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ABSTRACT

The AlgoVis — Data Structures Visualizer is a web-based application designed to help students understand data
structures and algorithms through visual representation. Many students find it difficult to learn algorithms by
reading code alone. This project solves that problem by displaying algorithms in an interactive and step-by-step
animated format.The system allows users to select an algorithm, provide input data such as arrays or graphs, and
observe how the algorithm processes the data visually. Algorithms like sorting, searching, and graph traversal are
shown using animations that clearly explain comparisons ,swaps, and transitions. The application also provides
code snippets alongside the visualization to help users connect theoretical concepts with practical implementation.
This project is developed using HTML, CSS, and JavaScript, focusing on DOM manipulation and animation
techniques. AlgoVis improves conceptual understanding, enhances problem-solving skills, and makes learning
algorithms more engaging and effective. It is especially useful for undergraduate students studying Data Structures

and Algorithms.

1. INTRODUCTION:

Data Structures and Algorithms (DSA) form the
foundation of computer science and software
development. They are essential for designing
efficient solutions to computational problems and are
widely used in various fields such as software
engineering, artificial intelligence, and data analysis.
However, many students find it difficult to
understand these concepts due to their abstract
nature and reliance on theoretical explanations.
Traditional teaching methods primarily focus on
pseudocode, textbook explanations, and static
program execution. While these methods are useful,
they often fail to provide a clear understanding of
how algorithms operate internally. This lack of
visualization makes it challenging for students to
grasp concepts such as sorting, searching, and graph
traversal. To address this issue, the AlgoVis — Data
Structures Visualizer is developed as a web-based
application that enables interactive learning. The
system visually represents algorithms through step-
by-step animations, allowing users to observe how
data changes during execution. By integrating both
visual and code-based representations, the platform
helps learners connect theory with practical
implementation. The application allows users to
select different algorithms, input custom data, and
control the execution flow. It focuses on key
algorithm categories such as sorting algorithms
(Bubble Sort, Selection Sort), searching algorithms
(Linear Search, Binary Search), and graph algorithms
(BFS, DFS). The visual approach enhances
understanding, improves engagement, and supports
better retention of concepts. This project aims to

provide a simple, user-friendly, and effective learning
tool for students, particularly undergraduates, to
strengthen their understanding of data structures
and algorithms.

2. LITERATURE SURVEY:

Johnson et al. (2022) proposed an Al-based
algorithm visualization platform that utilizes web
technologies such as Python and D3.js to
demonstrate algorithm execution dynamically. The
system provides interactive visualization but lacks
support for complex and advanced data structures.

Sharma and Lee (2023) introduced a gamified
learning approach for data structures, integrating
elements such as quizzes, badges, and levels to
enhance student engagement. While this approach
improves motivation, it requires high internet
bandwidth and may not be accessible to all users.

Ahmed et al. (2024) developed a real-time
algorithm simulation system that tracks execution
steps and performance metrics. Although it offers
detailed insights, the user interface is complex and
may not be suitable for beginners.

Patel and Kumar (2025) proposed an adaptive
algorithm learning environment that uses artificial
intelligence to personalize learning paths based on
user performance. However, the system requires
specialized hardware and is not widely accessible.

From the above studies, it is evident that existing
systems focus on visualization and interaction but
often suffer from limitations such as complexity,

Received: 26-03-2026 | Accepted: 05-05-2026 | Published: 12-05-2026 | www.ajaccm.com 306


mailto:1sandhya@vmtw.in
mailto:3veragoniishta@gmail.com
mailto:4srisaimanaswinipuram@gmail.com
mailto:5veenaganapuram@gmail.com

AMERICAN JOURNAL OF Al CYBER COMPUTING MANAGEMENT

Peer Reviewed, Referred & Indexed Journal
E-ISSN:3069-0102
VOL.6, NO. 2(1) (2026)

accessibility issues, and lack of simplicity. The
proposed system aims to overcome these
limitations by providing a lightweight, user-
friendly, and efficient visualization platform.

3. PROBLEM STATEMENT

Understanding data structures and algorithms is a
fundamental requirement in computer science
education. However, many students face significant
difficulty in grasping these concepts due to the
abstract nature of algorithm execution and the lack of
effective visualization tools. Traditional learning
methods primarily rely on textbooks, pseudocode,
and static program outputs, which do not clearly
demonstrate how algorithms operate step-by-step.
This makes it challenging for students to understand
key operations such as comparisons, swaps, and data
transitions, especially in complex algorithms.
Although some existing online platforms provide
algorithm demonstrations, they often lack
interactivity, customization, and simplicity. Many
systems do not allow users to input their own data or
control the execution process dynamically.
Additionally, some tools are complex, require high
system performance, or depend heavily on
continuous internet connectivity, limiting their
accessibility. Therefore, there is a need for a simple,
interactive, and efficient system that enables users to
visualize algorithms in real time, understand their
internal working clearly, and bridge the gap between
theoretical concepts and practical implementation.

4. PROPOSED SYSTEM

The proposed system, AlgoVis — Data Structures
Visualizer, is a web-based interactive platform
designed to provide a clear and intuitive
understanding of data structures and algorithms
through dynamic visualization. The system enables
users to select algorithms, input custom data, and
observe step-by-step execution through animations.
It supports multiple categories of algorithms,
including sorting, searching, and graph traversal
techniques. The visualization highlights key
operations such as comparisons, swaps, and
transitions, allowing users to understand the internal
working of algorithms. Additionally, the system
provides corresponding source code alongside the
visualization, enabling users to correlate theoretical
logic with actual implementation. The application is
developed using HTML, CSS, and JavaScript,
leveraging DOM manipulation and animation
techniques to create a responsive and interactive user
experience. The proposed system focuses on
simplicity, accessibility, and efficiency, ensuring that
users with basic system requirements can easily
access and use the platform without performance
issues

5. METHODOLOGY:
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The proposed Smart Greenhouse System will be an
IoT-based automated system.

a. Data Input and User Interaction

The system begins by accepting input from the user
through a web-based interface. Users first select a
data structure or algorithm such as sorting,
searching, or graph traversal. They then provide input
data like arrays or values required for execution. The
system validates the input to ensure correctness and
organizes it for further processing. This step ensures
that the algorithm receives proper and usable data.

b. Algorithm Processing

Once the input is provided, the system processes the
selected algorithm using JavaScript functions. The
algorithm logic is executed step-by-step, handling
operations such as comparisons, swaps, and
traversals. The system uses controlled execution
techniques like time delays to break the process into
smaller steps, making it easier to understand. This
stage ensures accurate and efficient algorithm
execution.

c. Visualization and Execution Flow

The system converts algorithm steps into visual
representations using DOM manipulation. Data
elements are displayed as bars, blocks, or nodes, and
their changes are updated dynamically during
execution. Different colors and animations are used
to highlight operations such as comparisons, swaps,
and completed steps. This visualization helps users
clearly understand how the algorithm works
internally.

d. Output Display and Learning Support

The results are displayed on the screen along with
step-by-step animations. The system also provides
the corresponding source code for the selected
algorithm, helping users connect theory with
implementation. The interactive dashboard allows
users to re-run algorithms with different inputs,
enhancing learning and experimentation. This stage
ensures an effective and engaging learning
experience.

6. ALGORITHM:
1. Bubble Sort Algorithm
a. Compare adjacent elements in the array.

b. Swap elements if they are in the wrong
order.

c. Repeat the process until the array is
completely sorted.
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2. Selection Sort Algorithm

a. Find the minimum element from the
unsorted part of the array.

b. Swap it with the first unsorted element.

c. Repeat the process for the remaining
elements until sorted.

3. Linear Search Algorithm

a. Traverse each element in the array
sequentially.

b. Compare each element with the target
value.

c¢. Return the position if found, otherwise
indicate not found.

4. Binary Search Algorithm
a. Divide the sorted array into two halves.

b. Compare the middle element with the target
value.

c. Repeat the process on the relevant half until
the element is found or not

5. Depth First Search (DFS)
a. Start from a selected node in the graph.

b. Traverse as deep as possible along each
branch before backtracking.

c. Continue until all nodes are visited.
6. Breadth First Search (BFS)
a. Start from a selected node.
b.  Visit all neighbouring nodes first.

c. Continue level by level until all nodes are
visited.

7. RESULTS:

The above screen represents the User Registration
Page of the AlgoVis — Data Structures Visualizer

system. This interface allows new users to create an
account before accessing the application features.
The registration form includes input fields for Full
Name, Email Address, and Password, ensuring that
user information is collected securely.

DSA Visuaioer

The above screen represents the Main Dashboard of
the AlgoVis — Data Structures Visualizer system. This
is the primary interface displayed after the user
successfully logs into the application. The dashboard
provides multiple options for selecting different data
structures and algorithms, including Stack, Queue,
Sorting, Linked List, and Trees. These options are
presented as interactive buttons, allowing users to
easily navigate to the desired module.

8. CONCLUSION:

The AlgoVis — Data Structures Visualizer successfully
demonstrates an effective approach for understanding data
structures and algorithms through interactive visualization.
The system provides a user-friendly platform where users
can observe step-by-step execution of algorithms, making
complex concepts easier to understand. By integrating real-
time animations with corresponding code display, the
project bridges the gap between theoretical learning and
practical implementation. The wuse of front-end
technologies such as HTML, CSS, and JavaScript ensures
that the application is lightweight, accessible, and easy to
use without requiring specialized hardware or software.
The system overcomes the limitations of traditional
learning methods by offering an engaging and interactive
environment. It enhances conceptual clarity, improves
problem-solving skills, and supports better learning
outcomes for students. Overall, the project serves as an
efficient educational tool for understanding fundamental
algorithms and data structures.

9. FUTURE SCOPE:

The current implementation of the AlgoVis system can be
further enhanced by incorporating additional features and
advanced functionalities to improve its effectiveness and
usability. Integration of advanced algorithms such as
dynamic programming, greedy algorithms, and advanced
graph algorithms. Addition of performance analysis
features to compare time and space complexity of different
algorithms. Development of a backend system for user
authentication, progress tracking, and personalized
learning. Implementation of 3D visualization techniques
for better graphical representation. Integration of
interactive quizzes and assessments to evaluate user
understanding. Support for mobile devices and responsive
design improvements. Enhancement of UI/UX with
modern frameworks such as React or Angular. Deployment
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as a full-scale educational platform accessible online.
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