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Abstract—Data breaches have become a critical security
concern due to the rapid growth of web-based
applications and digital data storage. Organizations
face significant risks when sensitive information such as
user credentials and personal data are exposed through
cyber-attacks or unauthorized access. This paper
presents a Data Breach Alert and Management System
designed to monitor user data, detect potential
breaches, and provide timely alerts to affected users.
The proposed system is developed using Java Spring
Boot for backend services, HTML, CSS, and JavaScript
for the frontend interface, and MySQL for secure data
storage. The system checks user credentials against
compromised datasets, generates alerts upon detecting
suspicious activity, and maintains breach records for
analysis and reporting. By integrating secure
authentication, database validation, and real-time alert
mechanisms, the system enhances data protection and
user awareness. The proposed solution aims to reduce
the impact of data breaches by enabling early detection
and efficient management within web applications.

Index Terms—Data Breach Detection; Alert System;
Spring Boot; Web Security; Mysql Database

[. INTRODUCTION

The increasing use of web-based applications for
storing and processing sensitive information has
significantly raised concerns about data security.
User credentials, personal details, and confidential
records are frequently targeted by attackers through
techniques such as SQL injection, weak
authentication, and unauthorized database access.
Data breaches not only compromise user privacy but
also lead to financial loss and loss of trust for
organizations.
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Most existing security solutions focus on preventing
attacks but do not provide sufficient mechanisms to
detect breaches after they occur. In many cases, users
remain unaware that their data has been exposed until
serious damage is done. Therefore, there is a strong
need for systems that continuously monitor data and
notify users when suspicious activities or breaches
are detected.

This paper proposes a Data Breach Alert and
Management System that detects potential data
breaches and alerts users in a timely manner. The
system is developed using Java Spring Boot for
backend services, HTML, CSS, and JavaScript for
the frontend interface, and MySQL for database
management. The proposed system aims to enhance
data security, improve user awareness, and provide
an efficient solution for managing breach-related
information in web applications.

II. PROPOSED SYSTEM

The proposed Data Breach Alert and Management
System provides an integrated solution for
monitoring user data and detecting potential data
breach incidents in web applications. The system
works by validating user credentials during login and
continuously checking stored data for unusual or
unauthorized access patterns [8]. When a possible
breach is detected, the system triggers alert
notifications to inform affected users and system
administrators.

The backend of the system is developed using Java
Spring Boot, which manages user authentication,
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business logic, and breach detection processes. The
frontend is implemented using HTML, CSS, and
JavaScript, providing a responsive and easy-to-use
interface for users to register, log in, and view alert
notifications. The MySQL database securely stores
user details, encrypted credentials, and breach
records for future reference and analysis.

By maintaining detailed breach logs and providing
real-time alerts, the system helps organizations
respond quickly to security incidents. The modular
architecture of the proposed system ensures
scalability, maintainability, and improved overall
security for modern web applications.

III. SYSTEM ARCHITECTURE

The Data Breach Alert and Management System is
designed with a modular architecture that ensures
scalability, maintainability, and security. The system
consists of three main components: Frontend,
Backend, and Database, along with the Breach
Detection & Alert Module.

It is designed using a layered architecture that
separates the user interface, business logic, and data
storage layers [6]. This architectural approach
improves scalability, security, and maintainability of
the system. The system primarily consists of a
Frontend Layer, Backend Layer, and Database Layer,
integrated with breach detection and alert
mechanisms.

A. Frontend Architecture

The frontend layer is responsible for user interaction
with the system. It is developed using HTML, CSS,
and JavaScript and provides interfaces for user
registration, login, and alert visualization.

Frontend responsibilities include:

e  User registration and login forms

e Input validation at client side

e Displaying breach alerts and warning messages
e Providing a simple and responsive user interface
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Fig. 1. Frontend Architecture of the Data Breach
Alert System

B. Backend Architecture

The backend layer is implemented using Java Spring
Boot and acts as the core processing unit of the
system. It manages authentication, password
verification, breach detection logic, and
communication with the database.

Backend responsibilities include:

e  User authentication and authorization

e Password strength and breach checking [7]

e Processing user requests through REST APIs

e Alert generation and breach logging

e Secure interaction with the database
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Fig. 2. Backend Architecture Using Spring Boot
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C. Database Layer

The database layer uses MySQL to store application
data securely. It maintains structured tables for users,
passwords, and breach records.

Stored data includes:

e  User profile information

e  Encrypted passwords

e Breach and alert logs with timestamps

This layer ensures data consistency and supports
efficient retrieval for breach detection and reporting.

D. Overall System Flowchart

The overall working of the system follows a
sequential flow starting from user interaction to alert
generation. The flow begins when a user attempts to
register or log in. The system verifies credentials and
checks the password against security rules and
compromised patterns. If a breach is detected, an
alert is generated; otherwise, normal access is
granted. All breach-related events are recorded in the
database.

Flowchart steps:

e  User registration or login

e  Credential validation

e Password strength and breach check

e  Breach detection decision

e  Alert generation or access approval

o Logging of breach details
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Fig. 3. Overall System Flowchart of the Proposed
System

E. Module Description

The system is divided into the following functional

modules:

e User Management Module: Handles user
registration and authentication
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e Password Check Module: Verifies password
strength and compromised status

e Breach Detection Module: Detects potential data
exposure

e Alert Management Module: Notifies users of
detected breaches

e Database Management Module: Stores and
manages all system data

Each  module operates independently  but

communicates through the backend to ensure secure

and efficient system operation.

IV.IMPLEMENTATIONS DETAILS

The Data Breach Alert and Management System is
implemented as a secure web-based application using
a combination of backend, frontend, and database
technologies. The implementation focuses on secure
authentication, password validation, breach detection,
and alert notification.

A. Backend Implementation

The backend of the system is developed using Java
Spring Boot, which provides a robust framework for
building scalable and secure web applications [5].
RESTful APIs are created to handle user registration,
login, password verification, and breach detection
processes. Spring Boot manages request handling,
session control, and communication between
different modules of the system.

Security mechanisms such as password encryption
and validation are implemented to protect sensitive
user data. The backend also records breach events
and alert details in the database for monitoring and
analysis.

B. Frontend Implementation

The frontend is developed using HTML, CSS, and
JavaScript to provide a responsive and user-friendly
interface. Forms are designed for user registration
and login, with client-side validation to improve
usability and reduce invalid inputs. Alert messages
and breach notifications are displayed dynamically to
inform users about potential security risks.

C. Database implementation

The system uses MySQL as the backend database for
storing user information and breach records.
Structured tables are designed to store user details,
encrypted passwords, and alert logs. Database queries
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are optimized to ensure efficient retrieval of
information during authentication and breach
detection processes.

D. Integration And Data Flow

The frontend communicates with the backend
through HTTP requests. The backend processes these
requests, performs password and breach checks, and
interacts with the MySQL database. Based on the
results, appropriate responses and alerts are sent back
to the frontend, ensuring smooth data flow across the
system.

V. METHDOLOGY

The methodology of the proposed Data Breach Alert
and Management System follows a systematic
approach to ensure secure handling of user data,
effective detection of compromised credentials, and
timely alert generation. The system operates through
the following sequential steps:

User Registration

e The wuser provides basic details such as
username, email, and password.

e  The password is validated for minimum security
requirements.

e Valid data is securely stored in the database after
encryption.

A. User Authentication

e The user logs into the system using registered
credentials.

e The backend verifies the credentials using secure
authentication logic.

e  Unauthorized access attempts are rejected.

B. Password Strength and Compromise Check

e  The entered password is checked for strength and
common breach patterns.

e Previously compromised or weak passwords are
identified.

e  Users are warned and prevented from continuing
with unsafe passwords.

C. Breach Detection Process

e User credentials and access behavior are
analyzed.
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e The system checks for matches with known
compromised datasets.

e Suspicious activity is identified as a potential
data breach.

D. Alert Generation

e If a breach or compromised password is
detected, alerts are generated.

e Notifications are displayed to users through the
frontend interface.

e Breach events are logged for monitoring
purposes.

E. Data Logging and Monitoring

e All breach-related activities are recorded with
timestamps.

e  Stored logs are used for analysis and reporting.

e  This ensures traceability and accountability.

VI.RESULT AND DISCUSSION

The Data Breach Alert and Management System was
implemented and tested using sample user data to
evaluate its functionality, accuracy, and usability.
The system was tested under different scenarios such
as new user registration, valid login, weak password
usage, and compromised password detection.

The following are some of the images of the system
containg the login , signup , email breach check ,
password check modules. They are implemented and
tested with several sample dataset using different
methods of testing. The each and every module of the
system is working properly and efficiently.

Fig 4-: Login Page
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Fig 5-:Signup Page

Breached Email Data

Fig 6-: Breach Check Page

Password Exposure Check

Fig 7-:Password Check Page

VIIL. LIMITATIONS

Although the proposed Data Breach Alert and
Management System provides an effective approach
for detecting compromised passwords and generating
alerts, certain limitations exist. The system currently
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relies on predefined breach patterns and datasets,
which may not cover newly emerging or unknown
attack methods. As a result, the effectiveness of the
proposed Data Breach Alert and Management
System, the system has certain limitations that need
to be considered:

A. Limited Breach Dataset:

The system relies on predefined breach patterns and
known compromised password datasets. Newly
emerging or zero-day breaches may not be detected
immediately.

B. Restricted Alert Mechanism:

Currently, alerts are displayed only through the web
interface. The absence of email, SMS, or push
notifications may delay user response in critical
situations.

C. Controlled Testing Environment:

The system has been tested using sample and
simulated data. Performance and accuracy may vary
when deployed in large-scale or real-world
production environments.

D. No Behavioral Analysis:

The system does not analyze advanced user behavior
patterns such as abnormal login frequency or
geographic anomalies, which could further enhance
breach detection.

E. Scalability Constraints:
The current implementation is suitable for small to
medium-scale applications
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VIII. FUTURE SCOPE

The Data Breach Alert and Management System can
be extended in multiple directions to improve its
security capabilities and practical applicability. One
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major enhancement includes the integration of real-
time breach intelligence services that continuously
update compromised credential databases, enabling
faster detection of newly exposed data. This would
significantly improve the system’s responsiveness to
emerging threats.

In the future, the system can incorporate multi-factor
authentication (MFA) and advanced encryption
standards to further secure user accounts and reduce
the risk of unauthorized access. Machine learning
techniques may be applied to analyze user behavior
patterns and detect anomalies, allowing the system to
predict potential breaches before they occur.

The alert mechanism can also be expanded to support
email, SMS, and mobile notifications, ensuring
timely communication with users during critical
breach events. Additionally, the system can be
adapted for cloud-based and enterprise-level
deployment, supporting large-scale user bases and
high data volumes. These enhancements would make
the proposed system more robust, scalable, and
suitable for real-world cybersecurity applications.

IX. CONCLUSION

In this paper, a Data Breach Alert and Management
System has been proposed and implemented to
address the growing security concerns related to data
breaches in web applications. The system focuses on
detecting compromised credentials, validating
password strength, and generating timely alerts to
inform users about potential security risks. By
integrating password checking and breach detection
mechanisms, the system provides an additional layer
of security beyond traditional authentication
methods.

The wuse of Java Spring Boot, HTML, CSS,
JavaScript, and MySQL ensures a secure, scalable,
and efficient implementation of the proposed
solution. Overall, the proposed system enhances user
awareness and helps reduce the impact of data
breaches by enabling early detection and efficient

management of security incidents.
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