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ABSTRACT

Self-balancing binary trees are fundamental data
structures in computer science, widely used in
applications requiring efficient data retrieval and
management. However, their dynamic properties
and balancing mechanisms can be challenging to
comprehend, especially for learners and
practitioners. This project, titled “Intuitive
Visualization for Self-Balancing Binary Trees,"
aims to bridge this gap by developing an
interactive and engaging data visualization tool.
Designed using modern web technologies, the tool
offers a responsive and user-friendly interface,
enabling real-time interaction and exploration of

tree operations.

1. INTRODUCTION
The project titled “Intuitive Visualization for Self-
Balancing Binary Trees” focuses on creating an
interactive and informative data visualization tool
for  understanding the  operations and
characteristics of Self-Balancing Binary Trees. Key
features include step- by-step insertion and deletion
animations, visual indicators of balance factors,
and color-coding schemes to denote tree properties.
The visualization tool employs modern web
technologies to create an intuitive user interface
that allows users to interact with and explore
Binary Trees in real-time. The primary goal of this
project is to develop an interactive data
visualization tool that effectively communicates
the dynamic properties and balancing mechanisms
of Binary Trees, enhancing understanding and

facilitating learning of this essential data structure.

The project is designed for a wide range of users,
from beginners learning data structures to
experienced developers and researchers. The tool
will have an easy-to-use interface and provide clear
visualizations, making it accessible to everyone.
By using this tool, users can learn, debug, and
explore how self-balancing binary trees operate in
a simple and engaging way.

The project aims to develop a visualization platform
that provides real-time animations for tree
operations like insertions, deletions, and rotations,
focusing on self-balancing binary trees such as
AVL Trees, Red-Black Trees, and Splay Trees.
The platform aims to offer step-by-step algorithm
breakdowns to enhance user understanding and
allow users to identify and correct structural errors
in trees. Designed for students, developers, and
researchers, the tool bridges the gap between
theoretical learning and practical implementation,
catering to users with varying levels of expertise.
With an emphasis on interactivity and user-friendly
design, this project enhances comprehension and
supports applications in performance-critical

systems.

2. DESIGN

Architectures

Project architecture represents number of
components we are using as a part of our project
and the flow of request processing i.e. what
components in processing the request and in
which order. An architecture description is a
formal description and representation of a system

organized in a way that supports reasoning about
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the structure of the system. Architecture is of two (1) Software Architecture
types. They are (2) Technical Architecture
Software Architecture:

' ' Database

fig Software Architecture
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Technical Architecture
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Fig: Technical Architecture

3- TESTING
Software testing is a process, to evaluate the
functionality of a software application with an
intent to find whether the developed software met
the specified requirements or not and to identify the
defects to ensure that the product is defect free in
order to produce the quality product. As per the
current trend, due to constant change and
development in digitization, our lives are improving
in all areas. The way we work is also changed. We
access our bank online, we do shop online; we order
food online and many more. We rely on software’s
and systems. What if these systems turnout to be
defective? We all know that one small bug shows
huge impact on business in terms of financial loss
and goodwill. To deliver a quality product, we need
to have Software Testing in the Software
Development Process. Some of the reasons why
software testing becomes very significant and
integral part in the field of information technology
are as follows.
1. Cost effectiveness
2. Customer Satisfaction

3. Security
4. Product Quality

Dimensions of Testing
There are many different dimensions to consider:
Layers of the application (database, APls, Ul)

Scale of testing (unit, module, integration, scenario)
Type of testing (functional, performance, security,
etc.)

Methodology  (exploratory, scripted manual,
automated)

Unit Testing

During This first round of testing, the program is
submitted to assessments that focus on specific
units or components of the software to determine
whether each one is fully functional.

System Testing

System testing is the first level in which the complete
application is tested as a whole. The goal at this level
is to evaluate whether the system has complied with
all of the outlined requirements and to see that it
meets Quality Standards. System testing is
undertaken by independent testers who haven’t
played a role in developing the program. This
testing is performed in an environment that closely

mirrors production. System Testing is very
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ESR

important because it verifies that the application requirements that were set by the customer.

meets the technical, functional, and business
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Frequently Asked Questions

What is a self-balancing binary tree? v
How does an AVL tree maintain balance? v
What are the applications of Red-Black Trees? v
What is the key difference between B-Trees and Binary Trees? b 4
Why are self-balancing trees important? v
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Fig 6.11 FAQ Page
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101
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learning experience for you. Whether it's
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