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ABSTRACT

With the sudden rise in interest in computational thinking, there's a big question: what's the best way to teach
students the basics of computing concepts? Some guys think using pictures, videos or visualization, is a good way
to help students learn concepts of computing aka algorithms. Lots of so called smart people have tried making
different tools and techniques to help students understand computing concepts better. But even with all these tools,
technique and methods around, the problem hasn't solved yet. This paper tries suggests a solution for give
problem: a website that shows or visualizes top five sorting algorithms. Algorithms like Bubble Sort, Selection
Sort, Insertion Sort, Quick Sort, Merge Sort. In this website, data or popularly known as input is shown as a bunch
of bars, and users, teachers or students can select which sorting algorithm method to study, and control how fast
or slow it moves, and even change size of the bars. This research paper also talks about benefits in real life and
how it can help students learn better, faster and cheaper.
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L. INTRODUCTION

We as a team and also top scientist truly believe that visualization is a amazing and effective way to help students
learn not just sorting algorithms but any algorithm like bankers page replacement etc. My all partners and | are
believer of visual learning. We found that it easier to understand sorting algorithm concepts when we can visually
see them in action mode, rather than just reading and mugging up things for hours. For example, when we were
studying sorting algorithms in our third semester of Computer Science and engineering, we struggled to truly
understand how they worked just by listening to explanations or reading about them. Sorting algorithms involve
a lot of steps, especially recursion, which is harder to understand without any visual representation. That's the
main and crucial reason, we thought maybe if these algorithms were taught with visual representations, with
subject teachers demonstrating and explaining how data or input moves around logically, it would make learning
sorting algorithm more fun and exciting. This thought inspired all of us to create a passion project hamed
leveraging sorting algorithm visualization for enhanced learning experiences. making the process of learning fun

and easier to understand for students.
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In real-life situations, consider that if you put a group of students or individuals in order by height means ascending
order, there are many algorithms that can help us to solve the problem. Here we chose to visualize five common
sorting algorithms by representing the data as bars on a graph. Each number corresponds to a bar in graph, with
its height representing its value or data. Even if there are same numbers, our visualization algorithm sorts them
properly without even a single mistake. The five sorting algorithms we are now focused on are Bubble Sort,
Selection Sort, Insertion Sort, Quick Sort and Merge Sort, Our main goal was to make the animations or
visualizations accessible and easy to use for as many people as possible. That's the critical and main reason we
made it web-based, so there's no need to install any expensive or so called special software or applications. We
built the web application using our softwares like HTML5, CSS3, and JavaScript. HTML5 handles the basic
structure of the web application, CSS3 for good looks and feels, and JavaScript for logic. HTML is like a skeleton

of body, CSS is like skin and hair of body and JavaScript is like a brain of body.

Key themes to be addressed include:

1. Aim: The main goal of this Sorting algorithm visualization system is to help teachers and assist engineering
students, especially those who learn fast and effectively through visuals. For these type of students, seeing
computing concepts in action can make them easier and faster to understand and remember computing concepts.
That's where Sorting Algorithm Visualizer or Visualization steps in — it's a tool or software created to help students
and teachers grasp basic sorting algorithms by showing them visually. And it's not just for beginners; even those
who already know about sorting algorithms can use it to refresh their memory.

2. Scope: Because of Sorting Algorithm Visualizer which is a web-based tool or software, it's very convenient for
lots of students and teachers. You don't have to necessarily worry about downloading any extra things in your
computer or cell phone, just open up your web browser preferably google, type in the address, and hit enter button.
This makes it really handy for students and teachers who might be using different devices or computers at school,
home or anywhere. Plus, since it's all online, you can open it from anywhere with an internet network, whether
you're studying in the library, home or garden. So, Sorting Algorithm Visualization makes learning about sorting
algorithms super easy, efficient and efficient for every single person!

3. Benefits: Visual learning has some great benefits. First off, it makes learning more engaging and enjoyable.
When you can see things like pictures, diagrams, or videos, it's easier to understand complex ideas. Plus, visual
aids help us remember information better. For example, if you see a chart showing the water cycle, you're more
likely to remember how it works than if you just read about it.

4. Challenges: Visual learning also comes with its challenges. Sometimes, it can be hard to find the right visuals
to explain a concept. Not everything can be easily represented with pictures or diagrams. And even if you have
the right visuals, they need to be clear and easy to understand, which can take time to create Some people might

prefer listening to explanations or doing hands-on activities instead.

II. HEADINGS
1. Introduction

1.1 key themes to be addressed include
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5. Conclusion
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II1. INDENTATIONS AND EQUATIONS

Development Methodology

The project is brought to this world using a mixture of HTML, CSS, JavaScript and Bootstrap. HTML is like a
skeleton of body, CSS is like skin and hair of body and JavaScript is like a brain of body. This passion project or
research paper contains three main files: "index.html", "style.css" and the "scripts" file.

index,html contains HTML code and links to CSS and script files. style.css contains everything related to how
things look, its position and padding. scripts file contains code of sorting algorithms.

For this we have used a Model-View-Controller architecture, which helps organize and structure the code neatly.
Check out Figure given below for a visual representation of MV C architecture. All these types of combinations

of technologies and MV C architecture ensures that every code runs smoothly without any errors and has a great
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Okay, imagine you're making a sandwich. The sandwich is like an app on a tablet. The bread is the View. It's what
you see and touch. The fillings inside are the Model. They're the important parts that give the sandwich its flavor.
The person making the sandwich is the Controller. They decide what fillings to put in and how to arrange them.
So, the Controller puts the fillings (Model) between the bread (View) to make a yummy sandwich (App)!

Model

The model is like the brain and heart of our passion project or software tool. It keeps track of all the important information and
how things should work together. Just like how different ingredients in a sandwich fit together to make it delicious, the model
organizes and manages data so everything in the passion project or software tool works smoothly. When something changes,
like adding more cheese to a sandwich or removing, the model updates and tells the view (which is like the person eating the
sandwich) about the change so user can see it in his UI. So, the model is basically the chef, making sure everything tastes just
right for the hungry customers!

View

The view acts as the eyes and hands of our passion project or software tool, allowing users which are basically
students to watch and interact with the project. It's like the window through which you see the world of the
software tools. Connected to the model, it displays the important things from inside the software tool, It’s like
showing off the ingredients of a sandwich to customers. Sometimes, it can also send message to the model to
make appropriate changes, but for that it must use the right language that the model understands and processes.
So, just imagine for a while that you're at a special sandwich cafe, and you tell the waiter exactly what kind of
sandwich you want with appropriate ingredients. The view works just like that, taking your requests and making

sure (responding) you get exactly what you asked for from the kitchen.

Controller

The controller is like the middleman between the models and views, keeping things moving smoothly. It acts like
the host at a restaurant who welcomes you for serving food, it takes your orders, and makes sure everything runs
smoothly in the kitchen. When you tap or type something on your software tool Ul, the controller understands
what you're asking for and makes sure the software tool responds accurately with efficiency. It's like the conductor
of an orchestra, ensuring that all the parts play together harmoniously. So, just as a waiter listens to your order
and brings you delicious dishes from the kitchen, the controller listens to your commands and makes sure the

software tool serves exactly what you ask for with efficiency.

Requirements Gathering
SOFTWARE REQUIREMENTS

1. Windows 10

2. Visual Studio Code

3. HTML, CSS, JavaScript, Bootstrap

4. Browser example Mozilla Firefox, Safari, chrome, etc
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HARDWARE REQUIREMENTS

1. Hard disk of 5 GB

2. System memory (RAM) of 512 MB

3. 13 processor-based computer or higher.

IV. FIGURES AND TABLES

System Architecture Diagram

Input ) Output

HTML CSS
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figure 2

A system architecture diagram is like a map that shows how different parts of a system connect and work together.
Imagine you're building a house; the diagram would show where the rooms are, how they're connected by
hallways, and where the doors and windows go. In the same way, a system architecture diagram shows the
components of a computer system or software, like servers, databases, and applications, and how they
communicate with each other. It helps people understand the big picture of how everything fits together. This kind
of diagram is super useful for designers, developers, and managers because it helps them plan, build, and manage

the system more effectively. So, it's like a blueprint for a tech project, making complex things easier to grasp.

Data flow diagram

User Interface Algorithm _ Visualizer User Interface

|

figure 3
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A data flow diagram for a sorting visualizer is like a flowchart that shows how data moves through the visualizer
when sorting numbers or items. Imagine sorting a deck of cards; the diagram would show how you pick up cards,
compare them, and place them in order. In this visualizer, data (like numbers to be sorted) flows from where it
starts to where it ends up after sorting. You'd see arrows and boxes representing steps like inputting data,
comparing numbers, and moving them around. This diagram helps you see the sorting process step-by-step,
making it easier to understand and improve. It's like a roadmap that guides the sorting visualizer's operation,

showing each part's role and how they all work together.

V. CONCLUSION

In this comprehensive research paper we dived deep into concepts to understand the connection between
computing concepts and computing theories using visualization tool or software. Instead of just reading textbooks
or notes given by respective professor or class teacher, students can quickly understand and remember ideas by
seeing them in action mode. Teachers can level up their lessons by adapting more visual tools or softwares, like
this passion project or research paper, to give students something to hooked upon while they learn sorting
algorithm visualization. It's not about replacing traditional teaching methods, tricks or tips, but providing a new
fresh way to get students and teacher interested in learning and teaching. This passion project or research paper
primarily focuses on sorting algorithms, but imagine using visualization for other super interesting topics like
trees, queues, and graphs etc — it's a game-changer students for learning computing concepts! So, let's keep those

visuals coming and make learning more fun and engaging for every single person.

Advantages
1. Enhanced learning experiences
2. Customizable learning

3. Real world application understanding

Limitations
1. Simplified representation
2. Over reliance on visual learning

3. Technical limitations

Applications
1. Engineering colleges
2. Online learning platforms

3. Professional development
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Visualizer" This paper also shows the Architectural design and technical structure of the application as well as its

practical use and educational benefits are presented and discussed.
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