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Abstract

Any game is a good game as long as it serves its purpose. On that note, the

purpose of this simple yet not so simple game is to be the rendezvous for

a group of people to spend quality time together and even better brush up

on their movie knowledge if they appear to be movie geeks. Several movie

data have been collected through credible sites like IMDB, Rotten Tomatoes,

etc. And important information like the movie Description, cast & crew,

and other movie details have been thoroughly extracted using web scraping,

and Data sets have been formed regarding that. Based on the movie plot,

Keyword Extractors do their magic and as the name suggests extract the

keywords from the data we give. The basic working of the web application is

that users will be given 3-4 images of the words extracted from the keyword

extractors from the movie plot. Based on these images, the user has to guess

the image. Certain hints like the year of release and cast are also included

which takes a toll on the score. After all the rounds, the user with the highest

score wins. This is the gist and basic working of the web application.

This attempt isn’t just a one-dimensional way to showcase the work done

but rather a platform to demonstrate the journey each went through in their

learning phase. Maximal care has been taken to ensure that this touches

several fields instead of completely sticking to a single field.
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Chapter 1

Introduction

We started this project with several aims and goals in mind. One was to

let the game stick to its intended purpose i.e be the rendezvous for a group

of players and let them have a memorable time. we have seen the trend of

multiplayer games dethroning the other games. A good game doesn’t need

to rely on heavy graphics for it to be successful. This point has been proven

by an immensely successful game called Among Us, which took the whole

gaming community by storm. Among Us is a popular online multiplayer

game developed and published by the American game studio, InnerSloth.

The game features a simple, colorful, and easygoing design, and players

can customize their characters’ appearance and names. Communication is

an essential aspect of the game, as players must discuss and debate among

themselves to identify the Impostor(s) and vote them off the spaceship before

it’s too late.

Among Us has become a popular sensation worldwide, with millions of

players and viewers on various online platforms. It has been praised for its

simple yet addictive gameplay, easy-to-learn mechanics, and its ability to

foster communication and social interaction among players. A considerable
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part of its success has to be credited to the global pandemic, which made

people restricted to their homes. Personally experiencing boredom, has made

us seek a way to find joy while staying in our homes. This game exactly

fulfilled that requirement. This has become the go-to spot for all groups of

friends to play together while staying in their homes. The great success of

this game doesn’t lie in the story or the graphics of the game, It lies in the

ability to let you play with your friends. The communication part is handled

by another popular cross-platform app known as Discord. Users can create

a server(group) and join the call, which acts similarly to a video call. This

project includes several stages branching to different fields like web scraping,

NLP, Web Application Development, Cloud Deployment, etc.

1.1 Web Scraping

Web scraping is the process of automatically extracting data from websites

using software programs called web scrapers or crawlers. These programs

access the website’s HTML code, extract the desired information, and store

it in a structured format, such as a database or spreadsheet.

Web scraping has been used to collect movie details from various credible

sources like IMDB, Rotten Tomatoes, MyDramaList, etc. Relevant informa-

tion such as the name, year of release, cast,synopsis has been scraped using

web scraping

1.2 Keyword Extraction

NLP stands for Natural Language Processing. It is a field of computer sci-

ence and artificial intelligence that focuses on the interaction between human

2
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language and computers. NLP aims to enable computers to understand, in-

terpret, and generate human language in a way that is meaningful and useful

for humans.NLP involves a range of techniques and algorithms for process-

ing and analyzing natural language data, including text and speech. Some

common NLP tasks include text classification, sentiment analysis, machine

translation, named entity recognition, and speech recognition.NLP has many

real-world applications, such as chatbots, virtual assistants, language transla-

tion, and text summarization. It is also used in industries such as healthcare,

finance, and customer service to automate and improve communication with

customers and clients.

Natural Language Processing(NLP) has always been a rapidly advancing

field. Keyword Extraction is a part of NLP which deals with texts. It is

used to identify and extract important words or phrases from a piece of text.

It can be applied in various domains, such as information retrieval, text

classification, and content analysis. Several keyword Extractors have been

thoroughly tested and run through the 10000 movie dataset, resulting in the

keywords from different algorithms and their respective scores.

1.3 Web Application

A web application is a type of software application that is accessed through

a web browser over a network, typically the internet. Unlike traditional

software applications that are installed directly on a computer or mobile de-

vice, web applications are hosted on a remote server and accessed through a

web browser. Web applications can be used for a wide range of purposes, in-

cluding e-commerce, social networking, online banking, project management,

and more. They are typically designed to be platform-independent, meaning

3
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that they can be accessed from any device with a web browser, including

computers, smartphones, and tablets.

Web applications can be built using a variety of programming languages

and frameworks, including HTML, CSS, JavaScript, PHP, Ruby on Rails,

and more. They can also be designed to interact with databases, allowing

users to store and retrieve information online. One of the key benefits of web

applications is that they can be accessed from anywhere with an internet

connection, making them ideal for remote work and collaboration. They

are also typically easier to update and maintain than traditional software

applications, as updates can be made centrally on the server and do not

need to be installed on individual devices. Every game, at least every trivia

game needs a dataset from which it can obtain the questions.

1.4 Cloud Computing

Cloud computing refers to the delivery of computing services, such as servers,

storage, databases, networking, software, analytics, and more, over the in-

ternet or ”the cloud.” Rather than owning and maintaining physical data

centers and servers, companies can access these services on-demand and pay

for them based on usage.Cloud computing enables organizations to scale their

computing resources quickly and efficiently without the need for significant

capital investment in hardware and infrastructure. It also allows for greater

flexibility, as businesses can easily adjust their computing resources up or

down as their needs change. Additionally, cloud computing offers enhanced

security and disaster recovery options, as data is stored and protected on

remote servers that are constantly monitored and backed up.

4



Chapter 2

Problem Definition

Games & movies have been a detour from the hectic life for the majority.

Blending these two is how we ended up with our game GUESS IT!. Some

games are better when played with friends, and this sure is one of them.

The end result is a web application/game similar to movie trivia where

the player is presented with 3 or 4 movie plot-related images and the player

has to guess the movie based on these clues. To properly show the movie

in 4 images has become a hassle, so to tackle this, the dataset comprises

all the movie details like movie name, year of release, cast & crew, genre,

and synopsis of the movie, Keyword Extractors have been run through the

plots of the movie. Giving us the top 5 keywords/ important words from

the whole plot. Now using APIs, images related to these keywords will be

accessed and shown to the player. The development of this application in-

volves various stages, from the creation of the data set to deployment on

the cloud. Even though, there are several datasets containing movie details,

rather than directly using them, Our own datasets have been scraped from

scratch and deployed for public use through Kaggle. So, Data collection has

become an important step. Rather than a simple step, It easily became a

5
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phase. Dataset Extraction and Collection is a huge part of this project.

Based on these Datasets, a web application and Game Engine are developed

that takes the data from these Datasets and prompts the user with three

or four relevant images related to a random movie plot from the selected

Dataset. And it prompts the user to guess the movie based on these images

while getting many hints like the year of release, cast & crew, Language, etc.

This is the basic working principle behind the application.

6



Chapter 3

Related Work

3.1 Keyword Extraction

Rose,et.al.[1] developed a very compact and compressed keyword Extractor

that greatly decreases the processing time called RAKE. It works by an-

alyzing the text and identifying the frequently occurring words or phrases,

which are then ranked based on their frequency and relevance.

Campos,et.al.[2] designed a widely used keyword Extractor calledYAKE.

YAKE! is a lightweight unsupervised automatic keyword extraction method

that rests on text statistical features extracted from single documents to se-

lect the most important keywords of a text.

M G Thushara, et.al.[1] clearly discussed the working of several widely

used keyword Extractors. The working of keyword Extractors like RAKE,

PostionRank, and TextRank has been observed in several research papers.

This paper is a study of unsupervised keyword Extractors that doesn’t ex-

actly need training on corpus and don’t need any predefined rules or dictio-

7
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nary.

3.2 Movie Trivia

Movie Trivia has always been a major form of entertainment in all gatherings

or meet-ups. And online movie Trivias take this one step further igniting the

competitive spirit among peers.

• Buzzfeed Quizparty

BuzzFeed is a digital media company that produces and distributes news,

entertainment, and lifestyle content across a variety of platforms.BuzzFeed

Quiz Party is a feature on the BuzzFeed website that allows users to take

quizzes with friends in a virtual party setting. It was launched in 2020 and

has since become a popular way for people to socialize and have fun online.//

There have been many works that paved the way. Some of them shed a

light on unexplored areas and some of them focused on improving the existing

methods, assisting us to a certain extent.

3.3 Similarity Measures

”Keyword-based similarity measures for text document clustering” by L. M.

Cabral et al. (DOI: 10.1007/978-3-540-74783-2 21) proposes several keyword-

based similarity measures for clustering text documents. The paper evaluates

the effectiveness of these measures in terms of clustering accuracy and com-

putational efficiency.

”Keyword-based text document similarity” by S. S. Salankar et al. (DOI:

10.1109/ICACCI.2014.6968435) presents a novel keyword-based text docu-

ment similarity measure that takes into account the frequency and position

8
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of keywords in the documents. The paper compares the performance of the

proposed measure with traditional measures, such as Cosine similarity, on a

benchmark data set.

”A survey of similarity and distance measures used in graph-based clus-

tering” by Sumaiya Iqbal et al. (DOI: 10.1109/ICMEET.2016.7587976) pro-

vides an overview of various similarity and distance measures, including Co-

sine similarity, Adamic Adar, Dice Coefficient, Overlap index, Jaccard coef-

ficient, Manhattan distance, and Euclidean Distance, and their applications

in graph-based clustering.

”A comparative study of similarity measures for graph clustering and

classification” by H. B. Kekre et al. (DOI: 10.1109/ICCICCT.2015.7480005)

compares the effectiveness of various similarity measures, including Cosine

similarity, Adamic Adar, Dice Coefficient, Overlap index, Jaccard coefficient,

Manhattan distance, and Euclidean Distance, in graph clustering and classi-

fication tasks.

9



Chapter 4

Requirements

The design of this project contains both hardware and software. The speci-

fications are listed below.

4.1 Hardware

As this is a web application deployed on the cloud. Personal electronic devices

like laptops, mobile, and computers with internet access can go to a browser

and start the game. A high bandwidth internet is preferred for the smooth

processing of the game.

10
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4.2 Software required

Different software modules have come into play and emerged into making

this a full-fledged web application.

Name Usage
Python 3.9 Code

Python Packages Code
NLTK NLP Toolkit
Jupyter Platform for web scraping & Keyword Extraction

bs4,selenium Web scraping
Visual Studio Code Platform to develop Web App
Scikit-multiflow Data Visualisation

HTML 5 Structuring the content of Web App
CSS 3 Styling the content of Web App
Django Web Framework
Heruko Deployment Platform

Table 4.1: Software Requirements

11



Chapter 5

Proposed System

A proposed system is a new system that is being suggested or developed to

address a particular problem or need. It is a system that has not yet been

implemented or put into use but is still in the planning or development stage.

In terms of software development, a proposed system refers to a new software

application or system that is being developed to replace an existing system

or to address a specific need.

The proposed system is important in software development because it

serves as a blueprint or a roadmap for the development process. It helps to

define the scope of the project and the requirements that the software should

meet. By defining the proposed system, developers can identify the features

and functionality that the software should have, along with the technical

requirements needed to build the system. It also helps to ensure that the

resulting software meets the needs and requirements of the stakeholders.

Before starting the actual development process, it is important to have a

clear understanding of what the system should do and how it should work.

This is where the proposed system comes in. By carefully analyzing the

proposed system, developers can identify potential problems or issues before

12
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development begins. This helps to reduce the risk of errors and issues during

the development process.

Furthermore, a well-defined proposed system can help to minimize the

cost and time required for software development. By having a clear under-

standing of the scope of the project and the requirements of the software,

developers can better estimate the resources needed for the project. This

can help to ensure that the development process is focused, efficient, and

effective.

5.1 System Architecture

This project has been an accumulation of several fields that needs proper

integration so that nothing feels out of place. Right from Web Scraping to

Web Application development there has been a collective goal to achieve this.

5.1.1 System Design

The structure of this web application has always been a crucial point as it

depicts the direction and the process of how a web application should work.

Overall, the system design involves defining models, views, templates, forms,

authentication, security, and database configuration. With these components

in place, you can create a fully functional quiz app that allows users to create

game rooms, and start the game.

13
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Figure 5.1: System Design

Right from when the player starts the game, the client makes a request

from the local server. Then, the local server again requests the main/central

server that has access to the game database. This database has all the in-

formation stored regarding the game like the score of the player, the timer,

and importantly the questions. The questions are curated based on the op-

tions selected by the player. If the player selects an easy difficulty, there are

different questions than when he selects another difficulty.

Now, the Game API, based on this, the entire application is running.

This has access to every nook and cranny of the system. Right from the

database, from which, the game engine access the movie details to curate the

questions to the match-making part. Widely, match-making has been used

to match players based on the likes of interests, age, and history of online

14
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behavior – both in competitive and non-competitive or social online games

and experiences. But here, we used it just to match the players who are join-

ing the game using the shared link or code by the first player/quiz master.

Coming to the Caching, it stores all the necessary information or the in-

formation that has to be accessed very frequently like the scores which have

to be updated for every question they answer. For instance, if the player

somehow closes the game, this caching makes sure to save the progress and

can be accessed immediately.

Authentication is done when the player wants to join a game and a player

needs to be logged in if he wants to know the stats of all the games he played.

And, the communication between the client and the servers is always en-

crypted.

Peer-to-Peer communication comes into play when there is a team match.

Each team will be assigned a separate chat room to discuss their answers.

5.1.2 Process Flow

The whole project has been divided into 2 phases based on the areas of work.

Phase 1 is completely devoted to Data Collection and Dataset making as the

datasets are deployed for public usage. Ample care has been taken in the

data collection state as well as the pre-processing state.

This diagram assists us in getting a clearer picture of phase 1 i.e Data

Collection.
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Figure 5.2: Data Collection & Dataset making

Starting from web scraping, Using beautiful Soup, an NLP tool, and

Selenium, a Python automation tool to extract data from websites, Both the

movie details and raw images that are royalty-free are extracted from the

web. After the extraction, pre-processing is done to curate the datasets. All

the empty and inaccessible fields have been erased or replaced. Datasets have

been created using these pre-processed data. Several keyword extractors are

run through the whole movie dataset giving us the top keywords from every

movie plot. And, Object Detection is done on the image dataset to know the

objects present in the images and relatively map the images to the keywords

extracted. After mapping all the images to the existing keywords, the final

Dataset which will be used for the game is originated.
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Chapter 6

Data Collection

Data collection is the process of gathering and measuring information on

variables of interest, in an organized and systematic fashion. It is an essential

part of research and analysis, and is used to build an understanding of a

particular phenomenon or situation. Data collection can be done through

various methods, such as surveys, interviews, observations, and experiments.

The first step in data collection is to define the research question or

hypothesis. This helps to determine what data needs to be collected, and

what methods are best suited for the study. The data collection method

should be selected based on the type of information needed, the population

being studied, and the available resources. Once the data is collected, it must

be organized and analyzed. This involves cleaning and processing the data,

and then applying statistical methods to identify patterns and relationships.

The results can then be used to draw conclusions and make decisions.

Web scraping can be a useful tool for data collection, as it allows for the

efficient collection of large amounts of data from various sources.
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6.1 Web-scraping

Web scraping is the process of automatically collecting data from websites.

It involves writing software code to retrieve the HTML or XML code of a

web page, and then parsing that code to extract specific data that can be

used for various purposes such as analysis, research, or even machine learning.

Web scraping can be used to gather a wide range of data, it can be in the

form of text, images, videos, or any other type of content that is available

on a website. Web scraping can be useful for various purposes such as data

analysis, research, marketing, and price comparison.

To perform web scraping, one usually uses programming languages such

as Python, Ruby, or JavaScript, along with specialized libraries and frame-

works. The process typically involves sending requests to a website’s server,

parsing the HTML or XML response, and extracting the desired information

using techniques such as regular expressions or XPath queries.

There are different methods for web scraping, including:

• Manual web scraping: This involves manually copying and pasting data

from a website into a spreadsheet or database.

• Automated web scraping: This involves using software tools or libraries

such as BeautifulSoup, Scrapy, or Selenium to extract data from web-

sites automatically.

• API access: Some websites offer APIs (Application Programming In-

terfaces) that allow developers to access their data in a structured and

organized way.
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6.1.1 Movie Description Extraction

To extract keywords that are used for the image representation in the game

we are in need of the movie descriptions. For this, we created an automated

web scrapper using BeautifulSoup to extract movie details from different

movie sites like IMDB, Rotten Tomatoes, MyDramaList. What is Beautiful

Soup? Beautiful Soup is a Python library used for web scraping purposes

to extract data from HTML and XML files. It provides a simple way to

navigate, search, and modify the parse tree of an HTML or XML document.

Beautiful Soup creates a parse tree from the HTML or XML file that can be

used to extract relevant data from the document. Beautiful Soup is widely

used in the Python community for web scraping tasks, and its ease of use

and flexibility make it a popular choice for scraping web data.

6.1.2 Image Scraping

Image scraping is the process of automatically extracting images from web-

sites or other sources on the internet using software or tools. This can be

done for various reasons such as data collection, research, or even for creat-

ing a dataset for machine learning or computer vision applications. There

are different tools and techniques for image scraping, including web scraping

libraries like Beautiful Soup or Scrapy, which can be used to extract images

from HTML pages. Additionally, there are specialized image-scraping tools

that can extract images from social media platforms or search engines. It’s

important to note that scraping images from websites without the owner’s

permission or violating their terms of service can be illegal and unethical.

Therefore, it’s essential to always obtain permission before scraping images

and to use the images only for lawful purposes.
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Why did we use Image Scraping? Image collection: Image scraping can

be used to collect a large amount of image data for analysis or research pur-

poses. Content Collection: Image scraping can be used to generate content

for websites or social media platforms by automatically fetching and post-

ing images related to a specific topic or keyword. Machine Learning: Image

scraping is often used to create datasets for machine learning and computer

vision applications. So, for creating a poster dataset we want to use these

requirements so Image scraping is selected.

How did we use this Image Scraping? We have used the Beautiful Soup

and Selenium techniques for extracting images from a website named IMDB.

What is Selenium? Selenium is a popular open-source software suite used

for automating web browsers. Selenium is particularly useful for testing web

applications that have complex user interfaces, dynamic content, or require

interaction with different web elements. With Selenium, one can write au-

tomated test scripts that mimic real user behavior and help detect bugs or

issues early in the development cycle. In addition to its testing capabilities,

Selenium is also used for web scraping and data extraction. By automating

the process of navigating through web pages and extracting data, one can

save time and effort in collecting and processing large amounts of data from

the web.

We have used Python programming language for this Image Scraping.

This Python code uses Selenium and requests libraries to scrape and down-

load a single image from Google Images based on a user-specified search

term. Here’s a brief summary of what the code does: The main thing is

we will take posters for the top 10000 movies on IMDB. For that we set a

loop starting at 0 and ending at 10001, so every movie will do the following

thing i.e We will call the function fetch image. The fetch image function is
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defined to perform a Google Images search for a given search term(‘movie’)

using a web driver(‘wd’). The first image in the search results is clicked on,

and the script waits for up to 20 seconds for the full-sized image to load.

If the image loads successfully, it is saved using the persist image function.

The persist image function is defined to download and save an image from

a URL to a specified folder path with a given file name. If the download

is successful, a success message is printed to the console. If an error occurs

during the download or saving of the image, an error message is printed. So,

After the completion of this loop, all the downloaded posters are available in

the folder which we have specified in our code.

6.2 Preprocessing

Data preprocessing is an essential step in data analysis and machine learning.

It involves the transformation of raw data into a format that can be easily

understood and analyzed by a computer. Data preprocessing includes a range

of tasks such as data cleaning, data transformation, data reduction, and data

normalization.

Data cleaning is the process of identifying and correcting or removing

errors and inconsistencies in the data. This includes handling missing values,

correcting typos, and removing duplicates.

Data transformation involves converting data from one format to another.

For example, converting categorical data into numerical data, or normalizing

data to ensure that it is on the same scale.

Data reduction involves reducing the amount of data to be analyzed,

while still maintaining the most important information. This can be achieved

through techniques such as feature selection, which identifies the most rel-

21



Guess It! An Online Multiplayer Trivia

evant features for analysis, or dimensionality reduction, which reduces the

number of variables that need to be analyzed.

Data normalization involves scaling data to ensure that it is on the same

scale, which is important for machine learning algorithms that rely on dis-

tance measures. This can involve techniques such as min-max scaling, z-score

normalization, or logarithmic scaling.

Web scraping involves extracting data from websites, and the data ob-

tained can be messy and inconsistent. Prepossessing includes tasks like iden-

tifying and correcting or removing any errors or inconsistencies in the scraped

data. There are several techniques that can be used for data cleaning in web

scraping. One common technique is to remove any HTML tags or other for-

matting elements from the data. This can be done using regular expressions

or parsing libraries.

Another technique is to remove any duplicates or irrelevant information

from the data. For example, if the website contains ads or navigation menus,

these can be removed from the scraped data. Similarly, if the website contains

multiple versions of the same data (e.g., due to pagination), these can be

deduplicated.

In addition, data cleaning may involve transforming or normalizing the

data to a common format. For example, dates may need to be converted to

a standard format, or numeric values may need to be rounded or truncated.

Overall, data cleaning is an essential step in web scraping to ensure that

the data obtained is accurate, consistent, and usable for analysis or other

purposes.
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Figure 6.1: Dataset cleaning before & after
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Chapter 7

Game Dataset

After pre-processing is done on the whole dataset, which helped us clean

the data as it contained some empty fields. As we are scraping the data

from the web, it is inevitable to miss some of the data fields. Missing minor

information such as the side cast or year of the movie has been neglected

as all the important data is still present. If a movie misses the plot, the

movie will be skipped without us scraping the information. The dataset is

created after Data cleaning. And the keyword Extractors have been run on

the dataset.

7.1 Keyword Extraction

Keyword extraction is a critical task in natural language processing that in-

volves identifying and extracting the most significant and relevant words in a

text. These keywords are essential for several applications, such as text clas-

sification, document summarization, and search engine optimization. The

process of keyword extraction requires a tool or an algorithm that can accu-

rately recognize and extract these words from the text. This tool is known
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as a keyword extractor, which is designed to analyze the text and identify

the most important words based on their frequency, context, and relevance

to the overall document. Keyword extractors use various techniques, such

as statistical analysis, machine learning, and natural language processing, to

perform this task automatically. As the volume of textual data continues to

grow exponentially, keyword extraction has become an increasingly impor-

tant task for businesses, researchers, and professionals alike.

Keyword extraction is the process of identifying and extracting the most

relevant words or phrases from a piece of text, which can then be used to

categorize, summarize or index the document.

There are several types of keyword extractors, each with its own approach

and methodology. Here are some of the most common types:

Statistical-based keyword extraction: Statistical methods are com-

monly considered to be simple and direct ways of extracting keywords. These

methods involve computing statistics for individual words or phrases, such as

word frequency, collocation, and co-occurrence, and then using these statis-

tics to determine the importance or relevance of each keyword. There are

more complex statistical methods for extracting keywords, such as TF-IDF

(term frequency-inverse document frequency), which calculates a score based

on how often a word appears in a document relative to its frequency across all

documents, and YAKE! (Yet Another Keyword Extractor), which combines

statistical measures with machine learning techniques to identify important

phrases in a text.

Graph-based keyword extraction: Graph-based keyword extraction

is a method that uses graph theory to identify the most important words

or phrases in a document. In this approach, the document is represented

as a graph, with each word or phrase as a node and their relationships as
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edges. The graph can be created using various criteria, such as co-occurrence,

dependency, or similarity measures.

Once the graph is constructed, graph-based algorithms such as PageRank,

TextRank, or TopicRank can be applied to rank the nodes based on their

importance. The nodes with the highest scores are considered to be the most

important keywords in the document.

Linguistic keyword extraction: This approach uses linguistic analysis

techniques to identify the most important words or phrases in a document

based on their grammatical structure, part of speech, and other linguistic

features.

Hybrid keyword extraction: This approach combines multiple tech-

niques, such as frequency-based, statistical, and linguistic approaches, to

identify the most important keywords.

Keyword extractors work by analyzing the text and identifying the most

important words or phrases based on the selected approach. The extracted

keywords can then be used for various purposes such as indexing, summa-

rization, classification, and information retrieval.

Keyword extraction has a wide range of uses, including:

• Search engine optimization: Keyword extraction can be used to identify

the most relevant keywords for a web page or document, which can help

improve its search engine ranking.

• Document summarization: Keyword extraction can be used to generate

summaries of documents by identifying the most important keywords

and using them to create a condensed version of the text.

• Text classification: can be used to classify documents based on their

content by identifying the most relevant keywords for each category.
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• Sentiment analysis: can be used to identify the most important words

or phrases that indicate the sentiment of a piece of text, such as positive

or negative sentiment

7.1.1 Keyword Extractors

There are different techniques and algorithms to extract keywords from a

text. They can be statistical, graph-based, or hybrid, but the function &

working of each keyword extractor hugely differ.

In a statistical-based approach, the basic idea is to derive a score based

on several statistics and extract keywords based on that score. Different

approaches employ different ways of calculating scores for n-grams as well.

Some of the statistical-based approaches are:

• TF-IDF (Term Frequency-Inverse Document Frequency): It is a com-

monly used technique in keyword extraction. It calculates the impor-

tance of a keyword in a document based on how frequently it appears in

the document and how rarely it appears in other documents.TF-IDF is

calculated by multiplying two values: the term frequency (TF) and the

inverse document frequency (IDF). The term frequency is simply the

number of times a keyword appears in a document, while the inverse

document frequency is calculated as the logarithm of the total number

of documents divided by the number of documents that contain the

keyword. By combining these two values, TF-IDF is able to identify

the most important and relevant keywords in a document.

• YAKE (Yet Another Keyword Extractor) is a machine learning-based

keyword extraction tool that is designed to identify important keywords
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in a document based on a combination of text features and statistical

measures. Unlike some other keyword extraction tools that rely solely

on frequency analysis, YAKE takes into account a wider range of factors

to identify the most relevant keywords.

YAKE uses an unsupervised learning approach to identify keywords,

which means that it does not require any training data or prior knowl-

edge of the document’s topic. Instead, it uses a combination of statisti-

cal measures such as TF-IDF, co-occurrence, and position information,

as well as linguistic features such as the length and parts of speech of

words, to identify important keywords.

• RAKE (Rapid Automatic Keyword Extraction) is a keyword extrac-

tion algorithm that is designed to identify important keywords in a

document based on the frequency of co-occurrence of words. It was

developed to address the limitations of traditional keyword extraction

methods that rely solely on frequency analysis, such as the fact that

they often produce long lists of uninformative keywords.

RAKE identifies keywords by analyzing the distribution and frequency

of co-occurring words in a document. It uses a set of predefined stop

words (words that are commonly used in the language but do not carry

much meaning, such as ”the”, ”and”, ”or”) to split the text into can-

didate phrases, and then scores each phrase based on its frequency and

distribution in the document.

The algorithm assigns a score to each candidate phrase based on the

frequency of its constituent words and the number of times it appears

in the document. It then identifies the top-scoring phrases as the most

relevant keywords.
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One of the advantages of RAKE is that it is able to identify multi-

word phrases, or ”key phrases”, which can be more informative and

meaningful than individual words. It also allows for the customization

of the algorithm by allowing users to specify their own list of stop

words and to adjust other parameters, such as the minimum length of

the candidate phrases.

Overall, RAKE is a simple yet effective algorithm for keyword extrac-

tion that can be applied to a wide range of text data. It is partic-

ularly useful for identifying key phrases and has been shown to pro-

duce more accurate results than traditional frequency-based methods

in some cases.

• TextRank is a graph-based algorithm that works by treating a docu-

ment as a graph of interconnected words or phrases. It calculates a

score for each word or phrase based on its co-occurrence with other

words or phrases in the graph. The algorithm identifies the top-scoring

words or phrases as the most relevant keywords.

PositionRank: PositionRank is a variant of TextRank that takes into

account the position of words or phrases in a document. It assigns

higher weight to words or phrases that appear at the beginning or end

of a sentence, as these are more likely to be important. PositionRank

also takes into account other factors such as the length of the phrase

and its grammatical role in the sentence.

SingleRank: SingleRank is another graph-based algorithm that works

by representing a document as a graph of interconnected words or

phrases. It calculates a score for each word or phrase based on its

similarity to other words or phrases in the graph. The algorithm iden-
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tifies the top-scoring words or phrases as the most relevant keywords.

• Sentence Transformers work by encoding each sentence in a document

into a vector and then clustering the vectors to identify the most rep-

resentative sentences in the document. These representative sentences

can then be used to extract keywords or summarize the content of the

document.

One of the advantages of using sentence transformers for keyword ex-

traction is that they can capture the semantic meaning of sentences,

rather than just their surface-level features. This allows them to iden-

tify important keywords that may not be obvious from a simple fre-

quency analysis of the text.

7.1.2 Algorithms

Several keyword Extractors have been defined and used. Some of the al-

gorithms we used are YAKE, RAKE,keyBERT, and Sentence Transformers.

And, some of the graph-based keyword Extractors such as TextRank, Posi-

tionRank, SingleRank, etc also have been used to provide a dimension to the

keywords. Even though all the algorithms are pre-defined, curating them ac-

cording to our preferences has become a tedious task. Some of the algorithms

have their scores and a different metric on how they select their keywords,

and mapping them all to our dataset gave us the final product.

These algorithms along with a few others like TextRank, SingleRank, etc

have been run on the whole dataset, giving us keywords from the plot respec-

tively. After pre-processing, another dataset that includes all the keywords

has been derived.
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7.1.3 Image Dataset

There are some licensed and free stock image sites such as Unsplash, pix-

abay, etc. They were understanding enough to lend us their free stock image

dataset which is about 40GB when we requested it officially and they obliged

it. As the Image dataset is huge, we got access to the official API which is

used to retrieve the images based on the keywords we extracted.

Extracting keywords from images: There has always been scrutiny

of the accuracy in the field of object detection. As this is just a mapping

of extracted keywords from the dataset to the keywords from the images. A

simple object detection algorithm that can classify and segregate the objects

is enough. So, we are going with a curated and scaled version of the YOLOv4

(You Only Live Once Version 4) algorithm. Using darknet repository that

has most of the dependencies required for object detection. Several functions

have been defined to run object detection on the input image. In the darknet

repository, there are some predefined classes and trained models that are able

to detect about 40+ regular objects such as a person, bench, mobile, etc.

Figure 7.1: Object Detection on a movie poster
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7.2 Keyword Mapping

Keyword sets mapping is a technique used to identify the similarity between

different sets of keywords and group them together based on their semantic

meaning. This is typically done using similarity measures, which compare

the distance or similarity between two or more sets of keywords based on a

set of metrics or attributes.

One common approach to keyword set mapping is to use the Jaccard co-

efficient. This measure calculates the similarity between two sets of keywords

based on their intersection and union. In the context of keyword sets map-

ping, the Jaccard coefficient is used to compare the overlap between different

sets of keywords and group together those that have the highest degree of

overlap. Another approach to keyword sets mapping is to use the Cosine sim-

ilarity measure. This measure calculates the cosine of the angle between two

vectors in a high-dimensional space. In the context of keyword set mapping,

the vectors represent the frequency of occurrence of each set of keywords in

a set of documents or texts. The Cosine similarity measure is then used to

compare the relative frequency of occurrence of each set of keywords, and

group together those that are most similar.

Keyword sets mapping using similarity measures can be used for a variety

of applications, such as text classification, information retrieval, and content

recommendation. By grouping together similar sets of keywords, it is possible

to create more accurate and relevant search results, improve the performance

of recommendation systems, and gain insights into patterns of behavior and

preferences among users.
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7.2.1 Similarity Measures

Similarity measures are techniques used to compare the similarity between

two or more objects or data points. They are widely used across a range

of fields, including natural language processing, data clustering, and recom-

mendation systems.

In natural language processing, similarity measures are used to compare

the similarity between two texts, such as two documents or two sentences.

This is important for tasks such as document classification, information re-

trieval, and text summarization. Common similarity measures used in this

field include Cosine similarity, the Jaccard coefficient, and Euclidean dis-

tance.

In data clustering, similarity measures are used to group together similar

data points based on a set of features or attributes. The goal is to create clus-

ters that are internally homogeneous and externally heterogeneous. Common

similarity measures used in this field include Manhattan distance, Euclidean

distance, and Pearson correlation coefficient.

In recommendation systems, similarity measures are used to recommend

items to users based on their past behavior or preferences. The goal is to

identify items that are similar to those that the user has already shown an

interest in. Common similarity measures used in this field include Cosine

similarity, Pearson correlation coefficient, and Jaccard coefficient. For Key-

word mapping, we will be using these term-based similarity measures in our

project.
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7.2.2 Image Rankings

Now, we need to find out the best image that is more relevant to the given

movie/series description. We have a set of keywords extracted from the de-

scription for each movie/series and we also have a set of keywords associated

with each image. For each set of keywords from descriptions, we need to

identify the most similar keyword set from image keyword sets.

Now let’s discuss the above statements more formally and in the mathe-

matical sense. Let’s represent each keyword set as a vector. Now we apply

similarity measures over these vectors as discussed in the literature review.

For simplicity let’s assume the vectors obtained from movie/series descrip-

tion keywords are set to be A and the vectors from image keywords are set

to be B. Our task is to identify vectors from B that are most similar to each

vector in A. For this project, we take the top three similar vectors.

As mentioned earlier before, we consider term-based similarity measures

under string-based similarity. That is, there are no neighborhood relation-

ships among characters or the terms. We just consider the bags of words and

measure how similar they are. We employed six similarities and calculated

and mapped the top three images to each movie/series. They are Block dis-

tance or Manhattan distance, Cosine similarity, Dice’s coefficient, Euclidean

Distance, Jaccard’s coefficient, and Overlap Coefficient. Once we obtain the

top three mappings, we create a dataset with movie/series name with image

id and its corresponding rank.
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Chapter 8

Web Application

8.1 Game Overview

The fast-paced lifestyle that many of us lead can be overwhelming and stress-

ful. To cope with this, people often look for ways to unwind and relax. One

of the most popular methods of doing so is by playing games or watching

movies. These forms of entertainment allow people to escape their daily

routines and immerse themselves in a different world for a while.

At times, playing games or watching movies can become monotonous, and

individuals may seek out new experiences. Combining games and movies is

a creative way to offer something fresh and innovative to the audience. This

is precisely how our game, GUESS IT!, came into being.

GUESS IT! is a game that blends the excitement of movies with the thrill

of guessing games. One of the greatest joys of gaming is the ability to play

with friends. There’s something about the social aspect of games that adds

an extra layer of fun and excitement. GUESS IT! is no exception. It’s a

game that’s best played with friends, as you try to guess the movie titles

based on the clues provided while bringing the people together.
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At times, we may think that a game’s worth is determined by its graphics,

complexity, or other factors. However, the point we like to make is that any

game can be enjoyable as long as it serves its purpose. In other words, a game

does not need to have heavy graphics or be complicated to be entertaining.

GUESS IT! is a testament to this philosophy. It is a simple game that

anyone can play and enjoy, regardless of their age or gaming experience.

It offers a fun and engaging way to spend time with loved ones, making

memories that will last a lifetime.

What is this game?

Trivia is a universally beloved game that has entertained people all over

the globe. If you’re a movie buff, a trivia game about films is sure to pique

your interest. To play, simply compile a wide range of questions and strive

to identify the correct answers. The advent of online trivia has taken this

already-entertaining pastime to new heights of amusement.

Single Player Game:

If you’re feeling bored and fatigued from aimlessly browsing the web,

there’s no need to worry. You can now engage in a solo game of trivia where

the system presents you with questions to answer. You have the option to

choose from various categories such as genres, actors, and filmographies and

attempt to guess the movie. This is just one of several ways to enjoy the

game.

Multi player:

1 vs 1:

A straightforward way to play the game is in a one-on-one format. Both

players will receive an identical set of questions, and the player who correctly

guesses the answers with the least amount of time remaining will earn points.

Once all rounds are completed, the winner will be determined based on their
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total score.

Team:

The game can accommodate a maximum of four players on each team,

resulting in a 4 vs. 4 format. The players may either be randomly assigned

or selected. A designated host is appointed to manage the questions. Private

chat rooms are allotted to each team or Discord may be used for improved

communication. Before the time limit expires, each team must submit their

answer, and points will be assigned based on the time left. After completing

all rounds, the team with the highest score will be declared the victor.

8.1.1 Rules

• Filters are available to allow players to select the language of the

movies.

• The player has the option to select the level of difficulty, with two

options available: easy and hard.

• Easy mode is a buzzer round where the player will be given 5 questions

and the images are based on the title of the movie.

8.2 Design

Design is the first and important step in any development. And the best way

to design is through pictorial representations. Design diagrams are important

because they provide a visual representation of a system or process, making it

easier to understand and communicate complex information. Here are some

reasons why design diagrams are important:
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Enhance communication: Design diagrams help to enhance communica-

tion between stakeholders, allowing everyone to share a common understand-

ing of the system or process being designed. This is especially important

when working with technical details or complex data.

Identify problems: Design diagrams can help to identify potential prob-

lems or bottlenecks in a system or process. By visualizing the flow of infor-

mation or resources, it is easier to identify areas where improvements can be

made.

Improve efficiency: Design diagrams can help to improve the efficiency of

a system or process. By identifying areas where resources are being wasted

or duplicated, it is possible to streamline processes and reduce costs.

Facilitate design iterations: Design diagrams can help to facilitate design

iterations, allowing designers to quickly iterate and improve upon designs.

By visualizing different design options, it is easier to make informed decisions

about the best approach to take.

Aid in training: Design diagrams can be used as a training tool, helping

new team members or stakeholders to understand the system or process being

designed. This is especially important when working with complex systems

or processes that may be difficult to understand.

Some of the examples include ER Diagram, Process-flow diagram, Class

Diagram, Use-case etc. We drew Use-case, ER Diagram and Class Diagram

to help us building our web app GuessIt.

8.2.1 Usecase Diagram

Use case diagrams are a type of diagram in the Unified Modeling Language

(UML) that provide a visual representation of how users interact with a sys-

tem. They are easy to understand and help to identify system requirements,
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boundaries, and potential problems. Use case diagrams are an important

tool for facilitating communication between stakeholders, including develop-

ers, designers, and users. They provide a common language for discussing

system requirements and ensure that everyone is on the same page. In sum-

mary, use case diagrams are an important aspect of system design that help

to ensure that systems are designed to meet the needs of their users, and

that stakeholders have a clear understanding of the system’s requirements.

Figure 8.1: Usecase Diagram
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As you can see in the diagram, We have two actors in the system, the

Admin and the Player. Both actors are able to log in to the system and

perform their respective tasks. As an Admin, they have the ability to manage

user accounts, modify game rules, and perform other administrative tasks.

As a Player, they can create an account, update their profile information,

and play the games. The games available in the system can be either single-

player or multiplayer, and include various filters such as difficulty level, movie

languages, team divisions for multiplayer games, and more. Overall, the

system provides a comprehensive gaming experience for both Admins and

Players, with features that cater to the needs of both types of users.

Entity-Relationship Diagram

An ER (Entity-Relationship) diagram is a type of diagram used in database

design that depicts the relationships between entities (objects) in a database.

It consists of three main components:

Entities: An entity is a real-world object or concept that can be uniquely

identified and represented in a database. Examples of entities include cus-

tomers, orders, products, and employees.

Attributes: An attribute is a property or characteristic of an entity. For

example, a customer entity may have attributes such as name, address, and

phone number.

Relationships: A relationship is a connection between two or more enti-

ties. It describes how the entities are related to each other. For example, a

customer may place multiple orders, so there is a relationship between the

customer and order entities.

ER diagrams are typically represented using boxes to represent entities,

ovals to represent attributes and lines to represent relationships. The lines
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can be labeled with the type of relationship, such as one-to-one, one-to-many,

or many-to-many. ER diagrams are useful for database design because they

help to visualize the structure of the database and the relationships between

different entities. They can also help to identify potential issues with the

design, such as redundant or incomplete data. Overall, ER diagrams are an

important tool for designing efficient and effective databases.

In our application, we deal with entities like Player, Game, Stat, and

Movie. We can establish relationships like the Player plays the Game, the

Player has Stat, the Game uses Movie, etc. A detailed representation is given

in the diagram.

Figure 8.2: ER Diagram

41



Guess It! An Online Multiplayer Trivia

Class Diagram

A class diagram is a type of diagram used in object-oriented programming

to depict the classes and objects in a system and the relationships between

them. It provides a high-level view of the system’s structure and is useful for

designing, documenting, and communicating the system’s architecture.

Figure 8.3: Class Diagram

A class diagram consists of classes, interfaces, associations, attributes,
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and operations. Here’s what each of these components means:

Class: A class is a blueprint or template for creating objects. It defines

the properties and behaviors that objects of that class will have.

Interface: An interface is a type of class that defines a set of methods

that a class can implement. It specifies what a class must do, but not how

it should do it.

Association: An association is a relationship between two classes. It

specifies how the two classes are related and can be one-to-one, one-to-many,

or many-to-many.

Attribute: An attribute is a property or characteristic of a class. It defines

the data that objects of that class will store.

Operation: An operation is a method or function that a class can perform.

It defines the behavior that objects of that class will have.

Class Diagram helps in all phases of designing, modeling, implementation

and documentation. Our app include four main classes namely, User, Game,

Stat and Movie. The relationships among these can be seen in the diagram.

8.3 Key Functionalities

Every Application has it’s own set of functionalities that are determined

by the requirements of that application. It is important to find out what

functionalities your website needs before you begin development. This will

help you choose an appropriate web developer and also guide them through

the process of building your site. The key functionalities of your application

should be considered and planned for when building your site. If you are

designing a website for an online store, it would be important to consider

the shopping cart functionality and payment gateway integration. For other
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applications such as blogs or portfolios, it might be important to provide

social media sharing buttons so users can easily share their content on their

favourite networks. For our web application, which is a game, we define the

following key functionalities:

User Authentication: User authentication functionality is a process that

verifies the identity of a user attempting to access a system or application.

This process helps to ensure that only authorized users can access sensitive

or confidential information. It helps to ensure that only authorized users are

able to access the information they need, while also preventing unauthorized

users from accessing the information. Implementing strong user authenti-

cation functionality is a critical aspect of system security and can help to

prevent data breaches and other security incidents.

Game Modes: This functionality includes starting new game, selecting

what kind of difficulty they want to play on and save the user’s progress

when they exit the game. In addition, we also want to provide a high score

table so users can see their ranking and compete against others. We have a

quick-game mode where there’s no need to login and it’s unranked. There

are Ranked matches where the user has to login and the points obtained will

be considered to be shown on leaderboard.

Information Retrieval: Information retrieval from a database is a criti-

cal functionality for many web applications. When a user interacts with a

web application, they often request information that is stored in a database.

The web application must retrieve this information from the database and

display it to the user in a way that is easy to understand. Databases can be-

come slow and unresponsive if they are not properly optimized, so developers

must carefully consider the queries they use and the indexing strategies they

employ to ensure that information retrieval is fast and efficient.
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8.4 Front-End

The process of developing a website is commonly divided into two primary

sections: frontend and backend. Each section is responsible for different as-

pects of a website’s functionality and user experience. The frontend handles

the design and presentation of a website, while the backend manages its func-

tionality and data.

The frontend is the part of a website that users directly interact with,

making it the most visible and visually appealing aspect. It utilizes vari-

ous technologies, such as HTML, CSS, and JavaScript, to create a website’s

visual design and functionality. HTML creates a website’s structure and con-

tent, while CSS styles and arranges that content on HTML pages. It uses

various properties, rules, and prefixes to define a website’s look and feel, in-

cluding size, color, font, and layout. Additionally, CSS creates animations

and responsive design elements to ensure that a website is compatible with

different devices and browsers. JavaScript adds interactive and dynamic be-

havior, such as user input validation, pop-ups, and animations, by creating

interactive forms, buttons, and menus.

Other subcategories within frontend development include responsive web

design, user experience (UX) design, and accessibility. Responsive web design

is critical for creating websites that can adapt to different screen sizes and

resolutions on various devices, while UX design focuses on creating intuitive

navigation, clear calls to action, and user-friendly interfaces to provide a

positive user experience. Accessibility ensures that websites are inclusive

and accessible to users with disabilities.
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8.4.1 Technologies and Frameworks

The Guess It web application’s frontend primarily uses HTML, CSS, and

JavaScript. HTML tags create the structure and content of the webpage,

while CSS properties add styles to that content. Apart from the common

HTML tags the web application also uses SVG tag or a.k.a. Scalable Vector

Graphics, which is used to create graphics and images that can be scaled

without losing quality. The ”viewBox” attribute is one of the most impor-

tant attributes in SVG, as it defines the position and size of the graphic

or image within the SVG viewport. This attribute takes four values: x, y,

width, and height, separated by spaces where the values of x and y define the

top-left corner of the SVG image or graphic, while width and height define

the dimensions of the image. These values are defined in user units, which

are typically pixels, although they can also be specified in other units, such

as inches or centimeters. The viewBox attribute is particularly useful when

working with responsive web design, as it allows us to create scalable graph-

ics that can adapt to different screen sizes and resolutions. By defining the

viewBox, one can ensure that the graphic or image is always displayed in the

correct position and size, regardless of the size of the viewport or the device

on which it is viewed.

The other most powerful feature of SVG is the ability to define complex

shapes using the ”path” element. This element is used to create vector paths

that can be used to draw lines, curves, and shapes. The path is defined using

a series of commands and coordinates that specify the shape and position

of the path. These commands include ”moveTo”, ”lineTo”, ”arc”, ”bezier-

CurveTo”, and ”closePath”, among others. Using these commands, one can

create complex shapes and designs that would be difficult or impossible to
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create using other image formats. The path element also allows us to define

fill and stroke properties for the shape, giving us complete control over its

appearance. We have specific websites to create path elements by designing

the respective vector path in these websites and converting it into HTML

tags. The Guess It web app also used these SVG elements to create different

animations and paths.

While coming to CSS styling some of the common CSS properties used in

the Guess It web application are background-image, height, width, position,

display, margin, padding, background, color, and fontsize. CSS clip-path is

a property that allows us to create complex shapes for HTML elements by

defining a clipping path has also been used. This clipping path is used to

define the visible area of an element, effectively masking off the parts of the

element that fall outside of the path. This also allows us to create visu-

ally interesting designs that would be difficult or impossible to create using

standard CSS properties. One of the most interesting uses of clip-path is

in creating responsive designs. This allows one to create designs that look

great on both desktop and mobile devices, without having to create separate

layouts for each.

Additionally, CSS rules such as keyframes to create animations for the

CSS styles, and media rules which apply media queries to a page to ensure

website compatibility with various devices have been used. Keyframes allow

us to define a series of style changes over time, which can be used to create

animations and transitions for HTML elements. By defining keyframes at

specific points in an animation, one can create complex and visually inter-

esting effects that can help to draw user attention and engagement. Media
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queries, on the other hand, allow us to apply CSS styles based on the char-

acteristics of the device or browser that is being used to view the website.

This can be useful for ensuring that the website is optimized for different

screen sizes, resolutions, and orientations. By using media queries, one can

create responsive designs that adapt to the user’s device and ensure that the

website looks great on all devices, from desktops to mobile phones.

Each browser has its own way of interpreting CSS styles, and some

browsers may not support certain styles or properties. By using vendor pre-

fixes, we can ensure that our CSS styles are correctly interpreted by different

browsers and that the website looks and functions correctly on all devices.

So to ensure that the Guess It web application is compatible with various

browsers, a range of CSS prefixes such as -o for old versions of Opera, -ms

for before Chromium versions of Microsoft Edge and Internet Explorer, -moz

for old Mozilla, and -webkit for Chrome, Safari, newer versions of Opera and

Edge, almost all iOS browsers including Firefox for iOS have been employed

in the development of the web application.

Different functionalities have been added using JavaScript. While CSS

can be used to create animations and graphics, some more complex effects

may require the use of JavaScript to achieve. For example, CSS can be used

to create basic animations such as transitions, transforms, and keyframes, but

more complex animations like the SVG may require the use of JavaScript to

control the animation’s timing, direction, and other properties. So in the

development of Guess It web app, JS also played a major role to make the

client-end highly interactive and view appealing.
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8.5 Back-End

What makes a car a supercar, is it’s looks? No! It’s the performance. And

most of this performance isn’t something you can see—it’s under the hood

stuff that powers these automobiles. The current web applications work the

same way, And the backend powers the application.

The backend of a website or application is the foundation upon which

everything else is built. It is responsible for handling the behind-the-scenes

processing that enables the frontend to function properly. The importance of

the backend cannot be overstated, as it directly impacts the user experience.

There’s lot of functionalities that backend does, and it varies from appli-

cation to application based on the use case. But there are few functionalities

that we can see that are very basic yet powerful. They include handling

data, managing users, core logic of the application, security and computa-

tion power. Data Handling includes sending and receiving data from the

server. It also includes storing, updating and deleting data. Managing Users

is very important in any application because it helps to keep track of all users.

Core Logic of the application refers to the business logic that runs behind

every functionality of your application. Security is also very important as it

helps to prevent unauthorised users from accessing your application or any

sensitive information like passwords etc.

Let’s now discuss how the backend implemented from the perspective of

our web app GuessIt. We start with discussing the design, tools and tech-

nologies employed, implementing game logic, storing data, communication,

deployment and finally maintenance.

49



Guess It! An Online Multiplayer Trivia

8.5.1 Technologies and Frameworks

Modern-day technologies, tools, libraries, and frameworks have made work-

ing with the backend much easier than it was in the past. These tools provide

a structure and set of guidelines for building applications. It is a pre-written

code that developers can use to build their applications, rather than starting

from scratch. Frameworks are designed to make software development easier,

faster, and more efficient by providing a set of pre-defined rules, functions,

and libraries that can be used to build complex applications. In almost all

web-apps we see in todays world have some or the other similar key func-

tionalities like user authentication and authorisation, data storage, database

management, etc. There are many frameworks available to help build your

backend in a more efficient manner. Doing so, you can concentrate on engi-

neering your application than hard coding every functionality.

Frameworks can be used for a variety of purposes, including web develop-

ment, mobile application development, and desktop application development.

They often provide features like database access, user authentication, session

management, and other commonly-used functions that can be used to build

complex applications. They can also help ensure that applications are built

in a consistent and scalable manner. They provide a set of guidelines and

best practices that can help developers build applications that are easy to

maintain, update, and extend over time.

Some of the examples of web development frameworks include Ruby on

Rails, Django and Express. These frameworks provide a set of components

that can be used to build complex web applications. They are designed to

be flexible, allowing developers to create applications that meet their specific

needs. For building our web app we used Django.
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Django

Django is a high-level Python web framework that enables rapid development

of secure and maintainable websites. It is built by experienced developers

and takes care of much of the hassle of web development so that you can

focus on writing your app without needing to reinvent the wheel.

Django is known to be a great choice for web development due to its

advantages, such as its ability to handle traffic and mobile app API usage of

more than 400 million users, helping maximize scalability and minimize web

hosting costs. It also comes with a lot of features out of the box, which saves

you from writing your own code, and allows you to import the packages that

you want to use. Furthermore, Django has a large feature set with more than

10,000 packages that cover virtually anything you’ll need a web application to

do. Additionally, the scalability benefits of the Django framework extend to

what you’re building, as it is flexible enough to handle content management

systems, social networks, machine learning, and complicated data analysis.

jQuery

jQuery is a popular JavaScript library that aims to simplify the process

of using JavaScript on websites. At its core, jQuery is used to interact with

HTML elements on a webpage through the Document Object Model (DOM).

jQuery takes many common JavaScript tasks that can be complex and time-

consuming to implement and simplifies them into methods that can be called

with a single line of code, making it easier for developers to write efficient

and effective code. One of the key advantages of jQuery is its popularity and

large community of users and contributors who help to maintain and update

the library. It also normalizes differences between web browsers, making it

easier to develop cross-browser compatible web applications.
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AJAX

AJAX stands for Asynchronous JavaScript and XML. It is a technique used

in web development that enables web pages to reload content dynamically

without having to reload the entire page. This can improve the user experi-

ence by making web pages more responsive and interactive. AJAX is based

on a combination of several technologies, including HTML, CSS, JavaScript,

and XML.

One of the key features of AJAX is its ability to send and receive data

asynchronously from the server, which means that the user can continue to

interact with the page while the data is being retrieved. This is different

from traditional web applications, where the user has to wait for the entire

page to reload before seeing new content.

Another important feature of AJAX is its ability to update parts of a web

page without reloading the entire page. This is achieved by using JavaScript

to manipulate the Document Object Model (DOM) of the web page. This

allows developers to create more responsive and interactive user interfaces

without having to reload the entire page.

AJAX also provides a way for web applications to communicate with

web servers without having to reload the entire page. This is done using the

XMLHttpRequest object, which allows JavaScript to make HTTP requests

to the server in the background. This can be used to retrieve data from

the server, submit data to the server, or update data on the server without

having to reload the entire page.

JSON

JSON stands for JavaScript Object Notation. It is a lightweight data inter-

change format that is easy for humans to read and write and easy for ma-
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chines to parse and generate. JSON is based on a subset of the JavaScript

programming language and it is often used to transmit data between a server

and a web application as an alternative to XML.

One of the key advantages of JSON is its simplicity. It uses a minimal

set of syntax rules that make it easy to read and write, and it can represent

a wide variety of data structures, including objects, arrays, strings, num-

bers, and boolean values. Additionally, JSON is supported by most modern

programming languages, which makes it a popular choice for building web

applications and web services.

Another important advantage of JSON is its smaller file size compared

to XML. This makes it faster to transfer data over the internet, which can

improve the performance of web applications. Additionally, JSON is easier

to parse than XML, which makes it faster and more efficient for web browsers

and web servers to process.

8.5.2 Implementation

Now that we had the plan and the tools, let’s get down to cooking. We have

divided the whole backend development process into building game engine

with required functionalities of our application, setting up database with the

datasets as mentioned in earlier chapters, linking with GUI and establishing

structured communication using APIs.

Game Server

The game engine is the heart of the application. It is a collection of code that

provides all the necessary functionalities for us to run our application. This

includes handling user input, displaying graphics on screen and managing

data in memory. As mentioned in the design phase, we start implementing
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classes described in class diagram that is User, Game, Stat and Movie. We

mapped all the required relationships. Once we have our classes intact, we

implement the functionalities discussed in the key functionalities in earlier

sections.

Django views can be written as functions or classes. Function-based views

are simpler and easier to understand, while class-based views provide more

flexibility and can be reused across multiple URLs. Views can also be dec-

orated with various decorators, such as the login-required decorator, which

ensures that a user is logged in before accessing a particular view. Django

also provides generic views, which are pre-built views for common use cases,

such as displaying a list of objects or creating a new object.

We implemented the login, logout, home, game, about, quick-game, stat-

display, leaderboard functionalities using django views. When a user makes a

request to a Django web application, the URL dispatcher maps the requested

URL to a corresponding view. The view then processes the request and

returns an HTTP response, which can be a simple HTML page, a JSON

response, or any other format that the application supports.

Database

Django is a popular web framework that uses an object-relational mapping

(ORM) system to interact with databases. One of the key components of

Django’s ORM is the concept of models. In Django, models are Python

classes that define the structure of a database table. Each attribute of the

class represents a field in the table, and the class itself represents the table.

Models can be used to define relationships between tables and to enforce

data validation rules.

Django comes with a default database engine called SQLite, which is a
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lightweight, file-based database that is suitable for small to medium-sized

applications. However, Django also supports a variety of other databases,

such as MySQL, PostgreSQL, Oracle, and Microsoft SQL Server. Django’s

ORM is designed to be database-agnostic, which means that you can write

code that works with multiple databases without having to make significant

changes to your code. It also makes it easy to perform CRUD (create, read,

update, delete) operations on your data.

Django’s ORM is not a NoSQL database, but it does support some

NoSQL-like features, such as denormalization and document storage. For

example, you can use Django’s JSONField to store JSON documents in your

database, and you can use denormalization to store redundant data for per-

formance reasons.

Performing CRUD operations in Django is relatively simple. To create a

new object, you create a new instance of the model class and then call the save

method. To read objects from the database, you use the model’s manager

to execute queries. To update an object, you modify its attributes and then

call the save method. To delete an object, you call its delete method.

We created 4 simple Modal classes which are used to store our four classes

User, Game, Stat and Movie. There are default modals that are created

along with these which stores information about user-logins, user-groups,

user-permissions, version history about changes in the database.

Linking with Front-end

Linking the Django-based backend with the frontend involves creating views

that render templates and serve HTTP responses. Here is a step-by-step

process for linking Django backend with the frontend:

Define URL patterns: Define URL patterns in the urls.py file for the
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frontend views. URL patterns map the URL of the frontend view to the

corresponding Django view function.

Create HTML templates: Create HTML templates for the frontend views.

Django templates use the Django templating language to display dynamic

data. The templates can use loops, conditionals, and other logic to render

dynamic content.

Serve static files: Serve static files like CSS, JavaScript, and images from

the Django backend. Django provides a built-in static file serving mechanism

that can be used to serve static files. Alternatively, static files can be served

by a web server like Nginx or Apache.

Use AJAX: Use AJAX to update parts of the page without a full page

refresh. AJAX requests can be made to Django views that return JSON or

other data. The frontend can then use this data to update the page content

dynamically.

Use forms: Use HTML forms to collect data from the user and send it

to the Django backend. Django provides built-in form handling mechanisms

that can be used to validate and process form data.

APIs

APIs, or Application Programming Interfaces, are a way for two or more

software systems to communicate with each other. An API defines the rules

and protocols for how these systems can interact with each other, allowing

developers to build complex applications that integrate with other services.

In Django, APIs are typically implemented using the Django REST frame-

work, which provides a powerful set of tools for building web APIs. Here are

the main steps involved in implementing and using APIs in Django:

Define the API endpoints: Define the endpoints that your API will ex-
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pose, including the HTTP methods that will be supported (e.g. GET, POST,

PUT, etc.). This is typically done using the Django REST framework’s @api-

view decorator.

Serialize data: Serialize the data that will be returned by the API end-

points into a format that can be transmitted over the network. This is

typically done using the Django REST framework’s serializers.

Define permissions: Define the permissions that will be required to access

each API endpoint. This is typically done using the Django REST frame-

work’s permission classes.

Implement views: Implement the views that will handle the API requests

and return the serialized data. This is typically done using the Django REST

framework’s view classes.

Test the API: Test the API by making requests to the API endpoints

and verifying that the expected data is returned. This can be done using the

Django REST framework’s built-in testing tools or using external tools like

Postman.

Once the API is implemented, it can be used by other software systems

to interact with your Django application. This might include mobile apps,

external services, or other web applications. Users can access the API by

making HTTP requests to the API endpoints, and the API will return the

serialized data in the format specified by the API endpoint. APIs are a

powerful tool for building complex applications that integrate with other

services, and Django’s REST framework provides a powerful set of tools for

building and using APIs in a Django application.

57



Guess It! An Online Multiplayer Trivia

8.6 Deploy

As the name suggests, web-app, the application supposed to be available

to everyone across the internet. One way is to have dedicated server and

connect it to internet. These physical servers can be a good option for some

businesses, but they come with several significant drawbacks that are driving

many businesses to consider cloud-based alternatives.

8.6.1 Cloud Deployment

Cloud deployment is the process of deploying an application to a cloud in-

frastructure instead of a traditional on-premise server. Cloud deployment

offers several benefits, including scalability, flexibility, and cost-effectiveness.

Here are some of the key benefits of cloud deployment:

Scalability: Cloud infrastructure can easily scale up or down to meet

the changing demands of an application. This means that you can handle

fluctuations in traffic without having to worry about hardware limitations.

Flexibility: Cloud deployment allows you to easily switch between differ-

ent cloud providers or even different regions within a single provider. This

provides flexibility in terms of where your application is hosted and how it

is managed.

Cost-effectiveness: Cloud deployment can be more cost-effective than tra-

ditional on-premise deployment because you only pay for the resources you

use. This means that you can avoid the upfront costs of purchasing and

maintaining hardware.
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8.6.2 Types of Deployment

Deployment types as a service refer to the different ways in which cloud

services are deployed, managed, and delivered to customers. There are three

main types of deployment models for cloud services as a service:

Public cloud deployment: In this type of deployment, cloud services are

delivered over the internet and are managed by a third-party cloud provider.

The resources are shared among multiple users, and customers pay for only

the resources they use. Public cloud deployments are typically highly scalable

and can be used for web hosting, software development, and testing.

Private cloud deployment: In this type of deployment, cloud services are

deployed within an organization’s own data center or on-premises infrastruc-

ture. The infrastructure is managed by the organization’s IT department,

and the resources are not shared with other organizations. Private cloud

deployments offer greater control and security than public clouds but can be

more expensive to operate.

Hybrid cloud deployment: In this type of deployment, cloud services are

a combination of public and private clouds. Some resources are hosted in

a public cloud, while others are hosted in a private cloud. A hybrid cloud

allows organizations to take advantage of the scalability and cost-effectiveness

of public clouds while maintaining greater control and security over sensitive

data in a private cloud.

Deployment types as a service also include different ways in which cloud

services are managed, such as:

Infrastructure as a Service (IaaS): IaaS is a cloud computing service model

in which a third-party provider hosts and manages computing infrastructure,

including servers, storage, and networking components. Ex: AWS EC2,

Azure VMs, GC Compute Engine.
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Platform as a Service (PaaS): PaaS is a cloud computing service model

in which a third-party provider hosts and manages a computing platform,

including operating system, programming language, and development tools.

Ex: Heroku, Azure App Service, Google App Engine.

Software as a Service (SaaS): SaaS is a cloud computing service model

in which a third-party provider hosts and manages software applications

that are accessed by customers over the internet. Ex: Salesforce, Google

Workspace, Microsoft 365.

Backend as a Service (BaaS): BaaS s a cloud-based platform that provides

developers with a way to manage and access backend services. This includes

services such as databases, search engine optimization, user authentication,

analytics, notifications, and more. BaaS makes it easier for developers to

create applications without the need for managing their own infrastructure.

Ex: Firebase, Kinvey, AWS Amplify.

Database as a Service (DBaaS): This refers to the delivery of database

management services over the internet. This includes the storage and man-

agement of data, as well as the ability to access and analyze data using a

variety of tools. Ex: AWS RDS, Google Cloud SQL, Azure SQL databse.

8.7 Maintenance

Maintenance is an important aspect of web development that involves the

ongoing support and upkeep of a website or web application after it has been

launched. Website maintenance includes tasks such as updating content, fix-

ing broken links, optimizing performance, ensuring security, and updating

software and plugins. Some reasons why maintenance is important in web

development, ensures website reliability, improves website security, increases
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website performance, helps to identify and fix issues and keeps website con-

tent up-to-date. It is important to have a maintenance plan in place to ensure

that your website remains up-to-date and functions properly over time. Web

development is a constantly evolving field. The technologies used to build

websites and web applications are always changing, so it’s important to stay

on top of the latest trends. Maintenance is also a good way to ensure that

your website will be as functional and secure as possible.

We deployed our web application on Heroku which is a platform as a

service (PaaS) provider. Heroku provides us with an easy way to deploy our

application onto the Internet. Heroku has a free plan that allows us to host

our application for free. The only downside of the free plan is that it limits

the number of custom domains that we can have. We can upgrade by paying

for more custom domains but it will cost money.

Heroku allows us to deploy our application with the push of a button. It

also provides us with an easy way to manage our application by giving us

access to Git, which is a version control system. We can use these tools to

manage and update our code when necessary. Heroku also provides us with

a dashboard that we can use to manage our application. This dashboard

allows us to see how many users are currently on the site, what they are

doing and how much bandwidth our application is using.
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Chapter 9

Result and Analysis

As the whole project is branched to many fields, we inevitably end up with

numerous results from different works. Starting from web scraping, dataset

making, keyword Extraction, Performance Analysis of those Keyword Ex-

tractors, and Developing and deploying a Web application.

9.1 Web Scraping

Web scraping has been a predominant field in NLP. Even though there are

many movie datasets present, we wanted to create our own dataset so that it

can be flexible in all fields of our projects, whether it be keyword Extraction

or the database for the Web Application. Also, In order to stay with the

trends, live data has been scraped from movie sites like IMDB & Rotten

Tomatoes. We extracted movie details such as title, year, director, rating,

cast, and plot summary. We collected data for a total of 10,000 movies that

are the top movies at that time. The data was cleaned and processed to

create a dataset in CSV format, which can be used for further analysis and

modeling. Real-time data has been scraped from the web so that instead of
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sticking to the dataset made. We have the flexibility to update the dataset or

create a new dataset in preference. Different genres & language movies have

also been scraped to provide the player with more options when they start

a game. With this, we have the option to play the game based on Language

and genre. Not restricting this to only movies, we decided to create a dataset

for K-dramas too.

Overall, our web scraping and dataset making of movie details from IMDB

provides a useful resource for anyone interested in analyzing and understand-

ing the trends and patterns in the movie industry.

Figure 9.1: Dataset after web scraping

All the datasets have been deployed and are available for public usage

through Kaggle, a subsidiary of Google LLC, is an online community of data

scientists and machine learning practitioners. Kaggle allows users to find and

publish data sets, and explore and build models.

We have successfully received the DOIs for our respective Datasets after

successfully publishing our Datasets. DOIs are attached below for further
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reference.

• IMDB Movies Dataset

DOI=10.34740/KAGGLE/DSV/4853944

• Rotten Tomatoes Film Dataset

DOI=10.34740/KAGGLE/DSV/4854359

• Rotten Tomatoes Series Dataset-2

DOI=10.34740/KAGGLE/DSV/4854461

• MyDramaList Movies & Drama’s

DOI=10.34740/KAGGLE/DSV/4854461

9.2 Keyword Extraction

The keyword datasets along with the TF-IDF score and cosine similarity

are kept exclusive. We will be deploying those datasets along with the sur-

vey paper that we are currently working on. The main dataset consists of

the keywords extracted from all the algorithms we used. Snippets of those

Datasets are attached for reference.

Figure 9.2: Dataset with keywords
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9.3 Performance Analysis

It has become a hassle to select a particular keyword extractor algorithm to

determine the whole dataset, As most of the keyword Extractors have their

own score. Let us take YAKE for example, It considers several factors like

the term frequency, positional importance & word co-occurrence, TF-IDF,

etc.

Let us take a look at this example with a random movie plot.After con-

sidering several factors that are above mentioned, YAKE assigns a particular

score to the possible n-grams present, and the keywords with the lowest scores

are selected.

Figure 9.3: Working of YAKE

RAKE on the other hand follows a different way. Among the words of

the candidate keywords, the algorithm looks at how many times each word is

occurring and how many times it co-occurs with other words. Each word gets

a score which is the ratio of the word degree (how many times it co-occurs

with other words) to the word frequency a RAKE score for the full candidate

keyword is calculated by summing up the scores of each of the words which

define the candidate keyword.
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Instead of sticking to the one-dimensional standard of selecting a par-

ticular keyword Extractor, different metrics have been considered to select

the proper keyword extractor. Apart from their individual scores, another

straightforward metric to select the keywords is TF-IDF.

TF (Term Frequency) measures how often a particular word or phrase

appears in a document. If a word appears frequently, it is likely to be im-

portant to the document’s meaning.

IDF (Inverse Document Frequency) measures how rare a word is across

a corpus (i.e., a collection of documents).

Together, TF-IDF creates a score for each word that reflects its impor-

tance in a particular document relative to its importance in the corpus. The

higher the TF-IDF score for a word, the more important it is to that docu-

ment.

First, All the English stopwords such as”the”, ”a” etc along with the

punctuation marks have been cleaned. Then, every word present in the cor-

pus is vectorized with some random value using a count vectorizer, Both the

term frequency and the inverse document frequency are calculated for all

the plots in the dataset. Multiplying both the TF & IDF scores, you get

the TF-IDF score, on whose basis the keywords are selected. Here are the

keywords extracted based on the TF-IDF score.

Having different metrics for all the keyword Extractors, and a definite
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Figure 9.4: Keywords with TF-IDF score

reason for selecting these particular keyword extractors is needed. This met-

ric has to be compatible with the results of all the keyword Extractors and

should flow well with them. Considering all these reasons, Cosine similarity

has been selected.

Cosine similarity is a measure of similarity between two vectors in a multi-

dimensional space. In the case of keyword extractors, each vector represents

a document, and the dimensions of the vector represent the frequency of each

word in the document.

To calculate cosine similarity between two documents, we first represent

each document as a vector. We then calculate the cosine of the angle between

the two vectors. If the two vectors are identical (i.e., the documents have

exactly the same set of words and word frequencies), the cosine similarity

will be 1. If the two vectors are completely dissimilar (i.e., the documents

have no words in common), the cosine similarity will be 0.

Now, this cosine similarity is run on all the keywords extracted using differ-

ent keyword extractors. One on One cosine similarity has been calculated

on each keyword Extractor. The keywords with the highest cosine similarity

are selected and they are passed for mapping images. Based on the score of

cosine similarity, the two better-performing keyword Extractors have been

selected.
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Figure 9.6: Cosine similarity of all keyword Extractors

This is just to showcase the similarity of keywords from different algo-

rithms. As we can infer, RAKE is one of the most consistent followed by the

sentence Transformers. RAKE scores have been consistent throughout the

whole dataset, making it evident. All the keyword Extractors have been put

through different tests in order to select the most efficient one.

After the synopsis is cleaned by removing all the stopwords such as ”In”,

“the”, “is”, “an” etc., and punctuation marks. Term Frequency(TF) is cal-

culated for all the words present in the corpus. The IDF score measures how

rare or common a word is across all documents in the corpus.Both scores are
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calculated on the whole corpus. By combining these two metrics, TF-IDF

can effectively identify important and relevant words within a document,

while downplaying common or unimportant words.

Figure 9.7: Dataset with TF-IDF

9.4 Benchmark

Here is the benchmark function of all the keyword Extractors used. The

working, time consumed, accuracy, etc have been keenly observed and noted.

Working on Keywords Extractors for so long, the goal slightly changed to

finding the best keyword Extractor that is most suitable for our project in

addition to high performance. As the dataset is quite large, there might be

a shift in the paradigm of keyword Extractors.

So, several well-known keyword Extractors are put to test. The keyword

Extractors are defined in accordance with the dataset to extract the top 5

keywords. Each extractor takes in as an argument the synopsis from the

dataset, from which we want to extract keywords, and returns a list of key-
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words, from the best to the worse according to their weighing technique. This

is a straightforward approach to counter the extra disturbance in the data.

As we can see from the previous figures, some of the keywords are n-grams

rather than a single word. We decided to keep it that way because some of

the single-word keywords are ambiguous. To counter the n-grams that don’t

have a definite meaning, We are using pos tagging to restrict the accepted

grammar patterns so that the n-gram keywords have a definite meaning.

Now, the keywords extractors are run on the whole dataset of 10000

movie corpus. Another function is written to capture the information passed

by these algorithms and some other useful information like the time taken

to execute the task. These keywords are passed through a match function

that checks whether they are sensical or not. Spacy comes in handy with the

Matcher object. We’ll define a match function that takes in a keyword and

returns True or False if the defined patterns match.

Finally, the benchmark function is called which has all the extractors and

takes in the whole corpus as the input. For each extractor, it extracts the

keywords and puts them in a dictionary for easy access.

For each algorithm in the list, we compute:

• average number of extracted keywords

• average number of matched keywords

• compute a score that takes into account the average number of matches

found divided by how much time it took to perform the operation

And here are the results:
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Figure 9.8: Benchmark

As we can infer, several metrics have been calculated such as the total

time taken to extract the keywords by each extractor, the average number of

keywords extracted for each movie, the average number of keywords matched

to the defined pos tagging, performance score, etc.

And a bar graph to easily visualize the data

Figure 9.9: Average percentage of matched keywords

As we can see, keyBERT has been the most consistent across the whole

dataset when compared to others with an enormous accuracy of 98%, fol-

lowed by RAKE & Sentence Transformers with an accuracy of 75% &
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73% respectively.Other keyword Extractors cannot be ignored as the accu-

racy is relatively close.Definite selection of a particular keyword extractor

cannot be done based entirely on this.

But, when we take the time elapsed for the extraction across the dataset

into consideration, keyBERT has taken precisely 1 hr 26 min 25 sec, whereas

RAKE only took a mere 6 seconds. As the performance score takes into

account accuracy over time, we can a dip in almost all of the keyword Ex-

tractors.

Figure 9.10: Performace score

The time taken for each algorithm for running on the entire corpus is

shocking because RAKE, which is a compact keyword Extractor, only took

6 seconds to run, followed by YAKE which took 3 minutes & 41 seconds

followed by keyBERT & Sentence Transformers respectively. Graph-based

methods such as TextRAnk, PositionRank, etc have taken more than 4 hours.

As we are considering the time taken, the performance score of most of the

keywords dipped because, they took much more time compared to RAKE

which only took 6 seconds, whereas some of them took 4 hours.
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RAKE performed consistently in both cases making it the first keyword

Extractor to consider.

This is the final part of Data Visualisation. It visualizes all the data we

calculated till now using the benchmark function. i.e time taken, the average

number of keywords & percentage of matched keywords, and performance

score.

Figure 9.11: Dataset with keywords
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Chapter 10

Conclusion

This project branched into many fields and gave us the flexibility to learn

different things and implement them in our project. Right from the get-go,

Datasets have been created from scratch using web scraping. Movie details

have been scraped from various credible sources like IMDB, Rotten Toma-

toes, etc. Datasets have been published through Kaggle for public usage, as

this is a chance for us to help them build their projects with the help of these

Datasets.

And Keyword Extraction helped us understand how deep the field of Natural

Language Processing (NLP) actually is and this is just the tip of the iceberg.

The working of several keyword Extractors has been carefully studied and

the performance analysis of these keyword Extractors is keenly done. From

the benchmarks, we can conclude that RAKE is the most consistent keyword

Extractor among them considering several factors like the time taken, accu-

racy, cosine similarity, etc. It has been decided that RAKE & keyBERT will

be used for our project, which scored the best in different metrics.

Image processing has been done on the images, We used a scaled version
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of YOLOv4 which is modified for our project. The scaled version performed

better than the original YOLOv4. As YOLO is a huge algorithm many of

the functions will go unused. So, it has been toned down.

10.1 Contribution

We believe our datasets have the capability to support many other projects

such as Movie recommendation systems, Movie rating and review analysis,

Box office prediction and analysis, Genre and theme analysis, etc. This has

been one of the main reasons for us to publicize our Datasets.

Keyword Extraction is greatly studied in the context of general text. Even

though, keyword Extraction is a huge topic, little work has been done in

the movies section using keywords. the working of Keyword Extractors in

the context of movies has been highlighted through this project. Because

the normal working of keyword Extractors doesn’t exactly comply with the

movies especially if we want the keywords to be the important parts of the

plot of the movie. This certainly gives a new perspective to the working of

keyword Extractors.

Coming to the web application, I think this contributes in a very different

way compared to the earlier. This surely will be a memorable time spent

with your group of friends. And, Improving the quality of time spent is the

ultimate goal and we believe what we felt during the development stage and

hope the users reciprocate the feeling. There have been some obstacles in

the way, which killed a lot of resources & time for us and we want others to

recognize those hurdles and tackle them in their own way.
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10.2 Summary of Findings

10.2.1 Web Scraping

The use of beautiful soup for web scraping has been proven optimal because

of its simplicity. we know most websites are built with HTML tags, Using

beautiful soup we extract the data present in those tags, which made our

work easy albeit with some pre-processing & cleaning. And, selenium has

automated the whole extraction of movie details and relevant images from

the web.

10.2.2 Keyword Extraction

The performance analysis of the keyword Extractors clearly shows us the

consistency of different keyword Extractors when working with different en-

vironments. We clearly understand why RAKE has been one of the widely

used Keyword extractors. Both because of the accuracy & the compact struc-

ture of the algorithm. Looking at the time taken for the extractors would

present us with a clearer picture. For the TopicRank algorithm to run on

the whole dataset that comprises 10000 movie details, It took almost 4hrs

whereas RAKE only took just 6 seconds. which is 2400 times faster when

compared. Imagine the time difference for even larger datasets than this.

10.2.3 Similarity Measures

We observed pplying similarity measures on large data can have several dis-

advantages, including:

Computational complexity: As the data size increases, the computational

complexity of similarity measures also increases. This means that the time
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and resources required to compute similarity measures on large data can be

significant, leading to slower processing times and increased costs.

Memory requirements: Similarity measures often require large amounts

of memory to store the data being compared. As the data size increases, the

memory requirements for similarity measures also increase, which can lead

to issues with memory management and performance.

Sensitivity to noise: Similarity measures can be sensitive to noise and

outliers in the data, especially when dealing with large datasets. This can

lead to inaccurate results and a loss of accuracy in the similarity measures.

Difficulty in interpretation: As the data size grows, the number of compar-

isons and similarities being calculated also increases, making it more difficult

to interpret the results and draw meaningful insights from the data.

Need for feature reduction: When dealing with large data, it is often

necessary to reduce the number of features or attributes being considered in

order to improve the performance and accuracy of similarity measures. This

can be a time-consuming and complex process, requiring significant expertise

in data science and machine learning.

Overall, while similarity measures can be a powerful tool for data analysis,

they do have limitations when applied to large datasets. It is important to

carefully consider the computational and memory requirements, and to take

steps to reduce noise and simplify the data where possible in order to obtain

accurate and meaningful results.

10.3 Future Work

We strongly believe that this project has got great potential and could be ex-

panded to many more future works and development. Starting from datasets,
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the main dataset only contains Hollywood movies as of now. Work has been

going on to create datasets in popular & native languages to make the user

feel more included. Genre-based Data collection can be done so, we can pro-

vide the user with a plethora of options to choose from, whether he wants

to play only Telugu movies or Malayalam movies, or only Romance movies.

Not restricting ourselves to this, Datasets on anime would be a huge deal

considering the number of people that are avid watchers of anime. There are

abundant ways to improve the user experience.

Working of keyword Extractors can be optimized by training the model, if

they are supervised or curating the model if the extractors are unsupervised.

A minute difference in accuracy can make an enormous change.

The structure of the web application can be greatly improved and we are

thinking of implementing a multiplayer option very soon. Where the players

can join the room and are randomly assigned or chosen in a team. Each

team gets its own chat room to discuss the answer. As we worked with a

time constraint and with no prior knowledge, we will certainly try to make

it better.

10.4 Work in Progress

We are implementing multi-player mode in our application with synchronised

communication between team members.

A survey paper based on the working of the keyword Extractors is underway,

and we promise to complete it and get acceptance immediately.

Talks with our project Guide have been going on regarding a research paper

based on the performance analysis of the keyword Extractors.
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Appendix A

Source code

A.1 Dataset

Datasets have been created from scratch using web scraping, with emphasis

on the plural of Datasets. Several Datasets have been created, the main one

being the real-time top 10000 movies from IMDB. The rest of the datasets

have been scraped from Rotten Tomatoes & MyDramaList. All the datasets

have been published for public usage through Kaggle. DOIs have been men-

tioned before.

IMDB dataset contains movie details like the name of the movie, Year,

Genre, Synopsis, Cast & Crew which are required for the web application.

And the keyword Extractors are run on the cleaned dataset resulting in

different sets of keywords from different algorithms.

Here is the snippet of the web scraping:
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Figure A.1: Web Scraping top 10000 movies from IMDB

A.1.1 Pre-Processing

Scraped data has been cleaned, empty data fields are replaced or deleted.

Removed all the whitespaces and newlines. And, Stopwords & punctuations

are deleted from the synopsis.
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Figure A.2: Dataset cleaning

A.1.2 Keyword Extraction & Benchmark

All the keyword Extractor algorithms have been defined and modified ac-

cording to the project. Pre-processing is also done before running.

84



Guess It! An Online Multiplayer Trivia

Figure A.3: Defining of Keyword Extractors

This is the final & important metric of selecting the keyword Extractors

from the bunch. All the algorithms are run on the whole dataset and the

time taken for it, average keywords & performance of the keyword Extractor

has been calculated in accordance with the time taken. From the results we

can infer that RAKE & keyBERT are the best options for our project.

Here is the benchmark code for the reference:

def benchmark ( corpus , s h u f f l e=True ) :

l o gg ing . i n f o ( ” S ta r t i ng benchmark . . . \ n” )

# Shu f f l e the corpus

i f s h u f f l e :

random . s h u f f l e ( corpus )
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# ex t r a c t keywords from corpus

r e s u l t s = [ ]

e x t r a c t o r s = [

r ake ex t r a c to r ,

yake ext rac to r ,

t op i c r ank ex t r a c t o r ,

p o s i t i o n r ank ex t r a c t o r ,

s i n g l e r a nk e x t r a c t o r ,

mu l t i p a r t i t e r ank ex t r a c t o r ,

k eybe r t ex t r a c to r ,

st ,

]

for ex t r a c t o r in e x t r a c t o r s :

r e s u l t = ext rac t keywords f rom corpus (

ext rac to r , corpus )

df99=pd . DataFrame ( r e s u l t )

df99 . t o c sv ( ’GFG. csv ’ )

r e s u l t s . append ( r e s u l t )

for r e s u l t in r e s u l t s :

l e n o f kw l i s t = [ ]

for kws in r e s u l t [ ” corpus kws ” ] . va lue s ( ) :

l e n o f kw l i s t . append ( len ( kws ) )

r e s u l t [ ” avg keywords per document ” ] = np .mean(
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l e n o f kw l i s t )

# match keywords

for r e s u l t in r e s u l t s :

for idx , kws in r e s u l t [ ” corpus kws ” ] . i tems ( ) :

match r e su l t s = [ ]

for kw in kws :

match re su l t s . append (match (kw) )

r e s u l t [ ” corpus kws ” ] [ idx ] = match re su l t s

# compute average number o f matched keywords

for r e s u l t in r e s u l t s :

l e n o f ma t c h i n g kw s l i s t = [ ]

for idx , kws in r e s u l t [ ” corpus kws ” ] . i tems ( ) :

l e n o f ma t c h i n g kw s l i s t . append

( len ( [ kw for kw in kws i f kw ] ) )

r e s u l t [ ” avg matched keywords per document ” ] =

np .mean( l e n o f ma t c h i n g kw s l i s t )

r e s u l t [ ” avg percentage matched keywords ” ] =

round( r e s u l t [ ” avg matched keywords per document ” ]

/ r e s u l t [ ” avg keywords per document ” ] , 2)

for r e s u l t in r e s u l t s :

e l ap s ed s e conds = g e t s e c (

r e s u l t [ ” e l apsed t ime ” ] ) + 0 .1

# weigh the score based on the time e l ap s ed

r e s u l t [ ” pe r fo rmance score ” ] =
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round( r e s u l t [ ” avg matched keywords per document ” ]

/ e lapsed seconds , 2)

# de l e t e corpus kw

for r e s u l t in r e s u l t s :

del r e s u l t [ ” corpus kws ” ]

# crea t e r e s u l t s dataframe

df = pd . DataFrame ( r e s u l t s )

df . t o c sv ( ” r e s u l t s . csv ” , index=False )

l ogg ing . i n f o (

”Benchmark f i n i s h e d . Resu l t s saved to r e s u l t s . csv ” )

return df

Your Appendix here

A.2 Web app

A.2.1 Code

views.py

from django . sho r t cu t s import render , r e d i r e c t

from . forms import RegistrationForm , AuthenticationForm

from django . con t r i b . auth import l og in , l ogout

from random import randint , sample , s h u f f l e

from . models import Movie , User ,Game, Stat

from django . http import JsonResponse , HttpResponseBadRequest
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import j s on

from django . views . de co ra to r s . c s r f import cs r f exempt

@csrf exempt

def l o g i n v i ew ( r eque s t ) :

i f r eque s t . method == ’POST ’ :

form = AuthenticationForm ( data=reque s t .POST)

i f form . i s v a l i d ( ) :

user = form . g e t u s e r ( )

l o g i n ( request , user )

return r e d i r e c t ( ’home ’ )

rform = Registrat ionForm ( reque s t .POST)

i f rform . i s v a l i d ( ) :

rform . save ( )

return r e d i r e c t ( ’ l o g i n ’ )

else :

form = AuthenticationForm ( )

rform = Registrat ionForm ( )

return render ( request , ’ l o g i n . html ’ , { ’ form ’ : form ,

’ rform ’ : rform })

@csrf exempt

def l ogout v i ew ( r eque s t ) :

l ogout ( r eque s t )

return r e d i r e c t ( ’home ’ )

@csrf exempt
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def home( r eque s t ) :

l e ade r boa rd=Stat . ob j e c t s . a l l ( ) . order by ( ’−po in t s ’ ) [ : 5 ]

contents={ ’ lb ’ : l e ade r boa rd }

i f r eque s t . use r . i s a u t h en t i c a t e d :

print ( ”Ayee” )

try :

s t=Stat . ob j e c t s . get ( p laye r=reques t . use r )

contents [ ’ s t ’ ]= s t

except :

contents [ ’ s t ’ ]=Stat ( p laye r=reques t . user ,

matches=0,

wins=0,

po in t s=0)

return render ( request , ’home . html ’ , contents )

@csrf exempt

def p r o f i l e ( r eque s t ) :

return render ( request , ’ p r o f i l e . html ’ )

@csrf exempt

def new movie ( request , qno , s c o r e ) :

contents={}

user=User . ob j e c t s . get ( username=reques t . user . username )

pk=randint (1 , len (Movie . ob j e c t s . a l l ( ) ) )

mvs=l i s t (Movie . ob j e c t s . a l l ( ) . v a l u e s l i s t ( ’ t i t l e ’ , f l a t=True ) )

mv=Movie . ob j e c t s . get ( pk=pk )

opts=[mv. t i t l e ]+sample (mvs , 3 )
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s h u f f l e ( opts )

opt1 , opt2 , opt3 , opt4=opts

g id=len (Game . ob j e c t s . a l l ( ) )

game=Game( gameid=gid , p laye r=user , movie=mv, po in t s=0)

game . save ( )

contents={”q” : qno ,

” g id ” : gid ,

”p1” :mv. p1 ,

”p2” :mv. p2 ,

”p3” :mv. p3 ,

” po in t s ” : 100 ,

” s co r e ” : score ,

” genre ” : ”#######” ,

” year ” : ”#######” ,

” ca s t ” : ”#######” ,

”opt1” : opt1 ,

” opt2” : opt2 ,

” opt3” : opt3 ,

” opt4” : opt4}

return render ( request , ”game . html” , contents )

@csrf exempt

def play ( r eque s t ) :

return new movie ( request , 1 , 0 )

@csrf exempt

def qu i ck p lay ( r eque s t ) :

91



Guess It! An Online Multiplayer Trivia

contents={}

i f r eque s t . method == ’GET’ :

pk=randint (1 , len (Movie . ob j e c t s . a l l ( ) ) )

mvs=l i s t (Movie . ob j e c t s . a l l ( ) . v a l u e s l i s t (

’ t i t l e ’ , f l a t=True ) )

mv=Movie . ob j e c t s . get ( pk=pk )

opts=[mv. t i t l e ]+sample (mvs , 3 )

s h u f f l e ( opts )

opt1 , opt2 , opt3 , opt4=opts

g id=len (Game . ob j e c t s . a l l ( ) )

game=Game( gameid=gid , p laye r=None , movie=mv, po in t s=0)

game . save ( )

contents={” gid ” : gid ,

” po in t s ” : 100 ,

”p1” :mv. p1 ,

”p2” :mv. p2 ,

”p3” :mv. p3 ,

” genre ” : ”#######” ,

” year ” : ”#######” ,

” ca s t ” : ”#######” ,

”opt1” : opt1 ,

” opt2” : opt2 ,

” opt3” : opt3 ,

” opt4” : opt4}

return render ( request , ” quick−game . html” , contents )

@csrf exempt
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def r e q h i n t ( r eque s t ) :

h in t type = reques t .POST. get ( ’ h int ’ )

g id=reque s t .POST. get ( ’ g id ’ )

game=Game. ob j e c t s . get ( gameid=gid )

contents={” value ” : ””}

i f h in t type==”genre ” :

contents [ ” va lue ”]=game . movie . genre [ : −13 ]

e l i f h in t type==”year ” :

contents [ ” va lue ”]=game . movie . year

e l i f h in t type==” cas t ” :

contents [ ” va lue ”]=game . movie . c a s t

return JsonResponse ( contents )

@csrf exempt

def check answer ( r eque s t ) :

submitted answer=reques t .POST. get ( ’ va lue ’ )

user=User . ob j e c t s . get ( username=reques t . user . username )

g id=reque s t .POST. get ( ’ g id ’ )

game=Game. ob j e c t s . get ( gameid=gid )

s co r e=int ( r eque s t .POST. get ( ’ po in t s ’ ) )

co r r e c t an swe r=game . movie . t i t l e

win=submitted answer==cor r e c t an swe r

print ( submitted answer , co r r ec t answer , win )

i f win :

game . po in t s=sco r e

game . save ( )

i f not Stat . ob j e c t s . f i l t e r ( p laye r=user ) . e x i s t s ( ) :
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s t a t=Stat (

p laye r=user ,

matches=1,

po in t s=score ,

wins=1)

s t a t . save ( )

else :

s t a t=Stat . ob j e c t s . get ( p laye r=user )

s t a t . matches+=1

s t a t . po in t s+=sco r e

s t a t . wins+=1

s t a t . save ( )

else :

i f not Stat . ob j e c t s . f i l t e r ( p laye r=user ) . e x i s t s ( ) :

s t a t=Stat ( p laye r=user , matches=1, po in t s =0,wins=0)

s t a t . save ( )

else :

s t a t=Stat . ob j e c t s . get ( p laye r=user )

s t a t . matches+=1

s t a t . save ( )

return JsonResponse ({

’ win ’ : int (win ) ,

’ answer ’ : c o r r e c t an swe r })

@csrf exempt

def qu i c k r e q h i n t ( r eque s t ) :

h in t type = reques t .POST. get ( ’ h int ’ )
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gid=reque s t .POST. get ( ’ g id ’ )

game=Game. ob j e c t s . get ( gameid=gid )

contents={” value ” : ””}

i f h in t type==”genre ” :

contents [ ” va lue ”]=game . movie . genre [ : −13 ]

e l i f h in t type==”year ” :

contents [ ” va lue ”]=game . movie . year

e l i f h in t type==” cas t ” :

contents [ ” va lue ”]=game . movie . c a s t

return JsonResponse ( contents )

@csrf exempt

def quick check answer ( r eque s t ) :

submitted answer=reques t .POST. get ( ’ va lue ’ )

g id=reque s t .POST. get ( ’ g id ’ )

game=Game. ob j e c t s . get ( gameid=gid )

co r r e c t an swe r=game . movie . t i t l e

win=submitted answer==cor r e c t an swe r

print ( submitted answer , co r r ec t answer , win )

return JsonResponse ({

’ win ’ : int (win ) ,

’ answer ’ : c o r r e c t an swe r })

urls.py

from django . u r l s import path

from . v iews import ∗
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u r l p a t t e r n s = [

path ( ’ l o g i n / ’ , l og in v i ew , name=’ l o g i n ’ ) ,

path ( ’ l ogout / ’ , logout v iew , name=’ logout ’ ) ,

path ( ’ p r o f i l e / ’ , p r o f i l e , name=’ p r o f i l e ’ ) ,

path ( ’ play / ’ , play , name=’ play ’ ) ,

path ( ’ ’ , home , name=’home ’ ) ,

path ( ’ h int / ’ , r eq h in t , name=’ r e q h i n t ’ ) ,

path ( ’ check/ ’ , check answer , name=’ check answer ’ ) ,

path ( ’ quick−play / ’ , qu ick p lay , name=’ quick−play ’ ) ,

path ( ’ quick−hint / ’ , qu i ck r eq h in t , name=’ quick−hint ’ ) ,

path ( ’ quick−check/ ’ , qu ick check answer , name=’ quick−check ’ ) ,

path ( ’ new movie/< i n t : qno>/< i n t : score> ’ ,

new movie , name=’new−movie ’ ) ,

]

modals.py

from django . db import models

from django . con t r i b . auth . models import AbstractUser

class User ( AbstractUser ) :

# add any add i t i o n a l f i e l d s or methods here

pass

class Movie ( models . Model ) :

t i t l e=models . CharField ( max length=255)

year=models . I n t e g e rF i e l d ( )

genre=models . CharField ( max length=511)
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ca s t=models . CharField ( max length=511)

d e s c r i p t i o n=models . CharField ( max length=10000)

p1=models . URLField ( max length=255)

p2=models . URLField ( max length=255)

p3=models . URLField ( max length=255)

class Meta :

db tab l e=”Movie”

class Game(models . Model ) :

gameid=models . I n t e g e rF i e l d ( )

p laye r=models . ForeignKey (

User ,

on de l e t e=models .CASCADE,

nu l l=True )

movie=models . ForeignKey (Movie , on de l e t e=models .CASCADE)

po in t s=models . I n t e g e rF i e l d ( )

class Meta :

db tab l e=”Game”

class Stat ( models . Model ) :

p laye r=models . ForeignKey (User , on de l e t e=models .CASCADE)

matches=models . I n t e g e rF i e l d ( )

po in t s=models . I n t e g e rF i e l d ( )

wins=models . I n t e g e rF i e l d ( )

class Meta :

db tab l e=”Stat ”
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forms.py

from django . con t r i b . auth . forms import UserCreationForm ,

AuthenticationForm , UsernameField

from . models import User

from django import forms

class Registrat ionForm ( UserCreationForm ) :

username = UsernameField ( widget=forms . TextInput (

a t t r s={ ’ id ’ : ’ r−username ’ , ’ l a b e l ’ : ’ Username ’}

) )

emai l = forms . Emai lFie ld ( widget=forms . EmailInput (

a t t r s={ ’ id ’ : ’ r−emai l ’ , ’ l a b e l ’ : ’ Email ’}

) )

password1 = forms . CharField ( widget=forms . PasswordInput (

a t t r s={ ’ id ’ : ’ r−password ’ , ’ l a b e l ’ : ’ Password ’}

) )

password2 = forms . CharField ( widget=forms . PasswordInput (

a t t r s={ ’ id ’ : ’ r−cpassword ’ , ’ l a b e l ’ : ’ Confirm Password ’}

) )

def i n i t ( s e l f , ∗ args , ∗∗kwargs ) :

super ( RegistrationForm , s e l f ) . i n i t (∗ args , ∗∗kwargs )

s e l f . f i e l d s [ ’ username ’ ] . l a b e l = ”Username”

s e l f . f i e l d s [ ’ emai l ’ ] . l a b e l = ”Email”

s e l f . f i e l d s [ ’ password1 ’ ] . l a b e l = ”Password”

s e l f . f i e l d s [ ’ password2 ’ ] . l a b e l = ”Confirm Password”

class Meta :
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model = User

f i e l d s = [ ’ username ’ , ’ emai l ’ , ’ password1 ’ , ’ password2 ’ ]

class LoginForm ( AuthenticationForm ) :

def i n i t ( s e l f , ∗ args , ∗∗kwargs ) :

super ( LoginForm , s e l f ) . i n i t (∗ args , ∗∗kwargs )

username = UsernameField ( widget=forms . TextInput (

a t t r s={ ’ id ’ : ’ username ’}

) )

password = forms . CharField ( widget=forms . PasswordInput (

a t t r s={ ’ id ’ : ’ password ’}

) )

settings.py

”””

Django s e t t i n g s f o r g u e s s i t p r o j e c t .

Generated by ’ django−admin s t a r t p r o j e c t ’ us ing Django 4 . 1 . 7 .

For more in format ion on t h i s f i l e , see

h t t p s :// docs . d j angop ro j e c t . com/en /4.1/ t o p i c s / s e t t i n g s /

For the f u l l l i s t o f s e t t i n g s and t h e i r va lues , see

h t t p s :// docs . d j angop ro j e c t . com/en /4.1/ r e f / s e t t i n g s /

”””
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from path l i b import Path

import os

# Bui ld paths i n s i d e the p r o j e c t l i k e t h i s : BASE DIR / ’ subd i r ’ .

BASE DIR = Path ( f i l e ) . r e s o l v e ( ) . parent . parent

# Quick−s t a r t development s e t t i n g s − un su i t a b l e f o r product ion

# See

https : // docs . d j angopro j e c t . com/en /4 .1/ howto/deployment/ c h e c k l i s t /

# SECURITY WARNING: don ’ t run wi th debug turned on in product ion !

DEBUG = True

ALLOWEDHOSTS = [ ’ 1 2 7 . 0 . 0 . 1 ’ , ’ gue s s i t−fyp . herokuapp . com ’ ]

# App l i ca t i on d e f i n i t i o n

INSTALLED APPS = [

’ django . con t r i b . admin ’ ,

’ django . con t r i b . auth ’ ,

’ django . con t r i b . contenttypes ’ ,

’ django . con t r i b . s e s s i o n s ’ ,

’ django . con t r i b . messages ’ ,

’ django . con t r i b . s t a t i c f i l e s ’ ,

’ accounts ’ ,
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]

MIDDLEWARE = [

’ django . middleware . s e c u r i t y . Secur ityMiddleware ’ ,

’ wh i t eno i s e . middleware . WhiteNoiseMiddleware ’ ,

’ django . con t r i b . s e s s i o n s . middleware . Sess ionMiddleware ’ ,

’ django . middleware . common . CommonMiddleware ’ ,

’ django . middleware . c s r f . CsrfViewMiddleware ’ ,

’ django . con t r i b . auth . middleware . Authenticat ionMiddleware ’ ,

’ django . con t r i b . messages . middleware . MessageMiddleware ’ ,

’ django . middleware . c l i c k j a c k i n g . XFrameOptionsMiddleware ’ ,

]

ROOTURLCONF = ’ gu e s s i t . u r l s ’

TEMPLATES = [

{

’BACKEND’ : ’ django . template . backends . django . DjangoTemplates ’ ,

’DIRS ’ : [ ] ,

’APP DIRS ’ : True ,

’OPTIONS ’ : {

’ c on t e x t p r o c e s s o r s ’ : [

’ django . template . c on t e x t p r o c e s s o r s . debug ’ ,

’ django . template . c on t e x t p r o c e s s o r s . r eque s t ’ ,

’ django . con t r i b . auth . c on t ex t p r o c e s s o r s . auth ’ ,

’ django . con t r i b . messages . c on t e x t p r o c e s s o r s . messages ’ ,

] ,
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} ,

} ,

]

WSGI APPLICATION = ’ gu e s s i t . wsgi . a pp l i c a t i o n ’

# Database

# h t t p s :// docs . d j angopro j e c t . com/en /4.1/ r e f / s e t t i n g s/#databases

DATABASES = {

’ d e f au l t ’ : {

’ENGINE ’ : ’ django . db . backends . s q l i t e 3 ’ ,

’NAME’ : BASE DIR / ’db . s q l i t e 3 ’ ,

}

}

# Password v a l i d a t i o n

# h t t p s :// docs . d j angopro j e c t . com/en /4.1/

r e f / s e t t i n g s /#auth−password−v a l i d a t o r s

AUTHPASSWORDVALIDATORS = [

{

’NAME’ : ’ django . con t r i b . auth . pa s sword va l ida t i on .

Us e rAt t r i bu t eS im i l a r i t yVa l i da t o r ’ ,

} ,
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{

’NAME’ : ’ django . con t r i b . auth . pa s sword va l ida t i on .

MinimumLengthValidator ’ ,

} ,

{

’NAME’ : ’ django . con t r i b . auth . pa s sword va l ida t i on .

CommonPasswordValidator ’ ,

} ,

{

’NAME’ : ’ django . con t r i b . auth . pa s sword va l ida t i on .

NumericPasswordValidator ’ ,

} ,

]

# In t e r n a t i o n a l i z a t i o n

# h t t p s :// docs . d j angopro j e c t . com/en /4.1/ t o p i c s / i18n/

LANGUAGECODE = ’ en−us ’

TIME ZONE = ’UTC’

USE I18N = True

USE TZ = True
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# S t a t i c f i l e s (CSS , JavaScr ip t , Images )

# h t t p s :// docs . d j angopro j e c t . com/en /4.1/ howto/ s t a t i c − f i l e s /

STATIC URL = ’ s t a t i c / ’

STATIC ROOT = os . path . j o i n (BASE DIR , ’ s t a t i c f i l e s ’ )

# Defau l t primary key f i e l d type

# h t t p s :// docs . d j angopro j e c t . com/en /4.1/

r e f / s e t t i n g s /#de f au l t−auto− f i e l d

DEFAULT AUTO FIELD = ’ django . db . models . BigAutoField ’

AUTHUSERMODEL = ”accounts . User”
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A.2.2 Results

Figure A.4: Guest Home Page

Figure A.5: Login
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Figure A.6: Registration

Figure A.7: User Home Page
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Figure A.8: Game GUI

Figure A.9: Wrong Option Selection prompt
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Figure A.10: Hint Option Selection

Figure A.11: Time Up Prompt
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Figure A.12: Web App Responsiveness For Ipad Device

Figure A.13: Web App Responsiveness For Mobile Device
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