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ABSTRACT

This report discusses the creation and use of the Blood Bank Management System, which
is a web-based tool meant to make it easier to get blood during emergencies and manage
blood resources more effectively. The software is designed for administrators, donors,
patients, and hospitals, offering a single place to handle important blood management
issues. The system helps solve problems like not having enough blood available quickly,
not enough registered donors, shortages of rare blood types, low patient awareness, and
the hassle patients face when getting blood from different health centers.

The system has several important features, including secure login with different access
levels for users, full registration for donors and volunteers, efficient tracking of blood
supplies with automatic warnings when blood levels are low or close to expiring, and
easy processing of donation requests by matching donors with the right blood types. It
also allows users to search and filter records, plan donation events, and create reports. The
system was built using Agile methods, with the front-end made using HTML, CSS, and
EJS, and the back-end powered by Nodels and MySQL. The Blood Bank Management
System helps improve healthcare by ensuring safe, tested blood is available on time and

encourages more people to donate blood by making the process easier and more engaging.

Keywords: HTML, CSS, EJS, Nodels, MySQL, Blood Bank Management, Donor Management,
Web-based System, Agile Methodology.
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CHAPTER 1: INTRODUCTION

1.1 Introduction

Blood supplies essential oxygen and nutrients to all cells and tissues and is a vital part of immune
defense and healing. Millions of lives are saved each year through transfusion of safe blood and
blood products, and more than 118 million units of blood are donated each year to meet a demand
for the essential products and services[[l]]. Even in the United States, United States million 24 mil-
lion units of blood-derived products are transfused every lifesaving support to patients in surgery,
trauma, cancer the treatment of chronic diseases, etc. chronic diseases, etc. [Z].

Blood transfusion is a vital component of today’s medicine, especially in an emergency case where
a patient has an acute blood loss, such as accidents, surgeries and medical failures[3]. Due to the
special properties of this blood, its limited shelf life, and the inability to produce it synthetically,
blood banks are essential components of the health care system [8]. These dedicated sites are
involved in the collection, testing, processing, and storage of blood components, such as red blood
cells, platelets, plasma and other crucial blood products to support the safe and timely delivery of
blood to patients in need [5].

Although the need for blood is the key, all health care systems around the world have to grapple
with the problem of keeping sufficient blood stocks. According to the World Health Organization
(WHO), there are significant differences between blood donation rates from country to country;
while in high-income countries the rate is 31.5 donations per 1000 people per year, in low-income
countries only 5.0 per 1000 are donated[[l]. This discrepancy, along with a higher age of the donor
population and increasing medical needs, exerts pressure on blood bank systems to improve and
efficiently manage supply and accessibility [6].

Critical healthcare interventions can be held up as result of inefficiencies in donor recruitment,
tracking of inventory, and emergency response coordination how plague traditional blood bank
management systems. Given such challenges, development of a comprehensive blood bank man-
agement system is crucial to bridging the divide between healthcare facilities, donors, and recipi-
ents. By streamlining and digitizing blood management procedures, this web-based technological
solution supports the core goal of saving human life through effective blood resource manage-
ment [[] for certifying that life-saving blood products are available when and where they are most

needed.

1.2 Problem Statement

Healthcare systems around the world have embraced technological solutions to address important
operational challenges as a result of the rapid modernization and digital transformation taking
place on a global scale. In developing countries like Nepal, the Information Technology sector has
emerged as a crucial catalyst for healthcare advancement, particularly in life-critical services such
as blood bank management [R]. Inadequate record-keeping procedures, poor stakeholder com-

munication, and major inefficiencies have resulted from traditional methods of managing blood



donation and distribution systems, endangering patient safety and operational effectiveness [B].

A comprehensive digital platform that offers blood bank administrators accurate and useful in-
formation about the whole blood collection, storage, and distribution scenario across different
medical centers and regions has been lacking in Nepali healthcare facilities [9]. Lack of such
digital infrastructure results in disjointed supply chains between patients, healthcare facilities, and
blood donors, which can cause significant holdups and potentially deadly blood supply waste,
particularly when there are situations of emergency. There isn’t a single digital platform that en-
ables patients, donors, and healthcare professionals to quickly and easily communicate their needs,
availability, and concerns to the right authorities.

Inadequate donor recruitment systems, inconsistent blood supply availability, and a lack of real-
time inventory tracking across blood banks pose serious issues for the population at large. Inef-
ficient donor-recipient matching and delayed emergency response are two consequences of tradi-
tional blood donation management processes, which tend to depend on manual record-keeping,
phone calls, and paper-based documentation [IU]. These difficulties are made worse by the high
rates of infectious diseases and anemia in developing nations, which both raise the need for blood
transfusions and decrease the pool of possible donors [6].

A safe and sufficient supply of blood is currently severely compromised via financial limitations
and lack of facilities in developing nations, where many areas rely primarily on family replacement
donors rather than voluntary donations [6]. Blood banking operations are fragmented and unable
to meet the urgent healthcare needs of communities due to a lack of national blood transfusion
policies, digital management systems, trained personnel, and appropriate technological infrastruc-
ture. Traditional blood management techniques have been rendered hard by worries about donor
privacy, data security, and the lack of extensive databases to track blood donations and stocks.
The urgent need for a comprehensive digital solution that can transform blood bank operations
through technology integration is highlighted by these systemic problems. By offering healthcare
authorities automated inventory management, real-time digital oversight of blood distribution pat-
terns, and streamlined communication channels between all stakeholders in the blood donation
ecosystem, our Web-Based Blood Bank Management System is intended to address these pressing

issues [I1, T21].

1.3 Objectives
The main objectives of this project are as follows:

* To improve blood accessibility by providing quick online access to availability and emer-

gency needs, reducing delays in critical treatments.

* To streamline blood procurement through a centralized system that minimizes the need for

patients to visit multiple health centers.



1.4 Scope and Limitation

1.4.1 Scope
* Can get all information of available blood in the stock.
* Time-saving
» Easy Search for available blood

* Space for further modification

1.4.2 Limitations

* The system is used by blood banks/centres only as it contains required blood,donors, pa-

tients information.
» This system is available online only. Offline, it cannot be used.
* Only web-based system is available. No mobile based system available.

* Without proper informations it is very difficult to supply blood to the required people.

1.5 Development Methodology

In our project, Agile methodology is used, which is adaptable and iterative in software develop-

ment and quickly aligns with the changing needs of our Blood Bank Management System. Agile

Release Repeat

Figure 1.1: Agile Methodology

places a high value on teamwork, flexibility, and client input, which enables us to quickly adapt to
changing demands as they arise throughout the development process. We can consistently deliver
useful and functioning components by dividing the project into short, manageable units called
sprints. Using an iterative method, the development team can remain adaptable to changing pri-

orities, regularly involve stakeholders, and foster a culture of continuous improvement. The focus



of Agile methodology on incremental development, frequent reevaluation of objectives, and team-
work is exactly in line with our project’s objective of developing a flexible and effective blood
bank management system [[I73].

Agile’s iterative structure gives us early and regular feedback, which makes it easier to quickly
incorporate changes. This flexibility is essential in the healthcare industry, as prompt answers to
new requirements can have a big influence on patient outcomes. We make sure that our develop-
ment process is not only effective and responsive, but also in line with the changing needs of the

healthcare industry by adopting the Agile methodology.

1.6 Report Organization

This report is organized into six chapters for systematic presentation. Chapter 1 introduces the
project and its objectives. Chapter 2 presents the literature study and related works. Chapter 3
discusses system analysis, including requirements and feasibility. Chapter 4 focuses on system
design, describing architecture and modeling. Chapter 5 covers implementation and testing of
the system. Finally, Chapter 6 provides the conclusion along with recommendations for future

enhancements.



CHAPTER 2: BACKGROUND STUDY AND
LITERATURE REVIEW

2.1 Background Study

A lack of eager donors and delayed access to vital blood supplies have made managing blood
resources in the current healthcare environment difficult [I4, 05]. It is now necessary to take a
revolutionary strategy because traditional methods have not been able to meet patients’ urgent and
changing requirements [16]. In-depth analysis of the current blood bank management systems is
provided by this background study, which points out the need for a more adaptable and advanced
technological solution that will not only facilitate seamless connections between donors and re-
cipients but also inform and involve the community in the blood donation process [T'7].

The need for a thorough blood bank management system is highlighted by the frequency of low
donor registrations and the paucity of uncommon blood kinds [IR]. The suggested system strives
to make use of the Agile methodology, recognizing the shortcomings of conventional ways and
encouraging cooperation, adaptation, and continual improvement [I3]. The technology aims to
transform the blood banking process by introducing elements like real-time tracking, community
partnerships, and a user-friendly mobile app [[9]. This will make the platform more effective,
transparent, and easily accessible for both healthcare providers and donors. In the end, the Blood
Bank Management System hopes to contribute to a more robust and responsive healthcare ecosys-

tem by addressing the systemic issues in blood management through this creative method [20].

2.2 Literature Review

This study conducts a critical analysis of the current web-based blood bank information systems,
emphasizing platforms that are pertinent to the Nepali environment [2T, 22]. Two websites, Blood-
Line and Hamro Life Bank, which are obtained from phpgurukul.com and studocu.com, are the
main focus of the review [T, 7. Both platforms are web-based blood management systems cre-
ated to make it easier to handle donor records and distribute blood products throughout the nation’s
numerous regions.

The study reveals major weaknesses even as it acknowledges the positive aspects of the websites
under assessment, such as their ability to facilitate donor record maintenance and provide ease of
control for blood product delivery [I'Z, PT]. The current platforms don’t have features that allow
people to sign up as volunteers for contribution initiatives, nor do they have a national assurance
mechanism. Furthermore, the systems under study do not provide thorough details about the con-
ditions and procedure for blood donation [I¥].

This plan presents an alternative strategy in response to these deficiencies. A well-thought-out
website, donor registration features, and an extensive information section covering the necessary
requirements and procedure for blood donation set apart the project’s system [I3, T9]. These
improvements add to the project’s dependability and educational value by providing donors and

blood bank administrators with a more comprehensive and user-friendly experience [I5].
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CHAPTER 3: SYSTEM ANALYSIS

3.1 System Analysis

The proposed system is designed to help the Blood Bank administrator to meet the demand of
Blood by sending and/or serving the request for Blood as and when required [0, I'7]. The pro-
posed system gives the procedural approach of how to accommodate the gap between Recipient,
Donor, and Blood Banks. This system will provide a common ground for Recipient, Donor, and
Blood Banks [IR®]. The system is a web based online application that provides the user with the
facility of detailed information of Donor or Blood request and clears the factor of confusion from
user mind about information. Even this is used to make conveniently available good quality blood
and other blood components, which can be provided in an acceptable manner, consistent with the
long-term wellbeing of the community [T9, 15]. So, every effort is taken to implement this project
in the blood bank as it actively encourages voluntary blood donation, motivate and maintain a
well-managed record of blood donors and educate the community on the benefits of blood dona-
tion [[4].The proposed system is used as it provides a detailed information platform to the user,
the manual system is replaced with the online system and all the data and the record are stored

safely in the database in this system [273, 24].

3.1.1 Requirement Analysis

The known requirements of this system are divided into two categories (functional and non-
functional) and are mentioned below:
Functional Requirement

Below is the use case diagram for this system.
i. User Authentication:

» Users (donors, patients, blood banks, administrators) must have secure authentica-

tion.

* Role-based access control to ensure appropriate system access.
ii. Donor Registration:

» Users should be able to register as donors, providing personal details, contact infor-

mation, blood type, and donation history.

* The system must validate and securely store donor information in the database.
iii. Volunteer Registration:

* Volunteer registration functionality for individuals interested in participating in do-

nation programs and social activities.

iv. Blood Stock Management:



Manage Users

Create / Manage
ven!

View Reports /
Analytics

Request blood
Admin %
Search Blood ’
Availability Donor /
Patient

Update Blood
Availability

o

Figure 3.1: Use case Diagram

* Blood banks should have the ability to manage and update blood stock inventory,

including details like blood type, quantity, and expiration date.

* Automated alerts for low stock levels and expiring blood.
v. Donation Request Handling:

* Hospitals and other users should be able to submit blood donation requests.

* The system should automatically match donor availability and blood type with in-

coming requests.
vi. Search and Filtering:

* Administrators and user should have tools for searching and filtering donor records,

volunteer information, and specific blood types.
vii. Event Management:

* Admin control for creating and managing blood donation events, specifying details

such as date, time, and location.
Non-Functional Requirements
* Availability: Since it is web-based system so avail online.

» Security: Authentication is given to users and admins only. Without Verification no outsider

can logged in to system. So data can be secure.

* Reliability: Since this system focuses on datas privacy, it will be reliable to keep informa-

tion.

* Performance: This system will be developed for smooth performance for good response

and request



3.1.2 Feasibility Analysis

Feasibility study is the research/study which is to see if the system on completion will serve the

purpose of the organization for the amount of the work, effort and the time that spend on it. Fea-

sibility study lets developer for see the future of the system and the usefulness. A feasibility study

of the system proposal is according to its workability, which is the impact on the organization,

ability to meet their user needs and effective use of resources.

i.

i.

iii.

iv.

Technical Feasibility Study

The system is developed focusing on users/donors privacy so is more secure and reliable.
Not much technological hurdle is occurred and accurate enough to use. The proposed
system is developed using HTML, CSS, JS as front-end tool and Node Js, MySQL as the
back end. The proposed system needs a Web Server to serve the requests submitted by the
users. The Web browser is used to view the web page that is available within the Windows
operating system itself. As Windows is very user friendly and GUI OS it is very easy to
use. All the required hardware and software are readily available in the market. Hence the

system is technically feasible.

Operational Feasibility Study
This study helps to provide sufficient support for the user/donors. Simple technologies are
used so easy to maintain. Also works properly as it is being developed and implemented.

The proposed system is operationally feasible because of the following reasons:

¢ The users are benefited more as most of their time is saved.

* he users are serviced at their place of work and the cost of the proposed system is

almost negligible when compared to the benefits gained.

Economic Feasibility Study

This project and its concept are completely obedient of laws. It respects users privacy and
running such websites are not illegal in the target area. The monetary transaction does not
actually happen through the system, so no laws related to tax gets attracted here. So, the

project is legally feasible.

Schedule
It is the measure of how reasonable the project time table is or the deadline is reasonable
or not. During the lack of time or the time become mandatory, we must finish the project

within a given time period as mention in Figure B2.

3.1.3 Object Oriented Analysis

The project utilizes different modeling techniques to represent various aspects of the system. Ob-

ject modeling is carried out using class and object diagrams to define the systems structure and

relationships among entities. Dynamic modeling is achieved through state and sequence diagrams,

which illustrate the systems behavior and interactions over time. Similarly, process modeling is

performed using activity diagrams to represent the workflow and overall process of the system.



Web-Based Blood Bank Management System - Agile Gantt Chart

(Project Timeline in Weeks)
Sprint 1: Planning & Setup _

Sprint 2: Authentication | _
Sprint 3: Donor/User Module - -
Sprint 4: Stock & Event Mgmt - -
Sprint 5: Algorithms _
Sprint 6: Testing & Deployment |- -

1 2 3 4 5 6 7 8 9 10 11 12
Weeks

Figure 3.2: Agile Gantt Chart for Blood Bank Management System

Object Modeling

Object modeling in the Blood Bank Management System is represented through Class and Object
diagrams (Fig. B3 and Fig. B4). The Class Diagram (Fig. B3) captures the static structure of the
system, illustrating the primary entities such as Donor, Recipient, BloodBank, Administrator, and
their attributes and operations. Relationships between classes, including associations and inher-
itances, depict how different entities interact and depend on each other. This detailed blueprint

forms the foundation for system implementation by clearly defining responsibilities and data flow.

Dynamic Modeling

The Object Diagram (Fig. B4)) complements the Class Diagram by showing an instance-level view,
representing actual objects and their relationships at a particular point in time. It provides concrete
examples of class instances such as specific donors or blood stock entries, helping visualize the
runtime structure and system state. Together, these diagrams aid developers and stakeholders in
understanding system components, data encapsulation, and interactions, ensuring a robust and
maintainable design.

Dynamic modeling of the system is illustrated using State and Sequence diagrams (Fig. B3
and Fig. B6), which capture the behavioral aspects of the Blood Bank Management System. The
State Diagram (Fig. B3) defines the lifecycle of critical system components such as the Admin,
highlighting states like login, managing stock, and event coordination. This model details transi-
tions triggered by events, ensuring accurate tracking of system status changes and user interactions
over time.

The Sequence Diagram (Fig. Bf) presents the interaction flow for specific functionalities,

such as processing a blood donation request. It describes how objects, including donors, hospitals,

9



@ User

o fullName: String

o email: String

o role: String

o password: String

o phone: int

o bloodGroup: String

o province: String

o district: String @ Donor @ Patient

o locallevel: String

o dateOfBirth: Date o registerForDonationEvent() o submitDonationRequest()

o donatedDate: Date

o availabilityStatus: String

o passwordResetToken: String

o passwordResetTokenExpiresin: Date
o createdAt: Date

o updatedAt: Date

o register()
o updateProfile() 1

-

1 *
@ BloodGroup @ BloodBankAdmin @ Province
o id: int o id: int

X 5 e manageBloodStock() X .
o name: String ® createEvent) o name: String

1

+

@ Event

o title: String

o description: String
o address: String Fra

o phone: String @ District
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Figure 3.3: Class Diagram of Blood Bank Management System

userl

fullName = "John Doe"

email = "john.doe@example.com"
role = "donor"

password = "hashed_password"
phone = 123456789
bloodGroup = "A+"

province = "Province 1"
district = "Kathmandu"
localLevel = "Local Level 1"
dateOfBirth = "1990-01-01"
donatedDate = "2022-05-15"
availabilityStatus = "available"

eventl
title = "Blood Donation Drive"
description = "join us in our blood donation drive."
address = "Community Hall"

phone = "987654321" 3 districtl
province = "Province 1" bloodGroupl provincel T

district = "Kathmandu" id=1 id=1 - _
localLevel = "Local Level 2" name = "A+" name = "Province 1" E;?%',énie']gazhlmandu"
time = "2022-06-01 10:00"

streetAddress = "123 Main Street"
imagePath = "/images/blood_drive.jpg"
createdAt = "2022-05-01"

date = "2022-06-01"

Figure 3.4: Object Diagram of Blood Bank Management System

and the system, communicate sequentially to fulfill processes. This diagram emphasizes message
exchange and timing, providing clarity for the implementation of system workflows and ensuring

efficient coordination between components.
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Figure 3.6: Sequence Diagram for Blood Donation Request Process

Process Modeling

The Activity Diagram (Fig. B7) models the workflow of key processes in the Blood Bank Manage-
ment System, specifically focusing on user actions and system responses. It depicts the sequential
11



flow and decision points involved when a user interacts with the system for blood donation or
request management. Activities such as user registration, request submission, verification, and no-
tifications are clearly illustrated, highlighting concurrency and synchronization where applicable.

This process-centric view enhances understanding of operational procedures and potential
bottlenecks, providing stakeholders a comprehensive insight into system usability and efficiency.
Consequently, the Activity Diagram serves as an essential tool for both developers and analysts in

designing streamlined and user-friendly interactions within the system.

User Donor Blood Bank Admin Event

I A

e ™
| Create Blood Donation Request |
—

I

- -
| Submit Request |
S

£S5 Request Valid? 29

S N A

s ~ - =~
Receive Rejection Approve Request

| | PP q )
e

A

- ~
| Update Blood Stock |
-

=5 Stock Updated? 1%
— ¥

g ™ ~ 2
| Reject Request | | Fulfill Request |

v R

| Receive Confirmation | | Receive Rejection |

\—,<><_|
®

Figure 3.7: Activity Diagram for User Interaction in Blood Bank Management System

——
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CHAPTER 4: SYSTEM DESIGN

4.1 System Design

The backbone of the Blood Bank Management System’s development is system analysis, mak-
ing it easier to fully understand the constraints and requirements that determine the system’s op-
eration [?5]. Successful administration of the donation of blood, inventory, and dissemination
depends on a comprehension of essential user roles, interactions, and data flow [20, I7]. By ad-
dressing important health concerns like donor management, emergency response coordination,
and timely blood availability, the analysis phase makes sure the system enhances user satisfaction
and operational efficiency. Moreover, the analysis emphasizes both functional and non-functional
requirements, ensuring security, reliability, and smooth performance in a web-based environ-
ment [23, P4]. In order to maintain data integrity while promoting voluntary blood donation, a
proposal is made to bridge gaps between donors, recipients, and blood banks through thorough
modeling using use case diagrams, class diagrams, and process workflows [26]. By following best
practices in healthcare information systems, this methodical approach guarantees that the Blood
Bank Management System is secure, scalable, and responsive to the evolving demands of medical

emergencies [277, T3].

4.1.1 Refinement of Class, Object, and Sequence Diagrams

The refinement of the Class Diagram provides a more detailed and precise static structure of
the Blood Bank Management System. It defines essential elements such as classes, attributes,
methods, and relationships including associations, inheritances, and dependencies. This enhanced
model offers a clearer understanding of the systems components, their interactions, and data orga-
nization, which is crucial for accurate system development and future scalability. Furthermore, it
ensures that the design phase aligns closely with both functional and non-functional requirements.

The Object Diagram represents specific, concrete instances of the classes at a particular mo-
ment in the systems execution. It demonstrates how objects interact and relate during runtime,
thereby validating the defined class structures. This helps to confirm the systems dynamic correct-
ness from the perspective of data flow and state management. Additionally, object diagrams serve
as a practical tool for visualizing real-time system behavior and testing class relationships under
different scenarios.

The refined Sequence Diagram illustrates the chronological sequence of interactions among
objects for specific use cases. It details message exchanges, method calls, and responses in a
time-ordered manner. This diagram captures the dynamic behavior of the system and assists in
designing efficient workflows for critical processes such as donor registration, blood donation
requests, stock updates, and report generation. Moreover, it enhances traceability by linking re-
quirements to design components, ensuring that system processes are both optimized and aligned

with user needs.
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o rale: String
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Figure 4.1: Refinement of class diagram
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Figure 4.2: Refinement of object diagram

4.1.2 Component Diagram

="2023-01-01"

The Component Diagram encapsulates the modular decomposition of the Blood Bank Manage-

ment System into logical components or subsystems, such as User Interface, Database Manage-
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Figure 4.3: Refinement of sequence diagram
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7

a1 a1
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Figure 4.4: Component Diagram

ment, and Notification Service. It highlights the dependencies and interfaces between components,

promoting maintainability and system organization.

4.1.3 Deployment Diagram

The Deployment Diagram depicts the physical arrangement and network configuration of hard-
ware and software nodes involved in running the Blood Bank Management System. It details
servers, clients, database servers, and their communication paths, providing clarity on deployment

environments, scalability, and system robustness.
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Figure 4.5: Deployment Diagram

4.2 Algorithm Details

4.2.1 1. Token Validation and Authentication Algorithm

This system implements JSON Web Token (JWT) [Z8] for authentication, ensuring secure login

and session handling. The working steps are:

(a) Token Creation during Login
» User provides login credentials (email & password).
* The system verifies the credentials against the database.

o If valid:

— A JWT token is created using the users unique id.
— The token is signed with a secret key (process.env.JWT_SECRET).

— The token is stored in a secure HT'TP-only cookie (jwtToken) and sent to the client.
* If invalid:

— An error message is displayed (Invalid email or password).

16



(b) Token Validation
* When accessing a protected route, the system checks for a valid token in the cookie.
* If the token is present and valid: User access is granted.

* If the token is missing or expired: Redirect to the login form with an error message.

(c) Logout Action
* On logout, the system clears the jwtToken cookie.

* Session is terminated, and the user is redirected to the homepage.

4.2.2 2. Password Hashing Algorithm (bcrypt)

The system uses the berypt cryptographic hashing algorithm [29] for securely storing user pass-

words in the database.

(a) Registration (Storing Passwords)
» User enters a plain password (e.g., mypassword123).
* The system hashes the password using: bcrypt.hashSync(password, 10)
* The value 10 represents the cost factor (workload).

* A unique salt is generated and combined with the password.

The final hash is a fixed-length string (cannot be reversed).

This hashed password is stored in the database instead of the plain text password.

(b) Login (Password Verification)
* User provides their password at login.
* The system retrieves the stored hash from the database.
* Verification is performed using: bcrypt.compare(password, storedHash)
* berypt extracts the salt from the stored hash.
* Hashes the entered password with the same salt.
* Compares both results.
* If both match — Login successful.

* If not — Login fails with an error message.

17



4.2.3 3. Content-Based Filtering Algorithm

The system applies a content-based filtering approach [30] to recommend blood donors and

donation centers.

Steps:

1. Extract attributes of donors (e.g., blood group, location, availability).

2.

4.

Extract attributes of storage centers/blood banks (e.g., address, province, contact info).

Match donors with recipients or nearby blood banks using keyword similarity and attribute

matching.

Suggest donors/centers that are most relevant to the users query.

This ensures users find the most suitable donor or storage location based on their needs and

geographic proximity.

4.2.4 4. Real-Time Tracking Algorithm

The system manages blood donation events and donor scheduling using a real-time tracking

mechanism [31].

Steps:

1.

Track scheduled blood donation events in the database.

. Monitor donor availability status and update it dynamically.

. Use periodic jobs (cron/scheduler) to refresh event details and donor eligibility.
. Optimize allocation of resources (e.g., donor assignments, event capacity).

. Provide administrators with up-to-date reports of donation activities.

This algorithm ensures efficient event scheduling and real-time coordination between donors,

recipients, and hospitals.
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CHAPTER 5: IMPLEMENTATION AND TESTING

5.1 Implementation

In this phase, logical designs and concepts developed during system analysis and design are con-
verted into actual physical design. Tools, technology and environments used during implementa-

tion given below:

5.1.1 Tools Used

A general web based system requires different web specific technology in order to operate as
expected. Blood Bank Web Based Management System is a combination of multiple modern days
dynamic technical components. It consist of basic HTML to the complex database queries. Using
the Express.js framework and JavaScript, this project was created as a full-stack application on the
Node.js runtime environment. By allowing using of a single JavaScript codebase, the client-side
front-end and server-side back-end could be built in the same language. Common server-side web
development tasks like authentication, routing, and caching have been simplified easier with the
Express.js framework. Because the back-end provides the static front-end files as well, the entire
program can operate on the same port and server. Some of the additional tools and software used

for this project are listed below with its short description

i. Draw.io [B2]: This is a graph drawing software used for drawing various diagram required

for software development process. We have used this for designing our diagrams etc.

ii. VS Code [33]: Visual Studio Code is a programming IDE that is easy to use and supports

different extension for easy writing of source code.

iii. Over Leaf [34]: A collaborative, cloud-based online editor that simplifies the use of LaTeX

for creating, editing, and publishing documents.

iv. XAMPP [B5]: XAMPP is a free and open-source software package that provides an easy

way to set up a local web server for development.
v. Mysql [B6]: It is a database language supported by XAMPP that is used to query data in
and from the database.

5.1.2 Implementation Details of Modules

The Blood Bank Management System is built using several main parts: the Admin Module, Hos-
pital Module, and User Module. These parts are created using HTML, CSS, and EJS for the
front-end and Node.js and MySQL for the back-end.

i. Admin Module

The Admin Module is the main part for managing the system. It includes these features:
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* User administration: This allows adding, changing, or deleting user accounts.

Each account has a role, like patient, donor, blood bank, or admin.

* Managing blood groups and events: Admins can create, update, or delete blood

group types and manage blood donation events.

* Comprehensive dashboard: This shows important information and data for

monitoring the system.

* System configuration: Admins can set settings like notification limits and lan-

guage choices.

ii. Hospital Module

The Hospital Module is mainly for managing blood stock. Its key functions are:

* Blood Stock Management: Hospitals can add, change, or remove blood stock

records. These records include blood type, quantity, and expiration date.

* Donation request handling: The system matches donation requests with avail-
able blood.

* Dashboard and reports: This shows real-time updates and lets users make re-

ports on blood usage, donation trends, and event participation.

1ii. User Module

The User Module is for people who sign up as donors or patients. Its features are:

* Submitting blood donation requests: Users can ask for blood donations. Pro-
file management: Users can edit their personal info, see their donation history,

and update their availability.

* Notification system: Users get updates about events, donation requests, and

other important news.

iv. Algorithms Used

The project uses certain algorithms to improve its performance:

* Content-based filtering: This helps suggest things based on user interests. In
the blood bank system, it helps find donor or store locations that match user

criteria.

* Real-time tracking: This helps organize blood donation events and manage re-
sources efficiently, making sure everything runs smoothly with donors’ sched-

ules.
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5.2 Testing

Software Testing is a method to check whether the actual software product matches expected
requirements and to ensure that software product has minimal defect. It involves execution of

system components using manual or automated tools to evaluate one or more properties of interest.

5.2.1 Test Cases for Unit Testing

Table 5.1: Unit Testing

SN | Test Case Test Data Expected Output Result
1 | Register new donor User details: Name, | Success message and | Success
Email, Blood Type new donor added to
the database
2 | Submit blood dona- | Request details: | Success message and | Success
tion request Blood Type, Quan- | request recorded in
tity, Urgency the system
3 | Add new blood group | Blood group details: | Success message and | Success
Name new blood group
added
4 | Create a blood dona- | Event details: Title, | Success message and | Success
tion event Date, Time, Location | event added to the
system
5 | Update user profile | New user details: Up- | Success message and | Success
information dated Name, Email, | user details updated
Blood Type
6 | Manage blood stock - | Stock details: Blood | Success message | Success
Add new entry Type, Quantity, Expi- | and new stock entry
ration Date added
7 | Handle blood dona- | Donor details: Name, | Success message and | Success
tion request as a hos- | Blood Type, Dona- | request marked as
pital tion Status handled
8 | View upcoming | - List of upcoming | Success
blood donation events displayed
events
9 | Retrieve user dona- | - List of past donations | Success
tion history for the user displayed
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5.2.2 Test Cases for System Testing

Table 5.2: System Testing

SN | Test Case Test Data Expected Output Result
1 | User Registration and | New user registration | Successful login after | Success
Login details registration
2 | Blood Donation Re- | User submits a dona- | Notification to hos- | Success
quest Workflow tion request pitals ,successful
matching
3 | Event Creation and | Admin creates a | User resisters for the | Success
Participation blood donation event | event
4 | Blood Stock Man- | Hospitals add and | Successful addition | Success
agement manage blood stock | and management of
blood stock
5 | User Profile Manage- | User updates profile | Successful update of | Success
ment information user details
6 | Admin  Dashboard | Admin views system | Accurate  analytics | Success
and Analytics analytics and metrics | and metrics displayed
7 | Notification System | User receives auto- | Timely and relevant | Success
mated notification notifications
8 | Blood Donation | Hospitals coordinate | Smooth coordination | Success
Event Coordination and manage donation | and successful event
events
9 | Report Generation Admin generates re- | Comprehensive and | Success
ports on blood usage | accurate reports
and trends generated
10 | System Security and | Unauthorized access | Restricted access and | Success
Access Control attempt appropriate security
measures
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5.3 Result Analysis

From the beginning of the Blood Bank Management System project until it was developed, im-
plemented, and improved, a lot of research and analysis was done, contain looking at previous
studies. Even though we faced some difficulties during the development phase, we managed to
conquer them by making necessary changes and conducting more research. We used various re-
sources and learned important things like understanding new terms and developing good habits for
entering data. In the end, we were happy with the result because the system worked exactly as we

had planned, helping to automate and simplify the process of getting blood during an emergency.

The network promising rotate ideas and rational designs into a real working application. It
was built using HTML, CSS, and EJS for the front-end, and Node.js with MySQL for the back-
end. Since it is a web-based tool, it can be accessed online, making it easy for users to find and
view available blood resources. Using this app, we can manage all the necessary records across its

different modules:

* The Admin module acts as the power regulate hub for the system. It allows managing users
(adding, changing, removing), handling blood groups, organizing events, and providing a

detailed dashboard with important data and insights.

* The Hospital module helps manage blood stocks, let hospitals add, edit, or remove blood
stock records, process donation requests by matching them with available stocks, and orga-

nize blood donation events.

* The User module is for individuals, enabling them to sign up as donors or patients, request
blood donations, sign up for events, and update their profiles, all supported by a notification

system.

Comprehensive Unit Testing and System Testing proved that the system was successfully built and
works well. All test cases passed with a "Success" result. For example: Unit tests confirmed that
features like registering new donors, submitting donation requests, adding blood groups, creating
donation events, updating user profiles, managing blood stock, handling requests from hospitals,
viewing events, checking donation history, and deleting blood groups all worked as intended.
System tests showed that important workflows like user registration and login, the full process of
requesting blood donations, event creation and participation, blood stock management, user profile
handling, accurate dashboard analytics, on-time notifications, smooth event coordination, detailed
report generation, and secure access control were all successfully executed. The project provides
a thorough platform where users can access information, moving from old handbook approach to
an online system. All data and records are safely stored in a database. It brings together recipients,
donors, and blood banks, connecting them more effectively. This system makes it easier to get
blood when needed, allowing passive to find the blood they require quickly. This improves access
to medical and emergency blood needs and reduces delays in healthcare responses. The system
has been appropriately examined and works well, helping to speed up the delivery of blood to

those in need. This plays a key role in saving lives and reducing panic during emergencies.
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CHAPTER 6: CONCLUSION AND FUTURE
RECOMMENDATIONS

6.1 Conclusion

The proposed Blood Bank and Donor Management system is developed and is used to reduce the
time required to deliver required blood to the needy in cases of emergency. The project aims to
act as an important role in saving life of huma beings and reduce the panic created in emergency
situations. Overall, the main idea of the management of blood and donor work is for solving
problems related to the blood banks from collecting blood from donators to distributing blood
bags for interested patients. Patients from different corner of the area can rely on this specified
website which helps to search for required/needed blood in case of emergency. Users can also
be provided with proper information regarding donors and avail blood in the centre. So, Blood
bank management system helps in providing major information regarding availability of blood
and requested donors details. Hence, Blood bank management system helps in providing major

information regarding availability of blood and requested donors details.

6.2 Future Recommendations

To enhance the overall functionality and effectiveness of the Blood Bank Management System,
several key recommendations have been identified. Firstly, it is advised to improve the user in-
terface to optimize user experience and ensure responsiveness across various devices. Enhanc-
ing error handling mechanisms, including user-friendly error messages and robust logging, will
contribute to a more resilient system. Performance optimization through database query refine-
ment and efficient data retrieval processes is essential to maintain optimal system responsiveness.
Strengthening security measures, such as following secure coding practices, regular software up-
dates, and comprehensive security audits, will safeguard sensitive data and protect against poten-
tial threats. Additionally, planning for scalability and conducting load testing will ensure that the
system can handle increased demand effectively. User education and training initiatives, includ-
ing accessible materials and training sessions, will foster user familiarity with the system’s fea-
tures. Establishing regular backup procedures, developing a disaster recovery plan, and ensuring
compliance with data protection regulations contribute to data integrity and regulatory adherence.
Furthermore, a feedback mechanism should be implemented to gather user input, aiding in the
identification of areas for improvement. Continuous monitoring through monitoring tools will
proactively address any emerging issues, contributing to ongoing system stability and reliability.
These recommendations collectively aim to fortify the Blood Bank Management System, ensur-
ing it remains robust, secure, and user-friendly. Regular evaluations and updates based on user

feedback and technological advancements will contribute to the system’s sustained success.

24



[1]
(2]

(3]
[4]

(5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

REFERENCES

World Health Organization, “Blood safety and availability,” 2023. Accessed: Sep. 2025.

National Center for Biotechnology Information, “Blood donation - statpearls,” Oct. 2024.
Accessed: Sep. 2025.

Mayo Clinic, “Blood transfusion,” June 2024. Accessed: Sep. 2025.

S. Paul, “Blood banking: Navigating challenges, best practices, and the role of a blood bank
management solution,” May 2024. Accessed: Sep. 2025.

EBSCO, “Blood banks,” Nov. 2014. Accessed: Sep. 2025.

R. K. Dhiman and S. Sharma, “Patient blood management and its role in supporting blood
supply,” PMC, Nov. 2023. Accessed: Sep. 2025.

A. Patil and R. Kumar, “Web-based blood bank management systems: Challenges and solu-
tions,” International Journal of Healthcare Management, vol. 15, no. 2, pp. 78-85, 2019.

MIT Solve, “Bloodbank supply chain management,” Apr. 2024. Accessed: Sep. 2025.

Degree37, “The impact of digital transformation on blood donation management,” Aug.
2024. Accessed: Sep. 2025.

A. S.etal., “Blood donation management system using k-nearest neighbor,” Global Scientific
Journal, 2018. Accessed: Sep. 2025.

RAKT, “Why blood banks need digital management systems in 2025,” July 2025. Accessed:
Sep. 2025.

S. Gupta and R. Patel, “Digital transformation in blood banking: The story of e-raktkosh,”
International Journal For Multidisciplinary Research, 2024. Accessed: Sep. 2025.

V. Roman, “Agile methodology: Revolutionizing project management.” Medium, Online
Article, 2016. Accessed: Sep. 2025.

World Health Organization, “Strategies for effective blood donation programs,” 2019. On-
line; accessed Sep. 2025.

D. Singh and R. Kaur, “Managing blood donation and transfusion in modern healthcare,”
Journal of Clinical Transfusion Medicine, vol. 10, no. 2, pp. 45-53, 2021.

P. Agrawal and S. Mishra, “Emerging trends in blood bank management systems,” Interna-
tional Journal of Health Informatics, vol. 8, no. 3, pp. 112-120, 2022.

A. K. et al., “Innovative web-based solutions for blood donation systems,” Healthcare Tech-

nology Letters, vol. 9, no. 1, pp. 15-22, 2023.

25



(18]

[19]

(20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

(33]

[34]

Y. Wang and H. Zhou, “Challenges in increasing donor registration: A global perspective,’
Transfusion Reviews, vol. 34, no. 4, pp. 276283, 2020.

R. Sharma and P. Joshi, “Integrating real-time tracking in blood bank technologies,” Journal
of Medical Systems, vol. 45, no. 2, p. 45, 2021.

M. Lewis, “Transforming healthcare ecosystems with advanced blood management sys-
tems,” Health Informatics Journal, vol. 25, no. 3, pp. 456-465, 2019.

PhpGurukul, “Bloodline: Web-based blood bank management system,” 2024. Online; ac-
cessed Sep. 2025.

StuDocu, “Hamro life bank web blood management system,” 2023. Online; accessed Sep.
2025.

J. L. Fernandez-Aleman, I. C. Sefior, and A. Toval, “Security and privacy in electronic health
records: A systematic literature review,” Journal of Biomedical Informatics, vol. 42, no. 5,
pp- 424436, 2018.

H. Hu, Z. Yang, H. Wu, et al., “Privacy protection in healthcare systems: A survey,” IEEE
Access, vol. 7, pp. 152462-152476, 2019.

R. S. Pressman, Software Engineering: A Practitioner’s Approach. McGraw-Hill Education,
2014.

M. Fowler, UML Distilled: A Brief Guide to the Standard Object Modeling Language.
Addison-Wesley Professional, 1997.

A.J. Gullo, “Feasibility studies in health informatics projects,” Journal of Health Informat-
ics, vol. 22, no. 1, pp. 3341, 2016.

M. Jones, J. Bradley, and N. Sakimura, “Json web token (jwt).” Internet Engineering Task
Force (IETF), RFC 7519, 2015.

N. Provos and D. Mazieres, “A future-adaptable password scheme,” in Proceedings of the
1999 USENIX Annual Technical Conference, pp. 81-91, USENIX Association, 1999.

P. Lops, M. de Gemmis, and G. Semeraro, “Content-based recommender systems: State of
the art and trends,” Recommender Systems Handbook, pp. 73—105, 2011.

J. W. S. Liu, Real-Time Systems. Prentice Hall, 2000.

draw.io, “Flowchart maker & online diagram software.” https://app.diagrams.net/,
2025. Accessed: 2025-09-01.

“Visual Studio Code.” https://code.visualstudio.com/, 2025. Accessed: Sep. 2025.

“Overleaf Online LaTeX Editor.” https://www.overleaf.com/, 2025. Accessed: Sep.
2025.

26


https://app.diagrams.net/
https://code.visualstudio.com/
https://www.overleaf.com/

[35] “XAMPP - Apache Friends.” https://www.apachefriends.org/index.html, 2025.
Accessed: Sep. 2025.

[36] “MySQL Database.” https://www.mysql.com/|, 2025. Accessed: Sep. 2025.

27


https://www.apachefriends.org/index.html
https://www.mysql.com/

APPENDIX

7.1 Screenshots of Supervisor Visit Schedule

Date

2025-05-15

2025-06-05

2025-06-27

2025-07-24

2025-09-23

. Purpose of
Time |~ yjgit
100
AM  Propost

discussion
1:30 Hllnz?i(cim'ilit
PM chonatity

review
11:00 ?a‘?ke“d
AM 0BlC

discussion

11:00 Testing and
AM | validation

1:30

PM Final review

Discussion / Notes

Discussed scope and objectives of the UrbanFix project.
Supervisor suggested including analytics and leaderboard
features.

Reviewed My Reports page and notifications implementation.
Supervisor approved current design; suggested minor
improvements in map visualization.

Discussed analytics data aggregation and leaderboard
calculation. Supervisor advised implementing resolution rate
and category-wise statistics.

Demonstrated in-app notifications, analytics graphs, and
leaderboard. Supervisor provided feedback on edge cases and
recommended adding unit tests.

Reviewed full project functionality including maps, analytics,
notifications, and leaderboard. Supervisor approved for report
submission.

Figure 7.1: Screenshot of Supervisor Visit Schedule

7.2 Screenshots of Major Source Code Components
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O Archive DB 0

B donorHistoryjs X [

ontrolle
v @@ controlle 1 const
v const

const
v - const = require( /utils/appError™);

v @ ntment const { QueryTypes, require(“sequelize”);

exports.renderCreateDonorHistoryForm = async (req, res)
res.render("donorHistory/createFor:
I
exports.createDonorHistory = async (req, res)
const { date, pints } = req.body;
norHistory const moma = man hadu soma |l

s const | const bloodBankName: any }.

S B event const bloodBankName = req.body.bloodBankName |
const { id } = req.user;
if (!date || !pints) {
req.flash("error”, "Please provide all fields
return res.redirect("/"

homeRoute.

P inc
B userModeljs
L}

vait sequelize.query(
"CREATE TABLE IF NOT EXISTS donorHistory (id INT PRIMARY KEY AUTO_INCREMENT NOT NULL,userId INT,name VARCHA

QueryTypes.C

)5
await sequelize.query(

INSERT INTO donorHistory(userId,name,date,pints,Case,bloodBankName) VALUES(?,2,2,2,2,2) ",

Figure 7.2: Screenshot of donorHistory.js

0 Archive [ A=
.| B indexjs \ x D [0

const

const

const

const

const

const ion = require(“express-session”);
const ("connect-flash®);

® public
% routes
m ut

form_bipson.pdf

const authRoute = require(”./routes/authRoute");

const eventRoute = require("./routes/eventRoute");

const bloodBankRoute " /routes/bloodBankRoute");
const donorRoute require("./routes/donorRoute");

form_t
indexjs
09 packag

[ON: const donorHistoryRoute re("./routes/donorHistoryRoute™);

const bloodRequestRoute e("./routes/bloodRequestRoute™);

const bookAppointmentl require("./routes/bookAppointmentRoute
const ambulanceRoute = require("./routes/ambulanceRoute™);
const contactRoute = require("./routes/contactRoute");
const homeRoute = require("./routes/homeRoute");
const {
renderCreateEventPage,
} = require("./controllers/event/eventController”);
const { restrictTo } = require("./utils/restrictTo");
ontrollerjs const { protectMiddleware } = require("./utils/isAuthenticated");
df const {
renderCreateBloodBank,
} = require("./controllers/bloodBank/bloodBankController”);
const { sequel } = require("./model");

Figure 7.3: Screenshot of index.js
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>

config

ppointment

Appointmer

] B donorControllerjs X

controllers > donor > [ donorController.js
1 const db = require("../../model/index");
const sequel db.sequeli
const User = db.users;
const = require("../../utils/appError");

const { QueryTypes, } = require("sequelize");

exports. renderCreateDonorForm c (reg, res, ne
res.render("donor/createForm

¥
exports.createDonor = async (req, res, n.

fullName,
bloodGroup,

email,
dob,
phone,
gender,
password,
} = req.body;
req.user;
it User.find

user.availiabilityStatus = "ye
user.donatedDate = n -

await user.save():

Figure 7.4: Screenshot of donorController.js

£ Archive

B bookAppointmentControllerjs X

intment > I
db = require("../../model/index");
sequelize = db.sequelize;
= db.users;
= require(" /utils/appError");
{sendEmail} = require("./../../utils/email")

const PDFDocument = require("pdfkit");
const require("fs");

const { QueryTypes, } = require("sequeliz
exports. renderBookAppointmentForm = async (req, res)

try {
ar bloodBanks = await sequelize.query

"SELECT hospitalld,name,district,locallevel FROM bloodBank

QueryTypes.SELECT,

var provinces = await sequelize.query("SELECT * FROM provinces", {

catch (error) {
bloodBanks
provinces = [

bookAppointment/createForm”, { bloodBanks, provinces

ateBookAppointment = async (req, res, n

Figure 7.5: Screenshot of bookAppointmentController.js
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0 Archive I I =]

L B bloodRequestjs X > (I

exports. createBloodRequ: nc (reg, res, next)

const bloodRequest = await sequelize.query
"SELECT * FROM bloodRequest WHERE userId ? ORDER BY createdAt DESC LIMIT

type: QueryTypes.SELECT,
replacements: [req.user.id],

H
console. log(bloodRequest) ;

const bloodRequestId = bloodRequest[@].id;
console. log(bloodRequestId);

const scheduleDate = moment(
requiredDate} ${requiredTime}",
"YYYY-MM-DD HH:mm"
) .toDate();
console. log(scheduleDate);

¥

donorRoutejs

hom schedule. scheduleJob(scheduleDate, async function

console.log("inside schedule job"™, requiredDate);
await sequelize.query(
"DELETE FROM bloodRequest WHERE id = ? AND userId = ?
{
type: QueryTypes.DELETE

i . replacements: [bloodRequestId, req.user.id
smbulanceController;

)s
console.log("blood request deleted

Figure 7.6: Screenshot of bloodRequest.js

0 Archive DB 0

B eventControllerjs X [ [0

erjs >
const db ire("../../model/index");

const se db.sequelize;

const Us db.users;

const require("../../utils/appError™);

B bookAppointment const { QueryTypes, } = require("sequelize");
co sendEventMail } = requ ./../utils/email");
exports.renderCreateEventPage = async (req, res, next) => {
const provinces = await sequelize.query(" SELECT * FROM provinces ",
type: sequelize.QueryTypes.SELECT,

M contactController

v (@R event
I eventControllerjs
res.render("events/createForm”, { provinces

1
exports.createEvent = async (req, res, n
const
title,

date,
description,
phone,
province,
district,
locallevel,
time,
streetAddre
} = req.body;
const "Admin";
const address province + "," + district + " ," + locallevel;
const imagePath = req.file.filename;

Figure 7.7: Screenshot of eventController.js
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0 Archive

B P contactControllerjs X B

trollers > contactController > [ contact trollerjs
1 const db = require(”../../model/index");
« @8 controlle const sequelize = db.sequelize;
& ambulance const db.users;
const AppError = require("../../utils/appError");
const require("../../utils/email");
const require("pdfkit");

const { QueryTypes } = require("sequelize");
exports.postContactMe async (req, res, next) => {
const { fullName, email, message } = req.body;
if (!fullName || !email || !message)
return next(new AppError("Please provide all fields", 408));
await sequelize.query
"CREATE TABLE IF NOT EXISTS contactMessage(id INT NOT NUll AUTO_INCREMENT PRIMARY KEY,fullName VARCHAR(255)

type: QueryTypes.CREATE,

console. log("hellow
await sequelize.query(
"INSERT INTO contactMessage (fullName,email,message) VALUES(?

type: QueryTypes.INSERT,
replacements: [fullName, email, messagel,

req.flash("success”, "Message sent sucessfully
res.redirect("/

Figure 7.8: Screenshot of contactController.js
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7.3 Screenshots of User Interface

Login to Blood For Nepal

email address

Password

Forgot Password

Login as hospital

Not register yet? Create an account

Figure 7.9: Screenshot of Login Page

a
Home Events Blood Banks Blood Requests Find Blood I

Create NBD account
Save life of others by your blood.

Full Name Select Blood Group

Full name ‘ v

BL@@D Select Province Select District

Local Level Email

v Email

\ Date of Birth Phone
mm/dd/yyyy =] Phone

Sl \VE Password Confirm Password

LIFE ..

Gender

Confirm Password

Male v

Figure 7.10: Screenshot of Registration Page
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Eliminate Blood
Scarcity in Nepal

"Blood for Nepal" an online platform that creates a bridge between
a voluntary donar and a potential beneficiary.

Find Blood See Events

'Donate now & be the reason for someone heartbeat:)'

Figure 7.11: Screenshot of Home Page

Add Book Appointment

Donor Name

email

Phone

Select Blood Group

Select Province Select District

Local Level

Blood Bank

v

Book Appointment

Not Now? Go Back

Figure 7.12: Screenshot of Booking appointment Page
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