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ABSTRACT

Data Structures and Algorithms is a
fundamental course in Computer Science.
However, many users find it difficult because it
requires abstract thinking. It would be very
helpful if there was a visualization tool of data
structures such as arrays, queues, stacks,
trees, and graphs for users to manipulate. The
tool would allow users to see how an element
is inserted into or deleted from different data
structures, how a tree is traversed in different
orders (preorder, inorder, postorder, level-
order), etc. Moreover, this tool would provide
a simple language by which users can write
their own algorithms so that the execution of
the algorithm is animated. Additionally, the
tool would include interactive quizzes to test
users' understanding of various concepts,
enhancing engagement and retention. This
project is intended to create an exploration
environment in which users can learn through
experimentation. This tool can be used as an
effective supplement to traditional classroom
education and textbooks for Data Structures
and Algorithms courses. In this paper, a
software application that features the
visualization of commonly wused data

structures, their associated insertion and

deletion operations, and interactive quizzes is

introduced.

1. INTRODUCTION

Data Structures and Algorithms is a
fundamental course in Computer Science.
DataVislQ is a dynamic online platform
designed for students to master Data
Structures. Through interactive visualization
and engaging quizzes, students can explore
various data structures like arrays, linked lists,
trees, and graphs. The platform offers tailored
quizzes  covering  insertion,  deletion,
searching, and traversal, providing a
comprehensive learning experience. With
customized settings, Admin can adjust quiz
difficulty and track their progress in real-time.
Whether a beginner or advanced learner,
DataVislQ equips students with the tools to
understand and manipulate data efficiently.
Existing System

Data Structures and Algorithms is a
fundamental course in Computer Science.
Hence it is very important for students to learn
about these data structures. But through
theoretical knowledge, one cannot get a
complete idea of these concepts. However,
many students find it difficult because it

requires abstract thinking.
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It would be very helpful If there was a
visualization tool of data structures such as
arrays, queues, stacks, trees and graphs for
students to experiment with and some
interactive

Problem Statement

Despite the fundamental importance of data
structures in computer science and related
fields, many students struggle to grasp these
concepts due to their abstract nature.
methods  of

Traditional teaching data

structures  often rely on theoretical
explanations and static diagrams, which can be
challenging to understand and visualize. As a
result, students may find it difficult to
comprehend the organization, operations, and
algorithms associated with various data
structures. In response to this need, our project
aims to develop a data structure visualization
system that offers interactive visualizations

and many more quizzes. quizzes.

2. REQUIREMENTANALYSIS
Functional Requirements:
Modules Admin:

First the user register with his/her details only

once.

The user Logins to whenever he wants after
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registration.

The user Searches algorithm, Recommends
algorithm, views algorithms.

The user can view notifications.

The user gives feedback and also views
feedback.

And finally, logs out.

User:

First the Admin should Login into the website.
Admin can view the user details.

Admin uploads the algorithms, Removes the
algorithms, modify algorithm and view

the algorithms.

Admin maintains the Database.

Admin views the feedback.

And finally, logout after his work done.
Non-functional requirements

Security : Implement robust security measures
to protect user data.

Scalability : Ability to handle a growing
number of users and increasing data volumes.
Usability : User-friendly interface that is easy
to navigate.

Maintainability : Code maintainability and

readability for ease of future updates.

3.DESIGN
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3.1 Architectures
3.1.1 Software Architecture

Register

Login

Search/Apply Algorithm
=Y. View Algorithm

Take Quiz

X‘J View Result
= View Result Reports
Logout Request

USER Login
” Accept/Reject User C—
View Users Response
Add Algorithm
Update Algorithm
Delete Algorithm
Add Quiz DATABASE
Update Quiz
Delete Quiz
View Result Reports
View Visitors Count
Logout

Fig 3.1.2 Software Architecture
3.1.2 Technical Architecture

HTML5
css3
| — PHP — MySQL

JavaScript

Fig 3.1.2 Technical Architecture

Class Diagram
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4. TESTING engineer

Development of software system involves of a
series of production activities where opportunities
for injection of human fallibilities are enormous.
Errors may begin to occur at the very inception of
the process where the objectives may be
erroneously or imperfectly specified, as well as in
later design and development stages. Because of
human inability to perform and communicate with
perfection, software development is accompanied
by a quality assurance activity.

Overview of Testing

Software Testing is a critical element or software
quality assurance and represents the ultimate
review of specification, design and coding. Testing

presents an interesting anomaly for the software

Testing Objectives include:

. Testing is a process of executing a program with the

intent of finding an error.

. A good test ease is one dial has a probability of

finding yet undiscovered error.

3. A successful test is one that uncovers an

undiscovered error. Testing Principles:

.All tests should be traceable to aid user

requirements.

2. Tests should be planned long before testing begins.

3. Testing should begin on a small scale and progress

towards testing In large.

. Exhaustive testing is not possible.

To be most effective testing should be conducted
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by an independent third patty.

Dimensions of Testing

To assess product quality, different kinds of tests,
each one with a different focus, ore needed. These
tests can be categorized by several dimensions:
Quality dimension

Stages of testing

Type of testing

Stages of Testing

Testing is not a single activity, executed all at once.
Testing is executed against different types targets
in different stages of the software development.
Test stages progress from testing small elements of
the system, such as components(unit testing), to
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testing completed systems (system testing). The
three stages have the following purposes:

Unit testing

Unit testing is usually conducted as a part of a
combined code and unit test phase of the software
lifecycle, although it is uncommon for coding and
unit testing to be conducted as two distinct phases.
Field testing will be performed manually and
functional tests will be written in detail. Unit test
ensures that each unique path of a business process
performs accurately to the documented and
contains clearly defined inputs and expected

results.

5-SCREENSHOTS
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How Stacks Work?

Elements can be added to and removed from the stack using two primary operations:

« Push: Adds an item to the top of the stack
« Pop: Removes the item from the top of the stack.

£
\ Last In - First Out /
2ush Pop
Oata Boment Data Boment
Data Bement Data Boment
Data Boment Po—
Data Bomont Data Boment
Data Boment Data Boment

ement will be placed on top, and if we

Implementation in C

#include < stdio.h >
#include < stdlib.h >

wdefine MAX 10

struct Stack {
int items[MaX];
int top;

b

/1 Function to create a stack
struct stack* createstack() {
struct stack® stack = (struct Stack")malloc(sizeof(struct stack));
stack->top = -1;
return stack;

// Function to check if the stack is full
int isFull(struct stack* stack) {
return stack->top == MAX - 1;

/1 Function to add an item to the stack
void pus t stack® stack, int item) {

Screenshot 5 : Stack Implementation

v @ stk B+

€« Users/Dell/OneDrive/Desktop/DatavisIQ/Definitions/Animations/Stack/stack htm

@ Railoy Projecsn.. € (30) Facebook @ WiiRourer @ Stud

e

Stack simulation

n o Groil [ Adasn ANTHESam.. @ loginire® Moviruzht | Watc.. ) Watch Now You See.

DATASTRUCTURES QUIZ ABOUTUS LOGIN

B Q s AamOo@E S g =

Screenshot 5.6 : Stack Implmnation

6-CONCLUSION AND FUTURE SCOPE

Conclusion

DataVislQ transforms the learning process by
combining stunning animations and interactive
quizzes to create an engaging and -effective
educational experience. The platform’s visually
appealing animations simplify complex data
structures, making them easier to understand. Its
thoughtfully designed quizzes not only reinforce
key concepts but also challenge users to apply their
knowledge in practical scenarios, enhancing both

retention and problem-solving skills.

This hands-on approach keeps learners motivated
and actively involved, promoting deeper
comprehension and long-term mastery. With
DataVislQ, learning data structures becomes a
dynamic and enjoyable journey, empowering users

to build a strong foundation for future success.

Future scope
The future of DataVislQ holds immense potential
through strategic advancements. Developing a

mobile app will provide seamless learning on the
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go, ensuring convenience and accessibility for
users. Integration with platforms like Coursera will
expand its ecosystem, offering enriched learning
opportunities. Leveraging cloud infrastructure will
enhance performance, scalability, and data
security, ensuring a smooth user experience.

Additionally, harnessing the power of Al will
personalize the learning journey by offering
targeted recommendations, identifying areas for
improvement, and predicting performance trends.
These advancements will position DataVislQ as a
cutting-edge platform, redefining how users

engage with and master complex data concepts.
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