Prof. V. V. Jikar et. al,, International Journal of Advanced innovative Technology in Engineering, 2025, 10(2), PP 138-144

INTERNATIONAL JOURNAL OF ADVANCED INNOVATIVE TECHNOLOGY IN

-

SAITY ENGINEERING
p L g
— Published by Global Advanced Research Publication Home page: www.ijaite.co.in

House Journal

Web Application of Digital Library Management System for College
1Prof. V. V. Jikar, 2Harish S. Nilkhan, 3 Sejal N. Mallelwar, 4Kaushik S. Bagde, >Tejas M.
Dukare, ¢Yash D. Pandey

123456Department of Computer Science & Engineering, Shri Shankarprasad Agnihotri
College of Engineering Ramnagar, Wardha, Maharashtra, India

lyaishalijikar@gmail.com, 2nilkhanharish@gmail.com, 3sejalmallelwar112@gmail.com,
4kaushikbagde12@gmail.com, >tejasdukarel@gmail.com, éyashpandey@gmail.com

Article History ABSTRACT

Received on: 10 Feb. 2025
Revised on: 28 Feb. 2025
Accepted on: 30 March 2025

In the contemporary time, when everything is digital, the collection of large-
size information is being managed with greater efficiency and with the help
of technology. A digital library management system aims at organizing and
storing and retrieving digital content like books, articles, journals, and
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a click through the use of filters that include author, title, or topic. Online
borrowing, downloading, and sharing are other invaluable features. Quick
updates, data protection, and smooth integration lend the library system
more efficiency and effectiveness for both users and administrators alike. The
Digital Library Management System provides a digital way of managing
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essential and potent tool available to educational institutions, research
centres and anyone interested in obtaining their information very fast, hence,
enhancing the learning and working environment.
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1. INTRODUCTION

The Digital Library Management System (DLMS)
comes in response to this need for proper and
efficient management of digital resources of the
libraries. It is becoming evident that as libraries
move toward more digital content in addition to
their traditional materials, there is an increasing
need for a system to bridge the physical and digital
worlds. This project aims to develop this system,
and the whole purpose is to improve library
operations, user experiences, and long-term
preservation of valuable resources.

The need for developing this system was inspired
by realizing and witnessing the drawbacks of
traditional library management systems. Manual
cataloguing, inventory checking, and limited access
to digital resources presented serious bottlenecks
for librarians and users alike. Hence the purpose of
the project was clearly defined: to design an
intelligent system to automate mundane functions,
enhance resource discovery, and enable seamless
access to an ever-rising array of digital content.

In this ongoing project, we have tried to create
arobustly adaptable solution for the diverse needs
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of the contemporary library. The Digital Library
Management System exploits modern technology
in terms of user-friendly interfaces, cloud storage,
advanced search, and maximum administrative
control, under one roof. It is one of the objects to
build a solution to cater not only to the immediate
needs of library employees but also future trends
in digital information management.

A. Existing System

In System Analysis is a detailed study of the
various operations performed by a system and
their relationships within and outside of the
system.
Here the key question is:
What all problems exist in the present system?
What must be done to solve the problem? Analysis
begins when a user or manager begins a study of
the program using existing system.
In our existing system all the transaction of books
are done manually. So taking more time for a
transaction like borrowing a book or returning a
book and also for searching of members and books.
Another major disadvantage is that to preparing
the list of books borrowed and the available books
in the library will take more time, currently it is
doing as a one-day process for verifying all records.
So, we can say,
 Fast report generation is not possible
« Tracing a book is difficult
 Information about issue/return of the books is
not properly maintained
e No central database can be created as
information is not available in database
So, after conducting the feasibility study we
decided to make the manual Library management
system to be computerized.

B. Proposed System

Proposed system is an automated Library
Management System. Through our software user
can add members, add books, search members,
search  books, update information, edit
information, borrow and return books in quick
time. Our proposed system has the following
advantages.

e User friendly interface

» Fast access to database

¢ Less error

* More Storage Capacity

« Search facility

 Look and Feel Environment
¢ Quick transaction

All the manual difficulties in managing the Library
have been rectified by  implementing
computerization.

2. LITERATURE REVIEW

The DLMS have reportedly had a profound impact
on almost all aspects of managing and accessing
digital resources. From a simple online catalog, a
DLMS has evolved into a complex system very
much into resource organization, user
management, and advanced search features. DLMS
were conceived to facilitate the growing demands
of managing eBooks, journals, and multimedia
digital content in a friendly way for users[20]. The
key aspects discussed include effective search
engines and user authentication protocols, digital
rights management (DRM), and resource
management to make retrieval processes much
more effective and preserve sources. DLMS should
provide a number of integrated features in their
architecture, such as grouping resources, secure
access control, and thorough metadata for quick
management of digital material [3].

These systems are obviously very
precious: they form the key parts of ad hoc remote
access to resources, lower operational costs, and
contribute to the preservation of scarce or fragile
materials. But many organizations hesitate to
implement DLMS due to technical complexities, the
need for user adaptation, and issues regarding
digital rights [11].

Strong encryption and security controls
making access rights much more assured would
from now on see user data protection and
confidentiality remain among the major issues [9].
Such technologies include Artificial Intelligence,
Cloud Computing, and immersive technology like
Virtual Reality, shaping the DLMS of the future-
new ways of improving user experience and
scaling the application [12].

In summation, DLMS has altered the ways of
managing and accessing digital resources.
Research and development will continue for
removing impediments and realizing their true
potentials.

3. METHODOLOGY

In this work, the System Development Life Cycle
(SDLC) methodology or framework was adapted.
From the engineering, information processing and
information system development literature, the
formal design of any information processing
system is supposed to follow a set of steps labelled
the System Development Life Cycle (SDLC).
However, as Sprague and Carlson (1982) and other
authors (Davis, 1983; Aktas, 1987) have noted, the
traditional SDLC is somewhat difficult to use as
originally specified. But there is agreement that the
SDLC has four general or essential phases: (i)
system analysis, (ii) system design, (iii) system
construction or development and (iv) system
implementation.
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A.  System flow

Analysis involved a detailed study of the
current system, and it includes sub dividing of
complex process involving the entire system,
identification of data store and manual process.
During analysis, data are collected on available
files, decision points and transactions handled by
the present system. Interviews, case study,
document and archives, on-site observations,
questionnaire and review of literature are the tools
used to establish the objectives, requirements and
services expected from the system.

B. System Design

System design brings a proposed system much
closer by describing the nature of input and output
file as well as sharing the processing in which they
are connected. These design elements consisted of
functional hierarchy, business process diagrams,
pseudo code and entity-relationship diagram. In
this stage the design elements are defined with the
help of interviews, case study, document and
archives, on-site observations, questionnaire and
review of literature conducted. These design
elements provided detail description about the
software and each element is related to a specific
requirement.

C. System Development

The development stage was initialized by the
previous design stage. At this stage the code for the
design elements of system was written using
System using Hypertext Protocol (PHP) as the
programming language which constitute the
middleware and Microsoft SQL Server 2008 as the
database server, which constitute the backend
component. PHP was chosen because it is an open-
source server-side scripting language designed for
web development (but can also be used as a
general-purpose programming language) and can
interact with Microsoft SQL databases. Also,
Microsoft SQL Server 2008 was chosen because it
is a relational database management system
(RDBMS) that supports a wide variety of
transaction processing, business intelligence and
analytics  applications in  corporate IT
environments. It enables the creation,
maintenance and management of database.
Microsoft SQL Server 2008 is a Structured Query
Language (SQL) based, client/server relational
database.

D. System Implementation

In order to create a web application, the
architecture should be client-server. Two-tier and
three-tier architecture are some of the most widely
used client-server architectures. Architecture
determines the development time of the
application and affects the future flexibility and
maintenance of the application. For different
architectures to select the most suited one for an

application, different factors need to be
considered: complexity, the number of users, and
their geographical dispersion, to mention a few.
This system was designed following a standard
three-tier architecture as shown in Figure 1, which
is adopted by many web applications. A three-tier
architecture encompasses a presentation layer,
business rules/logic layer, and the data layer. The
Data layer is the area responsible for data storage.
More specifically, this layer consists of one or more
relational databases and/or file systems. The
Business Rules/Logic layer acts as an endpoint
between the presentation layer and the data layer.
This middle tier was introduced to overcome the
deployment limitation (whenever the application
logic changed the application had to be
redistributed at each and every client) in the two-
tier architecture. The middle tier can
accommodate hundreds of users while providing
process management where business logic and
rules are executed.

4. FLOWCHART & REQUIREMENTS

A.  System Analysis
User Registration and Authentication: The
system will provide the process for registering
users (such as students, faculty, etc.) with secure
logins and profile management features.
Search and Retrieval: Search digital resource
(e.g, books, journals, articles) using various
criteria: title, author, keywords, or category.
Resource Administration: The system will allow
the uploading, categorizing, and managing of
digital resources by an administrator including the
addition of metadata like author, year published,
genre, etc.

Figurel: Flowchart of Digital Library Management
System

Access Control and Permissions: Define who
may be able to access what. Example: some
resources may only be available to specific user
types such as "staff or paid users."
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Borrowing and Downloading: Provide users the
option to borrow and download digital resources
(e.g., PDFs, videos) according to library policy (for
instance: limited number of resources per
individual).

Resource Review and Rating: Enables rating or
reviewing resources, giving feedback to other
users.

Reports and Analytics: Usage reports should
show most used resources, user activity, and
overdue items.

B. Non-functional Requirements:

Usability: The system should ensure that the
interface will be well defined so that every user's
level of technical skill can reach it.

Scalable: As the digital content in the library
increases, scalability should not be hampered by
the library.

Performance: Speed and responsive to a large
number of users and resources.

Security: The system should secure a user's data
(personal information, borrowing history) against
unauthorized access. Backup of data should be set
in the system to reduce loss of data.
Compatibility: The system must fit the varied
types of devices (PCs, tablets, smartphones) and
operate with the different operating systems and
browsers.

C. User Requirements

Students/Researchers: For them, a simple way to
access digital resources is important, and they
need a speedy search function and borrow or
download materials. They also need these
bookmarks and an organization for saved items.
Library Administrators: They will need to
manage the resource additions, deletions and
modifications, manage user accounts and maintain
information about borrowed materials, and
generate reports.

IT Support Staff: Maintenance of the system will
be a big plus, i.e. easy troubleshooting, updating
and data security.

D. Frontend
e HTML/CSS/JavaScript for basic structure
and style.
Backend:

e Programming Languages, JavaScript, or
Java (Spring Boot).

e Database: MySQL (for Scalability).

e Authentication: Use JWT (JSON Web
Token) for secure user
login/authentication.

APIs:

e REST API: The frontend can communicate

with the backend using RESTful APIs for

resource management,
borrowing/returning operations, etc.

5. RESULT & DISCUSSION

A. System Features Implemented
e User-friendly interface for book search,
borrowing, and return processes.
e Secure authentication system for library users
and staff.
¢ Real-time updates to book availability and
inventory.
¢ Automated notifications for due dates and late
fees.
e Integrated analytics for generating reports on
user activity and book trends.

B. Performance Evaluation

Response Time: System achieved an average
response time of <X> seconds for search queries.
Accuracy: Successfully matched search results
with user queries 95% of the time.

Scalability: Handled up to <N> simultaneous users
without performance degradation.

C. User Feedback

Ease of Use: 85% of users found the interface
intuitive.

Efficiency: 90% of users reported reduced time
for book borrowing and return processes
compared to the manual system.

Satisfaction: Overall satisfaction score of 4.5/5
from library staff and patrons.

WELCOME TO OUR LIBRARY

we sand behind your Bcoess

Figure 3: Screenshot of Homepage
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Figure 5: Screenshot StudentDLMS Dashboard
page

Figure 6: Screenshot of Requesting Page &
Borrowing

Figure7: Screenshot of Library Management
System
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6. CHALLENGES AND FUTURE SCOPE
A.  Challenges

Complexity: DLMS is a tough nut to crack in
various technical aspects such as integration and
compatibility. It not only calls for the integration of
different technologies but also makes compatible
platforms for web, mobile, and desktop. Huge
digital repositories worth of resources call for
some specialist skills. The larger the system grows,
however, the more challenging it becomes to scale
up without affecting performance.

Data Security and Privacy: More than libraries,
there is a great need to protect user data, digital
resources, and transactions by the library from all
sorts of cyber threats. Sensitive user information
has to remain protected from hacking before being
safeguarded itself through Digital Rights
Management (DRM) against piracy or
unauthorized access to digital contents.

Against change and Adjustment: Digital libraries
are gaining increased reliance, but adapting from
traditional librarianship to a digital market may
not be easy for some users, especially those who
are a bit less savvy with technology. Such users
ought to be well taken care of during their
transition processes to the new systems such that
they can use the same to their fullest through
training and user support program provisions.
Implementation and Maintenance Cost:
Although your DLMS implementation saves costs
on physical shelving space and printings, the costs
incurred at the initial stages for implementation
can be very much high. Such costs include the
development or purchase of the software, the
hardware infrastructure, and cloud storage.
Maintenance and long-term expense in
maintenance, system updates, and technical
support should also be considered.

B.  Future Scope
Future Scope of the (DLMS)

A. Integration with Al and Machine Learning:

Advanced Personalization: As Al evolves, DLMS
can provide even more  personalized
recommendations based on detailed user
behavior, preferences, and trends.

Smart Resource Classification: Machine learning
algorithms can improve categorization and
tagging, ensuring more accurate and faster
classification of resources.

B. Enhanced Virtual Reality (VR) and
Augmented Reality (AR) Integration

Interactive Learning: Future versions of DLMS
could integrate VR and AR to provide immersive
learning experiences, where users can interact
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with digital content in 3D environments, such as
virtual tours of textbooks, historical documents, or
even simulations of complex scientific concepts.

C. Block chain for Digital Rights Management
(DRM)

Decentralized DRM: Implementing block chain
can provide a more secure, transparent, and
decentralized method for managing copyrights,
licensing, and the sharing of digital resources,
reducing piracy and unauthorized access.

D. Integration with External Knowledge Bases
and Open Educational Resources (OER)

Expanded Resource Access: Future systems may
integrate with open-access educational resources
and research databases, making it easier to share
knowledge and collaborate across institutions
globally.

Cross-Library Sharing: DLMS can be part of a
larger network of libraries, enabling resource
sharing and collaboration, even across different
geographic regions or institutions.

E. Enhanced Mobile Capabilities and Offline
Features

Offline Access: Future systems can offer more
advanced offline features, allowing users to
download large portions of the library for offline
use, including audio, video, and interactive
content.

Mobile-First Experience: With increasing mobile
use, the system will evolve to offer a fully
responsive mobile-first experience, optimized for
smartphones and tablets.

F. Integration with IoT Devices

Smart Library Systems: DLMS could integrate
with Internet of Things (IoT) devices, such as
smart libraries, where physical and digital
resources are seamlessly linked. For example,
smart tags on physical books that users can scan to
access their digital versions or supplementary
materials.

G. Advanced Analytics and Reporting

Predictive Analytics: Future systems could
leverage predictive analytics to forecast trends,
such as resource demand, user interests, and
potential areas for expanding the library’s
collection.

Real-Time Collaboration: Real-time
collaboration features could allow users to share
and discuss resources within the platform, making
the system more interactive.

H. Globalization and Multilingual Support

Multi-language Interface: The system will
continue to grow globally, offering multilingual
support and localized content to cater to diverse
users around the world.

Global Resource Sharing: Collaboration across
countries and institutions could enable access to a
wider range of global resources, benefiting
students and researchers worldwide.

I.  Al-Powered  Content Creation and
Annotation

Automated Content Creation: Future DLMS may
include Al tools that help create summaries,
annotations, and insights for digital content,
assisting users in quickly understanding key points
or concepts in lengthy materials.

Collaborative Annotation: Users could annotate
and comment on digital resources, creating a
collaborative environment where knowledge is
shared and enhanced by the community.

CONCLUSION

This project has successfully developed a Digital
Library Management System that streamlines
library operations, particularly borrowing and
issuing books. The system adopts a modular
design, with a distinct interface for each of its
stakeholders such as the administrator, student,
and teaching staff, which gives relevant and
efficient access to appropriate functions. However,
the system's integrated messaging feature is very
beneficial. It makes communication direct between
students and library officials, allowing students to
request books in a proactive manner, making for
more interaction-friendly and user-friendly
experiences. Apart from that, the messaging
system will also facilitate the administrator's
communication with both the students and
teachers on the availability, due dates, fines, and
other important details that concern books. They
are sent as messages that would act as notifications
for efficient and timely communication. This
Digital Library Management System automates
some core processes, improves communication
and ensures that the library staff make higher
values out of their time while empowering the
users to gain more control over their borrowing
experience, thus facilitating a more engaged and
informed library community overall. Future
developments may extend to the integration with
a digital book repository, refining the search and
recommendation engine, and adding analytics to
track book usage for collection development.
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