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1 ABSTRACT

The current research paper involves an in-depth research and development of a Library Management
System in Java and MySQL. The system will automate the library's manual processes, such as handling
books, student records, and book issuance and returns. The old library systems are inefficient, time-
consuming and prone to human error. The proposed system offers an easy-to-use interface and is
efficient in handling data through database management techniques. The graphical user interface is
designed using Java Swing, and the back-end database is MySQL. JDBC is used to communicate
between the database and the application. The system also employs validation methods and database
constraints to ensure data integrity. This study shows that software applications can greatly enhance

efficiency in learning institutions.

Keywords: Library Management System, Java, MySQL, Java Swing, JDBC, Database
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2 INTRODUCTION

A Library Management System (LMS) is
computer-based software designed to manage
and organise library resources effectively. The
old system is manual, with librarians keeping
records in registers and paper-based systems.
This causes various issues, such as data
redundancy, inability to search records, and
inaccuracies. Handling volumes of books and
student records manually is becoming more
complex and time-consuming, particularly in
institutions with many users.

Digital systems have replaced manual systems
with technological advances. Computer-based
applications enable faster data processing,
improved data storage, and greater accuracy—
the project aimed to design and implement a
Library Management System based on Java
and MySQL. The system reduces the number
of human hands involved in library processes
and improves record organisation by digitising
them.

The system offers the following features:
adding books, student records, issuing books

and returning books. It also has a dashboard
that shows real-time data, including the total
number of books, the total number of students,
and the number of books issued and returned.
This assists the administrator in effectively
tracking library activities. Java integration with
MySQL enables efficient database operations,
and a graphical user interface (GUI) makes the
system user-friendly and increases user
interaction.

The system also enhances data accessibility by
enabling prompt search and/or record retrieval.
It also eliminates data duplication and ensures
consistency across all modules. The use of
structured database design helps maintain
organised, scalable data storage.

Other relational database concepts
implemented in this project include primary
and foreign keys to ensure consistency. Such
constraints guarantee the maintenance of
relationships among tables, avoiding invalid
data entry. The system has secured data, is
formatted, is dependable in all operations, and
is applicable in real-world settings such as
schools, colleges, and libraries.
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3 OBJECTIVES
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The overall goal of the project is to develop a
system that automates library operations and
minimises manual labour. The system will
offer an effective, easy-to-use solution for
managing books and student records. It
guarantees the proper storage and retrieval of
data by the MySQL database, thereby aiding
the maintenance of orderly and organised
information.

3.1 LIBRARY OPERATIONS
AUTOMATION.

Automating the manual process for managing
libraries is one of the main objectives. The
system handles tasks such as keeping records
of books, recording book issues, and updating
returns. This saves human labour and reduces
data-entry errors.

3.2 Effective Book and Student
Management.

The system would handle both books and
student records. It enables users to add, modify,
delete and view records in an orderly form.
This makes it easy to gather all the information
and maintain it properly, enhancing efficiency.

4 WORKING

3.3 ISSUE AND RETURN
MANAGEMENT

Another important objective is to implement
an effective issue-and-return mechanism. Once
a book is issued, the system automatically
decreases the available quantity, and when it is
returned, the system updates the quantity. This
helps maintain proper inventory and avoids
data inconsistencies.

3.4 USER-FRIENDLY INTERFACE

The system aims to deliver an interactive,
easy-to-use graphical user interface based on
Java Swing. The interface has been designed to
allow users to perform their operations without
any technical expertise. Usability is enhanced
by features such as buttons, tables, and
dashboard panels.

The accuracy and validity of data will be
assessed through data validation and data
correction.

To ensure that data is not entered erroneously,
the system employs validation mechanisms,
such as verifying the input formats of email,
phone numbers, and mandatory fields. This
would help ensure that only valid data is saved
in the database, thereby enhancing reliability.

The Library Management System consists of
several modules, which perform a particular
task. These modules coordinate to ensure
smooth system operation. It is based on a
modular approach to application, thus it is easy
to manage, maintain, and even extend in future.

4.1 LOGIN MODULE

The system has a login module that provides
secure access. The application is only
accessible to authorised users, who must enter
their usernames and passwords. The system
will check the database using SQL queries to
verify the entered details. Provided that the

ISSN :2394-2231 http://www.ijctjournal.or

Page 793


https://ijctjournal.org/
https://ijctjournal.org/
http://www.ijctjournal.org

International Journal of Computer Techniques—IJCT Volume 13 Issue 2, March-

April - 2026
Open Access and Peer Review Journal ISSN 2394-2231 https://ijctiournal.org/

credentials are valid, the user is allowed entry;
otherwise, an error message is shown. This
guarantees safety and prevents unauthorised
access.

Fig.1 Login Page

4.2 DASHBOARD MODULE

Once successfully logged in, the user is taken
to the dashboard. The dashboard shows key
data, including the total number of books, the
total number of students, and the number of
books issued and returned. Such values are
dynamically retrieved from the database via
SQL queries such as COUNT(*). The
dashboard provides an overview of the system
and helps the user keep track of library
activities.

4.4 STUDENT MANAGEMENT
MODULE

The student management module deals with
student records. It enables a user to add a new
student, edit existing records, remove them,
and view all students. The system performs the
necessary validation on input fields, such as
email format and phone number length. This

Library Systei
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Welcome to Library Management System

ADD BOOKS
MANAGE BOOKS

100 STUDENTS
Total Books Issued Books ~ Returned Books Students

MAMAGEE STUDENT

IS5UE BOOK

RETURN BODK

Fig.2 Dashboard

4.3 BOOK MANAGEMENT MODULE

The book management module enables the
user to handle all book-related activities. It has
features for adding new books, updating
records, deleting books, and viewing all books
in tabular form. The book's data is presented in
a JTable, making it easy to view and interact
with.

MANAGE BODOKS

UPDATE DELETE

Fig.3 Manage Book Panel.

ith. All operations are carried out through
JDBC, which links the Java application to the
MySQL database.

helps ensure proper, reliable data in the
database.

4.5 1ISSUE BOOK MODULE

Books are allocated to the students through the
issue book module. Upon issuance of a book,
the user enters the book, and the student and
the system maintain a record of the book in the
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issue-book table. The issue date is
automatically created. Meanwhile, the number
of available books decreases by 1. This ensures
the system shows the correct number of
available books.

4.6 RETURN BOOK MODULE

The return book module handles returns.
Returning a book updates its return date in the
database and adds to the number of books.
This will provide proper inventory
management. There is also the issue of which
books are being issued and which have been
returned, which can be identified using the
module.

4.7 DATABASE CONNECTIVITY
(JDBCO)

5 FUTURE SCOPE

The system can also be improved by
incorporating more advanced features, such as
barcode scanning, to identify books quickly. A
mobile app can be created to enable remote
access, enabling users to view and manage
records off-site. It is also possible to
implement cloud database integration, which
can store data online, thereby making the
system more secure and accessible on various
devices.

5.1 ADVANCED FUNCTIONS AND
AUTOMATION.

Other features, such as accurate calculation of
late returns and the creation of reports and
search filters, can be added to enhance the
system's functionality. Fine-level calculations
will automatically control penalties, whereas
report creation will allow administrators to
analyse information, including issued and

https://ijctiournal.org/

The system is connected to the Java
application and the MySQL database via
JDBC (Java Database Connectivity). JDBC
supports SQL statements such as INSERT,
UPDATE, DELETE, and SELECT.
PreparedStatement is used by the application
to execute queries safely and effectively. This
will avoid SQL injection and will enhance
performance.

4.8 EVENT HANDLING AND USER
INTERACTION.

The system employs event-handling
mechanisms to respond to user input, e.g.,
clicking buttons and selecting a table. The
interface is created with Java Swing
components, such as buttons, text fields, and
tables. Action listeners and mouse listeners are
used to add interactive capabilities, such as
hover effects and click actions, to enhance the
user experience.

returned books and student activity. Search
and filter will enable a quick search for
specific records. Role-based login can also be
used to distinguish between an admin and a
user, making system access and use more
secure and controlled.

5.2 SYSTEM INTEGRATION AND
SCALABILITY.

Online library platforms and digital
repositories can also be incorporated into the
system to increase its usage. This can be
supplemented by real-time notifications that
prompt users about due dates, book availability,
or return notifications. The application may be
extended to support various libraries or
branches using a single system. The system
will be more efficient, scalable, and easier to
use with these improvements, so it can be
utilised in large institutions and in digital
environments of the present day.
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6 CONCLUSION

The Library Management System effectively
demonstrates how software can automate
manual processes. The system provides an
efficient way to manage books and student
records while ensuring data accuracy and
consistency.

The use of Java Swing and MySQL makes the
system reliable and easy to maintain. The
project helped in understanding important
concepts such as database connectivity, GUI
design, and event handling.

Overall, the system is a practical solution for
modern libraries and can be further improved
with additional features. It highlights the
importance of technology in improving
operational efficiency and reducing human
effort.
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