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ABSTRACT

Smart Blood Donation Platform is a contemporary, web-based platform designed to bridge the gap of
traditional blood donation management. The platform is designed to create a harmonious and effective
connection between blood donors and recipients to ensure available of life saving of saving blood at the
point of need. The platform offers a simple registration facility to become a blood donor by providing
vital information like the blood group, geographical location and contract number. People with
immediate needs for blood may search for compatible donors within the database based on blood group
and geographical location, thus accessing help more conveniently and expeditiously. Special among the
distinct features of this platform is its hospital registration module that specializes. Registered hospitals
can enter urgent or planned blood orders directly with specifications of necessary blood type, amount to
be procured, and deadline. The system subsequently automatically enters such orders with appropriate
donors and produces automated email notifications to streamline donations efficiently. By bringing
donors, recipients, and hospitals together within a single virtual framework, the platform minimizes
unnecessary public gathering, disorientation, and communication issues. Such increased coordination
accelerates the process of donating blood and enhances overall reliability. In total, the Smart Blood
Donation Platform provides a safe, well-structured, and highly responsive blood donation system. Its
implementation will significantly improve healthcare outcomes by saving lives, reducing logistical

problems, and increasing the national healthcare system.
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Chapter 1

Introduction

This chapter introduced the Smart Blood Donation Platform, focusing on its identity
as a web-based revolutionary blood donation management system. It emphasized the
importance of the platform in enabling quick and easy connection between the donor

and recipient to meet the immediate and fluctuating needs of the healthcare sector.

1.1 Introduction

In Bangladesh, timely and organized blood donation remains a critical challenge. During
accidents and emergencies, patients often face life-threatening delays as relatives
struggle to find suitable donors [3]. Existing informal networks and online forums are
mostly unstructured and outdated, causing poor coordination [5].

Hospitals also experience overcrowding when multiple donors arrive without scheduling,
creating confusion and wasted resources. Moreover, current platforms rarely integrate
hospitals, real-time donor search, or automated notifications, leaving a major gap in
healthcare support [3].

These problems result in preventable fatalities and unequal access to blood [5]. To address
them, this project proposes a Smart Blood Donation Platform, a web-based system with
real-time donor search, automated booking, and hospital integration. By ensuring faster
communication and better coordination, the platform aims to minimize delays, reduce

hospital crowding, and save lives.

1.2 Motivation

An internet-based platform for smart blood donation that brings together donors,
recipients, and hospitals on a single system to achieve effective and better-managed
blood management. The platform allows one to register to donate blood, storing one's
blood group, region, and phone numbers, while recipients can find donors within
specific blood groups and locations. Additionally, registered hospitals are also able to
post blood urgently or in advance, hence it is easier to identify compatible donors
during emergency cases. Therefore, we are motivated to create this Smart Blood
Donation Platform on the basis of a study involving both recipients and donors, such

that individuals and hospitals can access a large pool of available potential donors at

©Daffodil International University 1



once. Our goal is to build a 24-hour blood donation system where any one in dire need
can be booked in advance. This will provide a harmonious and well-managed scenario
outside the hospital while guaranteeing blood can be supplied as and when needed.
find and connect suitable donors as soon as possible. It has been observed that people
prefer a system that offers all blood giving services within one umbrella. The need for
an integrated system through which receivers can view multiple donor profiles
simultaneously is further on the increase due to this step. The ability to match live
urgent requests with suitable donors will make the Smart Blood Donation Platform
a key component towards improving the efficiency of healthcare, as well as saving

lives.

1.3 Objectives

+» Design a secure and centralized web-based application to match blood donors with
recipients based on location and availability.

% Separate registration processes for donors and recipients, ensuring proper profile
creation for each role.

+» Implement location-based search and booking, allowing recipients to find available
donors nearby, request blood, and enable donors to confirm bookings.

¢ Introduce hospital integration feature so that hospital administrators can directly
order blood and manage bookings effectively.

+» Ensure data correctness, integrity, and timely updates to provide accurate
information during emergencies.

% Develop a fully responsive and user-friendly interface accessible via desktops,
laptops, tablets, and smartphones.

% Utilize modern technologies (React.js, JavaScript, Tailwind CSS, Express.js,

MongoDB) to build a secure, efficient, and technologically robust platform.

1.4 Methodology

The Blood Donation System Application has been developed in four main phases: data
analysis and collection, designing the system, development, and testing. All the
phases were implemented with precision to ensure a strong, efficient, and user-
friendly platform.

1.4.1 Data Collection & Analysis

In the initial phase, required information was gathered from recipients and donors of

blood to understand their individual requirements, needs, and issues. In addition, online
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blood donation platforms and websites were reviewed in order to weigh their strengths
and weaknesses. Functional gaps, user experience issues, and potential features that may
aid in the overall efficiency of the system were identified through comparative analysis.
The results of this phase were the foundation for the development of a functional,
accessible, and user-friendly system.

1.4.2 System Design

At the second stage, system architecture as a whole was defined. The frontend was
implemented using React.js for dynamic UI rendering and Tailwind CSS for an elegant,
responsive, and minimalist design. Backend was developed using Express.js, which
promises high performance and scalable server-side processing, and MongoDB as the
database because it is easy to work with large and varied datasets. Fundamental features
such as user sign-up, login, location and availability-based searching of donors, booking
requests, and notification services were integrated to facilitate seamless interactivity
between donors and recipients. Special focus was given to hospital integration
functionalities, which enabled requests and bookings to be managed by the hospital

authorities themselves from within the system.

1.4.3 Development

The third phase was to develop the system itself. The backend and frontend were designed
and then combined so as to enable seamless communication between client-side and
server-side components. On the client-side, the logical constructs were employed to handle
user interactions efficiently, and on the server-side, there was request processing,
execution of database operations, authentication handling, and data protection Priority
was given to creating a system that is responsive and run perfectly well in desktop laptop,

tablet, and mobile phone.

1.4.4 Testing & Refinement

In the final phase, the whole system was thoroughly tested with different categories of
users — recipients, blood donors, and hospital authorities. The testing phase was utilized
to identify and remove any bugs, usability issues, or performance issues. Functional
testing, usability testing, and security testing were done to make the system stable and
the information secure. User feedback was collected, reviewed patiently, and implemented

to improve the system further, making it more reliable and user-friendly.
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1.5 Project Outcome

This Blood Donation System Application will create a safe, efficient, and user-friendly
online platform that connects donors, recipients, and hospital administrators comfortably.
It will ensure fast and easy communication between the donors and recipients with easier
access to blood in times of emergencies. Through hospital integration, officials are able to
update the requirements of blood based on time and need and make it easy to manage
bookings and blood demand. This will remove unnecessary crowds and confusion outside
the hospitals, providing a silent and serene environment.

The receivers will also be able to easily locate the available donors in their proximity by
their location and make an appointment online for blood. Donors can verify the
appointments at their convenient time, saving lives in emergency situations. The process
of blood supply will be accelerated and made efficient by an automatic system that
reminds eligible donors in advance during emergencies. Overall, this project will enhance
the use of information technology withing Bangladesh’s healthcare sector, promote
voluntary blood donations, and fortify hospital’s coordination with patients. It will do a

significant part in helping to solve Bangladesh’s blood shortage problems.

1.6 Organization of the Report

In the introduction section, a summary of the Smart Blood Donation Platform project
and the purpose of the project are introduced. The section explains why an online
platform that efficiently connects blood donors, recipients, and hospitals for facile
access to blood donations is under development. Features of the platform section
describes the fundamental features of the system like donor and recipient
registration, donor search by location, booking management, and hospital integration
for requesting blood. It describes how the platform facilitates proper communication
and coordination between all the stakeholders. Methodology and implementation
section describes the technologies and methodologies used to develop the platform. It
covers the use of web-based frameworks, responsiveness across various devices, and
utilization of latest technologies to ensure system performance and security. The
necessity for the Smart Blood Donation Platform to offer an easy-to-use, efficient, and
reliable solution to the blood donation needs of the people is emphasized. Lastly, the
report concludes by providing an overview of the enhanced blood donation process,

emphasizing the user-friendly interface of the platform.
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Chapter 2

Background

In this chapter, the background of the Smart Blood Donation Platform was addressed,
examining the problems in the traditional management of blood donation. The
chapter emphasized the increasing need for efficient digital solutions and
technological advancements that validate the requirement for a specialized online

platform for blood donation.

2.1 Introduction

In Bangladesh, blood donation management faces persistent challenges due to the
absence of an organized and reliable system. During emergencies such as accidents
and surgeries, patients often suffer delays because relatives and physicians struggle
to find suitable donors within a short time [3]. Although online blood donation groups
and forums exist, they are frequently unstructured and irregularly updated, which
results in poor coordination and unreliable support [5].

Hospitals also encounter difficulties when multiple donors arrive without proper
scheduling or verification, causing unnecessary crowding and disruption in critical
situations. The lack of hospital integration, real-time donor search, and automated
communication further weakens the effectiveness of existing systems [3].

These limitations not only increase the risk of preventable fatalities but also reinforce
healthcare inequalities by limiting access to timely blood supply [5]. Therefore, the
need for a centralized, digital platform that connects donors, recipients, and hospitals
in real time is evident. The proposed Smart Blood Donation Platform aims to address
these gaps by ensuring faster communication, organized booking, and improved
hospital coordination

The proposed Smart Blood Donation Platform seeks to address these gaps by
introducing a centralized and secure digital framework. By connecting donors,
recipients, and hospitals in real time, the system ensures faster communication,
organized booking of donations, and improved coordination at the hospital level. In
doing so, it not only enhances efficiency but also strengthens the national healthcare
ecosystem, ensuring that blood — a life-saving resource — is available at the point of

need without unnecessary delays.
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2.2 Related Work

Early approaches to digital blood donation systems mainly focused on donor registration
and database management. Justdial.com [1] is one of the most popular initiatives in
Bangladesh, connecting donors and recipients through SMS and a web portal. Although
effective in low-connectivity areas, the system lacks automation and hospital-level

integration.

To address these limitations, Badhan.org [2] was developed to manage donor registration,
blood stock, and urgent requests. While this system improved data handling efficiency, it
did not provide location-based real-time donor search, limiting its usability during

emergencies.

Home-Google.com [3] expanded on this by introducing an online donation network where
donor availability and locations could be tracked. However, its hospital request
management and overall system automation were limited, reducing its impact in large-

scale health crises.

Volunteer-driven initiatives like NHS Blood Donation [4] have also contributed to blood
donation management by building university-based donor databases. This system
provides rapid responses in emergency cases but faces challenges in scalability and

nationwide deployment.

Recent platforms have started to integrate geographic information for more efficient
matching. For example, Redcrosshlood.org [5] introduced hospital-donor matching using
geo-location technologies, ensuring that patients can connect with the nearest possible
donors. Although promising, the platform is still in its expansion stage and lacks advanced

automation.

Finally, Bdres.org [6] provides both web and mobile-based services, offering donor
registration, blood request posting, and notification features. While it is effective in
emergencies, the system is not fully localized for Bangladesh and lacks strong hospital

integration.

Additionally, international blood services such as the LifeBank [7] have demonstrated the
effectiveness of centralized blood management by integrating hospitals, donors, and blood

banks under one unified framework. These platforms not only provide real-time donor
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search and booking but also maintain verified inventories, ensuring both safety and

efficiency. However, such advanced systems are resource-intensive and not yet fully

replicated in developing countries like Bangladesh.

Table 2.1: Related Work
Author(s) / Source | Task Methodology Key Findings
Justdial.com [1] Donor-recipient [SMS & Web-basedEffective in low-connectivity

connection portal areas  but lacks automation
(Bangladesh) o '
and hospital integration.
Badhan.org [2] Blood bankDonor registration,Improved data storage and
management stock management,request handling, but no real-
urgent request|
. time donor search.
handling
Google.com [3] Online donoriWeb portal with/Tracks donor availability, but
availability donor locationlimit ed automation and
tracking updates

hospital request management.

NHS Blood
Donation [4]

Emergency blood
donation
(volunteer-based)

University-level
donor databases

Provides rapid response in

emergencies but lacks

nationwide scalability.

Fedcrossblood.org
[5]

Hospital-donor
matching

Geo-location
technology &

secure database

Ensures proximity-based
donor matching, but system

still in early expansion.

iDonate [6]

Web & mobile-

Donor registration,

Efficient during emergencies,

Give Blood [7]

management

based donationrequest posting,but not fully localized for
service notification system
Bangladesh and lacks
advanced automation.
Red Cross / NHSCentralized bloodIntegrated Demonstrated effective

hospitals, donors,
and blood banks
with

booking

real-time

centralized management with|
verified inventories and safety,

but resource-intensive.
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2.3 Similar Applications
2.3.1 DonateBlood

% Same Case Study: Online portal facilitating voluntary blood donation through

location and blood group specific search on a real time basis in Bangladesh.

+* Methodological Contribution: It makes use of a donor database having conventional
search facilities. It does not utilize hospitals or autoscreeing to detect emergencies
but does possess an easily accessible donor register.

% Reference: https://bdrcs.org/donate-blood/, [Accessed: 02-Jun-2025]
2.3.2 BloodBank

+* Similar Example: Online network of blood donors and recipients with search
functionalities on a real time basis with a special emphasis on donor availability on
a region-based basis.

7
0.0

Methodological Contribution: Online portal developed to ensure effortless access to
donor data but without integration with hospitals and computerized notification.

%

*

Reference:https://oracleapex.com/ords/r/mamunddd/onlinebloodbank/home,
[Accessed: 12-Aug-2024].

2.3.3 BloodBridge

% Comparable Case Study: Internet-based network of blood donors and recipients with

real-time search capabilities with an emphasis on availability of donors by regions.

3

2

Methodological Contribution: Web-based platform targeting easy access to donor

information but without hospital integration and automatic alerting.

% Reference: https://www.bloodbridge.org/, [Accessed: 29-Aug-2024].
2.3.4 Friends2Support

< Parallel Case Study: Global volunteer blood donation network offering donor

search services in the entire world, including Bangladesh.

« Methodological Contribution: Maintains a large user-populated donor database
relying on manual matching with no hospital workflows and emergency

prioritization.

% Reference: https://www.friends2support.org/, [Accessed: 19-Fub-2025].
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https://bdrcs.org/donate-blood/
https://oracleapex.com/ords/r/mamunddd/onlinebloodbank/home
:%20https:/www.bloodbridge.org/
:%20https:/www.bloodbridge.org/
https://www.friends2support.org/

2.3.5 RoktoBD

Y/
0'0

2.4

Same Case Study: A blood request system via SMS created to function in areas
where internet connectivity is low, facilitating blood requests and mobilizing

donors via messages.

Methodological Contribution: Utilize SMS gateway technology while physically
broadcasting donor appeals in a way that focuses on accessibility rather than

hospital integration or automation.

Reference: https:/sites.google.com/diu.edu.bd/mars-lab/home, [Accessed: 05-
Apr-2025].

Gap Analysis

Here put summaries the gaps you have found/observed from the related work
study, where you intend to contribute.

Table: 2.2 Gap Analysis

Features RoktoBD | BBMS Blood Give BADHAN BloodData [Proposed
system

Hospital registration [No No No No No Yes

Real-time donor No No No No No Yes

search

Donor hospital Yes Yes Yes Yes Yes Yes

matching

Emergency request  [Yes Yes Yes Yes Yes Yes

filtering

Automated Yes No No No Yes No

notification

Donor health info Yes Yes Yes Yes Yes Yes

storage

Localized for Yes Yes Yes Yes Yes Yes

Bangladesh

Reduce hospital No No No No No Yes

crowding

FAQs option No No No No No Yes

Sending email No No No No No Yes
©Daffodil International University 9



:%20https:/www.bloodbridge.org/
https://sites.google.com/diu.edu.bd/mars-lab/home

2.5 Summary

It establishes the basis of the blood donation system project by providing the main
motivation and target behind creating a properly designed, user-friendly system
specifically tailored to serve the need of Bangladesh’s healthcare environment. It begins
with an introduction that emphasizes how very important having blood be readily
available within a timely manner is and how current systems suffer. Then it provides
related work to review past studies and technology progress toward blood donation
management to know how donors and recipients get matched in different ways and how
emergency response is managed in different applications. Then a critical analysis of
comparable applications is done involving at least five widely used web and mobile
applications. It is a comparison between their case studies and methodological
contribution in detail involving functionalities, technology and limitations. By
examining these available solutions compared to one another, this page identifies gaps
such as a lack of hospital registration, a non-automatic matching between hospital and
blood donors, a non-sufficient filtering out of emergency requests, and inadequately
developed notification system. Its gap analysis further emphasizes a need to work on an
automated and integrated system. These pages combined create a complete background
that requires development and deployment of this proposed blood donation system-the
former seeking to fulfill aforementioned gaps and streamline efficiently while creating a
localized response-based solution better suited to meet the requirements of Bangladesh’s

healthcare industry.
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Chapter 3
Research Methodology

The functional and non-functional requirements of the Smart Blood Donation System
were defined in the chapter, offering a secure and user-friendly interface. It
established significant features like secure communication among donors and
receivers, real-time status tracking of requests, and user-friendliness to meet users',
hospitals', and administrators' needs.
3.1 Requirement Analysis & Design Specification

The Smart Blood Donation System Requirement Analysis & Design Specification needs
functional and non-functional requirements to make the system stable and friendly. The
specification needs features like secure registration, blood request handling, matching

donors with recipients, alerts, and admin features to make blood donation more efficient.

3.1.1 Overview

The Requirement Analysis & Design Specification provides a brief overview of the
properties, features, and design elements of the Smart Blood Donation System. It lays
down both functional requirements, i.e., registration of the user, blood request, donor-
recipient matching, and notification, and non-functional requirements such as reliability,
security, usability, and performance. It ensures that the system is efficient, secure, and
usable to enable timely blood donation and proper coordination between the donors,

recipients, and hospitals.

3.1.2 System Design
System design is the specification of a system's structure, parts, modules, interfaces, and
data flow to meet a specific set of requirements. System design provides explicit
instructions to the system regarding how it will be built to organize all functionalities in
a correct manner to make them scalable and maintainable. A properly designed system
allows the developers to understand the overall structure in advance, reduces complexity,
and facilitates easy communication between various modules. System design for this
project illustrates how various components such as user interface, database, and backend
services will be communicating with one another in a manner to serve the purpose of the

application.

©Daffodil International University 11



3.1.2.1 Architecture Design

Architecture design decides the system structure as a whole and the manner in which
components communicate. Architecture design decides the connectivity of the frontend,
backend, database, and third-party services. The fundamental purpose of architecture
design is to give a well-determined framework that ensures scalability, maintainability,
and smooth communication between modules. Here, the structure is client—server where
the frontend (client) communicates with the backend (server), and the backend
communicates with the database to store and retrieve information. The structure

ensures that every part of the system is organized, efficient, and easy to administer.

P

User

Interacts

Frontend (React App)

Ul Components

APl Requests (HTTPS) JAPI Response (JSON)

Backend (Node.js / Express)

Authentication l I API Endpoints

Query / Store Data

.

__Database (MongoDB) _

Figure-3.1: Architecture Design & Diagram

3.1.2.2 Use Case Diagram

The system has four main user types: Donors, Recipients, Hospitals, and Admins, which
each have specific roles and responsibilities. Donors are able to register and log into the
system, accept or reject blood donation requests, and be notified by email when a
recipient selects them. Recipients can register, search for donors by location and blood

type, select a specific donor, and be notified by email when the donor accepts. Hospitals

©Daffodil International University 12



are able to register on the platform, view the list of all donors, and request registration
approval from the admin. Admins manage all users of the system, delete users when
necessary, and make contact with all users to ensure effective functioning and

coordination of the platform.

- Register as Donor P

" AcoeptReject Request

" Register as Recipient

Email Notification to Recipent

'_:._”Search Donor by Location & Blood Group”: P

<<include>>

Select Donor

Ve ,'_::”Email Notification to Donor”:_"_“’,l“

s

Hospital Manage Users /

Figure-3.2: Use Case Diagram

3.1.2.3 Entity-Relationship (ER) Diagram

The Smart Blood Donation System's Entity-Relationship (ER) model defines the main
entities—Admin, Hospital, Donor, and Recipient—and their interrelations through the
central Request entity. Admins manage users and verify hospitals, hospitals make blood

requests, donors fulfill requests, and recipients specify their blood needs. The model
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successfully embodies data flow, user functions, and the blood donation lifecycle,

providing a consistent system implementation and management paradigm.

Cpassword

-

3.1.2.4 Class Diagram

C_role

(_Name

N

e T ~
\emal_~

e

bood e

\

/
/

Nlow - —  Hospitl —  —

N

e

- e
s T ,// /
Cpassword »~

/

‘//J_ N f _77\“\.
(__location

d
s / /—7——.“\
. status
o _name ) o
VNN Coid )
\\email )
A 4,/"/'/‘status \‘;
(_password ) S N
\ — / //r'
et _ Request —
\Jocation ) s . donor_id

e ‘' blood type >
B - //,/‘ /,/’ - N
7 - - / / l‘\\‘_ |d ~
- /S T

ST
/ A_ Name
/ ) T

—(_email

- password )

L bloodtype P
\ Y - 77:-:f77-— P -
1 location
Ve

Figure-3.3: Entity-Relationship (ER) Diagram

The Smart Blood Donation System's class-based hierarchy is based on a User class and

Recipient, Donor, Hospital, Admin are the subclasses inheriting from it. The common

properties like user-Id, name, email and registration, login, update Profile methods are

shared among them, but every subclass has few specific properties and methods to deal

©Daffodil International University
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with its own responsibilities. The Request class handles blood requests, associates users

and tracks their status, and the Notification class is applied for messaging to inform

donors and recipients. The design outlines clear responsibilities, efficient user

interactions, and smooth blood donation processing.

User

- userld : String

- fullName : String
- email : String

- phone : String

- password : String
- location : String

+ register()
+ login()
+ updateProfile()

Recipient Hospital

‘\

Admin

- bloodGroup : String - hospitalName : String
- address : String

- licenseNumber : String

+ searchDonor()

+ manageUsers()
+ manageHospitals()
+ deleteUser()

+ sendRequest() + viewDonors()

+ sendRequest()

+ approveHospital()

1
\

Donor

- bloodGroup : String
- availabilityStatus : Boolean

Request

- requestld : String
- status : String
- requestDate : Date

+ updateStatus()

0

Notification

+ acceptRequest()
+ rejectRequest()

- notificationld : String
- message : String
- date : Date

+ sendEmail()

Figure-3.4: Class Diagram

3.1.2.5 Activity Diagram for Registration

The activity diagram illustrates the user registration workflow in the Smart Blood

Donation System. It depicts each step from opening the registration page, filling out the

form, and uploading a profile photo, to creating the user account and saving the data in

©Daffodil International University
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the database. The diagram also shows decision points for successful or failed photo upload,
account creation, and database saving, with corresponding error handling. Upon
successful completion, the user receives a success message and is redirected to the login

page, clearly representing both successful and unsuccessful paths in the registration

?

(Open Register Page)

v

[Fill Form (Name, Photo, Email, Password)j

v

SUGO%<UpIoad Photo to imgbb?>ﬂ¢"

(Get Photo URL] [Show Error (Photo Upload Failed))

CCreate User with Email & Password)

" v

¢ User Created Successfully? M ¢

process.

(Update User Profile (Name + Photo)) (Show Error (Registration Failed)j

v

[Save User Info in Database)

(ot

(Show Success Toast) (Show Error (Database Save Failed))

Log Out

[Redirect to Login Page)

h . <
’Y‘

Figure-3.5: Activity Diagram for Registration
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3.1.2.6  Activity Diagram for Login

The activity diagram depicts the user login process in the Smart Blood Donation System,
highlighting two login methods: Email/Password and Google authentication. The
workflow starts with the user opening the login page and selecting a login method. Each
method includes validation or authentication steps with outcomes of either "Login
Success" or "Login Failed." Both paths converge at the end, showing the completion of the

login attempt regardless of the method or result.

Open Login Page

Login Success Login Failed Login Success Login Failed

Figure-3.6: Activity Diagram for Login
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3.1.2.7 Blood Request Form Activity Diagram

The activity diagram models the flow for creating a blood request in the Smart Blood
Donation System. It documents the process from the opening of the request form and
entering data, to validating input and sending the request to the server. Decision points
handle invalid data and server failures, displaying appropriate messages, while successful
dispatch navigates the user to the available donor page. The diagram tracks successful

and failed paths, giving a clear image of the request process.

!

(Open Blood Request Form}

Fill Form Data

Yes

Submit Form? N

Validate Form Data

St Form P
ay on Form Page

(
o )
Send Request to Server Show Validation Errors

J

{ Y
Show Success Show Server Error
( ( -

[Redirect to Available Donors Page}

A .
’Y‘

—
0

Figure-3.7: Activity Diagram for Blood Request Form
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3.1.3 Functional and Nonfunctional Requirements
3.1.3.1 Functional Requirements
FR1. User Registration and Login
FR2. Donor Management
FR3. Donors can view their history of donations and eligibility.
FR4. Recipient Management
FR5. Recipients can search for donors by blood group and location.
FR6. Recipients can request blood from registered donors.
FR7. Hospital Management
FR8. Donor and recipient requests can be verified by hospitals.
FR9. Admin Management
FR10. Admins can manage all users (donors, recipients, hospitals).
FR11. Admins can accept or reject blood donation and request histories.
FR12. Donors, recipients, hospitals, and admins ought to be able to register and
log in.
FR13. Donors can edit their personal information (name, age, blood group, contact
info).
FR14. Hospitals can administer blood stock (add, update, and available blood
units).
FR15. Admins can generate reports and statistics (e.g., donors count, requests
fulfilled).
FR16. Donors and recipients are notified/notified for donation requests, approvals,
and changes in status.
3.1.3.2 Nonfunctional Requirement
NFR1. Non-Functional Requirements Performance
NFR2. Scalability
NFR3. Security
NFR4. Sensitive documents should only be viewed by authorized users
NFR5. The application should be able to support an increasing number of donors,
recipients, and hospitals in the future.
NFR6. The system should be able to process multiple users simultaneously
without any delay.
NFR7. All user details (especially health-related and contact details) should be

encrypted.
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NFR8. Reliability and Availability

NFR9. The system should be running 24/7 with minimal downtime.

NFR10. There should be backup and recovery mechanisms for data.

NFR11. Usability

NFR12. Interface

NFR13. Compatibility

NFR14. Maintainability

NFR15. Data Integrity

NFR16. The interface should be easy to use and accessible for both technical and
non-technical users.

NFR17. The system should work well on web browsers (Chrome, Firefox, Edge)

and on mobile devices.

3.1.4 Data Flow Diagram
The Data Flow Diagram illustrates how Admin, Hospital, Donor, and Recipient
interact with the Smart Blood Donation System. The system stores user
information and blood requests in the database and uses NodeMailer to send
automated notifications. This ensures quick matching, approval, and

maintenance of donation history.

Register/Login | Register/Login
Update Profile | Search Blood
Donate Blood Request Blood

Blood Donation System

Store/Update Donor Info [Store/Update Recipient Info \Update Hospital Database

Donor Database Recipient Database Hospital Database

Manage Blood Stock Manage Users
Respond to Requests Monitor System

Figure-3.8: Data Flow Diagram
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3.1.5 UI Design

3.1.5.1 Home Page

The Home Page is sleek and modern in design, featuring a prominent call-to-

action banner for blood donation, quick search for donors by geography and blood

group, and fast access to donor registration, requests, and awareness materials.

® BloodLink

Donate Blood, Save Lives

Your donation can save up to three lives. Join our community of
heroes and make a difference today.

8+ 30 min 60 days

Lives Saved Process Time Recovery

8+ 38+

Lives Saved Total Users

Home Donors RequestBlood Blogs About

o

28+ 71+

Registered Donors Registered Recipients

Figure-3.9: Navbar and Banner

Partner with Our Blood
Donation Network

Join hands with us to ady and reliable supply of blood for your patients. By

) a dedicated donor pool and streamlined blood

@ Ensure timely blood availability for your patients

@ Streamlined process for requesting blood units

@ Access to a robust network of voluntary blood donors

@ Collaborative efforts to save more lives

Figure-3.10:

©Daffodil International University
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Become a Hospital Partner!

Connect your hospital with our extensive blood donor network. Let's work together

to save lives and improve healthcare services across the region.

Register For Hospital

Home Page
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3.1.5.2 Donor Page

The Donor Pages allow users to register as blood donors, manage their profiles, and view
their donation history. They include features like a searchable donor list with filters,
detailed donor profiles and availability status system to make it easier for recipients to

find and contact donors quickly.

@& BloodLink Homa Donors Request Blood Dashboard Blogs About w m

Blood Donors Directory

Find compatible blood donors in yc 2a. C available donars directly for urgent needs.

Filter Donors Md.Ahasan Habib o+ Ahasan 2912 O+ Ariful Islam A+
@ Domar, Nilphamari, Rangpur @ Domar, Nilphamari, Rangpur @ Domar, Nilphamari, Rangpur
Blood Type Unavailabile Available Available
A+ A~ B+ B AB+  AB-
= = & 2 donations [ 25 years & 0donations B 24 years & 0donations [ 30 years
@ 0 months, 0 days & Male @ 5months, 11 days & Male @ 5months, 3 days & Male
Location

Filter by city . Contact . Contact

[ Show only available donors

Clear all filters Ripon Shordar As Rofiq Mia A+ Rohim Badsha A-
©@ Domar, Nilphamari, Rangpur @ Domar, Nilphamari, Rangpur @ Domar, Nilphamari, Rangpur
Available Unavailable Unauailable
Want to Be a Donor? & 0 donations @ 30 years & 0 donations @ 30 years & 0donations B 30 years
if you're willing to donate blood and help save & 6 months, 0days B Male & 0 months, 12 days & Male & Omonths, 11 days & Male

lives, eliek the butten below to register as a

donor. . contact

Figure-3.11: Donor Page

3.1.5.3 Login Page
The Login Form allows users to securely access their accounts by entering only their email

and password, ensuring a quick and straightforward sign-in process.

wWelcome Baclc

Sigmrm im to your BloodDomnor acoowurt

Ermail

s johndoe122@Egmail.corm

Passwword

OR

Cromnt Hawe anm account? Sigrmn W

Figure-3.12: Login Page
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3.1.5.4 Registration Page

The Donor Pages allows user to register as blood donors, manage their profiles, and view
their donation history. They include features like a searchable donor list with filters,
detailed donor profiles, and an availability status system to make it easier for recipients

to find and contact donors quickly.

Create Account

Join our blood donor community

Full Mame *

- John Doe

Upload Photo *

Ml Choose File No file chosen

Email *

i johndoel23@gmail.com

Password *

OR

With Google

Already hawve an account? Sign in

Figure-3.13: Registration Page
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3.1.5.5 Donor Registration Page

The Donor Registration Form allows new donors to sign up by providing their name,
email, profile, photo, and password, enabling quick and easy no boarding while creating

their donor profile in the system.

Donor Registration Form

Donor Information
Donor Name* Division*®

Ahasan Habib w Select Division Vl
District* Sub-District/Upazila*
Select District VJ {Select Upazila VJ
Blood Type* Age*
[Select Blood Type V] Enter your age l
Last Donation (in months)* Donation Count®
[ mm/dd/yyyy (m] 1 0 l
Gender* Phone Number*

Male V] [ Enter your valid phone number l

Figure-3.14: Donor Registration Form
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3.1.5.6 Blood Request Form

The Blood Request Form allows recipients to request blood by providing essential details
such as required blood group, quantity, and contact information, enabling quick matching

with available donors for timely assistance.

Emergency Blood Request

Patient Information
Patient Name* Age*
[ Ahasan Habib ] Patient's age ]
Blood Type Required* Units Needed*
{ Select blood type V} 1 ]
Division* District®
Select Division V} Select District V]
Upazila/Sub-District* Hospital/Clinic Name*
Select Upazila V} Daffodil Medical Center ]
Urgency Level* Phone Number*

Standard (2-3 days) VJ l e.q., D000 J

Figure-3.15: Blood Request Form
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3.1.5.7 Admin Dashboard

The Admin Dashboard allows administrators to oversee the blood donation system

manage users, donors, hospital and recipients and monitor key statistics all through a

simple and organized interface.

3.1.5.7 Admin Dashboard

O sloodsank Admin Dashboard Overview

Total User

& Manage Users 38

% Manage Donors

@ Manage Hospital

Blood Inventory Status
B Manage Recipient
OR A+ A A-

] ]

A GoToHome Available: 3 Units Available: 3 Units
AB+ A
] ]

Auailable: 3 Units

Total Donors Total Recipient Total Hospital
Recent Activity
w New donor registered: John Smith
A B A & A
1 [}
Available: 3 Units Avalable: 3 Units
& 2 units of A+ received from Maria Johnson
hour g
A o A o A
. 1 2 Central Hospital requested 5 units of 0-
Avalable: 7 Units tuallable: 3 Units B
@ Request for St Mary Medical Center fulfilled

9 hours ago

View All Activities

Figure-3.16: Admin Dashboard Overview

O sioodBank Admin Dashboard All Users

A Admin Home

SERIAL PHOTO NAME

EMAIL

@ Daffodil Medical Center daffodilmedical@gamil.com
@ Manage Donors (]
W@ Manage Hospital 'a Md.Ahasan Habib habib15-4284@div.edu.bd

(]
B Manage Recipient

3 Ahasan 2912 habibdiu2912@gmail.com
OR (]
A GoToHame
4 ‘ Ariful Islam ariful@gmail.com
(]

Ripon Shordar

Rofiq Mia

D e

Rohim Badsha

&

Elon Mask

[ uUpdate Profile

Robin Roy

£ »

£ Logout

Figure-3.17
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o BloodBank

A Admin Home

=

& Manage Users
Hoot
' Manage Donars

¥ Manage Hospital

B Manage Recpient

HOSPITAL NAME

Daffodil Medical Center Moho

Hospital Management List

MANAGER NAME

i Fakim

MANAGER EMAIL

UPAZILA

DISTRICT DIVISION CONTACT / EMAIL

Dhala Dhaka

ACTIONS

Figure-3.18: Admin Dashboard Hospital Management List

o BloodBank

A Admin Home
DONOR 1D
32 Manage Users

Doo1
W Manage Donors

@ Manage Hospital

Duoz
B Manage Recipient
OR
D003
A GoToHome
Do04
DO0S
DO0S
Duo7
@' update Profile
£l LogOut
DO08

Figure-3.19: Admin Dashboard Donor Management List

o BloodBank

A Admin Home
D
&% Manage Users
ROO1
% Manage Donors
W Manage Hospital RO02
B Manage Recipient
ROO3
OR
A GoToHome Roos
ROOS

PHOTO

CE I A

[

NAME

Ahasan Habib

‘Ahasan Habib

Al Hadi

Sujon Islam

Rimon Islam

NAME

Md.Ahasan Habib

Ahasan 2912

Ariful Islam

Ripon Shordar

Rofiq Mia

Rohim Badsha

Elon Mask

Robin Roy

UPAZILA

Domar

Donor Management List

BLOOD GROUP

o+

o+

A+

A+

A+

Recipient Management List

DISTRICT

Nilphamari

LOCATION

CONTACT # EMAIL

habib15-4284@diuedu.bd

habibdiu2912@gmail.com

ariful@gmail.com

DIVISION

CONTACT / EMAIL

rimon@gmail.com

LAST DONATION TOTAL DONATIONS EuGImILTY AcTions
. L
2075 o — -}
20 ] Eligible LS |
2005.02-13 o igible L e
_— . s 8B
o Nt e e
- . . ¢ @
20 0 Bligitie voe
Q s
BLOOD GROUP MEDICAL UNITSNEEDED ACTIONS
o+ Da 1 v e
As Datfodil Medical Center 1 AV |
A cal G 1 v g
= : Y B
& L ve

Figure-3.20: Admin Dashboard Recipient Management List
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3.1.5.8 Donor Dashboard

The Donor Dashboard lets donors manage their blood donation activities easily. It
includes Donor Home for a quick overview, Donation Request List to view and respond
to blood requests and My Donation History to track past donations making the process

organized and user friendly.

o BloodBank

: ’ Md.Ahasan Habib

& Male Age: 25

A Donor Home
# Blood Type: 0+ & Last Donation: 2025-03-13
2, Donation Requests List
© Status: Pending Contact: 01796905988
D) My Donation istory 9 Location: Domar, Nilphamari, Rangpur 3 Total Donations: 2
OR
A GoToHome

Figure-3.21: Donor Dashboard

0 soodeenk  Your Incoming Donation Requests

4 Donor Home
RECIPIENT NAME BLOOD GROUP UPATILA DISTRICT DIVISION BOOKED AT STATUS ACTIONS

3, Donation Requests List
” Daffodil Medical Center

ROO1 e I 0+ Savar Dhaka Dhaka 20250813 Accepted Accepted  Reject
'9 My Donation History
Monira Akt
OR ROO2 Tlra:r . 0+ Domar Nilphamari Rangpur 20250813 Accepted Accepted  Reject
Go To Home
ﬁ Ranu Mondol . . . .
ROO3 - 0+ Damar Nilphamari Rangpur 202508-13 Rejected

Figure-3.22: Donor Dashboard Request List
3.1.5.9 Recipient Dashboard

The Recipient Dashboard helps users manage their blood request efficiently. It includes
Recipient Home for an overview, My Request to track their requests, Available Donor to
find eligible donors quickly, and Booked Donor to view confirmed donors, ensuring a

smooth and organized donation process.
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o BloodBank

\ Ahasan Habib

& Ageds

6 Blood Type: 0+ ﬁ Hospital Name: Daffodil Medical Center
& My Requests

Email: ahasancsed284@gmail.com Contact: 01796905988
@ Available Donors o Location: Dohar, Dhaka, Dhaka Urgency: Normal

% Booked Donor
OR

A GoToHome

Figure-3.23: Recipient Dashboard

O sloodBank Available Matching Donors

@ Recipient Home

DONOR ID DONOR NAME DONOR EMAIL ELOOD TYPE DISTRICT UPAZILA CONTACT AVAILABILITY ACTIONS
% My Requests
- A S —— o e o

‘W Available Donors
D002 Jisan Isalm jisan@gmail.com o+ Dhaka Dahar 01796905988 Pending
@ Booked Donor

OR

# GoTo Home

Figure-3.24: Recipient Dashboard Available Matching

O BlocdBank Donation Request

A Recipient Home

D RECIPIENT NAME RECIPIENT EMAIL 8LOOD GROUP CONTACT UPAZILA DISTRICT DIVISION BOOKED AT STATUS

My Requests
oot Sakbi Istam

O o ovrssoses obar Ohake Dhete Sy — Accepns
W Available Donors
T, o @gmsitcom = FE— obar Ohake Dhete s Accees
% Booked Doner
on R roz@oemaicom = abar onake - s e
A GoToHome
O EioodBank All Booked Donors
A Recipient Home
— — F— —— vrazna p— contact oy acrions
5 My Requests
Doo1 Sakbl sfarn sakib@gmail.com o Bohar Dhoka [EET— Accopted [

@ Available Donors

ia milen@gmail.com ar haka 01796905988 +
PR — D62 Milon Mia fon@gmail o+ Doha r 1706005988 Accepted 18]

OR
ooz Firoz Hasan firox@gmail.com o Bonar Dhaka 01796305988 o ©

& GoToHome

Figure-3.25: Recipient Dashboard Donation Request & Booked
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3.1.5.10 Profile Update

The Profile Update feature lets users easily update their name, profile photo, password,

ensuring their account information stays current and secure.

Name Email Rl

Daffodil Medical Center daffodilmedical@gamil.com
Change Password

Figure-3.26: Profile Update

3.1.5.11 About Page

The About Page provides an overview of the blood donation system, its mission, and

objectives, helping users understand the purpose and impact of the platform.

Home Donors RequestBlood Dashboard Blogs

About BloodLink

LifeFlow is a dedicated platform connecting blood donors with those in need. Our mission is to

ensure that no life iis lost due to blood shortage.

How Blood Donation Works

The process is simple, safe, and takes just a few steps to help save lives.
Registration Screening Donation Recovery

Figure-3.27: About Page
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3.1.5.12 Blogs Page

The Blog Page shares articles, tips, and news related to blood donation, health, and

community initiatives, keeping users informed and engaged.

Home Donors RequestBlood Dashboard

Blog & Resources

Stay informed with the latest news, stories from the world of bloed

— - i 7 —_—

The Health Benefits of Regular Blood Donation Understanding Different Blood Types and What to Expect During Your First Blood

Figure-3.28: Blogs Page
3.2 Detailed Methodology Design

The Blood Donation System was developed using an incremental approach, delivering

core functionalities in iterative phases from requirement analysis, system design (DFD,
ERD, UI mockups), to implementation with React.js, Node.js, MongoDB, and Firebase.
Functional and integration testing ensured reliability, and deployment was completed on
Firebase and Vercel. The design emphasizes scalability, security, and maintainability

through modular architecture and role-based access.

3.2.1 Development Methodology and Workflow
The development of the Blood Donation System followed the Incremental Software
Development Methodology, enabling the system to be built and delivered in small,
manageable phases. Each iteration introduced a set of core functionalities that were
tested, validated, and integrated before moving to the next phase.

1.  Requirement Analysis

o

% Collected functional and non-functional requirements from stakeholders.
% Identified user roles (donor, recipient, admin) and their respective use cases.
1. System Design

% Developed Data Flow Diagrams (DFD) to represent the flow of data.

7

% Created Entity Relationship Diagrams (ERD) for database structure.
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®,

< Designed Ul mockups to visualize the user interface.

1i. Implementation
% Frontend developed with React.js for a dynamic and responsive UL
< Backend developed with Node.js and Express.js for handling APIs.
% MongoDB used for database management.
% Firebase integrated for authentication and hosting services.

iv.  Testing

7

% Conducted functional testing to ensure each feature works as intended.
% Performed integration testing to validate interactions between modules.
v. Deployment

®,

< Deployed the backend on Vercel.
< Hosted the frontend and database services on Firebase.
vi. Maintenance & Scalability

R/

% Followed a modular architecture for easier updates.

R/

% Implemented role-based access control to ensure system security.

3.2.2 System Architecture & Design
System Architecture & Design defines the overall structure of the system, the interaction
between its components, and the design of the data it manages. It ensures the system is
efficient, maintainable, scalable, and secure.
i.  Presentation Layer (Frontend)

+» Provides the user interface for interacting with the system.

< Example technologies: HTML, CSS, React.js, Flutter.
ii.  Application Layer (Backend/Logic Layer)
+» Handles business logic, processes requests, and communicates with the database.
« Example technologies: Node.js, Express.js.
iii. Database Layer
+ Responsible for storing, retrieving, and managing data efficiently.
< Example technologies: MongoDB, MySQL, Firebase.
Data Design
Data design focuses on structuring and organizing data for efficient storage, retrieval,
and integrity.

i.  Data Modeling

*,

% Entities: Represent real-world objects, e.g., User, Product, Order.

®,

< Attributes: Properties of entities, e.g., User — Name, Email, Password.
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1i.

Relationships: Define interactions, e.g., User places Order, Order contains
Product.

Database Design

Relational Database (SQL): Structured tables with defined relationships.
NoSQL Database: Flexible schema for unstructured or semi-structured data.

Normalization: Reduces redundancy and ensures data integrity.

3.2.3 Considered Alternatives and Rationale

During the design phase, several alternatives were evaluated to determine the most

suitable approach for the system. The main options considered were:

1.

1i.

iii.

1v.

Desktop Application

Pros: High performance, offline functionality.

Cons: Limited accessibility, platform-dependent installation required, and reduced
portability.

Decision: Rejected due to its limited reach and lack of cross platform accessibility.
Mobile Application Only

Pros: Convenient for mobile users, portable.

Cons: Development complexity dye to device fragmentation, longer development
time and potential UI/UX challenges on small screens.

Decision: Excluded to avoid delayed rollout and increased maintenance challenges.
Third-Party Platform or SaaS

Pros: Quick deployment, minimal backend development required.

Cons: Limited customization, dependency on external services, and potential
privacy concerns.

Decision: Avoided to maintain full control over user privacy, data management,
and feature customization.

Web-Based System (Final Choice)

Universal accessibility from any device with a web browser.

Centralized data management for better maintenance and updates.

Faster deployment compared to native applications.

Requires internet connection for full functionality.

3.2.4 Justification of Chosen Design

The chosen design, a web-based client-server architecture, was selected after careful

consideration of scalability, security, maintainability, and usability. The key justification

are:
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1.  Scalability
% The system uses a modular architecture (React.js frontend, Node.js/Express
backend, MongoDB database)
% KEach component it independent, allowing the system to grow and
accommodate more users or features without major restructuring.
ii.  Security
< Firebase Authentication ensures secure user sign-in and role-based access
control.
<+ NodeMailer manages safe, automated email notifications for critical
interactions.
< Sensitive data is centralized and protected, reducing the risk of breaches.
111. Maintainability
¢ Clear separation of concerns between frontend, backend, and database
layers.
< Facilitates easier debugging, updates, and feature additions, such as
integrating Google Maps, real-time chat, or analytics modules.
iv.  Usability and Accessibility
< Responsive Ul built with React.js, Tailwind CSS, and DaisyUI ensures
accessibility across devices.
< Form-based dashboards provide intuitive navigation for all user roles
(Donor, Recipient, Hospital, Admin).
v. Centralized Data Handling
< Using MongoDB as a central repository simplifies data management,
backup, and reporting.
< Ensures consistency of user information and donation records across all

modules.
3.3 Project Plan

The project plan outlines the timeline, milestones, and activities required to successfully
complete the development of the Blood Donation System Application. This plan is divided
into several phases to ensure smooth progress and proper tracking of tasks.

Phase 1: Project Initialization (Week 1-2)

+» Understanding project requirements.
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% Literature review of existing blood donation management systems.
« Identifying system objectives and defining functional and non-functional
requirements.
% TFinalizing tools and technologies (MongoDB, Express.js, React.js, Node.js,
Firebase Authentication, etc.).
Phase 2: System Design (Week 3—4)
% Designing the overall system architecture (frontend, backend, database).
% Preparing Data Flow Diagram (DFD) and Entity Relationship Diagram (ERD).
+ Database schema design for users, donors, requests, and transactions.
+ UI/UX wireframing and mockups for user-friendly navigation.
Phase 3: Development (Week 5-8)
< Frontend Development:

@,

% Implementing user authentication (login, registration, role-based access).

Y/

+» Designing donor dashboard, request form, and blood bank information pages.

Y/

< Backend Development:

@,

s Setting up RESTful APIs for donor data, requests, and admin panel.

Y/

+ Implementing secure data handling and JWT authentication.
% Storing donor, recipient, and transaction records in MongoDB.
Phase 4: Testing & Debugging (Week 9-10)

% Unit testing for individual modules (frontend + backend).

+ Integration testing to ensure smooth data flow.

% User acceptance testing (UAT) with sample data.

+» Bug fixing and performance optimization.

Phase 5: Deployment & Documentation (Week 11-12)

% Deploying the application on a cloud server (e.g.,Vercel/Netlify).
+ Preparing technical documentation and user manual.

+« Final project presentation and report submission.

% Requirement Analysis Completed — End of Week 2

% System Design Completed — End of Week 4

% Core Development Completed — End of Week 8

s Testing Completed — End of Week 10

+ Final Deployment & Documentation — End of Week 12
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3.4 Task Allocation

Table 3.1: Task Allocation Among Project Team Members

Tasks Weeks

28 | 30 | 32

Requirement
Analysis

System Design
(DFD, ERD,
Ul

Frontend
Development

Database &
Backend
Development

Integration &
Testing
Deployment &
Documentation

3.5 Summary

This chapter presents the research methodology for the Smart Blood Donation System,
detailing the process from requirement analysis to system design, development workflow,
and project planning. Both functional requirements (such as user registration, donor-
recipient matching, hospital management, and notifications) and non-functional
requirements (including security, scalability, usability, and reliability) were clearly
defined to ensure a robust system. The system design incorporates architecture diagrams,
use case diagrams, ERDs, class diagrams, activity diagrams, DFDs, and Ul mockups,
illustrating the interaction between various components. An incremental development
approach was adopted to enable phased delivery of core functionalities, improving
flexibility, maintainability, and scalability. Alternative approaches like desktop or mobile-
only applications were considered but rejected in favor of a web-based client-server model
using React frontend, Node.js/Express backend, MongoDB database, Firebase
authentication, and NodeMailer notifications. This choice ensures accessibility,

centralized control, security, and ease of future enhancements.

©Daffodil International University 36




Chapter 4

Implementation and Results

This chapter provided an account on how the development and deployment of the

Blood Donation System integrated central functionalities such as donor registration,

blood request management, and instant matching of donors and beneficiaries in real-

time. Extensive testing was performed in order to validate system functionalities in

handling data securely, responding immediately, and generally ensuring a good user-

experience for both donors and recipients.

4.1

Environment Setup

Blood Donation System was designed employing a contemporary full-stack JavaScript

technology stack to provide scalability, high performance, and maintainability. Setup

comprised:

1. Development Tools and IDE

R/
0.0

Visual Studio Code (VS Code): Selected as the team's default Integrated
Development Environment (IDE) due to its lightweight nature, extensible
extension system, integrated version control system (Git) support, and quality

debug facilities.

2. Front-End Technologies

K/
‘0

7

React.js: Used to develop a reusable, interactive, and responsive component-based

user interface.

Tailwind CSS: Employed for utility-first styling to get a modern, clean, and

mobile-first design quick.

3. Back-End Technologies

Node.js: It has been utilized as a server-side runtime environment to facilitate

async requests and real-time operations.

Express.js: Chosen as the backend system to handle routing, middleware, and

server side code.

MongoDB: Selected as the NoSQL database because of flexible and scalable data
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storage needs primarily regarding donor/recipient details, blood request history

records, and transaction logs

4.2 Testing and Evaluation/Performance/ Comparative

Analysis

It comprises testing of functionality, testing of reliability, and testing evaluation

of performance of our developed Blood Donation Management Website against

existing systems. Prior to finalizing the project, several phases of testing and
evaluation were performed.

1. Testing

In order to make modules of the system operate efficiently, we have utilized Unit

Testing and Integration Testing methods.

% Unit Testing: All the features like donor registration, recipient
registration, location search for the donor and booking confirmation were
tested individually.

% Integration Testing: We ensured that front-end and back-end are
exchanging the data in a proper manner and database was being updated
appropriately.
+* Manual Testing: Actual users were asked to use the system, and it was

monitored if they could navigate with ease and use the functionality.

2. Evaluation / Performance
In order to judge the efficiency of the system, the following were tracked:

+ Response Time: The search and booking process is completed within 2—3
seconds on average.

% Scalability: Even with over 50 users accessing the system
simultaneously, no significant performance lag was observed.

« User Experience: The user interface, designed in React and Tailwind
CSS, is responsive and mobile-compatible.

< Data Accuracy: With MongoDB, donor and recipient information is
precisely stored and updated.

3. Comparative Analysis

When compared to other blood donor websites such as BloodConnect BD,

SaveLifeBD, and Facebook groups, the above system has the following advantages

over the others:

+ Hospital Integration: The site facilitates hospitals to update the blood

requirement directly.
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4.3

4.3.1

®

% Location-Based Search: Location-based search enables users to search
for a donor within their area.

% Real-Time Booking System: The recipient can book a donor directly, and
once the confirmation from the donor is received, the procedure is
completed.

< Data Update Frequency: There can be frequent updating of donors'

accounts so that the data is always current.

Results and Discussion

Through the implementation of this project, several significant outcomes have
been achieved, each contributing to the effectiveness and efficiency of the blood

donor management process:
Result

1. Donor & Recipient Registration

% The platform allows users to register quickly and conveniently as either
blood donors or recipients. The Registration process is designed to be
straightforward, ensuring that even individuals with minimal technical
skills can complete it without difficulty.

Location-Based Donor Search

«» Users are able to search for nearby blood donors based on their geographic
location. This location-based filtering ensures that recipients can find
suitable donors in their vicinity, minimizing travel time and making the
blood donation process faster and more practical.

Real-Time Booking & Confirmation

+» The system provides a real time booking feature that enables recipients to
request blood donations instantly. Once a doner confirms the request, the
platform facilitates the coordination between both parties, making it
possible to complete the donation process without unnecessary delays.

Hospital Integration

« Hospitals are able to register and update their blood requirements directly
within the platform. This integration ensures that patients can access
hospital listed blood availability in real time, thereby improving the speed
and reliability of the donation process.

Responsive and User-Friendly Interface:

s The application is designed with a fully responsive user interface that
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adapts seamlessly to desktop, tablet and mobile devices. This ensures
accessibility for a wide range of users regardless of the device they using.
6. Data Accuracy and Security
% MongoDB NoSQL database. This ensures the reliability of the data and

supports the decision-making process in urgent situations.
4.3.2 Discussion

The largest success of the project is the effective development of an efficient, user-friendly,
and technologically advanced blood donor management system. Unlike traditional
methodologies and the majority of existing platforms, this system employs real-time
booking, hospital integration, and location-based search of donors — three most important
features that significantly enhance the ability to find and contact donors during
emergency situations.

On a sociological level, this project fills an immediate need by closing the gap between the

time when blood is required and when the transfusion is given. Via process minimization

and process coordination across hospitals, the platform serves as an intermediary between
people with urgent requirements for blood and those with the capability to donate.

From a societal perspective, this project addresses a critical need by reducing the time

gap between the requirement for blood and the actual transfusion. By streamlining the

process and integrating hospitals, the platform serves as a bridge between those in urgent
need of blood and those willing to donate.
1. Identified Limitations

« Though the system offers numerous benefits, certain limitations do exist which
may be built into later development phases:

2. Automatic Reminder System:

+ Donor information is updated manually at present. A system that sends automatic
reminders and notifications would help maintain donor availability and contact
information up to date and accurate.

3. Platform Availability

« The application is available as a web interface. Conversion to native Android and
10S apps would improve availability and accessibility, particularly for rural or low-
connectivity users.

4. Network Dependence:

s Currently, the application is accessed via a web interface. Expanding to native
Android and 10S mobile applications would provide greater access and

convenience, particularly for rural or low-connectivity area residents.
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4.4 Summary

This chapter provides a clear picture of development and outcome of the blood donor
management system. It starts with a description of environment setup, detailing how
technologies such as React, Tailwind CSS, Express.js, and MongoDB were configured and
combined to build a modern, scalable platform. The chapter continues to explain the
process of testing and evaluation, outlining how the system's functionality, performance,
and reliability were rigorously tested via unit testing, integration testing, and manual
testing. Comparison with existing blood donation websites indicates the excellence of the
project in areas like hospital integration, location-based search, and real-time booking.
Results and discussion point out the working implications of these characteristics in
reducing blood donation complexity, shortening response times, and improving user
experience. With an acknowledgment of some constraints-e.g., the need for automatic
reminders and mobile application extension the chapter concludes that the system is
robust, user friendly and efficient in facilitating timely blood enhancing blood donation
administration and can have the potential to be expanded to develop as a life saving

nationwide system.
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Chapter 5

Engineering Standards and

DesignChallenges

This chapter describes the engineering standards followed to render the Blood

Donation System secure, reliable, and accessible, as well as the key design challenges

resolved, such as implementing real-time communication, securing sensitive data,

and designing an efficient location-based search.

5.1

K/
0‘0

@
0’0

5.1.1

/7
0‘0

Compliance with the Standards

In developing our Blood Donation Management website, we have embraced
several international and domestic web development, data security, and
protection standards to ensure that the system is safe, reliable, and accessible to
all. While creating the website, we have conformed to W3C (World Wide Web
Consortium) standards assisted by HTML5, CSS3, and JavaScript such that the
system 1is properly rendered on all browsers and handsets. We chose W3C
standards rather than proprietary or custom markup because it has bettered
browser compatibility, is easier to maintain, and is universally accepted
worldwide.

To provide users' private data security, we conformed to GDPR (General Data
Protection Regulation) and local data safeguarding regulations keeping sensitive
data like blood group and contact number confidential. We have conformed to
OWASP (Open Web Application Security Project) Top 10 guidelines to secure the
system against chances of threats such as SQL Injection, XSS, and CSRF to
facilitate security. Further, to enable making the system accessible to all people,
including blind, and disabled people, we have conformed to WCAG 2.1 (Web

Content Accessibility Guidelines) too.

Software Standards

When we designed our Blood Donation Management website, we followed widely
adopted software standards to provide maximum quality, security, and maximum
performance during the entire life cycle span of a project. We primarily took into

consideration our Agile software quality model, a high-level description of major
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characteristics such as functionality, reliability, usability, performance efficiency,
security, compatibility, and maintainability. This model ensured that the system
not only meets its functionality requirement but also remains stable and resilient
with changing conditions, and easy to be updated in the future and scaled.

% Codes-wise, we followed the latest ECMAScript standards, which allowed us to
write clean, efficient, and maintainable JavaScript code. In frontend
development, we utilized React.js, a highly advanced JavaScript framework that
advocates a component-based architecture. This approach allowed us to build Ul
components that were reusable, and hence made the codebase modular and easy
to maintain. Styling was done through Tailwind CSS's utility-first solution, which
accelerated the process of design and yielded a uniform, responsive, and

aesthetically pleasing user interface.

7
0.0

For the server-side, Node.js was employed as the runtime environment and
Express.js as the web application framework. We employed RESTful API
architecture, allowing seamless and efficient communication between frontend
and backend system through quick and accurate data transfer. Our database
administration system was MongoDB due to its flexibility and scalability as no
SQL database. It supported intricate data structures required for donor and
recipient information, blood requests, and transactions. We crafted the database

schema with care to allow efficient storage of data indexing and querying.

X3

%

Security was top priority during development. We followed OWASP Secure
Coding Practices to protect the system from common vulnerabilities such as SOL
injection, cross-site scripting (XSS) and cross-site request forgery (CSRF). This
included the use of secure data encryption, rigorous input validation, and strict
authentication and authorization processes for safeguarding sensitive user

information.

5.1.2 Hardware Standards

X3

%

To ensure the smooth and efficient operation of our Blood Donation Management
website, we laid down some hardware specifications. Since the system is a web
application, we opted for server, we recommended an Intel Xeon or equivalent
multi-core processor, with a minimum RAM if 16GBm and SSD storage to have
rapid access to data. This configuration will provide us with fast database queries

and speedy web request processing.
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7
0.0

5.1.3

Y/
0'0

5.2

For network infrastructure, we stressed Gigabit Ethernet and high-bandwidth
internet access to enable multiple users to access the system concurrently without
delay. For server security and uptime, we suggested the use of a hardware firewall
and an uninterruptible power supply (UPS), which reduces the threat of
downtime due to power outages or sudden sever shutdown.

For blood donation centers and hospitals accessing the system, we recommended
machines with at least a Core 13 processor, 4GB RAM, and an up-to-date web
browser. Additionally, as the system is responsive, mobile users can conveniently

use it from any modern Android or iOS device.

Communication Standards

Our Blood Donation Management System has communication standards with an
emphasis on reliability, security, and efficiency. The data is sent over users,
hospitals, and the central server using the HTTP and HTTPS protocols primarily.
HTTPS usage ensures that sensitive information, including donor information,
recipient requests, and hospital records, is encrypted when transmitted, making it
secure from unauthorized access or interception.

In data interchange, we utilized the JSON (JavaScript Object Notation) data
format because it is lightweight, readable, and platform- and language-supported.
The choice offers a seamless integration of frontend and backend, efficient and
speedy processing of data without adding additional complexity to the system.

On the part of authentication and route protection, our system uses Firebase
Authentication at the frontend level. In this way, we restrict only authorized users-
e.g., registered donors, confirmed receivers, and hospital administrators to see
certain sections of the application. By applying authentication at the frontend, we
shut down unauthorized flow to protected sections of the application interface.

To be more compatible and accessible, we employed UTF-8 encoding so that the
system can recognize multilingual text and special characters without display
issues. This is especially important to our target audience, as names, addresses,

and health information my arrive in different languages or scripts.

Impact on Society, Environment and

Sustainability

The Blood Donation Management System is intended to address the significant challenge

of emergency health care, namely the available in a timely manner of compatible blood
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to needy recipients. Through the streamlining of the process of locating and matching
donors with recipients and health facilities, the system maximizes the efficacy and
efficiency of blood donation. Not only does this save lives but also makes it easier to face
the logistic hassles traditionally associated with blood procurement. Apart from its
immediate health benefits, the system is hoped to contribute to society as a whole by
bringing about a culture of solidarity and sharing among donors, recipients and
hospitals. It does so by placing everyone on one simple digital platform, making it easy
to bring about transparency, coordination, and quick response in emergency situations.
Additionally, the Blood Donation Management System is environmentally friendly in its
contribution to conservation by reducing the use of paper-based information and
lessening unnecessary blood search travel, thus reducing carbon emissions. The online
nature of the system ensure efficient use of resources, which is in tandem with
contemporary ecological issues. Sustainability is a primary factor in the system’s design.
It is made scalable, maintainable and secure so that it can sustain increasing use demand
without compromising on performance or data integrity. Through careful planning and
implementation, the system delivers long-term reliability and is a key technology asset

for future and continuing healthcare needs.

5.2.1 Impact on Life
The Blood Donation System Application has a tremendous, lasting positive impact on
people's lives and society at large by being capable of solving one of the largest healthcare
1ssues—provision of blood in a safe and timely fashion to people in emergencies. Through
simplification and facilitation of the entire process of identification of likely blood donors
and procurement of blood donations, the system provides for real-time receiver-donor
matching, thus greatly opening up chances of saving lives in serious medical emergencies
where time i1s of utmost importance. Beyond medical value, the system also removes the
great distress and uncertainty of the unknown that would otherwise surround sufferers
and their families in moments of distress through provision of a reliable, user-friendly
platform for instant search for donors that removes uncertainty and delay that would
otherwise surround such urgent pleas for help. This convenience and reliability help to
assuage worried people and help them worry less about how they would access blood and
focus more on healing. The app also has the useful function of fostering and perpetuating
a culture of voluntary blood giving by educating people to the value of giving of blood
regularly and encouraging them to sign up as regular donors. This not only increases

people's contribution but also a sustainable, efficient system of blood supply that can fulfill
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current and future requirements. The positive implications of the system also trickle down
to the arena of public health through enhanced supply of safe and compatible blood
requirements, leading to better treatment outcomes, fewer preventable fatalities, and
elevated overall standards of health for the population at large. Through these
enhancements, the use of the app facilitates health professionals to provide citizens in
need with prompt and efficient care. In the end, the Blood Donation System Application
facilitates communities because it allows them to pull together with one another when
medical emergencies arise. This collaborative effort fosters a very strong sense of unity,
sympathies, and mutual responsibility that builds a strong support system that saves

lives while forming a healthier, more united society society.

5.2.2 Impact on Society & Environment
Our Blood Donation Management System is a grate force of positive social change by
bringing donors, recipients, and hospitals onto a single integrated platform. Such
integration streamlines and accelerates the process of obtaining blood during
emergencies, thereby significantly increasing the likelihood of saving lives and enhancing
the general quality of healthcare services provided. Besides its health implications, the
system fosters an environment of humanitarian sensitivity and social cooperation that
encourages voluntary donation of blood as well as health awareness and a spirit of mutual
assistance and assistance among the members of the community. Environmentally, the
system’s full digital nature greatly reduces the reliance on pare documents, thus reducing
the necessity for tree cutting down and encouraging endeavors toward environmental
preservation. In addition, by minimizing the need for physical visits to hospitals or blood
banks, the system necessarily lessens fuel consumption and CO2 emissions from vehicles
and therefore supports the effort in the fight against climate change and helping towards

the development of a more sustainable, green community.

5.2.3 Ethical Aspects
Throughout the development and use of our Blood Donation Management System,
stringent ethical practices have been followed to ensure privacy and security of users.
Individual donor and recipient information is secured, and explicit consent is obtained
before data collection or use. A balanced opportunity of access and opportunity is given to
all users to prevent discrimination or prejudice in any manner, promoting fairness across
the platform. Adequate security controls are in place to prevent abuse of information, and
the entire process is made clear to the users, allowing theme to trace status of their

request or contribution at any time. The system is also set up for humanitarian purposes
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only, and any commercial or unethical use is discouraged rigorously. Due to these ethical

protocols, the system has been able to command the trust and confidence of the users.

5.2.4 Sustainability Plan

For long-term survival and continuous operation of our Blood Donation Management

System, we have implemented an overall sustainability strategy on technical, operational

and environmental parameters.

s For the first system design has been accomplished such that scalability is made
possible. I.e., user numbers, whether donors, recipients, or hospital staff, will increase
over time and yet the system will be capable of handling the growing load without loss
of performance or user experience. The backend infrastructure, server configuration,
and database is tuned for stability and maintainability. This will allow the system to
perform well for very extended periods of time without constant downtime or
degradation in service quality.

+» Secondly, cybersecurity is of the highest concern. In order to protect sensitive medical
and personal data, we have organized regular software update and patches. These will
address any new vulnerabilities discovered and keep the system secure against
cyberattacks such as hacking or data breaches. By proactively addressing security, we
win trust of the users and comply with data protection legislation.

¢ Third participation and empowerment of users are essential to sustainability. We aim
to provide comprehensive training resources and easy-to-read documentation such
that the users may effortlessly utilize the system. By improving user capability and
satisfaction, the platform becomes more reliable and highly utilized.

+» Lastly, environmental sustainability is part of the project's vision. As a completely
digital platform, the system eliminates paper documents and paperwork, therefore
conserving on waste and natural resources. Since it's paperless, the system is not only

participating in environmental conservation initiatives but also concurring with

international aims in reducing carbon footprints and promoting green technology.

5.3 Project Management and Financial Analysis

Effective project management and financial planning are essential to ensure the
successful development, deployment, and sustainability of the Blood Donation
Management System. This section presents a detailed cost analysis, budget
considerations, alternative budgeting options, and the proposed revenue model.

Budget Analysis
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The total budget for the project encompasses development costs, infrastructure

expenses, operational costs, and marketing efforts. Below is a breakdown of the key

budget components:

Table 5.1: Estimated Budget and Financial Breakdown

Category Description Estimated | Alternative Options | Rationale
Cost
Development Frontend, Backend, Use open-source Lower cost
Cost Design & Testing 50000 libraries & but may
freelance dev affect speed
and quality
Infrastructure | Cloud hosting Use free-tier cloud | Cost saving
& Hosting (backend & services but limits
frontend), DB 35000 scalability
services and
reliability
Security & Firebase Auth, SSL Use basic Reduces cost
Authentication | certificates authentication but lowers
25000 3 . .
without Firebase security and
user trust
Maintenance | Software updates, Community-based | Cheaper but
& Support customer support support less reliable
20000 .
for timely
fixes
Marketing & Ads, campaigns, Organic growth & | Cost-
Outreach user acquisition 15000 social media only effective
Total User manuals, Minimal
Estimated guides, training documentation Saves cost
. 145000
Budget sessions

5.4 Complex Engineering Problem

One of the most difficult engineering problems for our project is designing a special role

and efficient donor management system for hospitals. Hospitals typically have an urgent

growing need for blood in the event of accidents or major operations. For instance, in the

case of a bad accident when multiple patients are brought to the hospital simultaneously,

there's a sudden spike in blood demand. If these accidents get wide coverage by the

media, it will lead to a vast number of donors reaching the hospital at the same time,

causing chaos and disrupting the hospital system—as happened in the case of the

Milestone plane crash. Our system avoids this by booking the donors with the hospitals

according to the particular needs of blood. This personalized donor group prevents

crowding, ensuring a calm and organized medical environment.
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54.1

Complex Problem Solving

The table below maps our problem to various problem-solving categories based on

Table 5.2, along with the rationale for each category:

Table 5.2: Mapping with Complex Engineering Problem.

EP1 EP2 EP3 EP4 EP5 EP6 EP7
Depth of Range Depth of | Familiarit | Extent | Extent Interdepen
Knowledge | Of Analysis | y of Issues | of Of Stake- | dence
Conflicting Applica | holder
Requireme ble Involvem
nts Codes ent
v v v v X v v
Justification:

EP1: Requires knowledge of databases, web frameworks, mobile app design, and
cloud hosting.

EP2: Balancing wuser-friendly design with security creates conflicting
requirements.

EP3: Detailed analysis is required for donor—recipient matching and emergency
request handling.

EP4: Familiar issues include the lack of real-time donor information and irregular
donor participation.

EP5: Limited direct applicability of formal engineering codes or standards.

EP6: Stakeholders include donors, patients, hospitals, NGOs, and administrators.
EP7: All modules (donor database, requests, hospital system) are interdependent;

failure in one affects other.

Mapping with Knowledge Profile

Table 5.3: Mapping with knowledge Profile.

K1 K2 K3 K4 K5 K6 K7 K8
Natur | Mathem | Engineer | Specialis| Engin | Engineer | Compreh Research
al atics ing t eering | ing ension Literature
Scienc Fundam | Knowled | Desig | Practice
e entals ge n

X X v v v v v v
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Justification:

5.4.2

K2: Fundamental knowledge of database queries, search optimization, and
algorithms.

K4: Specialist knowledge in authentication, security, and cloud-based
systems.

K5: Engineering design to create a robust, user-friendly application.

K6: Engineering practice involving dataset handling, server deployment,
and testing.

K7: Comprehension to translate real donor needs into system requirements.
K8: Research literature from both local and global blood donation systems

guided the development.

Engineering Activities

Mapping with Complex Engineering Activities

Table 5.4: Mapping with Complex Engineering Activities

EA1 EA2 EA3 EA4 EA5
Range of re- Level of Innovation Consequences | Familiarity
sources Interaction for society and
environment
v v v v v
Justification:

EA1: Utilizes cloud hosting, donor databases, APIs, and notification
systems.

EA2: Interaction among developers, medical staff, donors, and NGOs.
EA3: Innovative features such as real-time donor search and emergency
broadcast alerts.

EA4: Improves emergency blood availability, reduces paper-based records,
and supports sustainable practices.

EA5: Combines familiar CRUD/database work with new real-time features

and alerts.
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5.5 Summary

The blood donation system was created by solving intricate engineering problems that
demanded extensive technical expertise and strategic thinking. One of the main concerns
was how to balance blood supply urgency during emergencies with controlling hospital
overcrowding to ensure a serene atmosphere. These issues were traced back to
fundamental engineering concepts, demonstrating the value of cross-disciplinary skills.
Technologies such as React, Express.js, and MongoDB facilitated seamless data exchange
between hospital admins, donors, and recipients. Innovations like real-time donor
matching and e-booking enhanced timely blood delivery while minimizing unnecessary

visits and congestion.
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Chapter 6

Conclusion

The chapter summarized the triumph of the blood donation system in possessing a great
and user-friendly system that meet the critical needs of blood supply and hospital
congestion. Some of the main achievement like real-time matching of donors and online
booking were highlighted.Proposed improvements like adding Al to complement donor-
recipient matching and mobile usability were proposed for broadening and improving the

scope of the system.

6.1 Summary

By the successful completion of this project, a complete online blood donation management
system has been built to ensure seamless coordination between hospitals, registered
donors, and patients in need of urgent blood. The system includes simple-to-use interface,
high-performance data processing, and secure information transfer for a seamless and
reliable blood supply process. Through the implementation of real-time donor-recipient
matching and online booking features, it significantly increases the likelihood of patients
obtaining required blood in times of emergencies without the usual delays of traditional
systems. In addition, the system avoids unnecessary hospital clogging through manual
donor hunting and on-site coordination by having a more organized and controlled
platform. State-of-the-art security features have also been incorporated to protect
sensitive personal and medical data, maintaining confidentiality and adherence to the
relevant laws and regulations. Overall, the project offers a viable and creative technology
solution to significant issues in blood supply chain management and patient care and the

healthcare industry in general.

6.2 Limitation

% The verification of donors is simple, and no sophisticated method such as integration
with national IDs, biometric verification, or thorough medical history verification is
implemented.

< It lacks a computerized notification system while sending reminders, appointment
confirmations, or urgent requests for blood, which will retard communication in
emergency cases.
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The scalability and performance in high-traffic situations remain to be tested for the
platform.

The security controls to safeguard sensitive health and personal information must be
increased to industry levels.

The system lacks a multi-language interface that would restrict use by individuals
with different language inclinations.

The dedicated apps and mobile responsiveness haven't been fully implemented,
which affects usability for mobile users.

The present version does not support integration with third-party health system and
government database, an aspect that would make it more efficient and accurate in

matching donors with patients.

6.3 Future Work

7
0.0

X3

%

Deploy on Cloud/Server: Host the system in a secure cloud infrastructure (e.g., AWS,
Azure, or Google Cloud) or a dedicated server to allow for global access and real-time

utilization.

Advanced Security Integration: Use robust authentication and authorization through
JWT (JSON Web Token) or OAuth 2.0, and data encryption to secure sensitive user
data.

Enhanced Donor Verification: Utilize national ID verification, biometric verification,
or Al verification to verify donor identity and remove the risk of bogus profiles.
Automated Alerts & Notifications: Send SMS, email, and push notification for
priority blood requests, donor availability status, booking confirmation, and
reminders.

Multilanguage Support: Include support for multiple languages to increase usability
for users from different regions. Real-time Blood Stock Monitoring: Monitor and
present available blood units in hospitals to maximize utilization of resources.
Performance Optimization: Maximize database query, caching, and system response

time to handle large-scale user traffic efficiently.
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