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ABSTRACT

The library management system project represents a technological innovation aimed at
optimizing the management of educational resources within academic institutions. Developed
using the MERN stack, the system offers a comprehensive solution for students, librarians, and
administrative staff. Users can seamlessly issue, renew, and return books, while librarians benefit
from real-time updates for student and staff management, as well as efficient book inventory
control. The integration of an automated fine system ensures accountability, imposing penalties
for overdue book returns. The MERN stack's robustness ensures scalability, security, and optimal
performance. The design prioritizes flexibility for future technological advancements and
accessibility across devices. Integration with external systems enhances the educational
experience, and mobile responsiveness accommodates users on various platforms. Usability
testing and user feedback mechanisms contribute to continuous improvement, while
cross-browser compatibility and consistent branding elements enhance the system's visual
appeal. This project signifies a commitment to creating a modern, user-centric, and

technologically advanced library management system
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The objective of the library management system project is to offer a streamlined and
user-friendly solution for overseeing library operations. This project facilitates an understanding
of the practical aspects of working in real-life situations. This study on library administration
aims to enhance students' efficiency in adapting to the evolving technological landscape. Gaining
knowledge about the operational and functional mechanism of the library is beneficial for me. It
provides a positive and enriching experience for the pupils. The system is specifically engineered
to optimize a range of functions, including organizing books, maintaining member records,
monitoring the circulation of borrowed, returned, and reissued books, and producing reports. The
main goal of this project is to mechanize the manual procedures associated with library
management, thereby enhancing precision, minimizing paperwork, and improving overall

effectiveness.

This project report provides an in-depth overview of the creation and execution of a library
management system utilizing the MERN stack. By utilizing the capabilities of the MERN
(MongoDB, Express.js, React.js, Node.js) stack, this project combines a strong collection of

technologies to develop a scalable, efficient, and user-friendly solution.

This report will include an analysis of the project's objectives, scope, methodology, and the
technologies employed. Additionally, we will present a comprehensive analysis of the system's
architecture, database structure, and the principal features and functionalities that have been
incorporated. In addition, we will provide a detailed overview of the development process, the
obstacles encountered, and the tactics utilized to surmount them. In addition, we will analyze the
design of the system's user interface, highlighting the significance of user experience and
accessibility. We will showcase pictures and provide detailed descriptions of the several screens
and menus, emphasizing the user-friendly navigation and the simplicity of operation for both
library staff and members. The study will also address the execution of crucial modules,

including book management, member management, circulation management, and reporting. We
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will elucidate the fundamental algorithms and reasoning employed in each module and deliberate
on their incorporation into the comprehensive system. In addition, we will discuss the security
procedures in place to safeguard sensitive data, such as authentication and authorization
mechanisms. Additionally, we will address the system's capacity to handle increased demands

and its potential for future improvements and extensions.

1.2 Motivation

The development of a library management system is not just about building software, but also a
solution that streamlines the operations of a critical institution within academic settings. This
project allows you to bridge the gap between theoretical knowledge and practical application,
showcasing your skills in software development, database management, and system design. The
system has the potential to simplify complex processes, reduce administrative burdens, and
create a more efficient and organized library environment. The convenience the system brings to
students, such as easy book issuance, renewal, and return, and to librarians, who benefit from
real-time updates and automated processes. By incorporating features like automatic fines for
overdue books, the system contributes to the establishment of fair and efficient policies within
educational institutions. A well-designed library management system can positively impact
educational institutions, contributing to a better learning experience for students and leaving a
lasting mark on the academic community. Throughout the development process, focus on
user-centric design, ensuring that the technology is embraced by both librarians and students,
fostering a positive and effective user experience. The motivation for implementing a MERN
stack Library Management System lies in creating an advanced, efficient, and user-friendly
solution to modernize library operations. The stack aims to enhance scalability, real-time
communication, and accessibility, facilitating rapid development, cross-platform compatibility,
and seamless integration of front-end and back-end components. The objective is to improve
efficiency, user experience, and data management while benefiting from the active developer

community and ensuring cost-effective, secure, and scalable library services.

1.3 Objective
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The objectives of your library management system project can be outlined to achieve specific

goals and functionalities. Here are the objectives for our project:

e Automated Book Transactions: Enable students to easily issue, renew, and return books
through a user-friendly interface, reducing manual paperwork and enhancing user
experience.

e Real-Time Updates: Implement a system that provides real-time updates for librarians,
ensuring that the library database is always current and accurate.

e Student Management: Create a comprehensive student management system to track
borrower information, borrowing history, and contact details for effective
communication.

e Book Management: Facilitate efficient book management, allowing librarians to add new
books to the system, delete outdated or damaged books, and update book information as
needed.

e Staff Management: Develop a staff management module that allows librarians to add new
staff members, update their information, and manage their roles within the library system.

e Fine Calculation: Implement an automated fine calculation system to penalize students
who fail to return books within the stipulated time, promoting timely returns.

e User-Friendly Interface: Design an intuitive and user-friendly interface for both students
and librarians to ensure ease of use and efficient navigation through the system.

e Accessibility: Ensure that the system is accessible to users with varying levels of
technical expertise, making it inclusive for all members of the academic community.

e Security Measures: Implement security features to safeguard sensitive information,
ensuring the confidentiality and integrity of student and staff data.

e Reporting and Analytics: Incorporate reporting and analytics tools to provide librarians
with insights into book circulation, popular titles, and other relevant data for informed
decision-making.

e Notification System: Develop a notification system that alerts students about due dates,
renewals, and fines, enhancing communication and reducing instances of overdue books.

e Scalability: Design the system to be scalable, allowing for future updates, expansions,

and integration with additional features or technologies.
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e Documentation: Create comprehensive documentation for the system, including user

manuals and technical documentation, to facilitate understanding and troubleshooting.

1.4 Expected Outcome

The expected outcome of your library management system project is a fully functional and
efficient software solution that addresses the needs of both librarians and students. The system
should seamlessly integrate into the existing library infrastructure and provide a range of features

and benefits. Here's a description of the expected outcomes:

User-Friendly Interface: The system should have an intuitive and user-friendly interface that

makes it easy for both librarians and students to navigate and perform necessary tasks.

Efficient Book Transactions: Students should be able to issue, renew, and return books with

minimal effort, reducing the time and paperwork traditionally associated with these transactions.

Real-Time Updates: Librarians should have access to real-time updates, ensuring that the library

database is consistently accurate and up-to-date.

Comprehensive Student Management: The system should provide librarians with a
comprehensive view of student information, including borrowing history, contact details, and any

outstanding fines.

Effective Book Management: Librarians should be able to efficiently manage the library's book
inventory, including adding new books, removing outdated ones, and updating book information

as needed.

Automated Fine Calculation: Fines for overdue books should be calculated automatically,

ensuring fair and consistent enforcement of library policies.

Security Measures: The system should include robust security measures to protect sensitive

information, ensuring the confidentiality and integrity of student and staff data.
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Reporting and Analytics: Librarians should have access to reporting and analytics tools that
provide insights into book circulation, popular titles, and other relevant data for informed

decision-making.

Adherence to Policies: The system should align with existing library policies and procedures,

promoting consistency and adherence to institutional guidelines.

Scalability: The system should be designed to be scalable, allowing for future updates,

expansions, and integration with additional features or technologies.

The successful implementation of these outcomes will result in a modern, efficient, and
well-integrated library management system that enhances the overall library experience for both

librarians and students.

1.5 Project Management and Finance

Managing a project involves various aspects, including project management and finance. Here's a

brief overview of these two critical components for your library management system project:

Project Management:

Project Scope: Clearly define the scope of the project, outlining the specific features and

functionalities your library management system will include.

Resource Allocation: Identify and allocate resources such as human resources (team members,
stakeholders), technology, and any external services or tools required for the project. In this

project we use Mongodb, Express.js, React.js, Node.js.

Task Assignment: Assign specific tasks and responsibilities to team members based on their

skills and expertise. Clearly communicate expectations and deadlines.

Risk Management: Identify potential risks and develop a risk management plan. This includes

anticipating challenges, outlining mitigation strategies, and having contingency plans in place.
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Quality Assurance: Implement quality assurance measures throughout the project to ensure that

the final product meets the specified requirements and standards.

Testing and Debugging: Plan for thorough testing of the system, including unit testing,
integration testing, and user acceptance testing. Allow time for debugging and fixing any issues

that arise during testing.

Documentation: Keep comprehensive documentation throughout the project, including design
documents, code documentation, and user manuals. This facilitates understanding and future

maintenance.

Deployment Plan: Develop a deployment plan that outlines how the library management system

will be rolled out, including any training sessions for users and staff.

Finance:

Budgeting: Create a detailed budget that includes estimated costs for personnel, technology,

software licenses, hardware, and any other resources required for the project.

Cost Monitoring: Monitor project costs regularly to ensure that expenses align with the budget.

Address any deviations promptly and efficiently.

Resource Optimization: Optimize resource utilization to minimize unnecessary costs. This
involves effective time management, avoiding scope creep, and ensuring efficient use of

technology.

Return on Investment (ROI): Consider the potential return on investment for the library
management system. Assess how the system will bring value to the institution and justify the

project costs.

Funding Sources: Identify and secure funding sources for the project. This may involve

collaboration with the educational institution, grants, or other financial support mechanisms.
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Financial Reporting: Develop a system for financial reporting, providing stakeholders with clear

insights into how project funds are being used and the progress of the project.

Post-Implementation Review: After the project is completed, conduct a post-implementation
review to assess the actual costs against the budget and identify lessons learned for future
projects. By effectively managing both the project and its finances, you increase the likelihood of
delivering a successful library management system that meets the specified requirements while

staying within budget and timeline constraints.

1.6 Report Layout
This report consists of 6 chapters. These are:
Introduction

e Introduction

e Objectives

e Motivation

e Expected Outcome
e Project Management

e Report Layout
Background

e Preliminaries / terminologies
e Related Works

e (Comparative Analysis

e Scope of the Problem

e Challenges

Software Requirement Specification

e Business Process Model
e Requirement Collection and Analysis

o Use Case Model
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e [ogin Data Model

e Design Requirement
Design Specification

e Front-end Design
e Back-end Design
e Interaction Design and User Experience

e [mplementation Requirements
Implementation and Testing

e [Implementation of Database
e Front-End Interaction
e Testing Implementation

e Test Results and Reports
Impact on Social Environment

e Impact on Society
e [mpact on Environment
e FEthical Aspect

e Sustainability Plan
Conclusion and Future Scope

e Conclusion

e Future Scope
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CHAPTER 2

BACKGROUND

2.1 Preliminary and Terminology

A library management system is a web application that automates and manages various library
tasks, including book circulation, cataloging, and student management. It involves user roles
such as librarians, students, and staff. Librarians manage the overall library system, while
students interact with the system to borrow, return, and renew books. Staff have limited access

compared to librarians.

Book management involves cataloging, book status, fine system, borrowing and returning,
member ID, and account balance. Library users can check out, renew, or check in, and their
borrowing history and account details are recorded. Students can track their fines and account
balance using unique identifiers, while system administrators can backup and restore data to
prevent loss in case of system failures. User authentication is also necessary to protect against
unauthorized access.These concepts form the foundation for a library management system
project, ensuring a common understanding of key terms and functionalities among developers
and end-users. By implementing these concepts, libraries can streamline their operations and

improve user experience.

2.2 Related Works

Openlibrary.org: Openlibrary.org offers a wide array of books that can be read or borrowed from
this digital library. Furthermore, users can effortlessly retrieve any book by utilizing the search
tool. In order to access and borrow books, users are required to register and log in, as well as

make a payment. A modifiable library catalog can be accessed at this accessible library.

Amazon Books: This online library system is primarily utilized for commercial endeavors. It is a
network of autonomous bookstores that is owned by the e-commerce giant Amazon. They
possess a total of 24 shops. Essentially, they distribute publications authored by a diverse range

of writers. The user is required to purchase the physical edition of the book from Amazon.
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DIU library: The DIU Library is the official website of Daffodil International University,
offering comprehensive information on several aspects such as Admission, Academics, Campus,
Research, International Affairs, as well as the History and Achievements of the university.
Within the Campus, there is a specific section that contains various details about several

facilities.

Koha: Koha is the initial open-source software system for library automation. With a global
presence, its progress is guided by an expanding community of users who work together to
accomplish their technological objectives. Koha's range of features is always developing and

growing in order to suit the requirements of its user community.

DU Library: The website of the Dhaka University Library features a comprehensive catalog
search for books, DVDs, CDs, journals, theses, manuscripts, and music. The website additionally
provides hyperlinks to the university's homepage, DU e-archives, daily newspapers, Koha Wiki

Home, and Koha Community.

2.3 Comparative Analysis

A comparative analysis of a web-based library management system project involves evaluating
its features, functionalities, and performance against existing or similar systems. Key aspects to
consider include user interface and user experience, technology stack, database model, real-time
updates, scalability, security, and learning curve.The MERN stack (MongoDB, Express.js,
React.js, and Node.js) is a popular choice for this project due to its unified JavaScript
environment for front-end and back-end development. MongoDB offers flexibility in handling
unstructured data, while the React.js library facilitates a responsive and interactive user interface.
However, the learning curve for developers unfamiliar with JavaScript or the MERN stack may

be a potential consideration.
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An alternative technology stack, such as LAMP (Linux, Apache, MySQL, PHP/Python/Perl),
offers widespread usage and community support but may require separate languages for
front-end and back-end development. The flexible schema of MongoDB allows for easy
modification of data structure, but it may not be suitable for complex transactions requiring
ACID properties.Real-time updates are enabled by technologies like WebSocket and Socket.io,
making it suitable for collaborative environments. Scalability is supported by the MERN stack,
but proper architecture planning is required for optimal scalability. Security measures are crucial,
and alternatives like Ruby on Rails with PostgreSQL offer built-in security features.In
conclusion, the choice of the MERN stack aligns with modern development practices, flexibility,
and scalability. However, each technology stack and alternative has its unique advantages and
considerations, emphasizing the importance of aligning choices with project requirements and

team expertise.

2.4 Scope of the Problem

The platform we are developing is a web-based application, ensuring a user-friendly and
accessible platform accessible from any location. This platform is different from standalone
software or Android applications, as it only requires an internet connection for access. We will
address the manual processes used in library tasks, such as book cataloging, member registration,
and inventory management, and the inefficiencies associated with these processes. We will also
address the lack of a centralized system for managing library-related information, highlighting
the need for real-time access and data management. We will also address the challenges faced by
library staff and members in accessing and interacting with library services, emphasizing the
importance of a system that enhances accessibility, convenience, and satisfaction. Defining the
scope helps manage expectations, avoid scope creep, and deliver a solution that meets identified

needs within specified boundaries.
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2.5 Challenges

A library management system project involves several challenges, including understanding user
requirements, integrating with existing systems, ensuring data security and privacy, scalability,
user adoption, balancing customization vs. standardization, frequent system changes, technical
complexity, budget constraints, and testing and quality assurance. Understanding the diverse
needs of librarians, students, and other stakeholders is crucial, and conducting thorough
interviews, surveys, and workshops can help refine requirements. Integrating the new system
with existing systems, using standardized data formats, and collaborating closely with IT teams
can be challenging. Data security and privacy are also critical, and robust encryption, access
controls, and regular security audits are essential.Scalability is crucial for the growing library
collection and user base, and designing the system with scalability in mind and using appropriate
technologies can help address potential bottlenecks. User adoption can be met with resistance, so
providing training sessions, creating user-friendly interfaces, and involving end-users in the
development process can help. Balancing customization with standardization can be challenging,
but identifying core functionalities that need standardization and providing configurable options
can help.Frequent system changes can disrupt the development process, so establishing a clear
change management process, conducting regular stakeholder meetings, and documenting
changes systematically can minimize disruptions. Lastly, ensuring the system's reliability and
identifying and fixing bugs can be time-consuming, so implementing comprehensive testing

strategies and adopting agile development methodologies can help overcome these challenges.
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CHAPTER 3

REQUIREMENT SPECIFICATION

3.1 Business Process Model

The business process model is a method for displaying a particular system's workflow. It is

possible to visualize the data flow of this web application using a business process model. To

utilize the service, a user or reader must first complete out the sign-up form on our website and

register. He must log in using his username and password after signing up. A user can access all

of our website's features after successfully logging in. A user may perform a search for the book

they want to borrow.

user

Issued book status

wrong password|

request
excepted
information

E not available
H |

3

admin

S—
student
status

no

return books

|
S
=

Figure 3.1.1: Business Process Model of Library Management System
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3.2 Requirement Collection and Analysis

Requirement Collection: The process began by engaging with stakeholders, including students,
librarians, and administrative staff, to gather insights into their expectations and challenges.
Meetings, interviews, and surveys were conducted to collect requirements. Key areas of focus

included:

User Needs: Understanding the requirements and expectations of students, librarians, and

administrative staff in terms of functionality, accessibility, and ease of use.

Functional Requirements: Identifying the essential features such as book transactions, student

management, staff administration, and notification systems.

Technical Requirements: Determining the technology stack, infrastructure, and compatibility

requirements for seamless integration and operation.

Security and Privacy Requirements: Ensuring the implementation of robust security measures to

protect user data and maintain privacy.

Compliance Requirements: Identifying legal and regulatory requirements, including intellectual

property rights, data protection laws, and other relevant standards.

Requirement Analysis:

Upon collection, the gathered requirements underwent a thorough analysis to determine their

feasibility, relevance, and potential impact on the system. This phase involved:

Prioritization: Prioritizing requirements based on their importance and impact on the system's

functionality and usability.

Feasibility Study: Assessing the technical and operational feasibility of implementing various

features and functionalities.

Risk Analysis: Identifying potential risks associated with specific requirements and developing

mitigation strategies.
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Alignment with Goals: Ensuring that the identified requirements aligned with the overall goals

and objectives of the library management system project.

User Experience Analysis: Evaluating how the proposed features and functionalities contribute

to a positive and intuitive user experience.

3.3 Use Case Modeling and Description

Signup
h <<|'nc|ude>'>_ i Add
’ “«---"" employee
Login
s ¥~ _<<include>>
WVirae <<include>® T bAdi |
Catalog Tl Request by o0%s
<<extend>>"__ for book Tl received
O ,’é(include>> <<includes> g
All
books —
_'_'_‘_‘—-—-—-—-______%______ Search /
/ \ books /
_ received /
o \ Send <<|nc_|u‘d—e_>2 — Recommendation
Recommendati - = of books
on of books

Manage

students
See Detail :
<<include> 4 with penalty - el
. S g issued
L i books
-
Currently - view Today
. —_— 0 |
issued books i des> issue book
. *a
N y Renew
<<jnclude>> - .
incluce . View Today
: return book
Return
View

services

Figure 3.3.1: Use case diagram of Library Management System
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The use case diagram consists of two characters: user and administrator. Users can access
services, libraries, and book catalogs without a login. To access the website, users must complete
the signup form and log in. Users can search for books to borrow or issue, while administrators
can add new books, manage employees, and manage students. Users can search for books for
seven days and send an issue request to the admin. The admin receives the request and can
accept or reject it. After accepting the request, users can view the book in detail on the currently
issued book page. Users can also return books, and if they don't return them in time, a small fine

will be added. Overall, the user-agent relationship is crucial for efficient and effective book

management.
Use Case Name Logln
Prerequisite Registration
Actor User
Internal Path Enter Website
Click LogIn Button
Enter Registration Button
Fill Require Information
Submit Data
Now Logln
Exceptional Path Registration Form
Notes Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.1: Login Use Case of Library Management System

The Login Use Case of Library Management System shows how to login into the system step by
step.
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Use Case Name View Catalog
Prerequisite None
Actor User
Internal Path Enter Website
Exceptional Path None
Notes Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.2: View Catalog Use Case of Library Management System

The View Catalog Use Case of Library Management System shows the collection of books in

the library moreover it shows how it works.

Use Case Name Request Book
Prerequisite Registration or Logln
Actor User
Internal Path Enter Website
Click Logln Button
Go to All Book Page
Search Your Book
Click Issue Button
Exceptional Path From Catalog
Notes Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.3: Request Book Use Case of Library Management System

The Request Book Use Case shows how to request for a book using the system and what process

should follow for a request for a book.

Use Case Name All books
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Prerequisite

Registration or Login

Actor User
Internal Path Enter Website
Click LogIn Button
Go to All Book page
Exceptional Path None

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.4: All books Use Case of Library Management System

If users want to see the book collections of the library, they must have to login in the system.

Otherwise they would not be able to see the collection of books. And this use case shows this

functionality.

Use Case Name

Send Recommendation Of Books

Prerequisite Registration of Login
Actor User
Internal Path Enter Website
Click Logln Button

Go to Book Recommendation Page

Fill Require Information

Submit Data
Exceptional Path None
Notes Written by Debabrata Roy Chinmoy

Volunteered by Mr. Saiful Islam

Table 3.3.5: Send Recommendation Of Books Use Case of Library Management System

A user, how to send a recommendation of a necessary book to the librarian, all the processes are

discussed in the above table.
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Use Case Name Currently Issued Books

Prerequisite Registration Login
Actor User
Internal Path Enter Website
Click LogIn Button

Go to Currently Issue Book Page

Exceptional Path None

Notes Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.6: Currently Issued Books Use Case of Library Management System

When a user requests a book to the librarian and the librarian accepts the request, then the user
can see the book in the currently issued book page. This table shows all that process for

perceiving all issued books.

Use Case Name See Detail with Penalty Report
Prerequisite Registration or Login
Actor User
Internal Path Enter Website
Click Login Button

Go to Currently Issue Book Page

Click Detail Button
Exceptional Path None
Notes Written by Debabrata Roy Chinmoy

Volunteered by Mr. Saiful Islam

Table 3.3.7: See Detail with Penalty Report Use Case of Library Management System
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If a user will not return the issued book in a given dateline, then there will be an extra charge for

each day. The user can perceive the penalty fee. To see the penalty fee a user must have followed

the above procedure.

Use Case Name Return Books
Prerequisite Registration
Actor User
Internal Path Enter Website
Click LogIn Button

Go to Currently Issue Book Page

Click Detail Button

Click Return Button

Exceptional Path

Registration Form

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.8: return Books Use Case of Library Management System

How to return a book to the librarian, all that processes are indicated in the above table.

Use Case Name

Renew Books

Prerequisite Registration
Actor User
Internal Path Enter Website
Click LogIn Button

Go to Currently Issue Book Page

Click Detail Button
Click Renew Button
Exceptional Path None
Notes Written by Debabrata Roy Chinmoy
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Volunteered by Mr. Saiful Islam

Table 3.3.9: Renew Books Use Case of Library Management System

If a user wants to increase the given deadline for issued books, he can renew or reissue the book

for a certain period.

Use Case Name Logln
Prerequisite Admin Login
Actor Admin
Internal Path Enter Website
Click Logln Button

Fill Require Information

Submit Data

Exceptional Path

Pre Registered

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.10: Admin Login Use Case of Library Management System

For admin login, admin has to give his id and password for login. Because admin is manually

registered by the system controller.

Use Case Name Add Books
Prerequisite Admin Login
Actor Admin
Internal Path Enter Website
Click Add Books Button

Fill Require Information

Submit Data
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Exceptional Path

None

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.11: Add Books Use Case of Library Management System

If there are some new collections of books coming to the library then the admin has to update the

book list. He can add books in the library records following the above process.

Use Case Name

Issue Request

Prerequisite Admin Login
Actor Admin
Internal Path Enter Website

Click Issue request Button

Except or Reject

Exceptional Path

None

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.12: Issue Request Use Case of Library Management System

When a user requests a book to the admin, then the request comes through this issue request page

to the admin. Admin has two options for the request that are accept and reject.

Use Case Name

Receive Recommendation of Books

Prerequisite Admin Login
Actor Admin
Internal Path Enter Website

Go to Book Recommendation Page
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Accept or Delete

Exceptional Path

None

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.13: Receive Recommendation of Books Use Case of Library Management System

This is also the same as Issue request. Admin can accept or delete the request from users.

Use Case Name

Manage Students

Prerequisite Admin Login
Actor Admin
Internal Path Enter Website

Go to Manage Student Page

Action: Removed

Exceptional Path

None

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.14: Manage Students Use Case of Library Management System

Use Case Name Add Employee
Prerequisite Admin Login
Actor Admin
Internal Path Enter Website

Go to Book Recommendation Page

Fill Require Information

Submit Data
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Exceptional Path

None

Notes

Written by Debabrata Roy Chinmoy
Volunteered by Mr. Saiful Islam

Table 3.3.15: Add Employee Use Case of Library Management System

Admin can add librarians. For adding librarian admin has to enter the add employee page. After

that he has to give input employee name, employee password and employee id and submit the

information. After all that processes the employee add will be completed.

Transaction

TransactionlD (FPK)
TransacfionType

3.4 Logical Data Model
Students Books
StudentiD (PK) sookD (P
réfnn;ﬁ ] Author
Publisher
RollNo Available
Fines "
FinelD (PK)
Amount
FineDate

TransactionlD (FK)

¥, A

TranzactionDate
StudentiD  (FK)
BooklD (FK)

Staff

StafflD (PK)
FirstMame
LaztMame

Email

Figure 3.4.1: Logical Data Model of Library Management System

©Daffodil International University

24



3.5 Design Requirements

The design requirements for the library management system project revolve around creating a
seamless, user-friendly, and efficient system. The user interface design should prioritize
intuitiveness, ensuring that students and librarians can easily issue, renew, and return books.
Real-time updates for librarians should cover student management, book addition, deletion, and
staff management. A key feature is the automated fine system, imposing penalties if students fail
to return books within the specified timeframe. The MERN stack integration should facilitate
scalability, security, and optimal system performance. Flexibility in design allows for future
technological adaptations, while accessibility features ensure a positive user experience across
devices. Integrating with external systems, such as Learning Management Systems, enhances the
educational experience. The system's mobile responsiveness accommodates users accessing it
through smartphones and tablets. User feedback mechanisms, a robust notification system, and
usability testing contribute to continuous improvement. Cross-browser compatibility and
consistent branding elements enhance the system's visual appeal and accessibility. Overall, the
design requirements aim to create a comprehensive and adaptable library management system

using the MERN stack.
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CHAPTER 4
DESIGN SPECIFICATION

4.1 Back-end Design

The entire project's back-end design is created using HTML, JavaScript, React, and bootstrap.
React code is used to design the entire back-end.React is a JavaScript library for creating
declarative, effective, and adaptable user interfaces. It enables you to put together complex user
interfaces from discrete, small pieces of code.The admin will have complete control over the

website's features from the back end.

Lms

Welcome to Libary Management System

b4

ADMIN

CSE2023

Login

Go To Home Page

Figure 4.1.1: Admin Login page of Library management system

Figure 4.1.1 shows the admin login page. Admin have to input id number and password for

login.
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Libary Management System

# Home
B AllBooks
8 Add Book

12 Wanage Students
Md Morshed Hoss

© lssue Roguest

Employee Id : CSE2023
8 Book Recommandation

& All Issued Book
8 Today kst Book
8 Totay Retum Book
2 Add Employee
& Horme Banner
2 Mhout

2 Mbout Card

2 Senices

2 Senices Card
& Contact

© Logout

Figure 4.1.2: Admin profile page of Library Management System

Figure 4.1.2 shows the admin profile details. Admin will control the whole system of all books,
add books, manage students, issue requests, book recommendations, all issued books, today issue
books, today return books, add employee, home banner, about, about card, services, services

card, contact etc.

Libary Management System & Md

B All Books search book by Name

# Home

& Add Book Serial No.  Title Author Copies  Status Actions
1 Al-Amin Pro alamin 49 AVAILABLE u
:8: Manage Students
2 javaScript jhonkar 9 AVAILABLE ]
@ Issue Request 3 Le Dernier Jour d'un condamné Victor Hugo 15 AVAILABLE -
4 mern azer 14 AVAILABLE u
& Book
Recommandation 5 MMH Hard book Morshed Hossain 13 AVAILABLE ]
6 mern azer 13 AVAILABLE ]
& All Issued Book _
7 MMH Hard book Morshed Hossain 15 AVAILABLE | |
& Today Issue Book 8 Javascript morshed 15 AVAILABLE u
9 mern azer 15 AVAILABLE ]
& Today Return Book _
10 Digital Electronics ‘wole -2 NOT AVAILABLE | |

Figure 4.1.3: Book list page of Library Management System

Figure 4.1.3 shows the book list and books information which are available in the library. Admin

can delete any type of book.
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Libary Management System
#A Home
B All Books

8 Add Book

8 Manage Students

@ lIssue Request

[~

Add a New Book

Book title

Author name
Publisher

Year

Recommandation

Number of Copies

& All Issued Book

Add Book
B Ty s ok

& Today Return Book

Figure 4.1.4: Add new book page of Library Management System

Md

In Figure 4.1.4 admin can add a new book. For new book addition admin must input book title,

author name, publisher, year and number of books copies.

Libary Management System
Manage Student

# Home

B All Books chinmoy CSE289 dhaka 2010
& Add Book 2 Debabrata Roy CSE942 dhaka 2022
3 Md Morshed Hoss MMH2023 Dhaka 4

2 Manage Students

@ Issue Request

& Book
Recommandation

& All Issued Book

Figure 4.1.5: Manage student page of Library Management System

In this page admin can remove students from the record.
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Libary Management System S

A& Home Student Requested to Admin to issue these Book

B All Books Book Name Author Student Name Student Branch Actions

Al-Amin Pro alamin Debabrata Roy dhaka

s Manage Students

@ Issue Request

& Book
Recommandation

& All Issued Book

& Today Issue Book

Figure 4.1.6: Book Issue request Page of Library Management System

In this figure the admin accepts or rejects book issue requests from students.

. Q
Libary Management System S Md
4 Home Recommended By Student
B All Books Serial No. Book Name Author Requested Student Student Branch Actions

8 Add Book
:8: Manage Students
© lIssue Request

8 Book
Recommandation

8 All Issued Book

& Today Issue Book

& Today Return Book

Figure 4.1.7: Book recommendation page of Library Management System

Sometimes the library does not have all the books required by the students, so the students
suggest particular books to the librarian. And this suggested book can be viewed by the admin
on this page.
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Libary Management System & Md

4 Home Issued Book

B All Books search book by Name
& Ao B Sk meec  Mme G ewsiDre  SeumOms | Dues | Adon |

Javascript morshed sample cs 2023-10-31 2023-11-07 870
:8: Manage Students

MMH Hard book Morshed Hossain Md Morshed Hoss Dhaka  2023-12-01 2023-12-08 405
@ Issue Request

mern azer chinmoy dhaka  2023-12-18 2023-12-25 150
8 Book Al-Amin Pro alamin Debabrata Roy dhaka  2023-12-20 2023-12-27 120
Recommandation

javascript jhonkar Debabrata Roy dhaka  2023-12-20  2023-12-27 120

& All Issued Book

& Today Issue Book

& Today Return Book

Figure 4.1.8: All issued book page of Library Management System

In this figure admin can see students book issue information and fine. Here the admin can clear

the book issue record of a student.

Libary Management System & Md

Yet No booked Issued Today

# Home

B All Books

B Add Book

% Manage Students

Q@ Issue Request

8 Book
Recommandation

& All Issued Book

& Today Issue Book

& Today Return Book

Figure 4.1.9: Today issue book page of Library Management System
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Libary Management System &Md

# Home Today Book

B Aot I I I e

JjavaScript Jjhonkar chinmoy Debabrata Roy dhaka

8 Add Book

& Manage Students

Q@ Issue Request

& Book
Recommandation

& All Issued Book

& Today Issue Book

& Today Return Book

Figure 4.1.10: today return books page of Library Management System

In this figure admin can see which students are returning books today.

Add a Employee

Employee Name

password

Employee Id

Add Employee

Figure 4.1.11: add employee page of Library Management System
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Libary Management System =]
# Home
Add Services Data
Al Book s
B 00KS
#  Title Name Description Action
8 Add Book ) ) o ) ) ) ) )
Join a Lorem ipsum dolor sit amet, consectetur adipisicing elit. [psam, iusto? Ex doloribus perferendis possimus corrupti laborum. =z ﬂ
1 Librarian Dolore, reiciendis atque? Tenetur?
& Manage Students
Joina Lorem ipsum dolor sit amet, consectetur adipisicing elit. I[psam, iusto? Ex doloribus perferendis possimus corrupti laborum. =z ﬂ
Q Issue Request 2 Librarian Dolore, reiciendis atque? Tenetur?
& Book Join a Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, iusto? Ex doloribus perferendis possimus corrupti laborum. =z ﬂ
Recommandation 3 Librarian Dolore, reiciendis atque? Tenetur?
& Al Issued Book Join a Lorem ipsum dolor sit amet, consectetur adipisicing elit. [psam, iusto? Ex doloribus perferendis possimus corrupti laborum. = ﬂ
4 Librarian Dolore, reiciendis atque? Tenetur?

& Today Issue Book

& Today Return Book

Figure 4.1.12: Add service data page of Library Management System

In this page admin can customize service information which will show in the frontend.

Home About Services Contact

LMS

Welcome to Libary Management System

Password

|

Branch

|

Roll No

|

admmission Year

l l

If You have account then plz

Figure 4.1.13: Student or User registration page of Library Management System
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Libary Management System & Debabrata

# Home
B All Books

© Recommended Book

& Curently issued Book

O Logout Debabrata Roy

Email Id : debabrata15-
13942 @diu.edu.bd

Phone Number :
Enroliment No : CSE942

Branch : dhaka

Addmission Year : 2022

Figure 4.1.14: Student profile page of Library Management System

The figure shows that students can see all books, and students can recommend books to the

administrator. And students can also see the issue book status.

Libary Management System & Debabrata

# Home _
B All Books earch book by Name

© Recommended Book

Serial No. Title Author Copies  Status Actions
. 1 Al-Amin Pro alamin 49 AVAILABLE
& Curently issued Book Issue
2 javaScript jhonkar 10 AVAILABLE
O Logout
3 Le Dernier Jour d‘un condamné Victor Hugo 15 AVAILABLE
4 mern azer 14 AVAILABLE
5 MMH Hard book Morshed Hossain 13 AVAILABLE
6 mern azer 11 AVAILABLE
7 MMH Hard book Morshed Hossain 15 AVAILABLE
8 Javascript morshed 15 AVAILABLE
9 mern azer 15 AVAILABLE

Figure 4.1.15: All available book in library page of Library Management System

In this page students can search books and can see the book information like copies of books.

And they can issue books from here.
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Libary Management System & Debabrata
4 Home

B All Books .
Recommadation a Book

© Recommended Book
title

& Curently issued Book

author

O Logout

publisher

Sent Request

Figure 4.1.16: Recommendation of a book page of Library Management System
For sending a recommendation of a book, students have to fill this form.

Libary Management System & Debabrata

4 Home My Issued Book

mem azer azdazd Return | Details

B All Books

@ Recommended Book

& Curently issued Book

® Logout

Figure 4.1.17: My issue book page of Library Management System

Students can see detail from this page by clicking the detail button, they can also return books by

clicking the return button.
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4.2 Front-end Design

I have used react js to implement the front-end. Along with basic HTML, CSS and bootstrap has
been used to make the page more attractive. Also json, and various libraries have been used.
Various icons, fonts are used to make the website look more beautiful and dynamic so that a user

can use the application with ease.

Home AboutUs Catalog Services Contact 2

WELCOME TO OUR LIBRARY

LIBRARY IS A POWER OF KNOWLEDGE PILLAR OF SUCCESS, S0 YOU ARE JOINING OUR LIBRARY.

Register Now

LOREM IPSUM DOLOR SIT AMET CONSECTETUR ADIPISICING ELIT. ASPERNATUR QUAS FUGIT VEL CUM POSSIMUS NAM LABORE
DOLOR REPREHENDERIT NECESSITATIBUS REPELLENDUS.

Figure 4.2.1: Home page of Library Management System

AboutUs  Catalog  Services Contact 2

a Home

About Us

Join The Library

Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, iusto? Ex doloribus perferendis possimus corrupti laborum.
Dolore, reiciendis atque? Tenetur?

——
Manage Student
Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, iusto? Ex doloribus perferendis possimus corrupti laborum.
Dolore, reiciendis atque? Tenetur?

Join The Library

Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, iusto? Ex doloribus perferendis possimus corrupti laborum.
Dolore, reiciendis atque? Tenetur?

Figure 4.2.2: About page of Library Management System
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Home AboutUs Catalog Services Contact

Library Catalog

SYLVIA NASAR
Lorem ipsum dolor sit amet consectetur Lorem ipsum dolor sit amet consectetur
adipisicing elit. Tempore? G RAN D adipisicing elit. Tempore?
Written by Md Abdul Baten Khan PURSUIT  written by Md Abdul Baten khan
Published By Mohammad Amir e Published By Mohammad Amir

Lorem ipsum dolor sit amet consectetur, adipisicing elit. Lorem ipsum dolor sit amet consectetur, adipisicing elit

lllo sapiente consequatur, sequi est nobis reiciendis ¥

Issue Now

lllo sapiente consequatur, sequi est nobis reiciendis

Issue Now

b4

rj;gi?};f‘ i
(e

Lorem ipsum dolor sit amet consectetur
adipisicing elit. Tempore?

Written by Md Abdul Baten Khan

Published By Mohammad Amir

Lorem ipsum dolor sit amet consectetur
adipisicing elit. Tempore?

Written by Md Abdul Baten Khan

Published By Mohammad Amir

Lorem ipsum dolor sit amet consectetur, adipisicing elit. Lorem ipsum dolor sit amet consectetur, adipisicing elit.

1llo sapiente consequalur, sequi est nobis reiciendis. Hllo sapiente consequalur, sequi est nobis reiciendis.

Issue Now

Home AboutUs Catalog Services Contact 2

Using the Library

Join The Library Join The Library

Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam,
iusto? Ex doloribus perferendis possimus corrupti laborum. Dolore, iusto? Ex doloribus perferendis possimus corrupti laborum. Dolore,
reiciendis atque? Tenetur? reiciendis atque? Tenetur?

Join The Library Join The Library

Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam,

iusto? Ex doloribus perferendis possimus corrupti laborum. Dolore, | et . justo? Ex doloribus perferendis possimus corrupti laborum. Dolore,
-

reiciendis atque? Tenetur? reiciendis atque? Tenetur?

iusto? Ex doloribus perferendis possimus corrupti laborum. Dolore, iusto? Ex doloribus perferendis possimus corrupti laborum. Dolore,
reiciendis atque? Tenetur? reiciendis atque? Tenetur?

Join The Library

Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam,
iusto? Ex doloribus perferendis possimus corrupti laborum. Dolore,
reiciendis atque? Tenetur?

Join The Library 'Y Join The Library
Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam, Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsam,

Services

Figure 4.2.4: Service page of Library Management System

©Daffodil International University 36



@ Home AboutUs Catalog Services Contat 2

Contact Us

Full Name

Quick Links Contact Us

Home Banner @ o e o @

About Us
Catalog

Copyright © 2024 Public Library. All Rights Reserved.

Figure 4.2.5: Contact page of Library Management System

4.3 Interaction Design and User Experience

The MERN stack-based library management system offers a user-friendly interface for librarians
and students. It features a secure user authentication process, a visually appealing dashboard, and
an intuitive interface for inventory management. The system simplifies book addition, updating,
and deletion, while student management is streamlined. Students can easily navigate the system
for book issuing, renewal, or returning, with real-time updates and an automatic fine calculation
system. The system also includes a robust notification feature for due dates and fines, enhancing
user engagement. The system is responsive across devices and is designed to be accessible to
users with different abilities. This inclusive design ensures a well-managed and user-friendly

library environment, benefiting both librarians and students.

4.4 Implementation Requirements:

The implementation of the library management system using the MERN stack requires careful

consideration across multiple layers.

Frontend (MERN):
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The project aims to create a user-friendly interface for students and librarians, integrate a secure
authentication system, create a centralized dashboard for users, manage books efficiently, and
provide features for student management. It also aims to streamline book transactions, provide
real-time status updates for students, and implement an automated system for overdue books,

ensuring smooth and efficient processes. The system will also provide notifications for students.

Backend (MERN):

The text outlines the process of setting up a Node.js server for backend operations, designing
RESTful API endpoints for CRUD operations, managing MongoDB schemas, developing
scheduled tasks for automatic book fine calculation, and implementing real-time communication

using technologies like WebSocket for instant updates for all users.

Database (MongoDB):

The document outlines the implementation of efficient document schemas for various data types,

including books, students, transactions, and fines, to enhance query performance.

Deployment:Choose a reliable hosting service and configure domain settings for a user-friendly
URL for application deployment. Implement horizontal scalability strategies for potential user

and data growth.

Testing:The process involves developing and running unit tests for individual components using
frameworks like Jest and React Testing Library, and conducting integration tests for seamless

communication between frontend and backend components.

Security:

Data Encryption: Implement encryption for sensitive data, particularly user credentials.

Authorization: Ensure that only authorized users can perform specific actions through proper

access controls.
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CHAPTER S

IMPLEMENTATION AND TESTING

5.1 Implementation of Database

In the implementation of the library management system using the MERN stack, the database
structure is crucial for efficient data management. The MongoDB database is employed for its

flexibility with JSON-like documents. Here is the database structure:

Connect_Edit View Help

Collections
0 localhost:27017
+ Create collection ‘ & Refresh View = n Sonby‘ Collection Name - H 1= ‘
{} MyQueries
€ Databases <o o+ abouts abouts-cards v books contacts home-banners
» & admin Storage size; 20.48kB Storage size: 20.48kB Storage size; 20.48kB Storage size; 20.48 kB Storage size: 20.48 kB
— . Documents: Documents: 3 Documents: 39 Documents: 1 Documents: 1
» € config
Avg. document size: 1.05 kB Avg. document size: 301.00 B Avg. document size: 171.00 B Avg. document size: 242.00 B Avg. document size: 363.00 B
v € libraryManagement  + &
Indexes: 1 Indexes: 1 Indexes: 1 Indexes: Indexes: 1
bout:
[ etz Total index size: 20.48 kB Total index size: 20.48 kB Total index size: 26.56 kB Total index size: 20.48 kB Total index size: 20.48 kB
W abouts-cards
W books . . .
issues returnbooks services services-cards students
B contacts
B home-banners
Storage size: 20.48 kB Storage size: 24.58 kB Storage size: 20.48 kB Storage size: 20.48 kB Storage size: 20.48 kB
M issues
Documents: 5 Documents: 78 Documents: 4 Documents: 6 Documents: 10
et nbooks Avg. document size: 279.00 B Avg. document size: 262.00 B Avg. document size: 253.00 B Avg. document size: 301.00 B Avg. document size: 243.00 B
B services Indexes: 1 Indexes: 1 Indexes: 1 Indexes: Indexes: |
I services-cards Total index size: 36.86 kB Total index size: 36.86 kB Total index size: 20.48 kB Total index size: 20.48 kB Total index size: 36.86 kB
I students
M transactions transactions users
M users
-
O U =zl Storage size: 20.40kB Storage size: 20.48 kB
Document: Documents: 21

>_MONGOSH

Figure 5.1.1: All database table of Library Management System
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Connect Edit View Collection Help

M Documents
libraryManagem...

localhost:27017

{} MyQueries

39 1

libraryManagement.books
DOCUMENTS INDEXES

€ Databases o
‘ Documents Aggregations Schema Indexes Validation
» admin — S
Fiter® @ v Type a query: { field: 'value' } or Generate query + Explain Reset M\ <> | Options »

-]
» & config
-]

IDicivElonodetett R LV [ © EXPORTDATA ~ |

200f39 & > (=10 ED

I abouts
# books
B abouts-cards
_id Object1d title String author String publisher String year string copies Int32
I B books 1 Objectld('61178939cd121842fc2.  “Database Processing” * Azat Mardan” “Goodreads” 2014" ° s ww
M contacts 2 Objectld('611789d675b4dess142..  “Computer System Architecture”  “Mark Tielens Thomas” "Manning publication” "2018" a ’ @ ¥
W home-banners 3 Objectld(’611554c5eb3cfdeb7er.. “TOC" "Nathan CLARK" “ralled" "2013" 1 /s @ ¥
W issues 4 Objectld('61155577eb3cFdeb7er..  "Toc" “Alex Banks " “Porcello” "2017" 3 ’ @
5 Objectld('61114b373fb7233258d.  "0S” "David Beazley " “aka dille” "2018" 3 /e w
I returnbooks
6 Objectld('61155616919cF303346.. "DSA” “Anthony Holinaro” "0'Redlly” "2008" 2 ’ @ ¥
W services
7 Objectld('611788babc83196e603.. “Discrete Structures” “Shelley Pouers" “Goodreads” "2012" 2 ’ v
W services-cards .
8  Objectld('61155481eb3cFd6b7er..  "DBMS" “Joshua Bloch” “Goodreads” "2001" 1 ’ @
O siretmis 9 ObjectId('611555cco10¢f303346..  "DAA” “Nate Murray” . "2018" 4 VN
W transactions 16 Objectld('630808026b02a201106. "C: How to program” “wole” “Johndoepublishing” "2021" 3 ’ v
| users 11 Objectld('63d8d8046b0aa201106. “"Atomic and Nuclear Systems”  “laitandada” “hickup” "2021" 3 ’ v
» & local 12 Objectld('63d8d8esebeaa2e1106.  “The PlayBook” 35" - "2021" 2 ’ @
13 Objectld('63d8d8076b0aa201106. “General Theory of Relativity”  "jj" "2021" 4 /G
4 MongoDB Compass - localhost:27017/libraryManagement.issues - o X

Connect Edit View Collection Help

B Documents
libraryManagem...

localhost:27017

{} My Queries . .
libraryManagement.issues 5 1

DOCUMENTS  INDEXES

€ Databases <o+
‘ Documents Aggregations Schema Indexes Validation
» € admin — —
Fiter? @ v  Type a query: { field: 'value' } or Generate query +. Explain Reset m\ «» | Options »
» & oconfig — —
v & libraryManagement o EYDOART RATA -
= Y 9 YLV A (© EXPORTDATA ~+ | 1-50f5 & i8] E
B abouts
# issues
B abouts-cards
_id Objectd isIssue Boolean isRecom Boolean title String author String publisher String
B books 1 Objectld('654@00dicdcebblbca3.  false false “Javascript” “morshed” “adil" VAU
W contacts 2 Objectld('6560d63bf35d68068¢8.. true false “MIH Hard book™ “Morshed Hossain" “Morshed Hossain A /' @ §
M home-banners 3 Objectld('65806a4f6717512380c.. false false “mern” “azer” “azdazd” / aoa
. * oo . At e . e o =
W issues ObjectTd('65828d22ce5a682c044..  false false Al-Amin Pro Diu /@
5  Objectld('6596ef4442dade3104a. true false “mern” “azer” “azdazd” /s @ w
I returnbooks
W services
W services-cards
B students

Figure 5.1.3: Book issue record table of Library Management System
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localhost:27017

{} MyQueries
& Databases

M Documents
libraryManagem..

libraryManagement.returnbooks

Documents  Aggregations

» & admin
» € config

libraryManagement
I abouts

M abouts-cards

8 books

B8 contacts

I home-banners

M issues

M returnbooks B
M services

B services-cards

M students

B8 transactions

M users

» & local

Fiter? © v

Type a query: {

Schema

field:

CXSTIYSTES (© EXPORTDATA ~ |

# returnbooks

_id ObjectId

1 Objectld("63d7fe538036f66778F.
2 Objectld("63d7f4esdaca3cldlc.
3 Objectld(63dadb6easees16bss.
4 ObjectId("646778cc11447234146.
5 Objectld("648778ce11447234146.
6 ObjectId("643d257a0853bazfdcc
7 ObjectId("643d25809853ba2fdcc
8  ObjectId("643d25919853ba2fdcc
9 ObjectId("643d28629853ba2fdcc
10 Objectld("643d28boo853bazfdce.
11 Objectld("643d2a229853ba2fdcc.
12 Objectld("643d2ae48440823968e.
13 Objectld("643d2ba78440823968e.

isReturn Boolean

false

false

false

false

false

false

false

false

false

false

false

false

false

Indexes

‘value'

Validation

or Generate query +

title string
"SQL Cookbook”
“Python Cookbook™
“react new book "
“python 3883"
“python 3883"
"Effective C"
"Effective C"
"Effective C"
"Effective C"
"Effective C"
"Book1”

“book2”

“python Cookbook™

author String
"Anthony Molinaro”
"David Beazley "
“matrix "
“random author”
“random author”
"Robert C. Seacord”
"Robert C. Seacord”
"Robert C. Seacord”
"Robert C. Seacord”
"Robert C. Seacord”
pne

a2

"David Beazley

Explain

publisher String
"0'Reilly”
"aka dille”
"kdkd k11"
“kkdk dkdkkdk”
“kkdk dkdkkdk”
"KIndle"
"KIndle"
"KIndle"
"KIndle"
"KIndle"

wp1e

p2’

“aka dille”

200f78 < > =

78 1

DOCUMENTS  INDEXES

Reset m [ | options »

userNane String

Figure 5.1.4: Return book record table of Library Management System

Connect Edit View Collection Help

localhost:27017

{} My Queries
€ Databases <o

B Documents
libraryManagem...

libraryManagement.services

Documents  Aggregations

» € admin
» & oonfig

libraryManagement

«
©

I abouts

M abouts-cards

 books
contacts
home-banners

issues

services S

services-cards

]
]
]
I returnbooks
]
]
]

students

Fiter® @~  Type a query

Schema Indexes

{ field: *

FREEESED (© EXPORTDATA ~ |

# services

_id Objecttd
1 ObjectId("658ba2e080acbferos?.
2 ObjectId("658bacc68oacbfaros?.
3 ObjectId("658bag68geacbferes?.

4 Objectld('658ba07480achf0F082.

title_name String
“Join a Librarian”
"Book Borrouing”
"Book Recommendation”

“Join a Librarian”

Validation

or Generate query +

description String
“Loren ipsum dolor sit amet,
“The core service of any libr.
“Sometimes the library does n.

“Lorem ipsum dolor sit amet,

createdAt Date

2023-12-27704:03:21.936+00:00

2023-12-27704:23:34.096+00:00

2023-12-27704:34:48.497+00:00

2023-12-27704:35:00.658:00:00

Explain

1-40f4 & =

_v Int32

e

Figure 5.1.5: Service table of Library Management System

©Daffodil International University

“Varun raj” ’ @ §
“payel Ghosh” /' L
“Varun raj” ’ @
“Varun raj” ’ @
“Varun raj” ’ @ §
“Varun raj” ’ @ §
“Varun raj” ’ @
“Varun raj” ’ @
"Varun raj /W
“Varun raj” ’ @ §
“Varun raj” ’ @ §
“Varun raj” ’ @
"Varun raj /W
4 1
DOCUMENTS  INDEXES

-

«»> | Options »

’
/S e w
’ v

_:.
il
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Connect Edit View Collection Help

localhost:27017

{} My Queries

€ Databases

B Documents

libraryManagem...

Documents  Aggregations

libraryManagement
B abouts
abouts-cards
books
contacts

home-banners

]

L]

L]

]

M issues
I returnbooks

M services

W services-cards

I students
M transactions

W users

» € local

Connect  Edit

View Collection Help

localhost:27017

{} MyQueries

Fiter® @ v

© ADDDATA ~

# students

_id Object1d

ObjectTd("64c6037dbcesafId34f.

ObjectId(’6514def8ead68e155ba,

ObjectTd("65620ea53b626e25ech.

4 ObjectId(’6562111a3b620e25ech.

ObjectId("6569C757F35d68068CS.
6 Objectld('656d5¢720543db2co8h.
7 Objectld('656d6a234e83e22Feed
2  ObjectId('659691b342dade3104a
9 ObjectId('659691f942dade3104a

10 Objectld('6596920242dade3104a

Type a query:

Schema

(@ EXPORTDATA ~ |

isAdmin Boolean

true

true

false

true

true

false

false

true

true

true

Indexes

{ field: 'value'

libraryManagement.students

Validation

or Generate query

name String
"sample”

“admin”

“Md Morshed Hoss™

“Md Morshed Hoss™

"Arafat Hossain”
"Debabrata Roy "
“chinmoy”

ifat”

“alamin”

“dev”

enail String
" sample@gnail. con”
No field

“mdmorshedhossain3sggnail. con”

mdmorshedhossain3s@gnail.con”
"arafat@gnail.con”
"debabratal5-13942@diu. edu.bd"
" chinmoyr373@gnail . con”

No field

No field

No field

Explain

1-10 0f10

roll_no String
"Cs3156"
"admin2023"
“MHH2023"
"CSE2023"
“arafat@gnail.con”
"C5E042"

"CSE280"
"201-15-13943"
"201-15-2024"

“csE2024”

Figure 5.1.6: Student table of Library Management System

B Documents

libraryManagem...

Schema

{ field: 'va

dataTra Array
[1 3 elements
[1 3 elements

[1 2 elements

& Databases <o
‘ Documents Aggregations
» & admin
Filter” @ v
» & config
.= e
& libraryManagement FRE LD [ © EXPORTDATA ~ |
| abouts
# transactions
M abouts-cards
_id ObjectId
B books 1 ObjectTd(’64d227707a9b3759¢4d,
I contacts 2 objectId(’64d229952762c8072e3.
B home-banners 3 Objectld(64d4c7102617800FFa2.
W issues
M returnbooks
B services
B services-cards
I students
M transactions

Figure 5.1.7:
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Indexes

libraryManagement.transactions

Validation

lue' } or Generate query +.

merkleRoot String

“3d9ec314de75b78Fef 4bcc5a0088,

"3doec314de75b78fef abcc5a0088,

clcd9ecfadb6Ocasec67500e26e.

createdAt Date

2023-08-08T11:30:56.867+00:00

2023-08-08T11:30:56.867+00:00

2023-08-10T11:16:32.606:00:00

Explain

1-30f3

updatedat Date

2023-08-08T11:

:56.867+00:00

2023-08-08T11:3

56.867+00:00

2023-08-10T11:1

32.606+00:00

Transaction table of Library Management System

10 1

DOCUMENTS  INDEXES

Reset m [« | options »

branch String

“cs™ s
No field s
“Dhaka” s
“Dhaka” s
“Dhaka” s
"dhaka" ’
“dhaka” s
No field s
No field s
No field s

3 1

DOCUMENTS  INDEXES

Reset m \T\ Options »

_v Int32
e @
e G
e @ ¥
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# MongoDB Compass - localhost:27017/libraryManagement.users

Connect Edit View Collection Help

m Documents
ibraryManagem...

{} My Queries

libraryManagement.users

€ Databases

Documents  Aggregations  Schema
» € admin
Fiter? @ v pe a quer
» & config
v & libraryManagement

EXPORT DATA

© ADDDATA ~

I abouts

#® users
I abouts-cards

_id objectId ishdnin

I books 1 false
I contacts 2 "false”
I home-banners 3 true

4 s
 issues false

B true
B returnbooks

6 No field
I services

7 false
M services-cards

8 false
I students ° false
I transactions 1 false
| users 1 false

Indexes

Mixed

Validation

Generate query +

email String password String

“12356"

tmail.con”

"123456"

“johnggmail.com

JipHl6K7

angyahoo. com " "$22$12$n0r0s ] . X6MDXKBFRNHoh.

“adminggmail.con” "$22$1251uebGr/AhONVNNRSCYmxa.

e@gnail.com "$22$12500 FHEOheymSFGF.

“bob@gnail.com *

"$2a$12$ . HFNBHhMY2kdDc31fmla7.

"$22$12$AK82ZYANIXTCNKBYYUTF.
“rayush237ggnail.com” "$22$12854TXuMSOh82KERDLCECSH.

“choubeysatyavrat..com" "$2a$12$FVEZOIEsKFtC/aSaMcVNi

'$2a$125nDMMTCENINDNYFqQUOSOEE.M

Explain

1-200f21

name String
“Srutipal”
No field
“bac”

“Raju Mondal"
“mahen mondal”
No Field
“Mahnoor™
“afifa”
“aseer”

“Ayush”

Figure 5.1.8: Users table of Library Management System

5.2 Implementation of Front-end Design

The frontend implementation focuses on creating a user-friendly, responsive,

21 1

DOCUMENTS  INDEXES

Find <> Options ¥

= 0 &

inage String

“ht

No

“ht

“ht

“ht

No

No

No

No

No

No

//res.clou

field

tp://res.clou

tp://res.clou

tps://res.clol

field

field

field

field

field

field

and efficient

interface for both students and librarians. The design aims to enhance the overall user experience

and streamline the various functionalities offered by the library management system.

View  Go

35 Appjs

1} package-
0 pa

ouTUNE
TIMELINE
oMo Wo

Login trom
AdminLogin
Home

£ clint [Administrator]

_location.pathname

t componen
g t comp:

=(HomePages

Figure 5.2.1: Some code of front-end using react.js framework
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clint [Adrministralo

Appcss X

(LA

> actions -
= background: [lrgba(38, 38, 38, 0.65);

> adminCormponents

> components

> Images

> imageURL .bg home banner .banner video

position: 5

t H

left: o

> screens width: 100%;
App. heigh
Appjs object-fit:

index

> layout

> reduc

+

.home__banner__content {
position: absolute;
reportWebVitals; top: 565
JS setupTest Teft: sa%;
transform: translate(-50%, -50%);

logo.svg

gitignore

Ims_client zip
C Sl LA §

text-align

color: M#fff;
font-weight: 600;
text-transform: u
font-family: ‘Mont
font-size:

OUTLINE
TIMELINE
N0 @D 1@

£ clint [Administrator]

J5 ReturnBookjs ookjs J5 Dashboardjs X IS AddBoo

~ images
> imageURL sidebar fi .
[ i t { switch, Route
N i AddBook
t AllBook from "./A
t Allstudent from
IssueRequest fr
t UserHome from "
UserIssuedBook
. e i Recom Book From
imporl RecomdalionBook fro

s
s

import AllIssuedBook fr
imy Navbar from "..

5 Das i IssueReturn from "
s i t ReturnBook from
Addemployee from
t ContactSetup from
t EditContactSetup f
Aboutsetup from *
t AddAboutsetup fro
EditAboutSetup
s i t AboutCardsetup i
35 Registerj i t AddAboutc
ReturnBoo i EditAboutCardsetup Ir
t ServicesCardSetup frc
AddServicesCardsetup f
FditServicescardsetup £
t ServicesSctup fi /
Addservicessetup from

Userl:

HomeBannerSetup
— AddHomeBanne
IS reportWebVita
OI:I'LINE
TIMELINE
X ®oA0D17 Wo Ln 1, Col 1 ces:4 UTF-8 LF {} JavaScript @ Go Liv

Figure 5.2.3: Some code of dashboard using react.js framework
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) File Edit Selection

©

View Go Run Terminal Help

EXPLORER

[Administrator]

IS AllStudentjs X IS AddBookjs

useDispatch, useSelector } from

Allstudent = () => {

dispatch = useDispatch()

useLffect(

dispatch(getallstudent

))

getallstudentReducer

1ter(item lite sAdmin

Student.

className="

s

Name

Fnrollment No

Rranch
Join year
Actions

filte

return

OUTLINE
TIMELINE

ent 8& filterStudent.map((student, index)
key={student._id
index + 1
student. name

student.roll_no

student. branch
student. addmission year

Figure 5.2.4: Some code of all student using react.js framework

5.3 Testing Implementation

Test Type Description

Testing individual functions and

Unit Testing o ‘
methods in isolation.

Testing interactions

Integration Testing
different components.

End-to-End

Testing flow from start to finish.
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Testing the entire application

Expected Outcome

Successful execution of each

function with expected results.

between Seamless communication between

integrated components.

Successful completion of all steps in

the workflow without errors.

45



Login

Functionality

Dashboard

Accuracy

Book Addition

Book Deletion

Student

Registration

Student Update

Automatic Fines

Verifying the login process for

students and librarians.

Testing  the  accuracy  of
information displayed on the

dashboard.

Testing the ability to add new
books to the system.

Testing the ability to remove

books from the catalog.

Verifying  the  process  of

registering new students.

Testing the ability to update

student information.

Testing the automatic calculation

of fines for overdue books.
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Users can log in successfully with

valid credentials.

Dashboard reflects correct and

up-to-date data for each user.

New books are added to the catalog

with accurate details.

Books are successfully deleted

without any system errors.

New student records are created

accurately  with  the provided

information.

Changes to student details are saved

correctly and reflected in the system.

Fines are accurately calculated based

on due dates.
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Consistent and user-friendly

Responsive Testing the application's

experience on desktop, tablet, and

Design responsiveness across devices.

Testing the

mobile.

application for No security vulnerabilities found;

Security Testing
potential security vulnerabilities.  sensitive data is handled securely.
System response times meet
acceptable standards under stress
Performance Testing the application's = conditions.
Testing performance under various loads.

5.4 Test Result and Report

Test Type Description

©Daffodil International University

Expected Test Issues Resolution/Comme

Outcome Result Identified nts
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Unit Testing

Login
Functionalit

y

Dashboard

Accuracy

Book
Addition

Testing
individual
functions and
methods in

isolation.

Verifying the
login process
for  students

and librarians.

Testing  the
accuracy  of
information

displayed on
the dashboard.

Testing  the
ability to add
new books to

the system.

Successful

execution  of
each function
with expected

results.

Users can log
in successfully
with valid

credentials.

Dashboard

reflects correct
and up-to-date
data for each

UuscCr.

New books are

added to the
catalog  with
accurate

details.
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Passed None

Passed None

Passed  None

Passed  None

N/A

N/A

N/A

N/A
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Book

Deletion

Student

Registration

Student
Update

Transaction

Processing

Testing  the
ability to
remove books
from the

catalog.

Verifying the
process of
registering

new students.

Testing  the
ability to
update student

information.

Testing  the
1ssuance,

renewal, and

return of
books by
students.

Books are
successfully
deleted
without  any

system errors.

New  student
records are
created
accurately
with the
provided
information.
Changes to

student details
are saved
correctly and
reflected in the

system.

Book
transactions
are processed
accurately
with  proper

updates.
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Passed None

Passed None

Passed None

Passed None

N/A

N/A

N/A

N/A
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Automatic

Fines

Responsive

Design

Security

Testing

Performance

Testing

Testing  the
automatic

calculation of
fines for

overdue

books.

Testing  the
application's
responsivenes
S across

devices.

Testing  the
application for
potential
security

vulnerabilities

Testing  the
application's
performance
under various

loads.

Fines are
accurately
calculated
based on due

dates.

Consistent and
user-friendly

experience on
desktop, tablet,

and mobile.

No  security
vulnerabilities
found;
sensitive data
is handled

securely.

System
response times
meet
acceptable
standards
stress

under

conditions.
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Passed None

Passed None

Passed None

Passed  None

N/A

N/A

N/A

N/A
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CHAPTER 6
IMPACT ON SOCIETY, ENVIRONMENT AND SUSTAINABILITY

6.1 Impact on Society

The MERN stack library management system can significantly improve access to knowledge,
resource management, administrative processes, and information. It facilitates easy access to a
wide range of books and educational resources, fostering a culture of continuous learning and
academic development. The system also streamlines administrative tasks, allowing librarians to
focus on quality services. Real-time updates on book availability, due dates, and fines promote
responsible borrowing behavior. The system encourages digital literacy among students and staff,
enhancing technological skills. The user experience is enhanced by a user-friendly interface and
responsive design, making library services accessible to individuals with diverse technology
backgrounds. The system creates optimized learning environments, contributing to intellectual
growth. Furthermore, the MERN stack system prepares students and staff for future

technological trends, aligning with the evolving needs of the digital era.

6.2 Impact on Environment

The MERN stack library management system project has positive environmental impacts,
including reduced paper consumption, energy efficiency, and a minimized carbon footprint. It
eliminates the need for paper-based records and transactions, conserving trees and reducing the
environmental impact of paper production. The system also offers cloud-based hosting solutions,
which can be more energy-efficient than on-premises servers, reducing the carbon footprint
associated with hosting and server maintenance. Remote access to library resources reduces the
need for physical travel, promoting a more sustainable approach to education. The digitization of
library resources promotes long-term resource efficiency, eliminating the need for physical
printing and distribution, reducing the environmental impact of printed materials. The transition
to a digital and paperless environment helps mitigate the environmental impact of waste disposal
and recycling processes. Adopting a digital library system aligns with broader trends in
sustainable and eco-friendly practices, encouraging other educational institutions to adopt digital

solutions.
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6.3 Ethical Aspects

The MERN stack library management system requires ethical considerations for user privacy,
data security, fair access, transparency in fines and penalties, user consent, accuracy and integrity
of information, responsibility in system design, sustainability and environmental impact, and
intellectual property rights. These aspects include implementing robust security measures,
providing fair and inclusive access, ensuring transparency in fines and penalties, ensuring user
consent, ensuring accurate and reliable information, avoiding biases in algorithms, minimizing
the environmental impact, and adhering to copyright laws and licensing agreements. By
addressing these ethical aspects, the system can ensure a user-friendly and user-friendly
experience, reducing potential biases and promoting ethical practices in the library management

system.

6.4 Sustainability Plan

The project involves several key aspects, including user privacy, environmental impact,
adaptability, ethical considerations, cost management, intellectual property compliance,
continuous improvement, disaster recovery and contingency planning, legal and regulatory
compliance, and a dynamic sustainability plan. These aspects are crucial for ensuring the
project's success and minimizing its environmental impact. Regular security assessments,
encryption protocols, and user data anonymization are essential. The system should be adaptable
to technological advancements and scalable, with regular updates to technology stacks and
modular design principles. Ethical considerations should be integrated into the system's
governance, and the project should be cost-effective, ensuring financial sustainability. A culture
of continuous improvement and legal and regulatory compliance is also essential. The
sustainability plan should be dynamic, evolving with the project and addressing changing

circumstances, technological advancements, and stakeholder feedback.
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CHAPTER 7

CONCLUSION AND FUTURE SCOPE

7.1 Discussion and Conclusion:

The library management system using the MERN stack has revolutionized library operations and
user experiences. It streamlines processes like book transactions, student management, and staff
administration, enhancing efficiency and automation. The system's user-friendly interface and
responsive design create a positive learning environment. The MERN stack represents a
commitment to leveraging modern technologies, ensuring its relevance and adaptability to future
trends. Data security and privacy are prioritized, with robust measures in place to safeguard user
data. The project has successfully embraced technological innovation, modernizing library
operations and enhancing the overall educational experience. The positive impacts include
improved access to knowledge, efficient resource management, and promotion of digital literacy.
Ethical considerations, such as user privacy, fairness, and transparency, have been carefully
addressed, ensuring responsible and accountable system operation. To maintain the system's
long-term success, it is crucial to maintain a dynamic sustainability plan, adapting to
technological changes and evolving user needs. Continuous engagement with the user
community, adherence to ethical guidelines, and regular security updates will contribute to the
system's long-term success. This project represents the intersection of technology, education, and

ethical considerations in creating a more efficient and user-centric learning environment.
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7.2 Scope for Further Development

The library management system using the MERN stack has been successfully implemented,
laying the groundwork for future enhancements. The project's scope can be expanded to meet
technological trends and user needs. Potential areas for further development include mobile
application development, advanced analytics and reporting, integration with Learning
Management Systems (LMS), augmented reality features, enhanced collaboration tools,
voice-activated commands, and expanding resource types. Develop dedicated mobile
applications for Android and iOS platforms to enhance accessibility and manage library
activities. Implement advanced analytics tools to gather insights into library usage patterns,
popular resources, and user behaviors. Explore integration possibilities with existing LMS
platforms to provide a holistic educational experience for students. Additionally, develop
augmented reality features to enhance the physical library experience, such as interactive
navigation and virtual tours. Enhance collaboration tools to enable students and staff to share
resources, create study groups, and engage in research. Implement voice-activated commands to
enhance accessibility and support a broader range of resource types, such as multimedia

resources, digital archives, and online courses.
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