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Abstract: Internet has become a platform for online learning, exchanging ideas and sharing opinions. Social networking site
like Twitter is a widely used platform where millions of tweets are tweeted every day and most of these tweets never reach their
intended audiences and fail fulfill their purposes because they are lost in a huge sea of tweets that are often irrelevant. Analysis
of a segment of tweets might not truly reflect the real sentiments of the overall tweets on a topic which is a challenge. To tackle
this problem, we introduce efficient techniques with which tweets are extracted, translated and sentiment analysis is performed
on both text and images. These results are shown graphically and tabularly with other useful and important data such as
username and hashtags used in tweets. For controlled access and security, login and registration features are incorporated.
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1. Introduction
Twitter has about 192 million daily active users who tweet 500 million tweets per day [1]. These tweets are expressed in many
languages with one report showing the number of languages to be 104[2]. With such a high volume of tweets and their behavior
and languages being so different and unique every time, keeping tab on tweets and treating them with equal importance
irrespective of language is a hard and mundane task. About 75 percent of B2B businesses choose to market their products on
Twitter [2] therefore it becomes an important platform for them to analyze the data and retrieve the sentiments towards them or

their products.
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What makes it more challenging is the short lifespan of tweets, that is the same tweet can be tweeted at separate times and days
to reach new audiences, which is about 15-20 minutes [3]. Within this time, the tweet needs to be noticed by the right audience
to make an impact. Noticing these critical tweets holds equal importance for both the user and the businesses irrespective of the
language.

Instead of creating inferior algorithms or techniques, this paper focuses on using existing widely available and far more superior
cloud computing models to augment the capabilities of the project. These services are available for public use and are economic
as well as affordable when used efficiently.

To connect these microservices, RESTful API is used to make requests and to collect responses. APIs enable modular
programming, through information hiding, which allows users to use the interface without bothering with the implementation
[4]. This enhances the security of the code by showing only the implementation and provides a level of abstraction. All the
services used are being called using REST API calls and the responses are stored in database so that they can be directly
extracted if the same input occurs again. This prevents data redundancy and ensures that the paid services are being used only

for new input.

2. Study

Most of the research papers published on sentiment analysis do not give importance to translation of tweets. The process of
translating tweets is one of the most important tasks. India alone has 22 different languages, and a critical tweet can be in any
one of those languages. A business operating in India needs to have familiarity with all these languages which requires
extremely skilled workers which are less in numbers. Leaving any of those tweets while analyzing can lead to improper results.
Azure Translator can translate 90 languages and dialects [5], hence helping in rectifying the said problem.

A common technique used while developing software applications is the monolithic approach, that is a single application holds
all the code and handles all the responsibilities. It is still good for small teams where the size of the code is small, but as the
code keeps getting bigger, it becomes difficult to manage, scale and time to market the product. The main drawback is that a
single error in the code and crash the entire application [6].

Microservices solves most of these drawbacks. Microservices arranges an application in a collection of loosely coupled
services. These services are logically connected and offer more fault tolerance than a monolithic approach. If a microservice
encounters an error, a backup microservice and take its place to show the output. Microservices are deployed using containers

which are lightweight virtual machines and are easier to scale [7].
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The entire algorithm of our approach can be applied using a single API. But when there are multiple concurrent users and if the
processing power of the virtual machine reaches its peak, the entire virtual machine will scale instead of just the process that is
taking the most processing power hence increasing the overall cost of application. This may also have perceivable impact on
new users that are trying to use the API. Using independent microservices can decrease the overall load on the main API, and
only those processes will scale that need more processing power and will scale out when they do not. This proves to be very

cost efficient and has more fault tolerance as, if a microservice fails the API can still return a degraded output.

3.  Methodology

In this method, we first contact the Twitter API that sends response in the form of json, which is illustrated using the figure

below.

tie need laws that ensure that all people can vote legally and securely. There are key aspects of Georgia\uz0lss election law that f\u2026","@3klinel20 \u2764","@nsliordExpert Ves, way.”,"@snydez It's a secret. \udd3d\udcce”,"@0kay_Thenb
ottieNo \uds3e\udd7a","§cdesso lie are aligned with this.”,"@brianfagioli \uds3d\ude@2”,"@threddyrex Oops, too slow.”,"@AngelaTidwell There's alweys one.”,”@NanoPolymath Yes to silence and yes to the power move.”,"@bradnelson
Van Gogh\u2019: Starry Night in Microsoft Paint. \udE3d\udedl How. hitp//t c0/5uaBXuTqLP", "RT @¥5CIoud: Join @BradSmi st #Envision, uhere he'll discuss the digital divide snd how organizstions can oparate more
fon to provide in-demand technology skills to young resi 8","You: Does anyone have any qufst)un fore we move on?\n\n®silence* \n\nYou: No?
@PraunAGE_0G Relatsble X ", "@Stepheniiuchia About how much math are we talking here shaskunthala A very strategic sppro "@PIXEL_INK There's always room for

", "@Arron2smith \ud83d\udep2","EDaveStinton \udB3d\udee2”,"@xbox \uds3e\udd2f","EChlozCondon We support this.”,"Crucisliemory Same thh.","@HarsNesdsTacos \udS3e\udd2b”,"They say knowledge is pouer *UiaSd odesTTm\mere 2 hov open datasets are
tackling one of the rorld\uzolss greatest challenges: httpsi//t.co/guxBHEEZ", "Non let\uz819s go over this one more time. https://t.co/SASFNZNNSA","RT EMicrosoftlife: In cresting enviromments where everyone can achieve their purpose, Chief Accessibility
Officer Jenny Lay-Flurrie and US\u266","RT @iicrosoftLife: General Manager Erin Rifkin reflects on family and career uhile sharing her childhood recipe for a Southern frisd chicke\u2026”,"gthreddyrex Coming right up, Thredd TheXasFansoft
\udE3d\ude02","gPaint3Dedu Thank you for this. \udsld\udede’,"gRicoSynth A vibe.” "n_silua You have great taste.”,"@bdsans \udid\udeo2', "gzachiigal \udgle\uddls","RT GMSFTERable: | Fuch more than a complisnce

i i ibili P53/ /<. co/aCxkzTyhg", "BLusDRIFT Got it! On the way.”,"Galiciajeanss row abou inj
. . runkshD @YorkshireTea \ud53d\udcao

1m\dxabutﬁeeky Relatable.”,"@ajohnsocyber You got it, Ann

{"msg":["RT @BradSmi
*silence=\nim\"Y;

Ao \adfeu200a 12642 L uf o uds i udas "
in\u2026","As the digita

@justinmpee \uds3d\uded2”,"@jlnhlfan \u2764",

Gal uie like your style, Krista.
\uzs;s\uzms\uax;:\uans\uaasc\uuﬁs\uassz\uaﬂs ,"@coaster_katy Very important distinction.”
choice.”, "Bantonuual Of caurse, hydration is key.”,"@Razvanlon Great choice.” \"Gjeydestro Coming right up.”,"@PraunAGE_0G i ﬂnly ", "@Kaitlin_knappl Priorities
gamerpics and the new profile themes we've released\u2eRs”,’@MiStudentdl That is the question.’,"gLilRedTaco Happy fo help.”,’gAbSumanthuma You're on mute.”,"@CenturyLinkbome Every time.”,’@jsydestro \uds3d\ude3s","@lenicamlorris \"Does anybody really care?
e're partnering uith academics and thought leaders from sround the globe to provide perspectives on how organizsti\u2026 https://t.co/ 2gHcDTuRRN", “lould anyone like some coffee or tead',llearly one year ago, inclusive of LinkedIn, we snnounced our
spigitalskills initistive. Thirty million learners lat\uzo2o httpsi//t.co/TVkeilgsst”, "How it started \uzzal\ufeo? row 1t\uzo1ss going https://t.co/NZZOKYIWPY","*Joins meeting\m\n*mutes mic*\n\n‘unmutes mic*\n\n“Today is actually Tuesday"\nin*mutes mic*","RT
@radsni: Since last June, @Microsoft and @LinkedIn has helped over 38 million people worldwide gein access to digital skills. This year\u2026”,"0ut with the old, in with the new. \u260l\ufedf\n\ntelp your business stay future-ready and resilient with the
connected cloud: https://t.co/SRknVnSuZS", "Hake the most of your time online and achieve your goals with fresh updates to Microsoft Edge and Bing.\n\nCheck them\u2026 https://t.co/7EE)2nOcEp”,"RT @SCloud: listch #Envision Episode 2 highlights and join us for
Episode 3, where Btrevornash and @Bradsmi will discuss hou to expand acce\uz02s”,"@verge \uds3d\udca”,"RT @uerge: This Microsoft Flight Simulator mod features the cargo ship stuck in the Suez Canal https://t.co/IIXAYIjSuS
https://t.co/@GNcmmU\u2026", "#NewProfilePic https://t.co/3ig2¥sj512", "Bnunixtech \"I've come to talk with you sgasin.\"","@houssemsyadii Our thoughts exsctly.”,"@flipsparky360uk Excellent GIF.","@jooscarter Accurate.”,"@Nanorolymath
\ud83d\ude62”, "gmightymarkuk \udg3d\udede”, "@lentisft W knew he would.","@TechDArchive \ud83d\udedc","hibacodes It's only fair.","RT @boxilire: Todsy, BID Xbox spotlighted over 60 games coming to Xbox, including over 20 of your favorite indie games that will
launch day\u2026", "Gdaniclgiloert Incredible. \uda3diudesf","Like this tuest if you think we should update our profile picture to dark mode. https://t.co/kXoizokgxk”,"@deltaonealpha ALL snacks, all the time.”,"@bodecolander Motion granted.”,"@gGeagea
Touch\upes.”,"@epziks A lang snack break is also acceptsble.”,"@stemong \uds3d\ude@2”,"@PrawnAGE_0G \uds3diudedc”, "GKogKosnos Snacks &gt;&gt;&gt;&gt;”,"@ayoaternandezz \u2764","@0ajimoto That depends on how many snacks you wish to consume.”,”@lonnytrickz
You're welcome.”, “@dresmicbelieve On the way.","@aniclgilbert bhat would your tagline be?","@Zitahil Very helpful coworkers.”,"@ndcnn \uds3d\ude39","@EmmaThomno Jealous ", "Gmaryyemac Sometimes it's like that.”,"Bkatewhalls Ves.","@8engalsCaptain
\udE]d\udeaz","@gmgerhat Rude, honestly.","Storytelling is a powerful way to drive sustainable culture change. It\u2019s not just about inspiration and emotion; it\u2626 https://t.co/@ks52juvxi”,"all those in favor of a short snack break, say
\u2e1caye. \u2e1 't miss your chance to cateh @sandylocks discuss how she came to coin the term \"intersectionality\" and how overl\u2026 https://t.co/LumejCTzly","@)inmyRamokgopa \u2764","@oliverjones A bold choice.”,"@marinalikethec Following. Would
Tove £ et o it orne ko ,"@diya40s You're welcome.”,"@1Bhallibhail You're shead of the game.”,"@ohseunak \ud83d\udedc”,"\"How students feel has a big impact on their ability to learn,\" says Barbara Holzapfel, Microsoft VP of education.\u2d26
https://t. co/gkassxad”, "Ghellossumil Facts. ", "GConsultingiumor You might be onto something there.”,"Bshounde \"CLickity-clackity\" \udsid\udeo2", "8 v_rernandes \uds3dwudes2”, "RT @burtﬂnsnnwbuar‘d adaptive ri s the front line of snowboard progression.
Riders like Holly Palmer are showing us that with the righ\u2826”,"Microsoft Teams: Your microphone is muted.\m\nvou: I\u2@19m just eating these overstuffed vegetable samosas, okay?","Proudly partnering with @burtonsnowboard to design custom gear that
ue their passion.\u2026 https://t.co/lgq7nGXSXE", "@VoteOmarliarvaez \udE3d\uded2", "@Rays Insider \udB3d\uded2\udg3d\udca", "gBassan KE \"S minute break\" \ud83d\ude02","@TheKaradnton @jenna_clause \ud83d\udedf”, "@rhankeyS1 You have
"@monishn we try.","@enisft That GIF \uda3d\udeo2","@srittanyChaffes You voke up and chose cheos. \u2728","@MaxPollards2 This is too real,
@Twittertiktg Thanks.","@maingear \uds3d\udeac”,"@McDonalds o, we went with CTRLSC and CTRLAVWWV.","At #Include2021, NYU Professor @DollyChugh discussed how to be effective,
inclusive, and self-aware allies in the w\u2826 https://t.co/LtQLkdNyPa", Vour funny tueet: 4 likes\m\nVour funny Microsoft Teams chat message: 7 laugh reactions, 2 heart reactions, 3 likes”,"Academics, behavioral scientists, and others have examined the
intentional actions that can help us to recalibrate\uzoRs https://t.co/yALACpOCIY", "(XboxGanePassPC Niever would've guessed.”,"@XboxGamePass Never would've guessed.”,"@Xbox Never would've guessed.”,"@CPStansbury \uds3d\udedc”, "@loXGameDev
@uriterboyll How many are there?”,"@AlguemStar \udS3e\udd2f”,"@bandrefilipe liell it was worth a try.","@0ailySparkTeam You're welcome.”,"@ricardodsanchez Whoops. \uds3d\ude@2”,"@Baspower_ Proud of you.”,"@brennadactyl Then it looks like we're
"@erlaxs Vou get a free pass, just this once.”,"@Dajimoto Ves.","@0laseniAd lie are honored.","@SpiritluiceZee \ud83d\udc4o","@lukemoloney Mice save.”,"@steinekin They're gonma know.”,"@ASTROTR No. \u2764","@GATV Same.”,"@cypheroftyr @steinekin
@icDonalds what extra sauce?”,"@Twittervktg Personally offended there isn't a tech bracket.”,"@outlock Attaching an old email thread to a new email
When women achiev\u2026 https://t.co/adgx1qg@is”,"@laaurenmartin *hecomes more angry”\n\n\"hHO IS GOING TO LOOK AT ME NOW?
@2efflchnsonIr_ \uds3d\udc4”, "@0laseniAd Living in the future.”,"@drmarkdewit The vibes
", "@cpmcbirds They had something to say.”,"@iStudental Smh.”,"@thegirlontunblr
“@ponokohg This GIF will give us nightmares,

‘Blercedent Underrated beverage
ng wonen. \u208b\n\nCheck out 7 new

empouers all riders t
to think big, Robert.
"@seangovind \udg3d\ude@2”,"@jaydestro Someone has to.”,"@Xbox This is art

at an impasse.”,
You gotta do what you gotta do.”,"Reminder: don\u2019t forget to do that thing you said you\u2e1%d do today.”,
thread is such a flex.”,"Khulile Vilskazi-Ofosu created a line of diverse dolls that celebrate the beauty of all children
\"","@Lisallohns Always remember to take breaks. \u2764","@Lindsbinds621 This is a whole mood.”,"@PinsPintaku Yes.","@libbyjones715 Relatable.”,"@VersaVejo \uds3d\udedc
are strong.”,"ficrashwawa It's pretty magical. \u2725","@lostatcore We love the honesty. \uds3d\udes2”,"@mac_iomaire Only the best cubes.”,"@refilocofficial we're proud of you, too.
Yes, thank you for asking.”,"@virtualpenny @Sesametiorkshop \u2764”,"@n_silva We'll take it.”,"@Brettmiller_IT Dops. \ud83d\udes2”,"@codeswift27 \uds3d\ude4e”,"@chargejuix Uhy does that aluays happen? \udS3d\udee2”,

thanks. ", "@HeatheadMilitia No one has to know. \ud83e\udd2b"]}

Figure 1. Data returned by Twitter API, before processing.

This raw data holds additional fields that needs to be cleaned. For example, tweet id, image URLSs, etc. This json file is then

manipulated to show the results graphically and to extract some other useful data such as usernames and hashtags found in

tweets.
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Overall Tweet Mood of the User Tweets in their sentimental categories Percentage of Tweets in their Respective Categories

Sentiment Analysis on the user with username : microsoft(Profile Link)

Usernames tagged in tweets :

Hashtags found in tweets :

Sentiment Analysis on Image : http://pbs.twimg.com/media/EyPS4WEWYAEIWti.jpg
Category of the Image:

Is the content of image adult:

Is the content of image racy/gory :

Total Number of tweets Processed:60

Tweet Sentiment Subjectivity
Ring in the season with Microsoft Holiday Hits — timeless classics. cc: Reply All Records, Inc. hitps //t co/GDCcOrOAjs Neutral [ Fact
As the fall semester winds down, here are sale a seamless distance les experience emester... hitps /1t COAXBVCUFABT Neutral Fact
@yeohbraddy 11 [ Neutral Fact
@CharlesTStella @L ittieDebbie Essential Neutral ‘ Fact

@steffc Amazing. & Positive luoumon

RT @Lindsay_Rae_M: We're all about innovation—even in the way we approach diversity &amp; inclusion through a growth mindset lens. We encourage Neutral l Fact

Figure 2. Result of analysis of tweets tweeted by @microsoft handle after processing.

Our approach analyses and processes tweets tweeted by a user, towards a user or having hashtag. To achieve our goal, we
developed a RESTful API with login and registration that extracts and translates tweets for uniformity and returns the results in
the form of graphs. The steps and tools used in our method are as follows:
3.1 Tweet Extraction:
For tweet extraction we used Tweepy to retrieve tweets from Twitter API. The tweets are returned in json format
which are being transverse using Python.
3.2 Sentiment Analysis:
Using a natural language processing library called TextBlob, the sentiments and polarity are being returned
between the scale of -1 to 1 which are then converted into tags such as positive, negative, and neutral.
3.3 Azure Translator:
Azure Translator is a cloud-based machine translation that translates text in real-time using REST API call.
To translate tweets, Azure Translator is being used which takes a tweet as an input and returns the translated tweet

in json format which then can be extracted for further use.[5]

© 2021, 1/ICSMC All Rights Reserved 15



Manoj Kumar Malik et al, International Journal of Computer Science and Mobile Computing, Vol.10 Issue.11, November- 2021, pg. 12-18

3.4 Azure Functions:
The entire application is divided into microservices instead of making it a single entity which can slow down when
there are multiple concurrent users. Microservices using Azure functions tackles this problem by scaling
automatically and are more cost effective [9].

35 Charts.js:
It is an open source HTML5 based JavaScript charts that can be integrated and used in websites [10]. It offers
animated, interactive graphs on any website for free without the need to write code. It is being used in this paper to

show sentiments, number of tweets in sentimental categories and overall mood of the user.

4, Results and Charts

In our approach the user interacts with the microservices through the API. This API calls these microservices and collects their

responses to show the structured output to the user and stores it to the database. This can be summarized using the given chart.

Tweet Extracting
Microservice

Database

Sentiment
analysing
microservice.

Tweets and
sentiment Data

Figure 3. Flow chart of the process

It also performs analysis on tweeted images and provides useful information like the category of the image and checks if the
content in the image is adult, racy, or gory. Below is an example of an image tweeted by Microsoft twitter handle of its indoor

office space [11].
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7" Anuilineg

Figure 4. Microsoft indoor office space given as input.

The project returns its analysis with confidence score as follows:

entiment Analysis on Image : http://pbs.twimg.com/media/lEyPS4WEWYAEIWti.jpg
ategory of the Image:

Is the content of image adult:

Is the content of image racy/gory :

Figure 5: Analysis of image as output.

As shown above, this paper successfully performs sentiment analysis effectively and efficiently. All the cloud computing
services used in this process are in their base plain which are free to try. Hence making this project economical. To increase the

speed and quota limit of the entire algorithm the individual services can be scaled up by subscribing to a plan.
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5. Conclusion and Scope

This project helps in analysis of enormous number of tweets in different languages and provides sentiment analysis on any
topic. The resulting API has security features that provides controlled access to its services. Using this API, the users can be
shown different data depending on their login status and their preferences. For ease of user, it also provides graphical
representation of sentiment analysis for better understanding.

The API is very cost effective and can be easily replicated using any other cloud provider of choice. Analysing a large number
of tweets can help in reflecting the real sentiments on a topic instead of a segment that may or not be reflecting the true
sentiments.

This project can be further built to be applied to data from other social networking sites in file formats such as csv.
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