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Chapter 1 : Introduction

1.1 Project Overview

The rapid advancement of digital technologies has significantly transformed the healthcare sector,
enabling faster, more efficient, and more accessible services for patients and medical professionals.
Traditional appointment booking methods—such as walk-in scheduling, manual registration, or
telephone-based reservations—often result in long waiting times, administrative burdens, and
miscommunication between patients and healthcare providers. These inefficiencies highlight the
need for an integrated digital platform capable of streamlining appointment management and

improving the continuity of care.

The Doctor Appointment System is proposed as a web-based solution designed to automate and
simplify the appointment scheduling process within clinical and hospital environments. By
utilizing modern web technologies, real-time communication tools, and a structured database-
driven backend, the system aims to eliminate conventional scheduling challenges and enhance the
overall patient experience. Furthermore, it supports healthcare providers by offering centralized

control over time slots, appointments, patient records, and communication flows.

This project focuses on creating a user-friendly, secure, and scalable system that enables patients
to book appointments conveniently and allows doctors to manage their schedules with minimum
administrative effort. The inclusion of additional features—such as real-time messaging, medical
record uploads, automatic reminders, and notification management—further strengthens the

system’s capability to support modern healthcare operations.

Overall, the introduction of this system aligns with the increasing demand for digital healthcare
services. It addresses critical gaps in traditional appointment management processes while
ensuring improved accuracy, accessibility, and operational efficiency. This chapter provides a
foundational overview of the project, outlining its rationale, purpose, planning activities, feasibility

considerations, and the targeted users who will interact with the system.
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1.2 Project Purpose

The Doctor Appointment System is a web-based platform designed to simplify and modernize the
process of booking and managing medical appointments. The system provides dedicated interfaces
for patients, doctors, and administrators, enabling each user group to perform their tasks efficiently

through a centralized and secure environment.

Patients can view available doctors, check schedules, book appointments, communicate through
real-time chat, and access their medical records. Doctors can manage their availability, view
upcoming appointments, upload medical documents, and respond to patient messages.
Administrators oversee user management, monitor system activity, and ensure proper operation of

appointment workflows.

The primary purpose of the project is to replace traditional manual scheduling methods with a
streamlined, automated solution that reduces administrative workload, minimizes scheduling
errors, and improves communication between patients and healthcare providers. By integrating
modern digital tools, the system aims to enhance service accessibility, operational efficiency, and

overall patient experience.

1.3 Project Planning and Initiation

The development of the Doctor Appointment System began with a structured planning process
aimed at defining the project’s objectives, requirements, and overall scope. This phase involved
identifying the key problems in the traditional appointment system, determining the primary
stakeholders, and outlining the essential features needed to improve efficiency and user
experience. Clear timelines, resource needs, and development responsibilities were also

established to ensure smooth project execution.

Project initiation included gathering preliminary information from potential users, reviewing

existing appointment systems, and selecting suitable technologies for implementation. This phase
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ensured that the project was aligned with user needs, technically feasible, and achievable within

the planned time frame.

1.3.1 Feasibility Study

A feasibility study was conducted to determine whether the proposed system could be practically
developed and successfully deployed. The analysis evaluated several dimensions—including
market, technical, financial, and operational feasibility—to confirm the viability of the Doctor
Appointment System.

Table 1.1 : Feasibility Summary

Feasibility Area Key Findings

Addresses a growing need for faster, more organized, and digitalized
Market ) ) )

medical appointment services.

Utilizes a modern, secure, and low-risk technology stack (Next.js,
Technical ] ) )

MongoDB, Node.js, Pusher), ensuring reliable system performance.

Highly cost-effective due to the use of open-source technologies and
Financial o )

minimal infrastructure costs.

Easily integrates with existing clinical workflows, reducing manual
Operational . . . ‘

workload and improving service efficiency.
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Phase 1: Preliminary Analysis & Project Scope

a. Problem Statement

Table 1.2 : Problem Statement

Actor /
Problem Description / Impact
Stakeholder
Patients often face long waiting times, manual queues,
Difficulty booking
Patient ) and unclear scheduling information, leading to
appointments ) ) )
inconvenience and service delays.
Doctors struggle to manage their time slots manually,
Inefficient schedule . . . L
Doctor causing overlapping appointments and administrative
management
burden.
Manual record-keeping makes it difficult to track doctor
Admin / Lack of central
availability, patient bookings, and system-wide
Clinic Staff control
operations.
Limited There is no streamlined channel for real-time updates,
Healthcare o i ) ) _ o
S communication notifications, or patient—doctor messaging, resulting in
stem
Y flow miscommunication and missed appointments.

b. Proposed Solution

I. For Patients:

The system will provide an easy-to-use online platform where patients can browse

available doctors, view schedules, book appointments, and receive automated reminders.

Patients will also have access to a secure medical records section and a real-time chat

interface to communicate with their assigned doctors.
II. For Doctors:

The system will provide a dedicated dashboard that allows doctors to manage their

availability, review upcoming appointments, upload medical documents, and interact with

© Daffodil International University
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patients through a built-in chat feature. Doctors can easily update their schedule, minimize
administrative workload, and maintain organized records of patient interactions.

For Administrators:

The system will provide a centralized management panel where administrators can oversee
users, monitor appointments, validate doctor profiles, and manage operational workflows.
They can view system statistics, handle scheduling issues, and ensure smooth functioning

across all user groups.

c. Project Scope

In-Scope Features:
I.  User Authentication: A secure sign-up and login system with three user roles: Patient,
Doctor, and Admin.
II. Patient Dashboard: Allows patients to browse doctors, view available schedules, book
appointments, and access medical records.
III.  Doctor Schedule Management: Tools for doctors to create, update, and manage their
available time slots and appointments.
IV. Real-Time Chat: A communication module enabling patients and doctors to exchange
messages within an active appointment session.
V. Medical Record Management: A system for doctors to upload medical documents and
for patients to view their stored health records.
VI. Admin Dashboard: Allows administrators to manage users, oversee appointments, and
monitor system activity.
VII. Notification System: In-app and real-time alerts for appointment confirmations,
reminders, and chat messages.
VIII. Automated Reminders: A scheduled reminder system to alert patients and doctors about

upcoming appointments.

Out-of-Scope Features:

L
II.
III.

Online payment processing or billing integration.
Video-based telemedicine consultations or virtual appointments.

Al-powered medical analysis, diagnosis, or automated decision-making.
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Prescription generator or pharmaceutical automation.

Phase 2: Market Feasibility

Integration with external hospital management systems or government health databases.
Mobile app version (Android/iOS) beyond the web platform.
Multi-language support or translation features.

The market feasibility analysis examines the demand, relevance, and viability of implementing a

web-based Doctor Appointment System within the healthcare context of Bangladesh. The goal is

to determine whether the system addresses real market needs, offers competitive value, and aligns

with national digital transformation initiatives.

Table 1.3 : Market Feasibility

Factor Analysis (Bangladesh Perspective) Viability

Hospitals, clinics, diagnostic centers, and private chambers that
Target Market L ) High

require digital appointment management.

Growing demand for quick appointment access, reduced waiting
Market Need times, and digital healthcare services among urban and semi- | High

urban populations.

Provides an integrated platform with doctor scheduling, real-time
Competitive . . .

chat, medical record sharing, and automated reminders — | High
Advantage .

features not commonly bundled in local systems.

Supports “Smart Bangladesh” and national digital health
Alignment initiatives by reducing manual paperwork and modernizing | High

healthcare operations.

Phase 3: Technical Feasibility

The technical feasibility assessment evaluates whether the required technologies, tools, and

development skills are available to build and support the Doctor Appointment System. Since the

project uses widely adopted web technologies, scalable cloud services, and secure backend

frameworks, the system is technically practical, maintainable, and highly viable within the context

of Bangladesh.
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Table 1.4 : Technical Feasibility

Chosen
Component Feasibility & Rationale
Technology
High: Modern, fast, and widely supported framework
React
Frontend . suitable for building responsive user interfaces. Strong
(Next.js ) .
local and global community support.
Next.js API | High: Efficient, scalable, and capable of handling real-
Backend ) ) _
Routes time features and secure server-side operations.
High: Flexible, schema-friendly NoSQL database
MongoDB S N |
Database ( Atlas) offering high scalability, low maintenance, and cloud
tlas
accessibility.
High: Provides reliable, low-latency real-time
Real-Time ) ) ) )
Pusher messaging for chat and notifications without complex
Communication
server setup.
High: Secure and stable authentication library
Authentication NextAuth ) )
supporting role-based access and session management.
High: Supports uploading and retrieving medical
File Handling Cloud Storage . . .
records efficiently with low infrastructure overhead.
o High: Enables rapid Ul development with a clean,
UI & Styling Tailwind CSS - )
utility-first approach and excellent community support.

Phase 4: Financial Feasibility

The financial feasibility assessment examines the estimated costs, required resources, and overall

affordability of developing and maintaining the Doctor Appointment System. Since the project

uses open-source technologies, cloud-based services, and minimal infrastructure, the overall
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financial burden is low. This makes the system highly suitable for healthcare organizations seeking

a cost-effective digital solution.

Smart Doctor Appointment System

Economic Feasibility (Cost Calculated in USD)
Expected 10,000 Users (Initial Deployment Scenario)

g N \
- - Complete e . |
Financial Item P Initial Budget Duration
Budget ' '
$3,500.00 $0.00 6-8 Months
—W\— Tester $400.00 $0.00 1-2 Weeks
4 N g N {
G?D\ Operational Cost $250.00 $10.00 Monthly
\ J \ J \
's N\ N N
{T@g Maintenance & Support $350.00 $0.00 Monthly
\ J . J . J
{ 3 4 4 3
CO -
Hosting & Infrastructure $200.00 $5.00 Monthly
- - . J Y J
- N ¢ N [
o_:_sl Total Estimated Cost $4,700.00 $15.00 -
\ 7 \ 7 \ 7

Figure 1.1 : Financial Feasibility For This System

1.4 Target User Profile and Tentative Elicitation Process

Target User 1: Patient
Table 1.5 : User Profile Patient

Aspect Details

- Individuals seeking medical consultations, including general patients, chronic
rofile
patients, and first-time visitors using online appointment services.
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To easily find a suitable doctor, check available schedules, book appointments

Goals
online, receive reminders, and communicate with doctors when needed.
Insights were collected through informal conversations with frequent clinic visitors
and online survey responses about common booking challenges. Observations of
Elicitation

real clinic queues were also used to understand pain points such as waiting time and

manual registration delays.

Target User 2: Doctor

Table 1.6 : User Profile Doctor

Aspect

Details

Profile

Licensed medical professionals working in hospitals, clinics, or private chambers

who manage daily appointments and patient consultations.

Goals

To manage their appointment schedule efficiently, update availability, review
patient bookings, upload medical records, and communicate with patients through

real-time messaging.

Elicitation

Requirements were gathered through discussions with practicing doctors and
medical interns to understand workflow challenges such as schedule overlap, high
administrative load, and difficulty tracking patient information. Their feedback
guided the design of the scheduling and communication features.

Target User 3: Admin

Table 1.7 : User Profile Admin

Aspect

Details

Profile

Administrative staff responsible for overseeing system operations, managing user

accounts, and ensuring smooth coordination between patients and doctors.
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To monitor system usage, manage user roles, verify doctor information, handle
Goals appointment issues, and maintain the overall integrity and functionality of the

platform.

staff
Elicitation

Requirements were collected through interviews with clinic administrators and
to understand challenges in manual record-keeping, appointment
coordination, and user management. Their input shaped features related to admin

control, monitoring, and system supervision.

1.5 System Requirements

1.5.1 Development Environment Requirements

Table 1.8 : Development Environment Requirements

Category Requirements
Operating System | Windows, macOS, or Linux

1. Node.js (version 18.x or later)

2. Code editor (Visual Studio Code recommended)
Software

3. Git and a command-line interface (CLI)

4. Web browser (Chrome, Edge, or Firefox)

1. GitHub (source code hosting and version control)

2. Vercel (deployment of the Next.js application)
Accounts 3. MongoDB Atlas (cloud database service)

4. Pusher account (real-time messaging and notifications)

5. Email / notification service accounts, if external providers are used
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1.5.2 User Environment Requirements

Table 1.9 : User Environment Requirements

Category Requirements

Operating System | Windows, macOS, Linux, or Android/iOS (via mobile browser)

Web Browser Any modern browser such as Google Chrome, Mozilla Firefox,

Microsoft Edge, or Safari (latest version recommended)

Device Desktop, laptop, tablet, or smartphone with stable internet access
Requirements

Network Minimum 2-5 Mbps internet connection for smooth navigation, real-
Requirements time chat, and timely notification updates

Additional JavaScript enabled in browser; pop-ups and notifications allowed for
Requirements real-time updates

1.6 Project Scheduling

1.6.1 Gantt Chart

The development of the Doctor Appointment System is planned across a 12-month timeline. The
schedule includes requirement gathering, analysis, design, development, testing, deployment, and

documentation. The table below presents a Gantt chart—style breakdown of the project phases.
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Gantt Chart (12-Month Project Schedule)

Final Documentation [

User Training & Feedback _

Deployment & Optimization

Real-Time Features

Database Setup & Integration _

Backend Development

System Design

Project Phases

System Analysis

Feasibility Study [

Requirement Gathering

5 6 7 8 9 10 11 12
Months

Figure 1.2 : Gantt Chart

1.6.2 Risk Management

Risk management helps identify potential challenges that may affect the successful completion of

the Doctor Appointment System. By assessing risks early, the development team can implement

strategies to reduce their likelihood and minimize impact. The following table outlines the key

risks, their severity, and the mitigation strategies planned for this project.

1.6.3 Risk Management Table

Table 1.10 : Risk Management

Risk Factor Severity Possible Impact Mitigation Strategy

System downtime, feature [ Conduct regular testing, maintain
Technical ] ) ]
High [delays, or integration | backups, use stable frameworks, and
Issues
failures. establish recovery procedures.
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Unauthorized access, data | Implement  encryption,  strong
Data Security ) ) o
High [leaks, or compromised | authentication, role-based access
Risks
patient records. control, and periodic security audits.
Extended  development | Maintain a clear project timeline,
Schedule ) L )
Medium | timeline and delayed | conduct weekly reviews, and apply
Delays
deployment. agile iteration methods.
Users may resist new | Provide training materials, ensure a
Insufficient ) .
Medium | technology  or  prefer [ simple Ul, and gather feedback for
User Adoption o o
traditional methods. usability improvements.
Limited resources for|Use open-source technologies,
Budget iy . :
Low [ additional tools or | optimize cloud usage, and monitor
Constraints _
services. expenses regularly.
Developers may require o )
Technical Skill . . Conduct early training sessions and
Low [ additional time to learn
Gaps use well-documented frameworks.

tools.
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Chapter 2 : Design and Implementation

2.1 Functional Requirements

Functional Requirements define what the system must do to meet the needs of patients, doctors,

and administrators. These requirements describe the core operations, user interactions, and system

behaviors necessary for the Smart Doctor Appointment System to function effectively.

The key functional requirements of the proposed system are outlined below:

Table 2.1 : FR User Registration

FRO1 User Registration

The system shall allow new users (Patient, Doctor, Admin) to create an account,
Description ) _ )

validate unique email addresses, and securely store hashed passwords.
Stakeholders | Patients, Doctors, Admin

Table 2.2 : FR User Login & Dashboard Redirection

FRO02 User Login & Dashboard Redirection

The system shall allow users to log in using email and password, authenticate
Description ) ) )

credentials, and redirect them to dashboards based on their role.
Stakeholders | Patients, Doctors, Admin

Table 2.3 : FR Role-Based Access Control

FRO03 Role-Based Access Control

The system shall enforce three roles (Admin, Doctor, Patient) and restrict
Description o

access to pages, features, and APIs based on role permissions.
Stakeholders | All Users, System Administrator
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Table 2.4 : FR View Doctors

FRO04 View Doctors
The system shall allow patients to view available doctors with their
Description S ) ) )
specialization, available days, and available time slots.
Stakeholders | Patients, Doctors
Table 2.5 : FR View Available Time Slots

FRO05 View Available Time Slots

The system shall allow patients to check available appointment time slots for
Description

a selected doctor.
Stakeholders | Patients

Table 2.6 : FR Book Appointment

FRO06 Book Appointment

The system shall allow patients to book an appointment by selecting date and
Description ) ) ) )

time and shall send booking notifications.
Stakeholders | Patients, Doctors

Table 2.7 : FR Manage Patient Appointments

FRO7 Manage Patient Appointments

The system shall allow patients to view upcoming, completed, and canceled
Description ) )

appointments and cancel appointments when needed.
Stakeholders Patients, Doctors
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Table 2.8 : FR Patient—Doctor Chat

FRO8 Patient—Doctor Chat

The system shall allow patients and doctors to engage in real-time chat
Description o . ‘ .

within active chat sessions and notify users of new or unread messages.
Stakeholders Patients, Doctors

Table 2.9 : FR View Patient Medical Records
FR09 View Patient Medical Records
Description The system shall allow patients to view medical records uploaded by doctors.
Stakeholders Patients, Doctors
Table 2.10 : FR Manage Doctor Schedule

FR10 Manage Doctor Schedule

The system shall allow doctors to create, edit, delete, and mark appointment
Description ) )

time slots as unavailable.
Stakeholders Doctors

Table 2.11 : FR Doctor Appointment Management

FR11 Doctor Appointment Management

The system shall allow doctors to view appointments assigned to them and
Description

filter them by date.
Stakeholders Doctors
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Table 2.12 : FR Medical Record Management (Doctor)

FR12 Medical Record Management (Doctor)

The system shall allow doctors to upload medical files with notes, store file
Description o )

metadata, and delete or replace existing medical records.
Stakeholders Doctors, Patients

Table 2.13 : FR User Management (Admin)

FR13 User Management (Admin)

The system shall allow admins to view all registered users and activate or
Description )

deactivate user accounts.
Stakeholders | Admin

Table 2.14 : FR Appointment Management (Admin)

FR14 Appointment Management (Admin)

The system shall allow admins to view all appointments, cancel or delete
Description

them, and create schedules on behalf of doctors.
Stakeholders Admin, Doctors

Table 2.15 : FR Admin Notifications

FR15 Admin Notifications
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The system shall allow admins to send system-wide notifications and

Description _

reminders to users.
Stakeholders Admin, All Users

Table 2.16 : FR Appointment Validation (No Overlap)

FR16 Appointment Validation (No Overlap)

The system shall prevent overlapping appointments and automatically mark
Description

selected slots as booked.
Stakeholders Patients, Doctors

Table 2.17 : FR Appointment Status Tracking
FR17 Appointment Status Tracking
The system shall support and maintain appointment statuses: Pending,
Description )
Completed, Cancelled, Cancelled by Admin, and No-show.
Stakeholders | Patients, Doctors, Admin
Table 2.18 : FR Appointment Reminder System

FR18 Appointment Reminder System

The system shall send automated reminders to patients and doctors before
Description appointment time and prevent duplicate reminders (e.g., with a

reminderSent flag).
Stakeholders Patients, Doctors
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Table 2.19 : FR Notification System

FR19 Notification System
The system shall provide an in-app notification panel, show unread
notification counts, allow marking notifications as read, and support real-
Description ) ) )
time alerts for chats, appointment updates, medical record uploads, and
announcements (with support for Email/SMS/WhatsApp via APIs).
Stakeholders | All Users
Table 2.20 : FR System Security & Data Management
FR20 System Security & Data Management
The system shall store all system data (users, appointments, schedules,
Description medical records), hash passwords, enforce authentication on sensitive routes,
and validate uploaded files for allowed MIME types.
Stakeholders System Admin, All Users

2.2 Non-Functional Requirements

Table 2.21 : Non-Functional Requirements

ID Category Description

NFRO1 [ Performance

The system shall load all major pages (doctor list, appointments,
dashboard) within 3 seconds under normal network conditions.
Real-time features (chat and notifications) shall deliver updates

within 1 second.

NFRO02 Security

The system shall enforce secure authentication, password hashing,

role-based access control, and validation of all file uploads. All
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sensitive data (user profiles, medical records, appointment details)

shall be encrypted in transit using HTTPS.

NFRO03

Usability

The system shall provide a user-friendly interface that is easy to
navigate for patients, doctors, and admins. Key functions (booking,
chat, record viewing) shall be accessible in no more than three

clicks.

NFR04

Scalability

The system shall support growth in users, appointments, chat
messages, and medical records without performance degradation.
It shall be able to scale horizontally to handle increasing traffic and

database load.

NFRO05

Reliability

The system shall maintain 99% uptime, ensure consistent delivery
of notifications, and prevent data loss during operations.
Appointment bookings shall remain accurate even under high load

conditions.

NFRO06

Maintainability

The system shall use modular and well-documented code to support
easy updates, debugging, and addition of new features (e.g., new
notification channels or medical record formats). All major

components shall follow clean architecture principles.
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2.3 Object-oriented System Design using UML

2.3.1 Use Case Diagram

Patient

Book Appointment

H
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Dashboard

Manage Patien
Appointments
Patient-Doctor Chat

VManage Docto
Schedule
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Management
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2.3.2 Case Description
UC1 - User Registration

22

Table 2.22 : Case Description for User Registration

Use Case User Registration
.. Allow new users (Patient, Doctor, Admin) to create an account
oa
in the system.
User is not yet registered.
Precondition

Registration page is available.

Success End Condition

A new user record is stored in the database with hashed

password and valid, unique email.

Failed End Condition

Account is not created and the user is informed of the error

(e.g., duplicate email, invalid data).

Primary Actors:

Patient, Doctor, Admin

Secondary Actors:

Database system

Description / Main Success

Scenario

User opens the registration page.

User enters required details (name, email, password, role, etc.).
System validates input and checks email uniqueness.

System hashes the password.

System stores the new user record in the database.

System displays a successful registration message and may

redirect to login.

Alternative Flows

Al: Email already exists = System shows an error and asks for

a different email.
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A2: Required fields missing/invalid = System highlights fields

and requests correction.

Quality Requirements

Secure password hashing (e.g., berypt/argon2).
Validation and response within ~3 seconds.

Clear, user-friendly error messages.

UC2 - User Login & Dashboard Access

Table 2.23 : Case Description for User Login & Dashboard Access
Use Case User Login & Dashboard Access
Authenticate users and provide access to the correct dashboard
Goal based on their role.
Precondition User account exists and is active.

Success End Condition

User is authenticated and redirected to the appropriate dashboard

(Patient, Doctor, Admin).

Failed End Condition

User remains unauthenticated and sees a clear error (wrong

credentials, deactivated account).

Primary Actors:

Patient, Doctor, Admin

Secondary Actors:

Authentication service / session manager

Description / Main

Success Scenario

User navigates to the login page.
User enters email and password.
System validates input and checks credentials.

System verifies account status (active).
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System creates a session / token for the user.

System determines role and redirects to the appropriate dashboard.

Alternative Flows

Al: Incorrect email or password = System shows an error and
allows retry.

A2: Account deactivated = System informs user that the account is
inactive.

Quality Requirements

Login response within ~2 seconds.
All communications over HTTPS.

Session/token managed securely (no exposure of credentials).

UC3 - Book Appointment

Table 2.24 : Case Description for Book Appointment

Use Case Book Appointment
Allow a patient to book a non-overlapping appointment with a
al . . . .
Go doctor and receive reminders/notifications.
Patient is logged in.
Precondition

Doctor has an existing schedule with available slots.

Success End Condition

Appointment is created, slot is marked as booked, and confirmation

notification is sent.

Failed End Condition

Appointment is not created and patient is informed of the reason

(e.g., conflict, invalid data).

Primary Actors:

Patient

Secondary Actors:

Doctor

Appointment system
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Notification system

Description / Main
Success Scenario

Patient opens “Book Appointment” page.

Patient selects a doctor.

System displays doctor’s available dates and time slots.

Patient selects a date and time.

System checks the selected slot for conflicts/overlaps.

System creates the appointment with initial status (e.g., Pending).
System marks that slot as booked.

System sends an in-app notification (and scheduled reminder) to

patient and doctor.

Alternative Flows

Al: Selected time slot has just been booked - System shows

conflict message and refreshes availability.

A2: Patient cancels before saving - No appointment is stored.

A3: Validation error (missing date/time) - System prompts patient

to provide required info.

Quality Requirements

Real-time availability (minimal race conditions).
Conlflict check and booking within ~2-3 seconds.

Reliable reminder mechanism (no duplicate reminders).

UC4 — Patient—Doctor Chat

Table 2.

25 : Case Description for Patient—Doctor Chat

Use Case

Patient—Doctor Chat
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Goal

Provide real-time messaging between a patient and an assigned

doctor during an active chat session.

Precondition

Patient and doctor are logged in.

A valid appointment and chat session exist and are not expired.

Success End Condition

Messages are delivered and displayed to both participants in real
time.

Failed End Condition

Message is not delivered; user is notified (connection issue or

session expired)

Primary Actors:

Patient, Doctor

Secondary Actors:

Real-time messaging service (e.g., Pusher/WebSocket)

Notification system

Description / Main
Success Scenario

Patient or doctor opens the chat linked to a specific appointment.

System verifies that both users are the assigned patient and doctor

and that the session is active.

User types a message and clicks send.
System sends the message via real-time messaging service.
The receiver’s chat window displays the new message.

System updates message status (e.g., delivered/read).

Alternative Flows

Al: Chat session expired = System shows message that session is

closed; sending disabled.

A2: Network connection lost - System shows error and retries

sending when connection resumes.

Quality Requirements

Message latency typically < 1 second.
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Only authorized users can access a given chat.

Chat history stored securely and associated with the appointment.

UCS — Manage Medical Records

Table 2.26 : Case Description for Manage Medical Records

Use Case Manage Medical Records
Allow doctors to upload, view, and replace medical records related
al . . . .
Go to a patient’s appointment; allow patients to view them.
Doctor or patient is logged in.
Precondition

Relevant appointment exists.

Success End Condition

Medical record is stored/updated with metadata and is viewable by

authorized users.

File is not stored or retrieved; user is notified of the error (e.g.,

Secondary Actors:

Failed End Condition . .

invalid type, system error).
Primary Actors: Doctor

Patient

File storage subsystem

Database

Description / Main
Success Scenario

Doctor selects an appointment from the list.

Doctor opens the “Medical Records” section.

Doctor uploads one or more medical files and optionally adds notes.
System validates file size and MIME type.

System stores the file and its metadata (name, type, size,
appointmentld).
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Patient later logs in and opens the same appointment.

Patient views the list of associated medical records and

opens/downloads them.

Alternative Flows

Al: File type not allowed - System rejects upload and shows

reason.

A2: Doctor chooses to replace existing record = System removes

old record (or marks as superseded) and saves new one.

A3: Record not found when patient tries to view = System shows

“No records available”.

Quality Requirements

Secure storage (access control by patient/doctor only).
Reasonable upload time; large file handling.

Auditability (who uploaded/modified records).

UC6 — Manage Schedules (Doctor)

Table 2.27 : Case Description for Manage Schedules (Doctor)

Use Case Manage Schedules (Doctor)

Enable doctors to create, edit, delete, and mark appointment time
S slots as unavailable.
Precondition Doctor is logged in.

Success End Condition

Updated schedule is saved and visible in patient booking interface.

Failed End Condition

Changes are not saved due to validation errors or system issues;

doctor is notified.

Primary Actors:

Doctor
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Secondary Actors:

Admin (may adjust schedules on behalf of doctor)

Database / scheduling system

Description / Main
Success Scenario

Doctor opens the schedule management page.
Doctor selects a date range or specific day.
Doctor adds new available time slots or edits existing ones.

System validates that new slots do not overlap with existing booked

appointments.

Doctor (optionally) marks certain slots as unavailable.
System saves the updated schedule.

Patients see updated availability when booking.

Alternative Flows

Al: Doctor tries to delete a slot that already has a booked

appointment - System blocks deletion and notifies doctor.

A2: Time range invalid (end before start) - System shows

validation error.

Quality Requirements

Intuitive UI for time-slot editing.
Robust validation to avoid inconsistencies.

Schedule updates propagated quickly to patient views.

UC7 — Admin User & Appointment Management

Table 2.28 : Case Description for Admin User & Appointment Management

Use Case

Admin User & Appointment Management

Goal

Allow administrators to manage users, appointments, and (if

necessary) doctors’ schedules.
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Precondition

Admin is logged in with appropriate privileges.

Success End Condition

Selected user/appointment/schedule changes are applied

successfully

Failed End Condition

Changes are not applied; admin is informed of the problem.

Primary Actors:

Admin

Secondary Actors:

Patient, Doctor

Database system

Description / Main
Success Scenario

Admin opens the admin dashboard.

Admin views lists of users and appointments.

Admin selects a user to activate/deactivate or edit basic info.
Admin selects an appointment to view details.

Admin cancels or deletes an appointment if necessary (e.g., doctor
unavailable).

Admin optionally creates or modifies a schedule on behalf of a
doctor.

System saves changes and, where relevant, notifies affected users.

Alternative Flows

Al: Admin attempts to modify non-existent record = System

shows “Record not found”.

A2: Admin cancels appointment close to appointment time -

System warns and asks for confirmation.

Quality Requirements

Strong access control (only admins have these options).
All admin actions logged for auditing.

Interface responsive and able to handle large data sets.
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UCS8 - Notification Handling

Table 2.29 : Case Description for Notification Handling

Use Case Notification Handling
Generate and deliver notifications for key events (bookings,
Goal updates, messages, uploads, announcements) through in-app and
external channels.
Triggering event occurs (e.g., appointment created, message sent).
Precondition

User has at least one notification channel active.

Success End Condition

Notification is created, delivered to user, and appears in notification

panel with correct status.

Failed End Condition

Notification is not delivered or not recorded; system logs the failure.

Primary Actors:

Patient, Doctor, Admin (as recipients)

Secondary Actors:

Notification service (in-app, email, SMS, WhatsApp, push provider)

Description / Main
Success Scenario

A triggering event occurs (e.g., appointment booked).

System creates a notification entry with type, recipient, and

message.

System pushes the notification to the in-app notification panel.

System optionally sends external notifications via configured

channels (email/SMS/WhatsApp).

User opens the notification panel and views new notifications.

User marks notifications as read; system updates unread count.

Alternative Flows

Al: External channel API fails = System retries or logs error and

still shows in-app notification.
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A2: User has disabled a specific channel - System only uses

allowed channels.

Quality Requirements

Real-time or near real-time delivery (< 2 seconds for in-app).
Accurate unread counts.

High reliability for external channels with retry mechanisms.

UC9 - System Security & Data Management

Table 2.30 : Case Description for System Security & Data Management

Use Case System Security & Data Management

Ensure secure storage, access, and handling of all system data and
Goal )

enforce security controls.

System is deployed and running with configured database and
Precondition

security modules

Success End Condition

Data is stored safely; only authorized users access protected

information; file uploads are validated.

Failed End Condition

Unauthorized access attempt detected or insecure data handling;

operation is blocked and logged.

Primary Actors:

System Admin

Secondary Actors:

All users (indirectly)
Authentication/authorization services

Database and file storage systems

Description / Main
Success Scenario

User attempts to access a protected resource (API/page).

System verifies authentication token/session.
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System checks user role and permissions.
System grants or denies access accordingly.
When storing credentials, system hashes passwords before saving.

When a file is uploaded, system validates MIME type and size
before storing.

System regularly backs up critical data (appointments, users,
records).

Alternative Flows

Al: Authentication fails or token expired - System returns

unauthorized error and redirects to login.

A2: User lacks permission for requested resource - System denies

access and logs the attempt.

A3: File fails validation - System rejects upload and shows error.

Quality Requirements

All traffic over HTTPS.
Strong password hashing and secure token/session management.
Role-based authorization checks on all sensitive endpoints.

Regular backups and secure storage for medical data (HIPAA-like
sensitivity, if applicable).
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2.3.3 Activity Diagram

e User Registration
[ stan
[ Open Registration Page ]

|

[ Enter Registration Details ]

alidate Input & Email Uniqueness

Hash Password

no
¢ [ Store User In Database }

Show Validation Error ’ l

p

" /

‘ Show Success Message

N

End |

Figure 2.2 : Activity Diagram for User Registration
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User Login & Dashboard Access

Open Login Page

Validate Credentials &
Check Account Status

yes Determine User Role

no

i Redirect to Appropriate Dashboard
p ~ (Patient / Doctor / Admin)
Show Error
(invalid or deactivated)
N 7
End |

Figure 2.3 : Activity Diagram for User Login & Dashboard Access
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Book Appointment

| start

Open 'Book Appointment’ Page

v

Select Doctor

v

View Available Dates & Time Slots

v

Select Date & Time Slot

Validate Slot Create Appointment
{check overlap & input) yes (status: Pending)
no J
4
s Mark Slot as Booked
Show Error /
Refresh Availability
. ) !

Schedule Reminders
{patient & doctor)

l

Send Confimation
Notification

Figure 2.4 : Activity Diagram for Book Appointment
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Patient-Doctor Chat

Start

T

[ Open Chat Window ’

(from Appointment)

Verify Chat Session
& Participants

Type Message
Send Message

Deliver via
Real-Time Service

Display Message
to Receiver

no

-

P
Show Error
(Session Expired / Invalid)

Update Read/Unread
Status & Notification

Show Error
(Connection Issue) More Messages?

End ‘7no

Figure 2.5 : Activity Diagram for Patient-Doctor Chat
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Manage Medical Records

Start
Doctor Opens
Appointment List
Select Appointment
Open Medical
Records Section

yes

Choose Action
no
View Existing
Medical Records

Upload / Replace
Medical File

Validate File
(type & size)

Store File &
Metadata in System
Add / Update
Doctor Notes

Patient Views
Medical Records

1

End

ye!

no {

Show Error
(Invalid File)

ps

Figure 2.6 : Activity Diagram for Manage Medical Records
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Manage Schedules (Doctor)

| sen

Open Schedule
Management Page

Select Day /
Date Range

Choose Action
(Create / Edit / Delete /
Mark Unavailable)

Delete Time Slot

Validate Schedule
overlaps & booked slots)

yes Reflect Changes
l in Patient Booking View

Show Error
(Invalid / Overlap /
Has Booked Appointments)

More Changes?

End

Figure 2.7 : Activity Diagram for Manage Schedules (Doctor)
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Admin User & Appointment Management

Start

Open Admin

Dashboard

Choose Area
rs / Appointments / Schedul EaE
Manage Users
Manage Apoolnlmenll
View & Manage View & Manage Create / Edit
Users Appointments Doctor Schedules
View User List View Appointment List Select Doctor
& Select User & Select Appointment for Schedule
Acliesis | Basclta Cancel / Delete Create / Modify
or Edit User Appoiaimact Time Slots

Save User
Changes

]

Save Schedule
Changes

J

Figure 2.8 : Activity Diagram for Admin User & Appointment Management
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Notification Handling

Trigger Event
(booking / message / upload /

announcement)

b

Create Notification
Entry in System

> Push In-App
Determine Channels Notfication & Update Badge
Q-App / Email / SMS / WhatsApa
s N
Send External Notification(s) User Opens
via Email / SMS / WhatsApp API Notification Panel
.
e l 3
Display Notifications
External Delivery N & Unread Count
Successful? =s L
no (
+ User Marks.
€ Y Notification as Read
Log Error & - J
Schedule Retry / Fallback |_v
J

Update Read Status
& Unread Badge Count

End

Figure 2.9 : Activity Diagram for Notification Handling
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System Security & Data Management

( Start )

© ™

Incoming Request Deny Access ( )

(Page / API / File Upload) and Log Attempt Reject File
L and Show Error
h k J
i A
failed .y

Check Authentication
(Session / Token)

Check Authorization

il ?
and Role Permissions ueees Shielpcal

failed uploaded
aI' W
P - (
2 Validate File
Reject Request .
and Redirect to Login J l L (MIME Type and Size)

Business Logic

!

[ Store / Retrieve Data I

[ Process Request

-~

Securely from Database

!

Send Response
Securely to Client

v

End

Figure 2.10 : Activity Diagram for System Security & Data Management
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2.3.4 Sequence Diagram

User

User

SDO1 - User Registration

Open registration page

Web App

Show registration form

Enter details (name, email, password, role)

Auth/Validation

Validate input & check email uniqueness

Query user by email

Database

User exists / not found

Show success message / redirect to login

<

Registration success

P,
Validation result
e e e enaaeeeeaeeeenaeeeneneeaaneeannns
alt [Email already exists]
Show error (duplicate email)
""" [Valid details]
Hash password
Apply beryjpt hashing
I
Save new user (hashed password)
Insert OK

s

Web App

Auth/Validation

Figure 2.11 : Sequence Diagram for User Registration
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e SDO2 - User Login & Dashboard Access

User Web App Auth Service Database

Request login page

Show login form

Submit email & password

Authenticate(email, password)

Fetch user by email

Return user record (hashed password, role)

<

Verify pasgword hash

Auth result (success/fail + role)

[Invalid credentials or inactive account

Show error message

[Valid credentials]

Create sesgion / token

Redirect to dashboard (Patient / Doctor / Admin)

User Web App Auth Service Database

Figure 2.12 : Sequence Diagram for User Login & Dashboard Access

© Daffodil International University



e SDO03 - Book Appointment

Patient

Open "Book Appointment" page

Web App

Show list of doctors

Select doctor

Display available dates & times

[Schedule Service] [Appointment Service]

[ Database ] [Notiﬁcation Service]

Request available slots (doctorId)

Get d

ctor's schedule

Retu

n available slots

Available slots

Select date & time slot

Validate slot (check oyerlap)

Check existing appointments

Return availability

Show error / refresh slots

[Slot jnvalid or overlapping]

Slot unavailablp

Show confirmation

Appointment creafed

Slot valid]

Create appointment (Pending)

Insert OK

Send bpoking notification

Schedule reminder

Patient

Weh App

Figure 2.13 : Sequence Diagram for Book Appointment
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[ Schedule Service ] [ Appointment Service ]

[ Database ] l Notification Service]
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e SD 04 - Patient—Doctor Chat

[ Patient ] [ Doctor ]

Open cHat from appointment

Web App

Open chat from appointment

[ Chat Service (Session) ] [Real-Time Service ] [ Database ]

Verify chat session (appointmentlId, patient, doctor)

Check session (actile, not expired)

Session info

Session valid / invalid

[Se:

sion invalid or expired]

Show "[Chat session expired"

Show "Chat session expired"

Session valid]

Pisplay chat Ul

Display chat UI

Typ

P & send message

[Patient sends message]

Check permission (is patient in session?)

0K

Store message (sender, fext, status=sent)

Publish message event

Deliver message in U

Optional: update message status (read)

Show dglivered/read indicator

Read status

pdated

Type & send message

[Doctor sends message]

Check permission (is doctor in session?)

OK

Store message (sender, 4

lext, status=sent)

Publish message event

Deliver message in UI

Optional: update message status (read)

Show delivered/read indicator

Read status

pdated

[ Patient ] [ Doctor ]

Web App

46

Chat Service (Session) l [ Real-Time Service ] [ Database ]

Figure 2.14 : Sequence Diagram for Patient-Doctor Chat
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Opkn appointment details

SDO0S5 - Manage Medical Records

Web App

Medical Records Service ] [ File Storage ]

Database ] [ Notification Service l

how appointment info

o]

T

e} Medical Records section

Display list

Request existing medical records (appointmentId)

Return list of medical records

Fetch medical recprd metadata

Metadata result

Iselect file to upload

flipload or Replace File]

Validate file (type, size)

Validation OK / Error

Show file error (invalid type/size)

[Invalid File]

dd/Edit doctor notes

[Vvalid File]

Upload file (PDF, image, doc)

File URL returned

Store metadata (name, type,

sfize, URL, appointmentId)

Insert

0K

Save no

es

Notes s:

ved

Notify pat]

ent about new/updated recdrd

Push notification

SHow "Upload successful"

Splect a medical record

[View Existing Records]

isplay medical record

Request file content

Return file

(Later) Patient views medical records

Display files list

Get records

Fetch metpdata

Metadpta

Return records

[ Doctor ] [ Patient ]

Web App

Medical Records Service] [ File Storage ] [ Database ] [Notiﬁcat\'on Service]

Figure 2.15 : Sequence Diagram for Manage Medical Records
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SDO06 - Manage Schedules (Doctor)

Doctor

Web App

Open Schedule Management page

Display schedule calendar UI

Select date/day or date range

Display available & existing slots

Schedule Service

‘ Database ’

Appointment Service

Request schedule for selected range

Fetch schedule entries

Schedule data

Return schedule

at

Add/Edit time slot

[Create or Edit Time]

Validate slot (overlap, format)

Slots]

Check existing slots

Slot validation result

Show "Cannot delete booked slot"

alt [Slot invalid]
. Error (overlap/conflict)
P Show error message
[Slot valid]
Save/Update slot
. Save OK
Slot updated
[Delete Slot]
Delete slot
Check if|slot has booked appointments
Query appointments for slot
Appointment list
alt [Slot has booked appointments]

Cannot delete

Slot removed

[Slot empty]

Delete slot

Deleted OK

Mark slot unavailable

Marked unavailable

[Mark Unavailable]

Update slot stat

Updated

Show updated schedule

Doctor

Web App

Schedule Service

‘ Database ’

Appointment Service

Figure 2.16 : Sequence Diagram for Manage Schedules (Doctor)
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SDO07 - Admin User & Appointment Management

Admin [ Web App ] [Admin Management Service] [ Database ] [Notiﬁ(ation Service ]

Open Admin Dashboard

Show dashboard (Users, Appointments, Schedules)

[Manage Users]

Select "Users" section

Request user list

Fetch all users

User list

Return user list

Display users

Select user (activate/deactivate/edit)

Apply user update

Update user record

Update OK

Update success

Show confirmation

[Manage Appointments;

Select "Appointments" section

Request appointment list

Fetch all appointments

Appointment list

Return appointments

Display appointments

Select appointment (cancel/delete)

Cancel/Delete appointment

Update appointment status / delete

Update/Delete OK

Operation success

Show confirmation

otify patient & doctor about change

Log notification

(Optional) Show notification ptatus

[Manage Schedules (on behalf off Doctor)]

Select “Schedules" section

Request list of doctors

Fetch doctors

Doctors list

Return doctors

Display doctors

Select doctor & edit schedule

Save schedule changes

Insert/Update time slots

Save 0K

Schedule update success

Show updated schedule

Admin

Web App ] [ Admin Management Service ] [ Database ] ’ Notification Service l

Figure 2.17 : Sequence Diagram for Admin User & Appointment Management
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SDOS - Notification Handling

System (Trigger Event)

Trigger notification event\n(booking, message, upload, announcement)

N cation Service

Create notificg

Web App

50

[ Database ] [ User ]

tion record

Notificati

n saved

Determine channels\n(In-Agp / Email / SMS / WhatsApp)

Push in-app notification event

Display notification + updatle unread count

alt [Extegnal channels enabled]
Fetch user contaft preferences
Return corftact info
Send mail/SMS/WhatsApp via API
alt [External
deliyery failed]
Log error +[queue retry
[Delifered
succegsfully]
Mark as Helivered
[No external channels]
Skip exterpal delivery

System (Trigger Event)

N cation Service

Open Notificatiory Panel
Request list of notifications
Return notification list
Display notificatjons
Mark notification ps read
Update read status
Status updated
Update unread badge

Web App

[ Database ]

]

Figure 2.18 : Sequence Diagram for Notification Handling
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e SDO09 - System Security & Data Management

Client (Web/App)

Send request (API / Page / File Upload)

Web Server

l Security Layer l

l Database ] [ File Storage ]

Validate authentication (token/session)

alt

401 Unauthorized / Redirect to Login

[Not authenticated]

Authentication failed

[Authenticated]

Authentication 0K

Check role permissions

403 Forbidden

[Not authorized]

Authorization failed

[Authorized]

Authorization 0K

Check if request is file upload

[File upload request]

Validate file (MIME type, size)

Error (Invalid file)

[Invalid file]

File invalid

[Valid file]

File valid

Uplo;

d file

Fil

URL

Save file metadata

Metadata saved

[Normal (non-file) request]

Perform DB action (query/insert,

update)

DB operation result

Secure response returned

[Request includes pass|

Hash password (bcrypt)

Hash complete

Save hashed password

ord]

Saved

Write audit log

Log stored

Client (Web/App)

Figure 2.19 : Sequence Diagram for System Security & Data Management

Web Server

lSecumyLayerl l Database ] [ File Storage ]

© Daffodil International University

51



2.3.5 ER Diagram

52

Figure 2.20 : ER Diagram
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Chapter 3 : Software Testing

1.1 Testing Features

53

This section outlines the major features of the Doctor Appointment System that were tested to

verify compliance with the functional requirements. Testing focused on ensuring that the

workflows for Patients, Doctors, and Administrators operate correctly and reliably across all

modules of the system.

Table 3.1 : Testing Features Table

Feature Area

Specific Functionality Tested

User Authentication

User Registration, User Login, Role-Based Access Control,

Session Handling, Unauthorized Access Prevention

Appointment Booking
(Patient)

View Doctors, View Available Time Slots, Select Slot, Book
Appointment, Conflict/Overlap Validation, Appointment

Confirmation

Doctor Schedule

Management

Create Time Slots, Edit Time Slots, Delete Time Slots, Mark
Slot as Unavailable, Overlap Validation, Reflect Changes in

Patient View

Real-Time Chat (Patient—

Open Chat Session, Verify Session Validity, Send & Receive

Doctor) Messages, Real-Time Delivery, Read/Unread Status Update
Medical Record ) ) ) ) o

Upload Medical Files, File Type & Size Validation, Replace
Management (Doctor & o ) i

Existing Records, View Medical Records, Metadata Storage
Patient)

Admin User Management

View User List, Activate/Deactivate User, Edit User Details,

Prevent Unauthorized Admin Access
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Admin Appointment View All Appointments, Cancel/Delete Appointment, Update
Management Appointment Status, Modify Schedule on Behalf of Doctor

In-App Notifications, Real-Time Alerts, Unread Count Update,
Notification System External Channel Triggers (Email/SMS/WhatsApp), Retry

Mechanism

Authentication Token Validation, Role-Based Permissions, File
System Security & Data o )
Type Restrictions, Secure Data Storage, Error Handling for
Integrity
Protected Routes

1.2 Testing Strategies

e Unit Testing:

Ensured individual components and backend functions (such as appointment validation,

schedule generation, and authentication utilities) operated correctly in isolation.
e Integration Testing:

Verified interactions between modules such as booking — notifications, schedule —

availability updates, and chat session — real-time messaging service.
e Manual E2E Testing:

Conducted end-to-end testing of fulfill workflows for Patient, Doctor, and Admin roles,
together with registration, login, booking appointments, chatting, managing schedules,

uploading medical records, and receipt notifications.

1.3System Testing

System Testing was performed to validate that the Doctor Appointment System works as a
complete, integrated application.
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The goal was to ensure end-to-end functionality across all user roles—Patient, Doctor, and

Admin—while verifying that business rules, workflows, and data handling operate correctly under

realistic conditions.

Table 3.2 : System Testing

Test
Case Feature Test Steps Expected Result Status
ID
1. Open registration
page. User account is created,
TC- [ (Positive) User | 2. Fill out form with stored in database with hashed P
ass
01 Registration valid name, email, password, and redirected to
password, and role. login page.
3. Click Register.
(Negative) User | 1. Enter an email already
TC- ) System shows error: “Email
Registration — registered. Pass
02 ‘ already in use.”
Email Exists 2. Click Register.
. . User is authenticated and
1. Enter valid email and )
TC- [ (Positive) User redirected to correct
password. . Pass
03 Login dashboard (Patient / Doctor /
2. Click Log In. )
Admin).
(Negative) User | 1. Enter valid email and _
TC- ) System displays “Invalid
Login — Invalid | incorrect password. Pass
04 ‘ credentials”message.
Password 2. Click Log In.
1. Log in as Patient. Doctor list loads with names,
TC- | (Positive) View _ L
2. Navigate to Find specialization, and Pass

05 Doctors

Doctors page.

availability.
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(Positive) View

System displays available

TC- 1. Log in as Patient. ) )
Available Time dates and time slots without Pass
06 2. Select any doctor. .
Slots duplicates.
1. Log in as Patient.
2. Select doctor — Appointment is created, slot
TC- | (Positive) Book )
choose date & time. marked booked, and Pass
07 Appointment . _ . _
3. Click Book confirmation notification sent.
Appointment.
(Negative) 1. Try booking a slot that .
TC- System prevents booking and
Overlapping was recently booked by _ Pass
08 refreshes available slots.
Booking another user.
TC (Positive) 1. Login -> open active | Message delivered in real-
- Patient-Doctor | appointment chat. time, visible to both users Pass
Chat 2. Send a message. with read/unread status.
TC (Positive) 1. Log in as Doctor. File accepted, metadata
o Upload Medical | 2. Open appointment - | stored, patient receives Pass
Record upload valid file. notification.
(Positive) View | 1. Log in as Patient. _ )
TC- ) System displays correct list of
Medical 2. Open appointment i Pass
11 _ uploaded medical records.
Records details.
(Positive) )
1. Log in as Doctor. Schedule updates saved and
TC- | Manage ) ) ) )
2. Create / Edit / Delete | reflected in patient booking Pass
12 Schedule ) i
time slots. view.
(Doctor)
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(Positive) 1. Log in as Admin.
TC- . User status updated
Admin User 2. Activate or deactivate Pass
13 successfully.
Management user.
(Positive) ) ]
1. Log in as Admin. )
TC- | Admin Appointment updated and
2. Cancel or delete . . Pass
14 Appointment ) notifications sent.
appointment.
Update
' In-app notifications displayed;
(Positive) Trigger
TC- unread count updates;
Notification booking/chat/upload ) | Pass
15 external channels triggered if
Handling actions.
enabled.
1. Attempt accessing
TC- [ (Positive) _ System blocks access and
protected routes without . . Pass
16 System Security redirects to login.

authentication.
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Chapter 4 : Deployment and Maintenance

4.1 Deployment Overview

Table 4.1 : Deployment Overview

58

Aspect Details
Hosting Platform | Vercel (Next.js deployment with auto-builds)
Database MongoDB Atlas (cloud-hosted NoSQL)
Real-Time ) )
Pusher (chat + notification events)
Services
Environment ) )
Secure credentials stored in .env (DB URI, Auth secrets, Pusher keys)
Variables
Deployment Type [ Continuous Deployment via GitHub - Vercel

4.2 Deployment Steps

Table 4.2 : Deployment Steps

Step

Description

1. Configure

Environment

Added MongoDB, NextAuth, Pusher keys in .env.

2. Build
Application

Ran production build and validated API routes.

3. Deploy to Vercel

Connected GitHub repo, enabled auto-deploys.
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4. Setup Database

Configured MongoDB Atlas cluster and collections.

5. Connect Real-

Time Services

Added Pusher app keys and tested live chat & notifications.

6. Final Testing

Verified booking, chat, schedule, uploads in live environment.

4.3 Maintenance Overview

Table 4.3 : Maintenance Overview

Maintenance Type Activities

Corrective Bug fixes, API error correction, UI fixes.

Adaptive Updating dependencies, adjusting to API changes (Pusher/Vercel).
Perfective UI/UX improvements, performance optimization.

Preventive Regular backup checks, security patching, log monitoring.

4.4 Monitoring & Backup

Table 4.4 : Monitoring & Backup

Area Tools / Activities
Performance _

Vercel Analytics, MongoDB Atlas Performance Dashboard
Monitoring

Error Tracking

Server logs, API logs, Vercel function logs
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Backup & .

Automated daily backups via MongoDB Atlas
Recovery
Real-Time

Pusher Dashboard for message delivery status
Monitoring

4.5 Security Maintenance

Table 4.5 : Security Maintenance

Security Task

Description

Access Control Review | Ensure roles (Admin/Patient/Doctor) are correctly enforced.

API Key Rotation

Regenerate Pusher / DB credentials if needed.

HTTPS Enforcement | All communications secured using SSL.

File Validation

Validate uploaded medical files (type & size).
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Chapter 5 : User Manual

This user manual provides clear, step-by-step instructions for installing, configuring, and running
the Smart Doctor Appointment System in a local development environment. The guide is intended
for developers, testers, and technical users who want to set up the full project (frontend + backend
+ database + real-time services) on their own machine.

The manual covers environment setup, project installation, API configuration, and database

connectivity.

5.1 Environment Setup

5.1.1 Install Visual Studio Code

1.

2.

Visit the official Visual Studio Code website:

https://code.visualstudio.com/download

Select the installer suitable for your operating system (Windows, macOS, Linux).

Download and complete the installation following the on-screen instructions.

5.1.2 Install Node.js

1.

bash
node -v

npm -v

Open the Node.js download page:

https://nodejs.org/en/download

Download the LTS version recommended for most users.
Run the installer and complete the setup.

Confirm installation by running in terminal:

5.1.3 Install MongoDB (Optional for Local DB)

If you plan to use local MongoDB instead of MongoDB Atlas:

1.
2.

Go to: https://www.mongodb.com/try/download/community

Choose Latest Version.
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3. Download the installer and run it.
4. Select Complete Setup.
5. Finish installation and start the MongoDB service.

(If using MongoDB Atlas, skip this step.)

5.2 Setup Frontend & Backend
5.2.1 Pull Project from GitHub

bash

https://github.com/jubail65/doctor-appointment-system

5.2.2 Install Dependencies

Open terminals in both folders:

bash

npm install

5.2.3 Create Environment Files (.env.local)

Create a .env.local file inside the project root.

Example .env.local for Doctor Appointment System:

bash

MONGODB_URI="mongodb+srv://doctor admin:mypasswordl23@cluster(0.x1f
mgus .mongodb.net/doctor-appointment”

NEXTAUTH SECRET="NO9INKOwjwl / 9GAMt cggwnKpbcB30UAWvoMkZvcanOQo="
NEXTAUTH URL="http://localhost:3000"
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NEXT PUBLIC_ PUSHER KEY=1d5dbb3b7c050ab6e2£f3
NEXT PUBLIC PUSHER CLUSTER=ap2
PUSHER APP ID=2070563

PUSHER KEY=1d5dbb3b7c050ab6e2f3

PUSHER SECRET=5484e26c97ad4b2cecb6b4da

PUSHER CLUSTER=ap2

PUSHER USE TLS=true

Required values include:

MongoDB Atlas connection string
NextAuth secret

Pusher real-time API keys
Application URL

5.2.4 Start the Development Server

bash

npm run dev

This automatically starts API routes

bash
http://localhost:3000

5.2.5 Troubleshooting Common Issues

Frontend not loading or API showing errors?
1. Open the API configuration file (example):
bash

doctor-appointment-system/src/lib/axios.js (or api.js)

2. Check the API base URL:
bash

baseURL: "http://localhost:3000/api"
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npm run dev

Update the URL if using separate backend.
Save changes (Ctrl + S) and restart:

5.3 Connect to MongoDB Atlas (Remote Database)

5.3.1 Open MongoDB Atlas

1.
2.

Visit: https://www.mongodb.com/cloud/atlas

Log in or create an account.

5.3.2 Create Cluster

1.
2.
3.

Click Build a Database.
Choose the free MO cluster.

Select region and create cluster.

5.3.3 Whitelist IP & Get Connection URL

bash

1
2
3.
4

Go to Network Access - Add IP: 0.0.0.0/0 (developer mode).
Go to Database - Connect.
Choose Connect Using Connection String.

Copy the connection URL:

64

mongodb+srv://<username>:<password>@cluster.mongodb.net/?retry Writes=true&w=majorit

y
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5.4 Smart Doctor Appointment System Interface

5.4.1 Login User - All User

Doctor Appointment System

Login
[ |

Figure 5.1 : Login User

5.4.2 Register User - All User

Doctor Appointment System

Register
[ '
| Emai |
Password |
[ Patient 2)

Figure 5.2 : Register User

© Daffodil International University

65



5.4.3 Dashboard - Admin

Doctor Appointment System Dashboard Doctors Add Doctor  Appointments

Schedule

5 @

Analytics Dashboard

Monitor appointments, capacity, and patient engagement at a glance

WINDOW - OCT 30 - NOV 28

TOTAL APPOINTMENTS

8

NO-SHOW RATE

0.0%

TODAY

Daily appointments 2days
Status distribution

Pending 1(13%)
—

Completed 7 (88%)
Cancelled 0 (0%)

ACTIVE DOCTORS

1

AVERAGE PER DAY

2.0

Busiest doctors

Dr. John Doe
7 appts

RANGE

Last30days ¢

REGISTERED PATIENTS

6

Top5

Dr. John Doe

1 appts enm—

Patient demographics

Male

Unknown

Figure 5.3 : Dashboard — Admin

5.4.4 Doctors List - Admin

Doctor Appointment System Dashboard Doctors Add Doctor Appointments ~ Schedule

5 @

% Doctors

Add Doctor

Name Specialization Status Actions

Dr. Aisha Rahman Pediatrician active A Edit EJ Delete
Dr. Arif Hossain Cardiologist active A Edit EF Delete
Dr. Habib Ullah Surgeon active A Edit & Delete
Dr. John Doe Cardiology active A Edit & Delete
Dr. Nusrat Jahan Dermatologist active \\, Edit £ Delete
Dr. Omar Faruq Neurologist active \\‘ Edit j Delete
Dr. Priya Sharma Dermatologist active A Edit EJ Delete
Dr. Reza Karim Psychiatrist active A Edit EJ Delete
Dr. Rina Das Psychiatrist active A Edit & Delete
Dr. Shaila Begum General Physician active A Edit EF Delete
Dr. Tanvir Alam Orthopedic active A Edit Delete

Figure 5.4 : Doctors List — Admin
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5.4.5 Add New Doctors - Admin

Doctor Appointment System Dashboard Doctors Add Doctor Appointments ~ Schedule a *
Add Doctor
[Neme ]
X ]
= ]
Specialization
(= Select - <)
Available Days
©O Monday O Tuesday
O Wednesday O Thursday
O Friday O Saturday
O Sunday
Start Time [09:00 AM] End Time [05:00 PM]
Status
o @ Active O @ Not Active
Figure 5.5 : Add New Doctors - Admin
5.4.6 All Appointments List - Admin
Doctor Appointment System Dashboard Doctors Add Doctor ~ Appointments ~ Schedule Jay *

2= All Appointments

Filter by doctor

] [ Filter by patient

| =

Doctor Patient Date Time Status Actions

Dr. John Doe Mr. Tushar 2025-11-16 09:00 - 09:30 Completed
Dr. John Doe Mr. Tushar 2025-11-15 15:30 - 16:00 Completed
Dr. John Doe Abdullah Al Abid 2025-11-01 18:00 - 18:30 Completed
Dr. John Doe Mr. Tushar 2025-10-31 22:40 Completed
Dr. John Doe Mr. Tushar 2025-10-29 10:50 Completed
Dr. John Doe Mr. Tushar 2025-10-30 10:00 Completed
Dr. John Doe Mr. Tushar 2025-10-29 11:20 Completed
Dr. John Doe Mr. Tushar 2025-10-26 10:00 Pending

Figure 5.6 : All Appointments List - Admin
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5.4.7 Manage Doctor Schedules - Admin

D
&

Doctor Appointment System Dashboard Doctors Add Doctor ~ Appointments  Schedule

Admin — ge Doctor Schedules
[ Dr. John Doe (john.doe@hospital.com) O]
11/28/2025 I ‘ 12:30 PM ] [ 12:30 PM l Note (optional)
Date Start End Status By Patient Note Actions

[2025-11-01 15:00 15:30 available doctor -
[2025-11-01 15:30 16:00 available doctor -
[2025-11-01 16:00 16:30 available doctor -
[2025-11-01 16:30 17:00 available doctor -
[2025-11-01 17:30 18:00 available doctor -
[2025-11-01 18:00 18:30 available doctor patient2@gmail.com
[2025-11-01 18:30 19:00 available doctor -
[2025-11-01 19:00 19:30 available doctor -
[2025-11-01 19:30 20:00 available doctor -
[2025-11-01 20:00 20:30 available doctor -
[2025-11-01 20:30 21:00 available doctor -
[2025-11-01 21:00 21:30 available doctor -
[2025-11-15 09:00 09:30 available doctor -
[2025-11-15 09:30 10:00 available doctor -
[2025-11-15 10:00 10:30 available doctor -
[2025-11-15 10:30 11:00 available doctor -
[2025-11-15 11:00 11:30 available doctor -
[2025-11-15 11:30 12:00 available doctor -
[2025-11-15 12:00 12:30 available doctor -
[2025-11-15 12:30 13:00 available doctor - Edit Delete
[2025-11-15 13:00 13:30 available doctor - Delete
[2025-11-15 13:30 14:00 available doctor - it Delete
[2025-11-15 14:00 14:30 available doctor -
[2025-11-15 14:30 15:00 available doctor -
[2025-11-15 15:00 15:30 available doctor -
[2025-11-15 15:30 16:00 available doctor patient@gmail.com
[2025-11-16 09:00 09:30 available doctor patient@gmail.com
[2025-11-16 09:30 10:00 available doctor -
[2025-11-16 10:00 10:30 available doctor -
gﬂ—we 10:30 11:00 available doctor -

116 11:00 11:30 available doctor -
boos11-16 11-30 12:00 availahle dactar - Delata

Figure 5.7 : Manage Doctor Schedules - Admin
5.4.8 Profile Manage - Admin

Doctor Appointment System Dashboard Doctors Add Doctor Appointments ~ Schedule Jay e

2 My Profile

Profile Photo

Choose File no file selected

Full Name

I S.M. Jubail Islam I

Email

admin@gmail.com l

Phone

‘ 01795873211 I

Gender
(Male <)

Address
[ Dhaka-1216 ]

Save Changes

Figure 5.8 : Profile Manage - Admin
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5.4.9 Dashboard - Doctor

Doctor Appointment System Dashboard My Schedule ~Calendar

69

% My Appointments

Patient Date Time

Status

Action

Mr. Tushar 2025-11-16 09:00 - 09:30

Completed

Done
Open Chat @

Upload Prescription

Mr. Tushar 2025-11-15 15:30 - 16:00

Completed

Done
Open Chat @

Upload Prescription

Abdullah Al Abid 2025-11-01 18:00 - 18:30

Completed

Done
Open Chat

Upload Prescription

Mr. Tushar 2025-10-31 22:40

Completed

Done
Open Chat

Upload Prescription

Mr. Tushar 2025-10-29 10:50

Completed

Done
Open Chat

Upload Prescription

Mr. Tushar 2025-10-30 10:00

Completed

Done
Open Chat

Upload Prescription

Mr. Tushar 2025-10-29 11:20

Figure 5.9 : Dashboard - Doctor
5.4.10 Chat with Patient - Doctor

Completed

Done
Open Chat

Upload Prescription

Doctor Appointment System Dashboard My Schedule ~Calendar

&
H

©

Secure Chat

This 7S Dr. John Doe. Just checKing i T see Fiow you're Teeling today. Let me kow I you have any

concemns.
1112812025, 5:56:16 PM

Hello Dr. John Doe, | hope you're well. | have a quick question regarding my recent symptoms.
When you have a moment, could you please advise?
1112812025, 5:58:26 PM

Thank you, for letting me know. Depending on your symptoms, this may need prompt attention.
Please share the details, and if you experience severe pain or difficulty breathing, seek urgent care

immediately.
1112812025 M

o

Typas messe ]

Figure 5.10 : Chat with Patient - Doctor
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5.4.11 Upload Prescriptions / Reports - Doctor

®
Doctor Appointment System Dashboard My Schedule  Calendar JARN: ¥

Upload Prescriptions / Reports

Choose Files no files selected

general notes or instructions

Upload Files

Uploaded Files

File Type Note Date Actions

Doc-Exam2jpg  jpeg this is the instaction” Drink water more" 10/31/2025  Delete Replace

Figure 5.11 : Upload Prescriptions / Reports - Doctor

5.4.12 Manage Schedule - Doctor

®
Doctor Appointment System Dashboard My Schedule Calendar Jay Atx
{

Manage Schedule Weekly calendar view —

‘ 11/28/2025 H 12:30 PM ] l 12:30 PM ‘

Optional note for patients
s
O Repeat weekly
Date Start End Note Booked Actions
2025-11-01 15:00 15:30 - X Delete
2025-11-01 15:30 16:00 - X Delete
2025-11-01 16:00 16:30 X Delete
2025-11-01 16:30 17:00 - X Delete
2025-11-01 17:30 18:00 X Delete
2025-11-01 18:00 18:30 - Delete
2025-11-01 18:30 19:00 - X Delete
2025-11-01 19:00 19:30 - X Delete
2025-11-01 19:30 20:00 X Delete
2025-11-01 20:00 20:30 - X Delete
2025-11-01 20:30 21:00 X Delete
2025-11-01 21:00 21:30 - X Delete
2025-11-15 09:00 09:30 - X Delete
° 2025-11-15 09:30 10:00 - X Delete

Figure 5.12 : Manage Schedule - Doctor
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5.4.13 Manage Calendar View - Doctor

Doctor Appointment System Dashboard My Schedule Calendar JAY

My Calendar

Today Back Next November 24 — 30 Month

10:30 AM
11:00 AM
11:30 AM
12:00 PM
12:30 PM
1:00 PM
1:30 PM
2:00 PM
2:30 PM
3:00 PM
3:30 PM
4:00 PM
4:30 PM
5:00 PM

5:30 PM

Legend: @ Available

24 Mon 25 Tue 26 Wed 27 Thu 28 Fri 29 Sat

® Booked

Figure 5.13 : Manage Calendar View - Doctor

5.4.14 Manage Profile Manage - Doctor

Week

Day Agenda

30 Sun

Doctor Appointment System Dashboard My Schedule ~Calendar Jay

2 My Profile

\ Profile Photo
\A A Choose File no file selected
R

Full Name

[ Dr. John Doe l

Email

john.doe@hospital.com ]

Phone

I +88001878556482 I

Gender
(Male <)

Address

I Dhaka-1216 I

Save Changes

Figure 5.14 : Profile Manage — Doctor
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5.4.15 Dashboard - Patient

Doctor Appointment System Dashboard  Find Doctors

My Appointments

2 Available Doctors

Medical History

Dr. Aisha Rahman
Pediatrician

Sunday, Tuesday, Saturday
09:00 - 12:00

Book Appointment

Dr. Arif Hossain
Cardiologist

Monday, Wednesday, Friday
10:00 - 16:00

Book Appointment

Dr. Habib Ullah
Surgeon

Sunday, Thursday
09:00 - 17:00

Book Appointment

Dr. John Doe
Cardiology
Monday, Wednesday
10:00 AM - 3:00 PM

Book Appointment

Dr. Nusrat Jahan
Dermatologist
Tuesday, Saturday
11:00 - 17:00

Book Appoint

Dr. Omar Faruq
Neurologist
Tuesday, Friday
11:00 - 17:00

Book Appointment

Dr. Priya Sharma
Dermatologist

Monday, Wednesday
09:30 - 15:00

Book Appointment

Dr. Reza Karim
Psychiatrist

Tuesday, Thursday, Saturday
10:00 - 18:00

Book Appointment

Dr. Rina Das
Psychiatrist

Monday, Friday
00:00 - 19:00

Book Appointment

Dr. Shaila Begum
General Physician
Sunday, Wednesday, Friday
09:30 - 15:30

N Book Appointment

Dr. Tanvir Alam
Orthopedic
Monday, Thursday
10:00 - 16:00

Book Appointment

Figure 5.15 : Dashboard — Patient

5.4.16Dashboard - Patient

Doctor Appointment System Dashboard  Find Doctors

My Appointments

Find a Doctor

[ Search by name or specialization.

Dr. Aisha Rahman
Pediatrician
Sunday, Tuesday, Saturday + 09:00-12:00

Book Appointment

Dr. Arif Hossain
Cardiologist
Monday, Wednesday, Friday « 10:00-16:00

Book Appointment

Dr. Habib Ullah
Surgeon
Sunday, Thursday + 09:00-17:00

Book Appointment

Dr. John Doe
Cardiology
Monday, Wednesday + 10:00 AM-3:00 PM

Book Appointment

Dr. Nusrat Jahan
Dermatologist
Tuesday, Saturday * 11:00-17:00

Book Appointment

Dr. Omar Faruq
Neurologist
Tuesday, Friday - 11:00-17:00

Book Appointment

Dr. Priya Sharma
Dermatologist
Monday, Wednesday « 09:30-15:00

Book Appointment

Dr. Reza Karim
Psychiatrist
Tuesday, Thursday, Saturday » 10:00-18:00

Book Appointment

Dr. Rina Das
Psychiatrist
Monday, Friday « 00:00-19:00

Figure 5.16 : Find a Doctor - Patient
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General Physician
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5.4.17 Dashboard - PatientMy Appointments - Patient

Doctor Appointment System Dashboard Find Doctors My Appointments  Medical History o &
“7' My Appointments
Doctor Date Time Status Actions
Dr. John Doe 2025-11-16 09:00 - 09:30 Completed Chat with Doctor @
Dr. John Doe 2025-11-15 15:30 - 16:00 Completed Chat with Doctor
Dr. John Doe 2025-10-31 22:40 Completed
Dr. John Doe 2025-10-29 10:50 Completed
Dr. John Doe 2025-10-30 10:00 Completed
Dr. John Doe 2025-10-29 11:20 Completed
. . .
5.4.18 My Medical History- Patient
Doctor Appointment System Dashboard Find Doctors My Appointments  Medical History Q 3
My Medical History
Appointment Doctor File Note Date
6904e50628c9¢1624b51c102 john.doe@hospital.com Doc-Exam2.jpg this is the instaction" Drink water more” 10/31/2025

Figure 5.18 : My Medical History- Patient
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5.4.19 Profile - Patient

Doctor Appointment System Dashboard Find Doctors My Appointments  Medical History o i
2 My Profile
Profile Photo
Choose File no file selected
Full Name
[ Mr. Tushar J
Email
patient@gmail.com ‘
Phone
[ 01878556482 ]
Gender
((Male <)
Address
[ Mirpur-1, Dhaka-1216 J
Save Changes
5.4.20 Notificati All U
4. otifications - ser
. 0|
Doctor Appointment System Dashboard Find Doctors My Appointments  Medical History Q <&
Notifications Mark all as read
Em :
7 My Appou“ments New chat message
Dr. John Doe sent: Thank you, for letting me know.
Depending on your symptoms, this may need prompt
Doctor Date Time Status || New chat message Hctions
Dr. John Doe sent: this is Dr. John Doe. Just checking
Dr. John Doe 2025-11-16 09:00 - 09:30 Complef| " to see how you're feeling today. Let me k
New chat message
Dr. John Doe 2025-11-15 15:30 - 16:00 Complelf Dr. John Doe sent: this is Dr. John Doe. Just checking
in to see how you're feeling today. Let me k
Dr. John Doe 2025-10-31 22:40 Comple]
New chat message
Dr. John Doe sent: hi
Dr. John Doe 2025-10-29 10:50 Compl
completed
10 y Your appointment with Dr. John Doe is completed.
Dr. John Doe 2025-10-30 10:00 Complell. | ivte chatis open fo 7 days (uni Fri Dec 05
2025)
Dr. John Doe 2025-10-29 11:20 Compl

Close

Figure 5.20 : Notifications - All User
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Chapter 6 : Project Summary

6.1 Introduction

The Smart Doctor Appointment System was developed to modemize the traditional healthcare

appointment workflow by providing an accessible, efficient, and fully online platform for patients,

doctors, and administrators. The system enables users to manage appointments, schedules,

communication, and medical records through a secure and intuitive web interface. Built with
modern web technologies such as Next.js, MongoDB Atlas, NextAuth, and Pusher, the system

demonstrates the application of structured software engineering practices, including requirement

analysis, design modeling, implementation, and testing.

This chapter summarizes the overall outcomes of the project, its limitations, scope, future

enhancement opportunities, and concluding observations.

6.2 Project Limitations

Although the system performs effectively within its designed scope, several limitations were

identified during development:

The system currently supports web-based access only; no native Android or iOS
application is included.

Real-time communication is limited to text-based chat only, without support for audio or
video consultation.

The medical record upload feature accepts only basic file types (PDF, images), with no in-
built virus scanning or advanced verification.

Integration with external hospital management systems, e-prescription modules, or
national health databases is not implemented.

Notification channels (SMS/Email/WhatsApp) depend on external API services, which
may require paid plans for production use.

The UI/UX is designed for functional efficiency but does not include advanced

accessibility features such as screen-reader optimization.

These limitations present opportunities for improvement in future versions.
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6.3 Project Scopes

The primary scope of this system focuses on improving appointment workflow and

communication within a healthcare environment. Key features included within the project scope:

Secure user authentication for Patients, Doctors, and Admins.
Viewing doctor profiles, availability, and booking appointments.
Doctor schedule management with real-time slot updates.
Patient—Doctor real-time chat functionality.

Uploading and viewing medical records.

System-wide notification management.

Administrative tools for managing users, appointments, and schedules.

Cloud-based deployment and database integration.

The system is intended for clinics, private chambers, or small healthcare organizations seeking a

reliable digital appointment solution.

6.4 Future Works

Several improvement can significantly increase the system’s quantity:

Mobile App Development: Android and iOS applications for improved accessibility.
Video Consultation Module: Enabling online telemedicine visits via WebRTC or
integrated API services.

Al-Powered Appointment Suggestions: Intelligent recommendations for doctors based on
symptoms or patient history.

Advanced Medical Record System: Including diagnosis templates, prescription generation,
and doctor notes.

Integration with Government Health Systems: Synchronizing patient data with national

health databases (e.g., vaccination or ID verification).
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e Automated Chatbot Support: Assisting patients with booking, FAQs, and symptom-based
routing.

e Multi-language Support: Allowing users to choose regional languages.

e Enhanced Analytics Dashboard: Providing insights for doctors and admins (appointment

trends, patient reports, workload metrics).

6.5 Conclusion

The Smart Doctor Appointment System successfully demonstrates how modern web technologies
can be applied to overcome the inefficiencies of manual healthcare scheduling. Through secure
authentication, streamlined appointment booking, real-time communication, and digital medical
record management, the system enhances both patient convenience and doctor productivity. The
project reflects well-defined software engineering principles, comprehensive testing, and

structured implementation.

While there are limitations and opportunities for improvement, the system provides a strong
foundation for future expansion into a full-scale digital healthcare platform capable of supporting

advanced telemedicine and clinical workflow automation.
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