darren, youdre speaking to a young adult who got covid just before the first lockdown and now has diabetes becaud https://t.co/Y9noHgpdLh
1363556434080849927 (@robkhenderson All of this coincides with the rise of heart disease, diabetes, and obesity...this sounds like sometd https://t.co/sqQnMUjm7u
1363557986812231680 RT @thewayoftheid: Thereds a character named Suga Feet bc ppl get diabetes every time he hits the floor

1363558012267294721 (@WrittenByHanna FR? I was like 9my baby has diabetes?: ??

Figure 9: Table showing tweet ID and text
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Splitting the tweets into separate words:
In the next step, we split the text into separate words using the following command:

create view split_diabetes_data as select id, words from diabetes_data_twitter lateral view

explode(sentences(lower(text))) dummy as words;

hive> create view split_diabetes_data as select id, vords from diabetes_data twitter lateral view explode(sentences(lower(text))) dummy as words;

No rows affected (8.219 seconds)
hive> select * from split_diabetes_data;
1363556299254988884 ["rt", "incmnszmx”,"si","tienes","diabetes", "evita","las", "hipoglucemias", "haciendo","comidas", "peque"]
988884 ["as","y","frecuentes”,"consume", "una","colaci"]
1363556299254988884 ["n", "antes","de","dormir", '
", "writtenbyhanna","n ut","nick","jonas","really", "had","me", "thinking","diabetes", "was","gonna","take", "him", "out","at", "any","second", "when", "1
,"school"]
["rt","blah_baa", "borisjohnson”,"jeremy_hunt","matthancock”,"bbenews”,” ,"changiairport”,"zerocovid_uk","zerocovalliance

,"parents_utd", "ukactiontd"

13635668783620276233 ["the”, "resverstrol”,"in","red","wine","is","one", "of", "the", "polyohenols”, "that", "is", "good", "for", "your", "gut", "and", "weight-loss", "diabetes", "foodd", "
https”,"t.co", "rjgh
1363560822149050368 [“agree”,"with","diabetes”,"being","a","common","cause”,"of", "ckd", "but","not", "with","htn","it","is", "probably", "vastly", "overrated”,"as","an","
", "00", "https","t.co", "xjdugze2ux"]
1363566852318793729 ["beans”, "are", "powerhouse”, "of", "fiber", "protein”, "complex", "carbs”, "phytonutrients”, "very", "satisfying", "and", "still", "low","in", "calories", "gread", "hy
ps","t.co", "b8nbyyspgv"
1363560890008314369 ["rt","lch asting","was", "used","as", "treatment”,"for", "diabetes", "but", "fasts","including", "protein”, "sparing", "modified","fast","such","as","
","rollo", "used","in","17970"]

87419357191 ["if","you","are","diabetic","or", "have","a","fi ,"with","diabetes","please”,"go", "here","to", "learn"," ,"diabetes","is", "what", "they","do",
"ricd", "https","t.co", "axbnrzudxj"]
363568951954432608 ["diabetes","take","people”,"out","all","the", "time", "insulin","is","a", "human", "right","and","it","shouldnut","only", "be","easily", "accessible","i","rig
,"qlx46pghpa"]

etio!

s

1363561051372072969 []

1363561051372072969 [“diabetes”,"mellitus"]

1363561061744582656 ["1","was", "locking","for", "the", "cu that","boy"]

1363561117583372288 [“the","diabetes”, "south","east”, "team","are","

6", "https","t.co", "zipoics29q"]

1363557063809400833 ["diabetes","symptoms", "diabetes”, ", 2", "https”, "t.co", "eotzémrhp”, "type","1", "diabetas","31","52"]

1363557112366981128 ["rt","fact","giving","up","alcohol", "for", "just","a", "month","can", "improve", "liver","function","decrease”, "blood", "pressure", "and", "reduce", "your", "rig

k", "of ", "disease”, "andd"]

1363557132759629831 ["never”,"seen","a", "man","so", "dramatic"]

1363557166054055939 ["so","is", "diabetes”, "now

1363557166854855939 ["or","do", "we", "have","to", "wait","for","the", "news","to", "catc

1363557182462132229 ["rt","american_heart","february”,"is","american","heart", "month ", "is","no", "better", "time", "to", "evaluate","cardiovascular”," n","patient
", "t2d", "download" ]

9476736 ["rt","jazzymykai", "broooo" "stg"]
1363557260467834886 ["rt","finite_alright","cool", "remember”,"when”,"coca-cola
, "water”,"per", "day r6"]

1363557451782623238 [“we","hope”, "that","this", "work","will","allow","us","to", "improve","

ps","t.co", "x1qlrtvhwc"]

running”,"an","online", "event","on","self", "managemen mpowering”, "people”, "with","type","2",

"o "o "o

,"exasperated”, "a", "water", "shortage", "by", "extracting", "more", "than", "306,680", "gallons", "of |

patient","care","and"," 0", "simplify","certain”,"screening”, "tests”

ABTIY B

Figure 10: Table showing individual words in the tweets

Lateral view of extracted tweets:
To create the lateral view of the tweets, the following command is executed:

create view diabetes_lateral_data as select id, word from split_diabetes_data lateral view explode(

words ) dummy as word ;

The lateral view of the tweets is shown in figure 11.
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0 Seect Administrator: Command Prompt - hive

hive> create view diabetes_lateral data as select id, word from split_diabetes_data lateral view explode( words ) dummy as word ;

No rows affected (8.867 seconds)
hive> select * from diabetes_lateral data;

1363556299254988804 rt
1363556299254988864 incmnszmx
1363556299254988804 si
1363556299254988864 tienes
1363556299254988804 diabetes
1363556299254988804 evita
1363556299254988804 las
1363556299254988804 hipoglucemias
1363556299254988864 haciendo
1363556299254988804 comidas
1363556299254988804 peque
1363556299254988804 as
1363556299254988804 y
1363556299254988804 frecuentes
1363556299254988804 consume
1363556299254988864 una
1363556299254988864 colaci
1363556299254988804 n
1363556299254988804 antes
1363556299254988804 de
1363556299254988864 dormir
1363556299254988864 to0
1363556322881335297 rt
1363556322881335297 writtenbyhanna
1363556322881335297 no
22881335297 but
22881335297 nick
1363556322881335297 jonas
1363556322881335297 really
22881335297 had
22881335297 me

22881335297 thinking

22881335297 diabetes

22881335297 was
3556322881335297 gonna

22881335297 take
22881335297 him

3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3

A .3t
ABDw e o 0]

Figure 11: Table showing lateral view of individual words in tweets

Loading the AFINN dictionary into HDFS:
Now, we move AFINN Dictionary into HDFS by executing the following Hadoop command:

LOAD DATA INPATH '/user/AFINN.txt" into TABLE dictionary;

In order to view the contents of the dictionary table, we perform the following operation:

select * from dictionary;

The contents of the dictionary table are as shown in figure 12.
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%] Select Administrator: Command Prompt - hive

hive> select * from dicticnary;

%56

A D )
BRI B oy U

Figure 12: Table showing AFINN dictionary

Generating Sentiment score of individual words:
In the next step, we compare the words in the text with the dictionary in order to find the sentiment score of each
word in a tweet. For this operation, the following command is executed:

Create table diabetes_sentiment_score as select t.id, t.word, d.rating from diabetes_lateral data

t join dictionary d where t.word = d.word
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et Command Prast - ot

ve> Create table diabetes_sentiment_score as select t.id, t.word, d.rating from diabetes_lateral data t join dictionary d w
WARNING: Hive-on-MR is deprecated in Hive 2 and may not be available in the future versi ons. Consider using a different execution engine (i.e.

. spark, tez) or using Hive 1.X

)_20210381115544_5F52b582-7b9b-4ccc-a742-837539f62¢18

ISLF42: Class path contains mul
ISLF4]: Found binding i
SLF42: Found binding in
SLF4):
SLF4): Actual binding is of type [org.apache.logg: j
ERROR StatusLogger No logdj2 configuration found. Using default configuration:
2821-83-81 11:55:46,912 main WARN Unable to insta j ndowsAnsiOutputStrean
6,915 main WARN Unable to instantiate org.fusesource.jansi.WindowsAnsiOutputStream
unch local task to process map join; i 626368
2621-03-01 11:55:48 e-table for tag: 1 with group count: Users/HOD/AppData/ Local / Temp/HOD/bc12a954-32f1-428f -9e31-9259b3455¢db/ hive,
2621-83-81_11-5 548_283049662351370271- Table-Stage i hashtable
2821-83-81 11:55:48 Uploaded 1 rs/HOD/ AppDa -428f-9e31-9259b3455¢db/hive_2021-83-81_11-55-44_548_203084966235137271-1/]
- 1ocal-10003/HashTable-Stage-4/MapJos i hashtable (69200 by
21-83-01 11:55:48 End of local task; Time Taken: @.782 sec.
Execution completed succ
MapredLocal task succeeded
Launching Job 1 out of 1
lumber of reduce tasks is set to @ since there's no reduce operator
Starting Job = job_1614576786509_@112, Tracking URL = / [DESKTOP-L
Kill Command \ j

ogging only errors to the console.

Hadoop job information for Stage-4: number of mappers: 1; number of reducers: @
2021-03-01 11:55:59,157 Stage-4 map = @%, reduce = 8%

2021~ 1 11:56:04,330 Stage-4 map = 108%, reduce = @%, Cumulative CPU 2.546 sec
apReduce Total cumulative CPU time: 2 seconds 546 msec
Ended job_1614570786589_8112

Moving data to directory hdfs://localhost:9008/user
JapReduce Jobs Launched:

[Stage-Stage-4: Map: 1  Cumu CPU: 2,546 sec  HDFS Read: 58589 HDFS Write: 3688 SUCCESS
[Total MapReduce CPU Time Spent: 2 seconds 546 msec

0K

/warehouse/diabetes_sentiment_score

WARNING: Hive-on-MR is deprecate v 3 i ifferent executior spark, tez) or using
releases.
: Class path contains mul
: Found binding in
: Found bindin
See http

Flgure 13 Map Reduce processing to generate sentiment score of |nd|V|duaI Words

Figure 14 shows the output of the table diabetes sentiment_score:

ekt st Comeand ot - ive

lect * from diabetes_sentiment_score;

353557182462132229 risk
363557260467834888 cool 1
36355726 "“aﬁa (asperated 2
8 shortage -1
hope
363557451782623238 allow 1
3557451782623238 improve 2

3557612013387776

35563517, 559‘5 hid -1
3165732877 health

012 grestest 3

Figure 14: Table showing sentiment score of each word

Sentiment Analysis of extracted tweets:
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Now, the final score of all the tweets is generated using the following command:

Select id, sum(rating), case when sum(rating)>0 then ‘POSITIVE’ when
sum(rating)<0 then ‘NEGATIVE’ else ‘NEUTRAL’ end as sentiment from
diabetes_sentiment_score GROUP BY id;

The processing of the above command and sentiment score of each tweet is shown in figure 15.

ect Administrator: Command Prempt - hive:

Total jobs = 1
Launching Job 1 out of 1
umber of reduce tasks not specified. Estimated from input data size: 1
In order to change the average load for a reducer (in bytes):
set hive.exec.reducers. bytes. per. reducer=cnunber>
In order to Linit the maximum number of reducers:
set hive.exec. reducers.max=¢number>
In order to st a constant number of reducers:
set mapreduce. job. reduces=Cnunber>
Starting Job = job 1614576786589 8113, Tracking URL = ht (TOP-UORPDSI: 8988/ proxy/application 1614576786509 0113/
doop\hadoop-2. .ond job_161457786569_0113
deprecated in

1-83-61 11:58:11,623 Stage-1 map = 106, reduce = ek, Cumulative CPU 1.8
2021-03-61 11:58:17,825 Stage-1 map = 108%, reduce = 166%, Cumulative (P

apReduce Total cumulative CPU time: 3 seconds 123 msec

Ended Job = job_1614576786509_6113

PMapReduce Jobs Launched:

Stage-Stage-1: Map: 1 Reduce: 1 Cumulative CPU: 3.123 sec  HDFS Read: 12985 HDFS lirite: 2847 SUCCESS
Total MapReduce CPU Time Spent: 3 seconds 123 msec

0

1363556322881335297 -1 NEGATIVE
1363556344876462087 4 POSITIVE
1363556351725592577 -1 NEGATIVE
1363556434688849927 2 POSITIVE
13635564359976919€7 1 POSITIVE

A G

Figure 15: Map Reduce job generating sentiment score of each tweet
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ct Adminiirztor: Command Promgt - hive

1363557871461766912 6 POSITIVE
1363557914892589186 2 POSITIVE
1363557930168176646 2 POSITIVE
1363557940972634112 -2 NEGATIVE
1363558612267294721 4 POSITIVE
1363558851983151104 -1 NEGATIVE
1363558672786984961 -4 NEGATIVE
1363558699718701856 3 POSITIVE
1363558127388734465 -3 NEGATIVE
1363558306732728136 4 POSITIVE
1363558343525232644 -1 NEGATIVE
1363558366791628738 -4 NEGATIVE
1363558377519910913 2 POSITIVE
1363558386973949954 4 POSITIVE
1363558411128827906 -2 NEGATIVE
1363558488455143434 -1 NEGATIVE
1363558595145719888 -5 NEGATIVE
1363558704298139654 -3 NEGATIVE
1363558761219162113 -13 NEGATIVE
1363558962884212737 4 POSITIVE
1363558996238626817 6 POSITIVE
1363559637472751621 2 POSITIVE
1363559869148143616 -6 NEGATIVE
1363559167876882569 1 POSITIVE
1363559262162855684 2 POSITIVE
1363559325084746754 1 POSITIVE
1363559394872428547 -1 NEGATIVE
1363559416411357184 -2 NEGATIVE
1363559460984570883 @ NEUTRAL
1363559479225245699 -2 NEGATIVE
1363559611568185352 -5 NEGATIVE
1363559673475997699 -1 NEGATIVE
1363559713447833607 -3 NEGATIVE
1363559993276747138 -2 NEGATIVE
1363560623260628938 3 POSITIVE
1363568338738806789 -2 NEGATIVE
1363560558113480706 1 POSITIVE
1363566572504186386 3 POSITIVE
1363568685668552785 -2 NEGATIVE
1363568783626276233 3 POSITIVE
1363568822149658368 1 POSITIVE
13635609€7419357191 1 POSITIVE

0 T bers o e . g e
P Type here o search ABDUBE Ly U

Figure 16: Table showing the sentiment score of each tweet

4. Conclusion and Future Scope

In the present study, the sentiments in the tweets related to diabetes domain were analysed using Hadoop Ecosystem.
The tweets were compared with the AFINN dictionary and Sentiment Analysis was performed. In the whole process
it was found that a large data set of the tweets can be classified, categorized and scaled with assistance of Apache
Flume and Apache Hive. However the research was limited to the categorization and scaling of tweets based on
their polarity related to diabetes. The comparative study of tweets pertaining to type 1 and type 2 diabetes will be
pursued in the future. The relevance of the present study lies in its findings as the recognition of sentiments
associated with the disease can be used to change the mind-set of the people suffering from diabetes and their
families as well as improve public health strategies.
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