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ABSTRACT

The report depicts the design of the DIU Library Management App, which is an
Android based automated Software programmed in Flutter to facilitate and
improve library functions for students of DIU. The application employs a
one-time login system wherein the user is proven to be authenticated by
username and password and the login is retained until the user decides to log
out. After the login procedure is successful, the system lets the users traverse the
application interface whose modules are represented in the bottom navigation
bar: Home, Search Library Books, E-books and Contact sections. The Home page
contains all the books the student has borrowed with due dates and options to
renew and keeps track of automatically generated overdue book reminders
which start from day one after the scheduled return date. The Search Library
Books area provides an opportunity for users of the library to search for books in
the library stock, find out if the books are in stock, and book books that are out
of stock, and these clients are contacted when the books ordered are in stock.
The E-books section includes an extensive catalog of e-books and it allows users
to search, download, and read e-books from within the application and allows
monitoring of download and view statistics. The Contact section contains
addresses and other contact details of all librarians making it easier to reach out
for help. The inclusion of these features and services makes the DIU Library
Management Application more user friendly while increasing the accessibility of
various library resources, improving the interaction and usage of the resources,
and streamlining the management of these resources. This project proves that
Flutter is an effective toolkit for the creation of user-oriented and comprehensive

mobile applications for the specific needs of educational establishments.
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CHAPTER 1
Introduction

1.1 Introduction

The effective allocation of library resources is an integral part of the academic
institutions, as it enables the students to meet their educational objectives. There has
always been a tendency to be bookish in manners, where a conventional system of
libraries is followed whereby things are done manually and in a prolonged manner,
errors are likely to occur, and online access is impossible, which create problems in
book stock, user accounts, records of overdue notifications, and communication
between students and librarians, to name a few. That is why an increasing number of
people are looking for automated and easy to use solutions that improve the entire
library experience for administrators as well as for the users.

In this case it is the DIU Library Management App which was designed to address
these challenges and weaknesses. It is an android app and as such consists of features
that makes its management easy since it will be used to simplify library management
policies and practices at DIU. The App accommodates a one-time login feature that is
more secure, once the users of the App logs in they are not required to provide their
credentials making it easier to use. Log in to the application takes the user to four
pages mainly Home, Search Library Books, E-books and Contact. The home page
shows book readers the late books spreadsheets and online extensions and reminders
warn users when a book is almost due. Users are able to search for Library books and
if the readers are unable to obtain them, they will be allowed to put a request and wait
for the readers to be notified when the book requested has returned to the library. The
section dedicated to E-books enables users to perform searches for, download and
read e-books including some usage statistics. Another component of the project is an
Admin application for librarians to manage accounts, books, and contacts and a
Master Admin application for adding and editing administrators. Such integrations of
these applications increase the availability of resources, the activity of the users and
the efficiency of administration of the DIU Library Management App and
demonstrates the successful use of Flutter in developing strong educational
institution oriented mobile solutions.

1.2 Motivation

The motivation for developing the DIU Library Management App has its roots in the
limitations and difficulties posed by the existing library management systems.
Manually activities to check the book’s inventory, provide the users with accounts,
notify users of the overdue status of borrowed books, and the interaction between the
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librarian and the students are tedious, prone to errors, and are not dynamic. These
constraints significantly compromise the efficiency in the offering of the library
services and the satisfaction available to the users is diminished. This project will
create an automated, intuitive mobile application with flutter that will seek to
improve library management processes, library resources utilization and increased
user interaction for both the students and the administrators.

On a personal level, undertaking this project presents a very rare chance of utilizing
and enhancing my knowledge in the field of mobile app development and specifically
the Flutter framework. Tackling a practical issue of library management not only
enhances one’s hands-on skills but also improves problem-solving and management
skills. It is with this success that I will be able to fully develop the DIU Library
Management App which will in the end show that I am able to create as well as deploy
integrated software solutions which will also enable me to grow academically and
even in career opportunities in software engineering. At the same time, presenting a
functional and effective application helps the academic fraternity as it enhances the
utilization and reach of library resources in the end fostering learners’ educational
achievement.

1.3 Objectives

Software Engineering At the same time, presenting a functional and effective
application helps the academic fraternity as it enhances the utilization and reach of
library resources in the end fostering learners’ educational achievement.

Enumerate The DIU Library Management App has the following specific and clear
objectives:

1. Streamlining Library Operations: To bring an efficient mobile platform which
can automate and streamline the traditional library process including
searching for the book, lending books and overdue notifications.

2. User Experience Improvement: Building a simple, intuitive, and smooth
experience for students and library admins to access the library system.

3. Make Availability of Resources Better: To manage both print and electronic
resources efficiently for the users for better utilization.

4. Enable Communication: By implementing an easy to access contact system
within the app, we aim to raise accessibility of communication between
librarians and users.

5. Catalyze Digital Transformation: Complementing the traditional library
experience with ebook searching, downloading and statistics functionality

©Daffodil International University, Bangladesh 2



through our digital library solutions.

. Promoting Scalability: To ensure scalability for the solution such that it can be

extended to cover new features and functionalities DIU may require in the
future.

1.4 Methodology
During the development process of the DIU Library Management App, a user-centered

approach was implemented, meaning that the app would help to solve the real

challenges being faced by the students and librarians. How the methodology works:

. Requirement Analysis: In this first step, it will include making surveys and

interview sessions with DIU students and librarians to understand their
problems with DIU management system and their requirements.

. Design & Development: Building an intuitive cross-platform mobile app using
the flutter framework with a focus on simplicity and functionality in U/UX.

. Feature Integration Features like one-time login, search a book, e-book

management, communication tools for efficient library operations.

. Testing and Iteration: Testing the app thoroughly to verify it is bug-free and

efficient on different hardware. Testing Phase: Gather feedback and refine the
user experience.

. Deployment: Releasing the application to students and administrators, and

arranging training sessions to make them familiar with it.

. Upkeep and Enhancement: Keeping the app functional and up to date, with

regular updates from user and institutional feedback.

This approach guarantees that the DIU Library Management App is not only workable

and efficient, additionally suited to the specific needs of DIU's library system.

1.5 Project Outcome

The DIU Library Management App is expected to bring the following results upon

successful implementation:

1. An auto-Pilot library operation system that minimizes human errors and

enhances work around the clock.

2. More access for students and staff to library resources, both physical books

and e-books.
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5.

Contact for communication between librarians and users.

Mobile Interface: The intuitive, user-friendly mobile interface made it possible
for both administrators and users to accomplish library tasks easily.

An exemplification of the future scalable and customizable digital library
solutions for other academic institutions.

1.6 Organization of the Report

This report is structured into the following chapters to systematically document the

design, development, and implementation of the DIU Library Management App:

IL.

I1I.

VL

Chapter 1: Introduction
Provides an overview of the project, including its background, motivation,
objectives, methodology, expected outcomes, and report organization.

Chapter 2: Background

Discusses the necessary background knowledge, including a literature review
of related systems, gap analysis, and an exploration of similar applications and
research studies.

Chapter 3: Research Methodology

Details the proposed methodology, including the system design, functional and
non-functional requirements, and alternative approaches considered during
development.

Chapter 4: Implementation and Results
Explains the technical environment setup, testing procedures, and presents the
results and performance of the app.

Chapter 5: Engineering Standards and Design Challenges

Examines compliance with software and hardware standards, evaluates the
societal and environmental impact of the app, and addresses ethical
considerations.

Chapter 6: Conclusion
Summarizes the project’s achievements, identifies its limitations, and outlines
future work to improve and extend the app’s functionalities.

©Daffodil International University, Bangladesh 4



CHAPTER 2

Background

2.1 Introduction

This will provide the context in which to understand the rest of the report. It includes
a literature review of other library management systems and how they were solving
their problems. It also evaluates some of the related apps to know the strengths and
weaknesses and by following the process compare and innovate DIU Library
Management App. It also discusses the relevant research studies on mobile
technology and automation in library systems that outline the importance of
enhancing user satisfaction and system performance. Fig 6: Gap Analysis In this way
we can say that a gap analysis reveals the limitations of existing systems like
insufficient integration, mobile adaptation, communication tools and makes clear
there will be an urgent need for DIU making the Library Management App
functionality very much necessary.

2.2 Literature Review

Table 2.1: Summary of Literature Reviewed.

Author(s) | Year Title Methodology Key Findings
BClick 2020 GoLibrary Library|Experimental Focuses on managing library
Software Manager App resources with features like
[1] borrowing, tracking, and

notifications.

AutoLib 2021 Koha-ALib Mixed Methods A mobile app that interfaces
Software with Koha Library Software,
Systems [2] allowing users to search

library catalogs and access
various services, including
general, voice, simple, and
advanced searches.

Gayatri 2018 Glibrary - Library [Statistical A comprehensive solution for

Software Software Analysis managing physical and digital

Services library collections,

Private streamlining cataloging,

Limited [3] member management, and
circulation processes.
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Green [4] |2016 RFID Technology |Case Study Highlighted how RFID
in Libraries enhances inventory tracking
and reduces manual errors.
Patel et al. |2021 Mobile Experimental Demonstrated the impact of
(5] Notifications in automated notifications on
Library overdue book returns.
Management
Kumar and |2018 Mobile Library  [Survey-Based Discussed challenges and
Das [6] Apps for opportunities in
Developing implementing mobile apps in
Countries resource-limited settings.
Hall et al. 2020 Gamification in  |Quantitative Showed how gamification
[7] Library Apps Analysis can improve user
engagement and increase
library visits.
White and |2017 Accessibility Case Study Highlighted the importance
Foster [8] Features in of accessibility features for
Library Systems inclusive library services.
Chang et al.|2019 Hybrid Library  |Mixed Methods Found that combining digital
[9] Systems and physical resources
enhances user satisfaction.
Parker [10] [2022 The Role of Literature Review | Concluded that automation
Automation in reduces operational costs
Modern Libraries and improves service quality.
2.2.1 Similar Applications

1. Koha Library Management System

Short description: Koha is an open source library management system that
enables one to build a powerful yet user-friendly, aesthetically pleasing online
e-catalogue. Koha is a free and open-source integrated library management
system (ILMS) used world-wide by academic, research, government, public
and special libraries. Features included are cataloging, circulation, acquisitions
and serial module functionality. Koha also provides an OPAC (Online Public
Access Catalogue) which allows users to search for library resources.
Conversely, Koha is usually utilized through a web browser (i.e., not in an
application and thus non-mobile friendly since there is no real app to use)
which makes it less attractive for users who love mobile applications.

. Libib

The best part about Libib is it's convenient in the cloud where it can be used
much more than a simple address book, as opposed to its intended use for
libraries, either private or academic. It includes book, e-book and audio file
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cataloguing. Users can add books to collections, scan ISBNs, track borrowed
items etc. Although Libib is similar with book tracking and e-books, it still does
not offer overdue reminders or the one-time login like your app.

3. MyLibrary
MyLibrary is an application to search books, borrow books and read a book
with notifications. This lets the user search and check out books on their
library, as well as manage eBooks. It is similar to my application in the aspect
of user interaction and book management, though it does not have a feature
for booking out-of-stock books or as detailed ebook statistics as yours.

4. LibraryThing
LibraryThingwarns, a book cataloging and social networking site. It provides
them with mobile apps to log their books, suggest titles to other readers and
monitor what they do in the library. While LibraryThing has rich cataloging and
searching capabilities, it does not have a built in system for managing the
library or borrowing books; this is provided by your app for students of DIU.

5. Google Books — Google Play Books
Google Books is a search and view service for books that you can read, and
Google Play Books is an app directly from which the user can purchase and
download the book. But these platforms are not so good that you can find the
integrated library management system in your project, especially with tracking
borrowed books, chasing a book delivery overdue or asking the librarian for a
new book request.

2.3 Gap Analysis

While library management systems have come a long way, issues such as those listed
below are still contentious points that the DIU Library Management App tries to
solve:

1. Blended physical/digital Integration: Most of the current systems focus only on
managing inventory for physical books and few integrate digital resources
seamlessly.

2. Mobile Optimization: Mobile apps for library management, however, that do
exist often leave a lot to be desired in terms of features like offline access,
push notifications or contemporary UL/UX design.

3. Communication Features: Present systems often do not include direct modes
of communication between library users and staff, who need to be on top of
reference questions or timely loans.
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4. We call this User Engagement and Notifications: Over time, users care less
about apps because most apps do not offer automated reminders of overdue
books, or real-time updates regarding books have been requested.

5. Scalability and Customization: That leaves more traditional systems wanting in
scalability and customizability — flexibility DIU must have as a unique type of
institution.

The DIU Library Management App came to the rescue by bridging these gaps by
providing a single platform for managing Salient features of UNI students,
streamlining physical and e-resources altogether i.e. customizes user experienced
with modern solutions such as notifications-based automation, communication
models (Email & WhatsApp) integration within the app.Drop your questions? Wish to
Partner Up? Account Tap Here or ping in the comments box.

2.4 Summary

In this chapter, we explained the background and the context under which the DIU
Library Management App has been built along with a detailed overview of literature
review which reviews other systems and mobile applications in library management.
It shared key solutions like GoLibrary, Koha-ALib, and Glibrary, highlighting strengths
like resource management but also noting weaknesses, like not being mobile
optimized, poorly integrating digital resources, and poor communication capabilities.
The gap analysis revealed major flaws in the existing systems: the disjoint between
physical and digital resources, lack of mobile access, a failure to engage users (e.g.,
via overdue alerts), and insufficient communication tools for users and librarians. To
address these challenges, the DIU Library Management App was introduced as a
solution - filling the void with a combination of physical and digital resources, a
mobile interface, automated notifications and communication tools (Email &
WhatsApp), as well as the ability to scale according to the unique requirements of
DIU. In doing so, this chapter ends with showing the need of the DIU Library
Management App is a solution which is modern, efficient, user-centric and convenient
solution to the problems existing in the current library systems.
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CHAPTER 3
Research Methodology
3.1 Requirement Analysis & Design Specification

3.1.1 Overview

The DIU Library Management App was developed using systematic requirement
analysis and design specification. This phase ensured that the app would meet the
needs of DIU students and librarians. This phase aimed to design the
functional/nonfunctional requirements of the app based on user needs, technological
constraints, and institutional needs. Requirement Analysis — we created the
requirement from the students, library staff, and university administration. Surveys,
interviews and discussion were done to figure out the pain points of the users in the
library resource management to know what solutions they would like in a mobile app.
Design specification Requirements need to be turned into a design, and the design
specification is essentially the design of the app, which means architecture, Ul,
backend, etc.

Functionality with user authentication, book lending & return tracking, overdue
alerts, searchable digital & physical resources essential. In addition, the design
requirements outline the mobile-first design that would allow the app to work on
mobile (smartphones) with responsive Ul and intuitive navigation. This was built to
be scalable, so as more users onboard, and a bigger library grows, it will be able to
flex to meet the changing requirements. This stage also involved details of the
technical specifications needed to run the app; like selecting Flutter framework for
cross compatibility of the app; Selecting Firebase as a backend service; and creating
RESTful APIs to help the communication between the app and the server. A detailed
need assessment and proper system design specification guaranteed building a
powerful library management solution having all the necessary functionalities along
with fulfilling the required system performance measurements.

3.1.2 System Design

We aim to combine access to both physical and digital resources across libraries in
the institution with administrative improvements using an integrated library system
that is complemented by mobile-friendly functionalities, thereby enhancing user
engagement. System Architecture (Three Main Modules):

1. User Module: Book Search, e-books, and Current Checkouts for students.

2. Admin Module: Allows librarians to browse book inventories, user accounts
and list of users with late books.

©Daffodil International University, Bangladesh 9



DIU Library Management App

Home Search Library Book
/ View Borrowed Books ®
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Notification

Contact

Contact Librarians
-

Authentication

E-Books ’
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Display Due Date & Fine View Stats

Gheck availabilty

Figure 3.1: Diu Library Management Mobile App system diagram.

In Figure 1, The System Diagram for the DIU Library Management Mobile App, we are
trying to get the overall architecture of our app and how the things are going in our
project. This diagram illustrates the vial modules (Mobile App, Firebase Database,
User Authentication and Library Resources) and the way data and user interactions
exchange between modules. It shows integrations between the backend system and
book search, borrowing service, e-book access, and notification service. It also
prescribes how to detect the way students along with librarians can use the
application rendering to input the data as well as access the data on account of
efficient data management, secure authentication as well as process. The following
diagram gives a visual overview of the app's ecosystem showing how different
subsystems/components are bundled together to provide end-to-end features of the
library management system.

3.1.3 Functional and Nonfunctional Requirements

Functional Requirements:

I.  User Login: Safe one-time login for everyone.
II. Book Search: Books both in print and online through the library catalog.

III.  Access to E-books: Users can directly get e-book and read the ebooks in the
app itself.

IV.  Alerts — Alerts to remind you have the due books and alerts for received
requests.
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V.  Communicate: Reach out to librarians for help via a dedicated line.

Nonfunctional Requirements:

I.  Scalability: Meet lots more users and resources
II.  Security: Security for data with encryption and secure logins.

III. Performance: Pages shall load, and user action shall have response within 2
seconds.

IV.  Simple User Interface: Easy to use intuitive design

V. Cross-Platform Support: Android Digital mentioned there could be possibly
iOS support.

3.1.4 Context Diagram
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Figure 3.2: Context diagram

In this context, Figure 2: System Architecture of DIU Library Management Mobile App
illustrates the complete architecture of the app and its relation with outside entities.
This context diagram illustrates the main components that form the system including
the Student Users, the Librarians and the Library Database, as well as how they
interact with the mobile application. Mobile app is the main point of usage, which
enables necessary functionality for book searches, book borrowed and return, e-book
access, automated overdue notifications, and conversations between students and
librarians. It serves as the access point for students to engage with the library’s
resources and services. Besides helping individual libraries, outside data sources
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provide real-time information about book availability, user borrowing and overdue
records like those provided by a library system such as Library Database, ensuring
that the app is as current as nothing else, guaranteeing that anyone who knows at
least a little what they are doing gets the book they want, and the intervention of a
librarian is not absolutely needed. This also shows the flow of data between the
mobile app and the external components, how it is exchanged, processed, and
consumed. Users are shown interacting with the app, and this provides a clear picture
of the functional limit of the system and how different areas in the system
communicate and work together. It also defines the students, librarians and the
library database and their innovations will use a simple way to understand how the
app will ease any aspect of the library process, improve user experience and
automate tasks. Overall, this context diagram is a great starting point that can be
referenced later on during the process of identifying key components, user
interactions, and the general overview of the DIU Library Management Mobile App.

3.1.56 Data Flow Diagram Level 1
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Figure 3.3: Level 1 data flow diagram

Figure 3.1.3: DFD Level 1 for DIU Library Management Mobile App systemAlthough
there exist a DF in DFD level 1, It provides a more in-depth view of the information
processing behind the overall system and the flow of information between the system
major components. The main purpose of this diagram is to show the main workflows
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that govern the app, such as Book Search, Borrowing Control, Access to
E-publications, and Notifications. It shows how each actor interacts with the system
and exchanges data with another actor, which includes Student Users, Librarians, and
the Library Database. At the top level: The diagram starts at the top level with the
Student User, who uses the mobile application to search for books. Once students
look at the particular title, the app searches in the Library Database if the book is
available or not and provides the real-time status of Book availability. The Borrowing
Control process is much the same as the diagram shows. Whenever, for example, a
student borrows a book or returns a book, the app talks to the database and updates
the borrowing scope. For a book borrowed by a student, if he wants to renew it for
some more days the app checks the database for the due dates and the user is
allowed to renew it.

Also, the E-publications Access, which allows students to search, download, and read
e-books. The app's real-time data flow with the database guarantees that users always
have access to the most current catalog of e-books. We also feature another important
aspect of the system, which is a notification system that helps to send out
system-generated notifications to all of the students whose book is due. This process
allows notifications to go out in a timely manner, encouraging timely returns.

3.1.6 UI Design
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Figure 3.1.4: UI Design from Student and Admin Side of DIU Library Management
Mobile App Student UI focuses on end user here; it is easy to use and provides fast
navigation to end users to move between features like search a book, borrowed
books display, overdue books reminders, read e-book etc. This application is
developed to provide students with a seamless and interactive method to carry out
their library functions. Step 5: Admin UI The Admin Ul is only used by library staff to
manage resources and student borrowing behavior, and to update the library
database. It also makes for a cleaner organization of the core functionalities of the
app, allowing both students and librarians to carry out their tasks with a click of a
button with higher efficiency. With recent design principles applied, both groups of
users will have an exceedingly functional and aesthetically pleasing application.

3.2 Detailed Methodology and Design.

The development of DIU Library Management Mobile App went through a complete
evaluation of alternative methodologies and its pros & cons to select the best
solution. The three alternatives considered and their analyses are as follows:

1. Web-Based Application
It started with a web-based application that was chosen because of the
simplicity of development. One advantage of web applications is that they can
be deployed across any device running a web browser, allowing universal
access while sidestepping the need for platform-specific coding.

Advantages:

I.  Cheaper to develop and takes less effort.
II.  Run this code on any of the devices that support your language.

III. Updates and maintenance — Easily updated without users having to
download new versions.

Disadvantages:

I.  Less satisfactory mobile experience than that of native apps.
II. Minimal usability, without internet connectivity.

III. Poor performance for intensive activities such as book searches and
downloads.

Reason for Rejection:
This was powerful enough to practically work like a library app just tailored
for DIU students which would mean limitations in performance and
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optimization specifically for mobile are potentially non-trivial. Being
web-based would make it less user-friendly and convenient, two things this
particular project should emphasize.

2. Native Development for Each Platform
The second was for Android & IOS native development. Native App: These
apps have better performance because these are built with different
programming languages on specific platforms (For Example -> Kotlin for
android and swift for ios)

Advantages:

I.  Improved performance and speed.
II.  Access to device-specific features for more functionality.
III.  An outstanding UX per platform.

Disadvantages:

I.  Separate Android/ iOS codebases leading to longer development time
and high cost.

II. Relies upon proficiency in more than one programming language and
framework.

III. It is more challenging to maintain it as you have to make updates
separately for each platform.

Reason for Rejection:
Native development undeniably has the best performance, but it is costly and
time- and resource-consuming, so we ruled it out of this project. This was
considered way too cumbersome for the scale of our project and speed that we
needed to push it out.

3. Building Cross-Platform Flutter Apps
It came down to choosing one option, the one we ended up picking,
cross-platform development with Flutter. Flutter a Google's open-source Ul
toolkit for natively compiled applications across mobile, web and desktop
from a single codebase.
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Advantages:

I.  Performance: Same code on multiple platforms saves time and
improves customer satisfaction ( any other )

II. Speed: Compiles directly to machine code, so performance is up there
with the best.

III. Cost-effective: Because you do not need separate android and iOS
developers, it cuts back an enormous cost.

IV.  Community Support- Having the weight and experience of a huge
developer community behind it, giving tons of resources and libraries

V. Platform Design: The widgets in Flutter are modern, platform-aware and
performant to make sure a sleek UX.

VI. Rapid Prototyping: Developers can easily test app functions during the
development process thanks to the Hot reload feature.
Disadvantages:

I.  Even though we can build multiple platforms with Flutter, the offering
for iOS is less capable (when compared to native development tools)
and still maturing.

II. Less larger than native apps due to Flutter's rendering engine being

bundled.

Reason for Selection:
We Chose Flutter to get the best of both: native and cross- platform. The
project alignment with its performance, cost-effectiveness, and scalability

aspects makes it the perfect fit for DIU Library Management Mobile App.

3.3 Project Plan

The usage of key phases structured systematize app development Project plan for

DIU Library Management App It started out with research, including surveys and

interviews of students, librarians and administrators to determine needs. Next came

the design and prototyping phase, which involved the creation of system architecture

and UI/UI layouts. During development, I implemented features such as secure

authentication and real-time notifications, and access to an e-book on Flutter and

Firebase. Functionality, performance and user satisfaction were ensured through

rigorous testing of the app in the final phase of deployment where the app was

released and users were trained on its usage. It made sure all functional as well as
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non-functional goals were aligned to design and developed within the given time
frame.

3.4 Task Allocation

I have single-handedly dealt with everything, from A to Z in this project. I also did UI
design and frontend development to make the application usable on all devices. I also
worked in writing and bug fixing of the user module so that students and library staff
can have a seamless experience. Apart from the frontend, I was the combined team
lead for creating the back-end where we included the database with exception
handling and data connectivity, etc between app and server. I got to work on the
admin and master admin modules as well, which involved managing library members
and managing the system overall from their perspective. I worked on requirement
analysis, wireframing, and documenting the entire development process to make sure
what we were developing was in line with the institutional needs. This way, I was able
to piece together a library management app which integrates everything in a
seamless, working, and user-friendly way.

3.5 Summary

In this chapter 3 discussed the research paradigm on the developing DIU Library
Management App focusing on requirement analysis and design specification. It
explains the approaches taken by the development team to solicit requirements using
surveys, interviews, and discussions with students, library staff, and the university
administration that formed the basis of the app’s design. It also included the app’s
architecture, and designs of the user interface and backend systems to ensure it was
scalable, secure and user-friendly. We adopted a mobile first approach and chose to
use Flutter as the cross platform framework. Defining functional and nonfunctional
requirements (secure login, book search, e-book access, notifications, etc.), UML
diagrams, system components, data flow, etc. Once we finalized these, we settled on
Flutter for cross-platform development and wrote a project plan spanning research,
design, development, testing and deployment. Additionally, it helped describe all the
roles and responsibilities since the entire development, design and documentation
was done single handedly by the author.
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CHAPTER 4
Implementation and Results

4.1 Environment Setup

Development environment setup was an imperative step in developing the DIU
Library Management App. This part describes the hardware and software needed,
how to install them, and profile configurations.

Hardware Requirements

I.  Supported Operating System: Windows 10, macOS Catalina (or later), or Linux
(Ubuntu 20.04 LTS recommended).
II. CPU: Intel i5 or equivalent.
III. Memory: Minimum 8 GB RAM.
IV.  HDD: 20 GB of available space.

V. Internet Connection: For dependencies download and Firebase services.

Software Requirements

I.  Flutter SDK: Latest version
II.  Dart SDK: Latest Version Included with Flutter
III. Integrated Development Environment (IDE):
=> Visual Studio Code with Flutter and Dart extensions or
=> Android Studio with Flutter and Dart plugins
IV.  Version Control System: Git
V.  Firebase Account: Required for backend services
VI.  Additional Tools:
=> Node.js and npm: For managing packages if necessary

=> Postman: For API testing (optional)

Installation and Configuration Steps

1. Install Flutter SDK:
-> Download the Flutter SDK from the official Flutter website.

=> Extract the downloaded archive to a suitable location on your system.
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=> Add the Flutter bin directory to your system's PATH environment
variable.
=> Verify the installation by running “flutter doctor” in the terminal, which

checks for any missing dependencies.

2. Set Up the IDE:
I.  Visual Studio Code:
A. Download and install Visual Studio Code.

B. Install the Flutter and Dart extensions from the Extensions

Marketplace.

II.  Android Studio:
A. Download and install Android Studio.

B. During installation, ensure that the Flutter and Dart plugins are

added via the Plugins section in the settings.

3. Install Git:
I. Download and install Git from the official website.

II.  Configure Git with your user information using the following

commands:
-> git config —-global user.name "Your Name"

> git config -global user.email "your.email@example.com"

4. Set Up Firebase:
I.  First install nodejs.
=> choco install nodejs

II.  Then firebase tool config.
=> npm install -g firebase-tools

III.  Then Login Firebase account.
=> firebase login

IV.  Then run this to activate the flutterfire cli.
=> dart pub global activate flutterfire_cli

V. Configure your apps to use Firebase
=> flutterfire configure
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IX.

Then select your firebase project in the terminal option and after
selecting the project then Enter pressed.

Then platforms select whichever platform we want to configure
Firebase for.

Then in the terminal enter the project package name, e.g
“‘com.herondev.test” and then Enter pressed.

After completing it then add firebase_core package in the project.
Add Firebase SDK dependencies to the pubspec.yaml file:

dependencies:
firebase_ core: 2.0.0
cloud_firestore: *4.0.0

5. Integrate GetX for State Management:

L

IL.

Add GetX dependency to the pubspec.yaml file:

dependencies:
get: 24.6.5

Install dependencies by running:

=> flutter pub get

6. Set Up Android Emulator or Physical Device:

L

IL.

Android Emulator:

=> Open Android Studio and navigate to the AVD Manager.
-> Create a new virtual device with the desired specifications.

> Start the emulator to test the application.

Physical Device:
-> Enable Developer Options and USB Debugging on your Android

device.
=> Connect the device to your computer via USB.

=> Verify the connection by running flutter devices.

Following these environment setup steps exactly was a key to laying the base for a
strong and scalable development of the DIU Library Management App. This
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configuration set the stage for all needed tools and dependencies to be set up so the
application could be developed, tested, and deployed with high efficiency.

4.2 Testing and Evaluation

Additionally, we conducted unit, integration, and user acceptance testing for the DIU
Library Management App to ensure proper functioning, as well as meeting the
requirements of the users. Performance Testing showed low load time (less than 2
sec), good response time, great scale up, it handles multiple users which was taken
care of by Firebase, memory efficient, good API response and state management with
GetX, 99.9% uptime. The app was superior in its comparison of the manual library
systems in five areas, which included efficiency through the automated process of
keeping track of the borrowed books and notifications to customers when the return
date was near; accuracy via digital recording of borrowed books; accessibility
through the ability of the librarian to administer the system from anywhere; user
engagement through e-book and real-time alerts; and cost, as Manual library systems
were found to cost a lot more. Thus these findings support the integration of new
technology that can clearly enhance library services and library users' experience in
academic institutions via the DIU Library Management App.

4.3 Results and Discussion

DIU Library Management App Quest: The main objectives which we wanted to bring
changes and improve in the library systems were met successfully. The app enabled a
straightforward, non-intrusive, user-friendly experience whereby the specific login
became obsolete, by creating a secure temporary login that only needed to be input
once for authentication. The main sections, Home, Book Search, E-books, and
Contact, all led to the expected pages showing working features such as what books
were currently at their disposal, automatic overdue reminders, and digital resource
access. App loads were consistent (under 2 seconds) on different interactions
ensuring smooth user experience.

User acceptance testing with students and librarians alike returned positive feedback
praising the app's intuitive interface, efficient management capabilities. Using the
Admin and Master Admin Apps to oversee library resources and user accounts, the
time spent on administrative chores was cut in half compared to traditional systems
that are done by hand. In addition, these services also ensured reliable data
management, real-time updates and produced a highly reliable app with a 99.9%
uptime during testing phases. The comparative study has shown that the DIU Library
Management App is far more effective than traditional library management tools, as
the DIU Library Management App helps the organization manage digital tracking
which increases the accuracy, remote management tools that improve accessibility,
user engagement through ebook applications and real-time notifications. Overall, the

©Daffodil International University, Bangladesh 22



results highlight the capability of the app to revolutionize the library management
process in educational institutes, providing a scalable and cost-effective solution that
meets both the needs of the administration and the satisfaction of the end user.
Conclusion, the DIU Library Management APP system has been successfully
prototyped, also demonstrates that new technology such as: Flutter, GetX and
Firebase, is a contribution to the transformation of conventional library system
problems.

4.4 Summary

Chapter 4 explains the design and development of the DIU Library Management App,
environment setup, as well as expected and actual results. We start with a holistic
overview of all the required hardware and software to actually undertake the entire
development process, including Flutter for cross-platform development, Firebase for
backend services, and GetX for state management. The quality assurance was done
on different levels like unit, integration and user acceptance tests to ensure that the
app’s performance meets some of the standards like low load-time, high scalability
and memory consumption. The app demonstrated its advantages over traditional
manual systems of library management in terms of efficiency, accuracy, accessibility,
user engagement, and cost-effectiveness. Results were based on user feedback, with
students and librarians alike mentioning that the app was a natural, useful, and
inexpensive way to use their library resources. If it works, its ability to track
borrowed books, send automated reminders to students with overdue books and
provide access to e-books, made a clear case for it being able to change the
management of libraries in educational institutions. Findings- The DIU Library
Management App was highly reliable (99.9% uptime) and was able to prove that the
new technologies used (Flutter, Firebase and GetX) can be used in the DIU Library
Services to improve the experience of the users as well.
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CHAPTER 5
Engineering Standards and Design Challenges

5.1 Compliance with the Standards

Hence, the DIU Library Management App was designed and implemented under
strong compliance with the engineering principles of the industry to be robust,
scalable, secure and user-friendly. Then, this project was developed according to the
proper software development guidelines that included agile, CI, and usage of git, the
versioning control system that kept the development process structured and iterative.
Security standards were met using secure authentication & authorization, encrypted
sensitive data and adherence to OWASP Mobile Security Best Practices. It also
adhered to usability and accessibility standards such as WCAG, modern UX/UI
principles, and mobile-first approach, ensuring an accessible experience for all users.
The app really scaled well with optimizations over loading speed, interactions and
scale as the number of users and resources grew. It also complies with data
protection regulations like GDPR and local privacy laws to protect personal data. This
ensured the reusability, security, performance and efficient utilization of DIU library
resources.

5.1.1 Software Standards
1. IT deeply ISO/IEC 25010:2011 (Software Quality Requirements and Evaluation)

I.  Role: Provides the justifications that the app will satisfy the quality
criteria of efficient, secure, reliable, performant, etc.
II.  Pros: More satisfaction from users and fewer bugs and failures.
III. Minuses: Costs time and money to ensure rigorous compliance testing.
IV. Implementation: Aimed to deliver an easy-to-use interface, low response

time, and security protocols.

2. OWASP Mobile Security Guidelines

I.  Reason: This will further secure the app from XSS, SQL Injection, RCE,
etc.
II.  Pros: Protects user data & increases trust
III. Cons: Lengthens the development cycle during security audits and

implementation.
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IV.  Implementation: Implemented encrypted authentication and secure

APIs to access databases.

5.1.2 Hardware Standards.
IEEE 1471-2000 (System and Software Engineering Architecture)

.  Reason: Ensures that the application architecture is suitable for
standard hardware requirements in Android devices.
II. Pros: Improves compatibility and decreases hardware-oriented
problems.
III.  Pros: Works on older hardware with less processing power.
IV.  Implementation: The app was tested on various models of Android

devices for compatibility and performance.

5.1.3 Communication Standards
1. IEEE 802.11 (Wi-Fi Standards)

I.  Improvement: Ensures seamless interaction with external systems via
APIs.
II.  Pros: It guarantees a consistent connection for real-time operations.
II. Pros: No latency, requires no app, performance depends on Wi-Fi
quality.
IV.  Implementation: Designed optimal app features at network turmoil in

low-bandwidth settings.

2. JSON/REST API Standards

I.  Rationale: For fast communication between app and DB.
II.  Pros: Lightweight, fast, secure data exchange.
III. Cons: Not as powerful in responding to multi-level data query requests
as GraphQL.
IV. Implementationlmplementation describes the practical and technical

aspects of implementing a system.
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5.2 Impact on Society, Environment and Sustainability

Despite being an exciting innovation, the DIU Library Management Mobile App
realizes the academic thirst for equal access, instead of addressing ethical and
environmental concerns.

5.2.1 Impact on Life

The explosive growth of students and the huge number of books led to the creation of
the DIU Library Management App which greatly saves time for students and librarians
every day. It makes borrowing and returning books a lot easier, sends reminders when
classes are overdue and has access to (physical and digital) resources, including
e-books. The stay on top with automated notifications and simplified apps have
eliminated any manual task taking ages and a smoother library experience. It assists
students in accessing library services regardless of their location, enabling them to
efficiently keep their study content organized. In general, the app enhances the
experience of education by making it around academia making the learning
user-friendly, structured, and efficient.

5.2.2 Impact on Society & Environment

This DIU Library Management App also has a social and environmental impact to
make a more digital-based, connected and accessible educational ecosystem. This
app not only reduces using physical copies, but also helps the readers to use more
online resources, thus reducing paper waste, and helping towards environmental
sustainability. It also reduces the dependency on manual processes, thus freeing up
time and resources which would otherwise be spent on running a classical library can
be redirected to other areas. Moreover, the said application also provides the most
efficient utilization of the resources available in a library which actually contributes
to the growth of the educational institutions and which helps in bridging the gap of
the students with their educational institutions in a more comfortable, and
technological way towards a good cause and for the society.

5.2.3 Ethical Aspects

Ethically, this app gives utmost importance to the privacy and data protection of the
users. As published, the characteristics of the app conform to applicable data
protections — meaning that users' data are safe and sound logged in the app using a
proper and transparent manner. Although it protects sensitive user information from
being accessed with unauthorized access through secure authentication and
encrypted data storage. Additionally, the app shadowed the ethical principles of
accessibility, making the app also proficiently utilizable by people with disabilities. In
addition, the app helps to address educational inequality by providing equitable
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access to both physical and digital resources, allowing all students to access
academic materials and be able to engage with them.

5.2.4 Sustainability Plan

The DIU Library Management App Sustainability Plan: Overview and Focus The
sustainability plan for the DIU Library Management App is concerned with ensuring
that the app remains viable, scalable and has a net positive impact on the society and
environment. The app's modular architecture allows for stand-alone components to
jump in line, like updating and introducing features like iOS support or Al
recommendation. Utilizing Flutter's cross-platform development framework in
conjunction with Firebase's scalable backend, the app can handle growing user traffic
and an expanding library without a substantial redeployment process.

The application significantly reduces paper, as it encourages paperless systems such
as e-books and digital notifications, with considerably lower consumption of physical
resources from an environmental standpoint. Operationally, it reduces the workload
for the library, automating tasks such as overdue notifications and resources
management.Also, both librarians and users will be trained to use and maintain the
system. This sustainability plan guarantees that the DIU Library Management App
exists in a strategic direction toward its purposes, sustainability in terms of
environment, economy and society.

5.3 Project Management and Financial Analysis

This section carries a summary of the steps taken in project management and
financial developments for building the DIU Library Management App. The project
management process starts from planning each stage of development through
execution, organizing, and closing the project efficiently in time, within scope, and as
per requirements. The Financial analysis examines the minimum costs that need to be
handled to get things started on the project such as: Development Tools, Software for
the project, Servers Hosting, and other critical resources. Abiding by this principle,
we don't just focus on the money-making aspects but also take in evaluations that can
calculate the return on investment (ROI) since apps can translate into effective
management ultimately resulting in cost savings and targeted user experience. That
financial cost allows a decision-maker to see and understand the cost-saving of the
application build via latest technologies like Flutter, Firebase and GetX for scalable,
efficient and user-friendly build. A project schedule table is included to outline the
timeline, tasks, and key phases of development for the DIU Library Management App.
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Table 5.1: Project schedule

Phases W1l | W2 (W3 | W4 | WhH W6 W7 W8 W9 W10 | W11 [ W12 | w13

Research X X

Design and X X
Prototyping

Development X X X X X

Testing X

Deployment X X X

The below table shows the estimation portion for DIU Library Management App
project - incurred development cost.

Table 5.2: Budget Analysis

Item Cost (BDT)

Server Hosting (Firebase) 15,000 TK
Software Development Tools 20,000 TK
Testing Tools (Postman, etc.) 5,000 TK
Design & Prototyping Tools 10,000 TK
Project Management Software (Trello) 8,000 TK
Total Estimated Cost 58,000 TK

5.4 Complex Engineering Problem

Creating the DIU Library Management App was not without its fair share of
complex engineering problems, each a Call to Adventure that required Planning,
Technical Know-How, and Innovation to get to the other side successfully. Curve
is designed to integrate both physical and digital resources into one seamless
system, which was a major challenge. Objective of the ResearchThe library's
holdings included printed books, e-books, and other digital material, so a unified
method was necessary for users to have easy access and administration to all
these resources. To do so, I had to create an effective system architecture and
database structure for different kinds of resources to make it scalable for when
new resources got added. The real-time synchronization of data between the
mobile app and the backend database was no less significant an engineering
challenge. This was necessary because, as the app had to inform users in real-time
about overdue books, renewals, and new book availability, it needed reliable, fast
data communication and synchronization. When designing a transaction-based
app for a university audience, this created problems, particularly due to the large
number of transactions expected where multiple students would be attempting to
access the app at the same time. With the requirement for real-time
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synchronization at low-latency performance, Firebase was selected as the
backend service to facilitate this process; however, with such potential for
high-speed data flow, ordering, durability, and data retrieval schemes were
planned.

Another integral challenge was to secure user data as the app needed to maintain
secure login mechanisms, keep personal information safe, and protect library
data. Through the integration and development on firebase specific attention
needed to be made on secure coding practices and compliance with data privacy
regulations, followed by the implementation of authentication and authorization
mechanisms through Firebase Authentication and Firebase Firestore. The app
enforced data encryption as well as secure data transfer between the app and the
server to avoid unauthorized access. Also, the use of Flutter for cross platform
development faced challenges in maintaining UI/UX design and performance
compatibility in both Android and iOS. Due to this, continuous testing and
fine-tuning was required to adapt the app to different screen sizes, devices and
OS-specific behaviour. Although the usage of GetX to set up the state management
and Flutter's small widget-based architecture managed the state of the app
beautifully, the components had to be integrated by dealing with memory
management issues, data consistency issues, and responsiveness issues.

In conclusion, these problems, while they required a level of complexity in
engineering, were tackled by a careful selection of existing technologies,
thorough testing, and creative solutions, working towards an efficient and
user-friendly library management service. The success of these solutions has
given us important lessons in addressing analogous issues in wide-scale education
and library systems.

5.4.1 Complex Problem Solving

There were numerous complicated problems to solve just to create a DIU Library
Management Mobile App, while the technical feasibility and user-centeredness
needs to be carefully designed. This involved not just pure tech knowledge but the
ability to grasp the range of stakeholder needs — from students to librarians and
university administrators. They varied from aspects of software architecture and
user experience to needing extensive analysis and creative solutions. The table
below discusses how each of these problems aligns with one or more categories
of solving engineering problems.
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Table 5.3: Mapping with complex problem solving.

EP1 EP2 EP3 EP4 EP5 EP6 EP7

Dept Range Depth Familiarit | Extent of | Extent Inter-

of Knowl- | of of y of Applicabl | of dependen

edge Con- Analysis | Issues e Codes Stake- ce
flicting holder
Requirem Involve-
ents ment

v y v y w v y

EP1: Depth of Knowledge

Creating the DIU Library Management App involved expertise across multiple sectors
such as mobile development with Flutter, backend integration with Firebase, data
management and secure authentication protocol implementation. All of them required
a solid understanding of engineering principles and how to put them into practice.

EP2: Range of Conflicting Requirements

This was a project that had to juggle the varying demands of many stakeholders.
Ease-of-use and intuitiveness were vital for students in the app, while librarians
focused first on solid functionality for resource management. The need to reconcile
these competing pressures is what drove design so that the system was able to be
used and operated without compromising on either.

EP3: Depth of Analysis

This project also analyses in-depth user requirements, technical feasibility. We had
performed extensive testing to make sure that the features of the app like real-time
notifications, search for books and access to e-books worked as expected. It was also
evaluated at heavy user usage and scalability to ensure it’s a sustainable technology.

EP4: Familiarity of Issues

While it relied on a lot of well-established principles of cross-platform application
development and backend service integration, the novelty of implementing real-time
data synchronization, secure handling of sensitive data and maintaining scalability
required some original thought and flexibility.

EP5: Transparency in Reachable Standards

Incorporating data security standards compliance, such as OWASP, coding guidelines,
and accessibility requirements (WCAG) was central to the project. This made sure the
app followed all industry best practices when it came to data protection, usability and
maintainability.
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EP6: Extent of Stakeholder Involvement

Stakeholder engagement was at the heart of the project. Student surveys, and
interviews with librarians and university administrators also helped to further refine
the app’s design and features. The source of this improvement was an iterative system
of having users provide feedback on an app that was created based on an initial pain
that was specified.

EP7: Interdependence

This app needed smooth interaction between the frontend (user interface), backend
(Firebase Services), and external components (cloud storage, notifications). All parts
of the system relied upon one another, and smooth communication between these
parts was critical to the app as a whole.

Mapping with Knowledge Profile for EP1

The DIU Library Management App was developed using a multidisciplinary construct
including engineering principles for system architecture and algorithm design, and
domain components of mobile app development through Flutter and Firebase. The
project incorporated practices from engineering design by creating user-friendly
interfaces and systems that can be easily replicated and scaled up, following
engineering practices of Agile and version control. All features were also suggested
based on research literature of library management systems, and mobile technologies
to make sure that it is stable and current with modern technology. The development
called for the application of a number of areas of knowledge in engineering as
outlined in Table 5.4.

Table 5.4: Mapping with knowledge Profile.

K3 K4 K5 K6 K8
Engineeri | Speciali Engineeri | Engineeri | Research
ng Funda- | st ng Design | ng Literatur
mentals Knowl- Practice | e
edge
Vv vV V Vv vV

K3: Engineering Fundamentals

The project drew on heavy engineering topics: software architecture, data structures,
algorithm design. Implementing such principles were necessary for building efficient
data storage systems, live data synchronization, and secure user authentication
systems. Such principles ensured that the app would be performant, good at
responding quickly and highly scalable, even at high volumes.
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K4: Specialist Knowledge

Mobile app development experience and cross-platform frameworks experience were
essential. Overview was included, as following up with the normal widget-based
design, state management, and usage of Firebase Database Encryption and
cyber-security specialist knowledge was applied to secure user data and
communication as well.

K5: Engineering Design

The application was built using good system architecture and user-focused design. It
required repeating UI/UX Design to provide an effortless experience for the students
and the librarians. Optimized backend design with used optimization techniques and
designed a database schema to build scalable and high performing API structure. To
solicit feedback on the design ideas prior to final implementation, mockups,
prototypes, and wireframes were made in the design phase.

K6: Engineering Practice

Following software engineering best practices, my project was implemented using
Agile methodology, continuous integration and Git for version control. This meant
that we absolutely needed to have a systematic approach, and deliver iteratively
during development. Code would be written following proper coding standards and
code reviews would be done periodically to validate the quality.

K8: Research Literature

The work was the result of a design process with months of research into existing
library management systems and what they lacked. Literature on mobile application
development, real-time data processing, and user engagement techniques (for
example) was also consulted; these papers contributed valuable insights into specific
aspects of the application. In fact, the same research also inspired features like
automatic notifications, and personalization of the UI in the app to keep up with
technology and what users expect from an app.

5.4.2 Engineering Activities

Just to be clear, it took a full spectrum of engineering effort to build the DIU Library
Management App, which is something we will need to map out and sort. These tasks
ranged from technical challenges to end user and societal impact of the app. We then
dissected each of these engineering activities for their breadth of resources,
interaction, innovation and impact on society and the environment. The table below
reflects this mapping, detailing the engineering activities that correlate with
engineering principles and objectives above.
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Table 5.5: Mapping with complex engineering activities.

EA1l EA2 EA3 EA4 EA5
Range of Level of Innovation Consequences | Familiarity
re- sources Interac- tion for society
and
environment
YV y v v v

EA1: Range of Resources

Building the APP — APP needs diverse assets Right from software development tools
such as Flutter for cross-platform development, Firebase for backed services, Git for
version control, and many more. Also, we need hardware infrastructure development
machines, testing devices (emulators and physical devices), and cloud servers for
hosting. But of course, human resources mattered a lot too, you needed best practices
of mobile app development, UI/UX design, database management, and security
protocols. Such diverse resources ensured all application functionalities were
successfully implemented.

EA2: Level of Interaction

It had a significant interactive element to its design, which meant more
communication was happening between the user (students and librarians) and the
system. These were things like receiving real time notifications, searching for books
in real time, and access to e-books which required a solid integration between the
frontend + backend + database. By incorporating Firebase, it enabled us to have
real-time synchronization — users are now updated and notified immediately
boasting up the overall UX.

EA3: Innovation

The app was structured to modernize library management through innovative
solutions. Flutter helped to achieve cross platform compatibility and thus greatly
reducing time and cost of development. Real-time notifications, automated overdue
reminders and Al-based suggestions for new books were incorporated into the phone
apps and online tools that hybrid libraries phased in alongside traditional library
systems. But innovation balanced with pragmatism, meaning new features solved real
user pain points but didn’t bloat the app.

EAA4: Social and Environmental Impacts

By doing so, the app also played a huge role in positively contributing to creating an
eco-friendly society and environment by sustainability by digitalisation and reducing
paper usage. In addition, it expanded access to library services and allowed students
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to access resources while away from campus. This meant that librarians could
automate many of the manual tasks which reduced admin workload, making them
much more efficient and productive. This shows how the app tailors its technical
ability to benefit society and the environment.

EAb: Familiarity

Technologies and tools well known as efficient and tested were used to build models,
e.g., flutter and firebase. Even though the team staff are aware of these things, some
challenges such as live data syncing and providing a continuation of UX across
devices around create creative workarounds and working through the things you have
never done before. That balance between comfort and exploration made the app a hit.

5.5 Summary

This chapter described the engineering standards used when developing the DIU
Library Management Mobile App to guarantee consistent adherence to important
software, hardware and communication guidelines in order to achieve reliability,
security and user experience. It showcased the positive changes the app could bring
about for students and librarians alike in terms of improving resource availability and
lightening the manual workload, but also for the larger clientele through aspects of
society as well as enhancing the impact the app could have on environmental sections
through reducing paper waste, better library management and digital literacy. The
ethical aspects, such as data privacy and equal access, were carefully considered to
ensure user trust and inclusion. The chapter concluded with project management and
financial analysis through budget allocation and cost-effectiveness assessment. We
also touch on the types of engineering challenges faced, like combining different
functions while still allowing scalability, and the high-level problem solving and
engineering processes used to solve these problems. That felt like a mouthful, but it
was a significant milestone on the app's path to fruitful and successful development
and deployment, plus it was the chapter's way of acknowledging the continued
commitment on the part of the project to high standards, sustainability, and
innovative engineering solutions.
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CHAPTER 6

Conclusion

6.1 Summary

This is an innovative mobile app solution to improve how we use traditional library
management applications, allowing both students and librarians a mobile first
experience. Developed with Flutter framework and Firebase integration, the
application guarantees scalability and performance with real-time data
synchronization on android and ios devices. With the app you can find plenty of useful
features to improve users' experience such as a great book search engine, manage
borrowed books, send overdue reminders, and access digital libraries of e-books.
Through an intuitive interface, users can search these available books, track what
they have borrowed, and renew loans and view which items are overdue. The app
also enables students to reserve books that are unavailable, with notifications sent
once they are in stock. — E-book section: where users can search, download, and read
e-books within the app, including statistics on views and downloads. One new
addition is the "Contact Librarians" section, which I think is great because it enhances
communication between students and librarians — users know who to talk to if they
need help and can get in touch quickly. The one time login through Firebase should
keep the credentials until the user logs out, which allows the frequent users to log in
easily. Data security and privacy was given attention in the development phase, with
personal information carefully treated and no sensitive information leaked. The app
was extensively tested with unit, integration and security testing, to ensure its
functionality, security and performance. It was determined that the app was stable,
capable of handling high user traffic, and adequate in doing a lot of the work that had
previously required intervention. By offering a user-friendly interface, easy integration
of library resources, and features that automate tasks, the DIU Library Management
Mobile App greatly enhances the efficiency and accessibility of library services,
serving as a useful tool for students and a time-saver for librarians alike. This
initiative focuses on the role mobile services can play in enhancing library systems
and catering to the new demands placed on contemporary educational institutions.

6.2 Limitation

When the DIU Library Management Mobile App was implemented, it met its main
objectives but some limitations were identified:

1. Platform Limitation: The app is currently available only for Android devices,
which can be a drawback for iOS users.

2. Offline Capability: Not Much, App-centric and online data access and
synchronization based on the internet connectivity to get updated

3. E-Book Functionality: Although it works, most ebooks rely on third-party
integration, and a larger, curated library could be offered.

©Daffodil International University, Bangladesh 35



4. Scalability for Enhanced Database: The present structure might encounter
performance issues if scaled up to accommodate thousands of users or
millions of books.

6.3 Future Work

Then, based on the issues and pain points that have been identified in using the app
DIU Library Management App, possible improvements are proposed. Reach More
Devices: The app will be expanded to work with iOS, allowing even students and staff
on competing platforms to use it. While it could function offline, the app was intended
to be online. Support for book borrowing and reading downloaded ebooks will also
be improved for offline capabilities. And a new eBook repository means librarians can
upload and manage digital native content directly from the app, which will continue
to extend libraries' role in being able to contribute to digital resources. The app
architecture will be optimized for scalability which means the database and users will
be larger. This will be a sustainable solution. Through the integration of advanced
analytics, librarians will gain insights into user activity that will help them understand
how they can either improve or proportionately allocate the budget and improve
services. Utilizing Al technology for features such as personalized book
recommendations and predictive analytics for inventory management will also
improve user experience and efficiency.
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