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Abstract: This project involves the development of a Web-Based Voting Application using
Spring Boot and MySQL. The system aims to enhance accessibility, transparency, and
efficiency in elections by digitizing the voting process. Voters can securely log in and cast their
votes online. The application eliminates the need for physical polling stations, thereby reducing
logistical issues, time, and cost. Security features such as Spring Security, role-based access,
and encrypted data storage ensure vote integrity. Real-time result computation and user-friendly
interfaces improve overall voter experience.
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1. INTRODUCTION

Elections are a vital aspect of any democratic process, allowing the populace to choose their
representatives and express their preferences for governance. For the election process to be
effective, the system must be secure, transparent, and capable of withstanding fraudulent
activities. Furthermore, it should be easy to understand and accessible to all voters. Traditional
voting systems, which rely on paper ballots and manual counting, are prone to human error, fraud,
and can be highly time-consuming. The possibility of invalid votes due to incorrect handling or
miscounts also presents a significant challenge.

The proposed Web-Based Voting Application aims to automate the voting and counting
processes, significantly improving both the efficiency and security of elections. By leveraging
modern technology, the system eliminates the need for physical ballots and in-person gatherings,
allowing voters to cast their votes securely from anywhere. This digital transformation ensures a
faster, more accurate, and transparent election process.

Moreover, it guarantees the integrity of every vote, preventing voters from casting multiple votes
and addressing issues like vote tampering. The platform also adheres to best practices and
complies with external regulations, ensuring that the election process remains secure, credible,
and transparent. By automating the voting and counting process, the system drastically reduces
the time required for elections and enhances the overall voter experience.
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2. LITERATURE SURVEY

"Blockchain for Electronic Voting System - Review and Open Research Challenges"
(2021). This paper reviews the role of blockchain in improving electronic voting by ensuring
security, transparency, and immutability. While our project uses Spring Security and a relational
database instead of blockchain, this comparison can highlight how our system addresses core
challenges - like secure authentication and data integrity - using widely adopted and reliable
technologies.

"A Comprehensive Survey on Electronic Voting: Requirements, Technology, and System
Design" (2020). This survey categorizes online voting systems by architecture, security features,
and user interaction. It emphasizes the importance of usability, authentication (which our project
handles via Spring Security), and database integrity (handled via MySQL and Hibernate-JPA).
Our project's technology stack directly maps to these best practices.

"Security and Usability Issues in Online Voting Systems: A Systematic Review" (2022).
This paper focuses on the trade-off between security and usability in voting systems. Our use of
Thymeleaf for Ul design, coupled with robust back-end logic in Java, aligns with the
recommendations of this paper to improve accessibility and user experience without
compromising security.

3. PROPOSED SYSTEM

The proposed system is an Online Voting Platform developed using Spring Boot, designed to
address and eliminate the limitations of traditional voting systems. Unlike conventional paper-
based voting or EVMs, this system offers a web-based solution that is secure, efficient, and
accessible to users from any location with internet access.

One of the major issues in traditional voting is the dependency on physical polling stations, which
often leads to long queues, travel difficulties, and limited accessibility for the elderly or disabled.
This system removes that barrier by allowing voters to securely log in and cast their vote online
from any device. Additionally, the need for large-scale manpower for election setup, voter
verification, and vote counting is drastically reduced, thanks to automation and digital
workflows.

Manual vote counting, which is prone to human error and delays, is replaced with real-time result
computation. The system ensures that results are generated and displayed instantly after the
voting period ends. Security concerns like vote tampering or unauthorized access are resolved
using encrypted vote storage, secure user authentication, and detailed audit logs that track all
system activity.

This proposed system also ensures that each user can only vote once per election, enforcing
fairness and preventing duplicate or fraudulent voting. Furthermore, by eliminating paper usage

and reducing logistical needs, it also contributes to environmental sustainability.

It eliminates the need for physical polling stations, making voting accessible to everyone
regardless of location.
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Automation speeds up the process, ensuring quicker vote casting and instant result
announcements.

Security is enhanced through encrypted data storage, role-based access, and activity logging.
The system is cost-effective, reducing the need for physical resources and human involvement.

It promotes transparency and trust, allowing voters to participate in a verifiable and accountable
process.

Scalability ensures the platform can be used for small internal elections or scaled up for larger
events.

4. PROPOSED SYSTEM

The system architecture describes the structure, components, and data flow of the Web-Based
Voting Application. It follows a three-tier architecture that separates concerns and enhances
scalability, maintainability, and security.

The system is divided into three primary layers:
Presentation Layer (Frontend)

e This is the user interface where interactions occur.

e Developed using HTML, CSS, JavaScript, and optionally Thymeleaf (for server-side
rendering) or React (for modern frontend).

e Users (voters and admins) interact with this layer to log in, register, cast votes, view
results, and manage elections.

e Communicates with the backend via HTTP/REST API calls.

Business Logic Layer (Backend — Spring Boot)

e Handles core functionality and logic.

e Built using Spring Boot, which handles REST endpoints, request processing, and
business rules.

e Implements services like user authentication, vote validation, election timing logic, result
calculation, etc.

e Uses Spring Security for role-based access control (admin vs voter).

e Manages communication between frontend and database.
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Data Access Layer (Database — MySQL)

e Stores and retrieves persistent data.

e Contains tables for users, votes, elections, candidates, and logs.

e Uses Spring Data JPA (Java Persistence API) with Hibernate ORM for database
interactions.

e Ensures data integrity, referential integrity, and transactional consistency.

Below diagram depicts the whole system architecture of an “Web-Based Voting Application”.

Client Devices
(Browser)

Frontend
(HTML / CS5 /)5 / Thymeleaf)

Spring Boot REST API
Controllers & Services

VRN

User & Voting Module Admin Module
{Login, OTP, Ballot Casting) (Dashboard, CRUD)
MySQL

{(Voters, Votes, Results)

Figure. 4.1. System Architecture for the “Web-Based Voting Application”
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5. OUTPUT SCREENS
1.New Voter Registration Page

This interface allows new users to register by entering their voter ID, name, email, phone number,
and a secure password. The system ensures proper format validation and prevents duplicate
registrations, providing a secure entry point for voter onboarding.

v @ Registration

€« [¢] @ localhost: r ® Guest(2) New Chrome available

New Voter Registration Voter Sign In About

New Voter Registration

Voter ID

Enter Your Voter ID

Name

Enter Your Name

Enter Your Email Id

Phone No.

Enter Your Phone No

Password

Enter Password

Figure. 5.1. Interface for New Voter Registration with form inputs

2.Voter Sign-In Page

The sign-in page enables registered voters to log in using their voter ID and password. It serves as a
secure gateway to access the voting system, ensuring that only authorized users can participate in the
election process.

New Voter Registration Voter Sign In About

e-Mail ID

Enter Your Email Id

Password

Enter Your Password

Figure. 5.2. Voter Login with secure authentication screen
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3.Voter Dashboard Interface

The Voter Dashboard provides a personalized and interactive platform for authenticated users to
participate in the election. Voters can view available candidates, cast their votes, and verify their vote

status. The dashboard ensures secure access and enhances the voting experience with a user-friendly
layout.

v @ VoterHome

s C @ loclhc

(@ Guest?) | New Chrome available 3

Home Logout

User Dashboard

User Details: Pranavi

Do Voting

O Candidate 1

OcCandidate 2

O Candidate 3
Voter ID 14532acd a
O Candidate 4

Name Pranavi

[vore |
Email Id | i il.com

Phone No. 9887745642

Status Not Voted !

Figure. 5.3. User Dashboard interface displaying voting status and candidate list

4. Admin Dashboard — Voting Results

The admin dashboard provides a summarized view of the total votes each candidate has received. It

enables administrators to monitor the progress of the election transparently and efficiently in real
time.

v @ Admin Home

< e @ loc

® New Chrome available }

View Admins View Voters View Candidates Logout

Admin Dashboard

Voting Results

Candidate Total Votes
Candidate 1

Candidate 3

1
Candidate 2 0
1
Candidate 4 2

| 1

Figure. 5.4. Admin Dashboard displaying real-time voting results
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5.Admin Panel — Voter Management

This section allows administrators to view, manage, and delete voter records. It displays all

Vol 25 Issue 05, MAY, 2025

registered voters along with their contact information and login credentials (partially masked for

privacy), supporting backend voter management tasks.

v @ AlVoters Details

New Ch

< (¢]

® Guest(2)

@ local

View Admins View Candidates Logout

All Voter's Details

[ Voter ID_T Name _] Password | Email ____] Phone No._] Actions |
9887745642 [ii]

og7e67a512 i)
sorsseaa7s  Z i
987764422 [ii]

14532acd  Pramavi  cheppa  pranavi@gmail.com

1432fds Rakesh 1234 rakesh@gmail.com

32142abc  Hindu 1234 hindu@gmail.com

14234abd  Aishwarya 1234 aishwarya@gmail.com

Figure. 5.5. Admin view of registered voters with edit/delete options

6. Admin Panel — Candidate Vote Breakdown

This panel displays the number of votes received by each candidate, broken down by individual

voters. It provides granular insights into voter activity and supports election result verification and

auditing.

v @ AllVotes Details X -

@ Guest)

New Cl

View Admins View Voters View Candidates Logout

Candidate's Vote Details

[ | candidate 1 Votes | Candidate 2 Votes | Candidate 3 Votes | Candidate 4 Votes | Actions |

Voters hindu@gmailcom [}

Voters rakesh@gmailcom [}

Voters

aishwarya@gmail.com o]

Voters pranavi@gmail.com ]

Total Votes 1

Figure. 5.6. Candidate-wise vote distribution viewed by admin
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S. CONCLUSION

The development and deployment of the Web-Based Voting Application using Spring Boot
highlight a significant step forward in modernizing the electoral process through digital
transformation. The system successfully combines secure authentication, user-friendly
interfaces, and robust backend logic to ensure a seamless and transparent voting experience for
both voters and administrators.

The application’s modular structure ensures maintainability and scalability, allowing future
enhancements such as blockchain integration for vote traceability or biometric authentication for
added security. Thorough testing - including unit, functional, integration, and system-level
testing - has validated the system’s performance and reliability under different user scenarios.

In conclusion, this Web-Based Voting Application serves as a secure, efficient, and accessible
platform for conducting elections digitally. It demonstrates the potential of leveraging modern
web technologies to foster democratic participation while maintaining the integrity, security, and
usability essential to any electoral process. With continuous improvements, this system can serve
as a foundational model for digital voting in various institutional and governmental contexts.

6. FURTHER ENHANCEMENT

The Web-Based Voting Application can be enhanced in several key areas to ensure more secure
and efficient elections. In terms of security, integrating biometric authentication—such as
fingerprint, facial recognition, or iris scanning—can provide a higher level of identity
verification. Additionally, implementing two-factor authentication (2FA), through methods like
OTP or email verification, would add an extra layer of security to safeguard voter accounts from
unauthorized access.

For improved user experience and accessibility, developing a mobile-friendly voting interface or
app would make the platform more accessible for voters using smartphones and tablets. In
addition, offering multi-language support would cater to a broader demographic, ensuring that
people from diverse linguistic backgrounds can easily navigate and use the system.

In terms of legal and institutional adoption, ensuring compliance with election laws is crucial for
the system’s integration into local and regional electoral frameworks. Lastly, incorporating third-
party auditing features will allow independent organizations to verify election results, ensuring
the integrity and transparency of the entire election process.
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