MediTrack: A Web Based Application
for Pharmacy Management System

By
Shahriar Hossain
213-15-4589

FINAL YEAR DESIGN PROJECT REPORT

This Report Presented in Partial Fulfillment of the
Requirements forthe Degree of Bachelor of Science in
Computer Science and Engineering

Supervised by
Mr. Mushfiqur Rahman

Assistant Professor
Department of Computer Science and
Engineering
Daffodil International University

Co-Supervised by
Mr. Shah Md Tanvir Siddiquee

Assistant Professor
Department of Computer Science and
Engineering
Daffodil International University

DAFFODIL INTERNATIONAL
UNIVERSITY
Dhaka, Bangladesh

September 17, 2025



APPROVAL

This Project titled “MediTrack: A Web Based Application for Pharmacy Management
System”, submitted by Shahriar Hossain, ID No: 213-15-4589 to the Department of Computer
Science and Engineering, Daffodil International University has been accepted as satisfactory for
the partial fulfillment of the requirements for the degree of B.Sc. in Computer Science and
Engineering and approved as to its style and contents. The presentation has been held on 16

September, 2025.

BOARD OF EXAMINERS

N

pd 3

Dr. S.M Aminul Haque (SMAH) Chairman
Professor & Associate Head

Department of Computer Science and Engineering

Faculty of Science & Information Technology

Daffodil International University

Dr. Md gir'Kabir ( Internal Examiner

Assistant Professor
Department of Computer Science and Engineering
Faculty of Science & Information Technology
Daffodil International University

Mr. Md Assaduzzaman (MA) Internal Examiner
Assistant Professor

Department of Computer Science and Engineering

Faculty of Science & Information Technology

Daffodil International University

=43

Dr. Md. Zulfiker Mahmud External Examiner
Professor

Department of Computer Science and Engineering

Jagannath University

©Daffodil International University i



DECLARATION

I hereby declare that this project has been done by me under the supervision of
Mr. Mushfiqur Rahman, Assistant Professor, Department of Computer Science
and Engineering, Daffodil International University. I also declare that neither
this projectnor any part of this project has been submitted elsewhere for the
award of any degree or diploma.

SuKe"vised y:
*—“‘e\'ﬁ“‘i Wi,

Mr. Mushﬁcllur Rahmzlin

Assistant Professor

Department of Computer Science and
EngineeringDaffodil International

University

Co-Supervised by:

/P~

Mr. Shah Md Tanvir Siddiquee
Assistant Professor

Department of Computer Science and
EngineeringDaffodil International
University

Submitted by:

)

Shahriar Hossain

Student ID: 213-15-4589
Department of Computer Science and
EngineeringDaffodil International
University

i
©Daffodil International University



ACKNOWLEDGEMENTS

This work would not have been possible without the support and contributions
of many individuals over the past two semesters. We are deeply grateful to
everyone who has assisted me in one way or another.

First, we express our heartfelt thanks and gratefulness to the almighty for
His divine blessing making it possible for us to complete the Final Year
Design Project (FYDP) successfully.

We are grateful and wish our profound indebtedness to Mr. Mushfiqur Rahman,
Assistant Professor, Department of Computer Science and Engineering, Daffodil
International University, Dhaka, Bangladesh. Deep knowledge and keen
interest of our supervisor in the field of Web Application to carry out this project.
His endless patience, scholarly guidance, continual encouragement, constant
and energetic supervision, constructive criticism, valuable advice, reading many
inferior drafts, and correcting themat all stages have made it possible to
complete this project.

We would like to express our heartfelt gratitude to the Head of the Department
of Computer Science and Engineering, for his kind help in finishing our project
and also to other faculty members and the staff of the Department of Computer
Science and Engineering, Daffodil International University.

We would like to thank our entire course-mates at Daffodil International
University, who took part in this discussion while completing the coursework.

Finally, we must acknowledge with due respect the constant support and patience of
our parents.

©Daffodil International University iii



ABSTRACT

This project introduces Meditrack, a comprehensive web-based application designed
to revolutionize business in pharmacies by integrating inventory management, billing,
customer records, and an online buy-sell system. A huge number of pharmacies in
Bangladesh are run manually, which leads to errors in stock calculations, time delays
in obtaining sales information, and customer credit management problems. Meditrack
addresses these issues by providing a single solution through which pharmacies can
manage medicine, note purchases, generate invoices, maintain customer credits, and
allow customers to purchase medicines online. The application is built using React.js
for the frontend, Node.js and Express for the backend, and MongoDB as the database,
with inherent provisions for VAT, discount, and unit calculations. Testing with sample
data found Meditrack to be consistent, accurate, and user-friendly. It reduces manual
labor, enhances efficiency, and makes pharmacy services available to online clients,
with potential scope for advanced reporting, analytics, and role-based access in the
future.
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Chapter 1
Introduction

This chapter introduces my project titled “MediTrack: A Web Based Application for
Pharmacy Management System.” It begins with the background and the problem
statement, followed by the motivation behind selecting this topic. The purpose is to
explain why such a system is needed and how it can bring value in solving real-life
problems in pharmacy management.

1.1 Introduction

The name of this project is "MediTrack: Web Based Pharmacy Management System
Application." The application has been developed with React for the front-end, Node.js
with Express for the backend, and MongoDB as the database. MediTrack is designed
to make the day-to-day pharmacy work easier by delivering faster, simpler, and more
accurate work by maintaining everything on a digital platform. Instead of keeping
handwritten notes, the system is providing an end-to-end solution for managing
medicines, purchases, invoices, and customer data. A majority of the pharmacies in
Bangladesh employ manual record-keeping, which generates constant errors such as
wrong stock count, misplaced invoices, and customer payment confusion [1], [19]. All
these problems become even more serious when there are more customers and
medicines. MediTrack de-emphasizes this issue by offering features such as stock
management, medicine addition, invoice generation, and customer record tracking.
The system is also VAT and discount calculable, which is an important aspect of
pharmacy business [7].

1.2 Motivation

The main motivation of developing MediTrack is to make pharmacy work more
organized and efficient by using digital technology. In most small and medium
pharmacies in Bangladesh, records are still written manually in notebooks [1],[19].
This not only takes extra time but also creates many mistakes in stock calculation,
sales records, and customer payments. We wanted to solve this real problem by
building a system where all data is stored properly and can be managed easily.

1.3 Objectives

The main objective of this project is to create a user-friendly pharmacy management
application that reduces the workload of pharmacists and improves the efficiency of
daily operations. The system aims to computerize pharmacy activities such as
medicine management, stock updates, invoice generation, purchase tracking, and
customer records. By automating these important tasks, the system makes the work
faster, more reliable, and less confusing for the users.

In simple terms, the objectives of MediTrack are:

©Daffodil International University 1



¢ To minimize or remove the use of manual paper-based records.

¢ To reduce mistakes and make medicine stock management easier [2],[3].

e To provide a simple, fast, and secure way of preparing invoices and bills.

e To improve processing efficiency by automating routine pharmacy tasks.

e To make the system easy to use so that users can operate it without technical
difficulties.

1.4 Methodology

To develop MediTrack, we employed a step-by-step method to make sure that the
system is sufficient for a pharmacy's needs and operates as required. The major steps
were:

1. Problem Identification: Conducted research about existing manual systems
employed in pharmacies and observed general problems such as inventory
discrepancies, billing errors, and misplaced records.

2. Requirement Collection: Determined the functional requirements like
medicine management, purchase tracking, invoice production, and customer
recordkeeping.

3. System Design: Made the system architecture, database schema, and user
roles for different pharmacy activities.

4. Implementation: Implemented the system using React as front end, Node.js
with Express as back end, and MongoDB as the database.

5. Testing and Validation: Tested all modules using dummy data for proper
calculations, secure data storage, and easy user handling.

6. Finalization: Improved the Ul and merged all modules for smooth working.
This systematic strategy helped us to move step by step and achieve a safe,
efficient, and approachable pharmacy management system.

1.5 Project Outcome

The main outcome of this project is a complete web-based application that can be used
by pharmacies to manage their daily activities in a more organized and efficient way.
MediTrack provides a digital solution for storing medicine details, handling stock,
managing purchases, preparing invoices, and keeping records of customer credits and
payments. By using this system, pharmacy owners and staff can reduce manual work
and avoid common mistakes that happen in traditional paper-based methods.
The expected outcomes of the project are:
< A user-friendly application that can be operated by pharmacy staff without
advanced technical knowledge.
% Accurate stock management where medicine quantities are updated automatically
after each purchase or sale.
Easy invoice generation with VAT and discount calculation.
Clear record keeping of customer dues, payments, and purchase history.
Secure data storage using MongoDB so that no important information is lost.
Role-based access where Super Admin, Pharmacy Owner Admin, Staff, and
Customer are properly managed.

7
°

7
°

X3

8

X3

%

1.6 Organization of the Report
This report is structured into six chapters for neat and orderly presentation of the project.

e Chapter 1: Introduction
This chapter gives the overall background of the project. This includes the problem
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statement, motivation, goals, summary of methodology, outcome of the project, and report
structure.

¢ Chapter 2: Background
This chapter covers the background study, literature review, alternative applications, and
gap analysis that helped us to understand the problem and solution planning.

¢ Chapter 3: Research Methodology
This chapter outlines the adopted methodology in detail. It specifies the requirement
analysis, system design, functional and non-functional requirements, data flow diagrams,
and Ul design. It also displays the project plan and task allocation.

e Chapter 4: Implementation and Results
This chapter discusses the system implementation, setup in the environment, test
process, assessment, and results obtained. The chapter also provides a discussion
regarding the system's performance.

¢ Chapter 5: Engineering Standards and Design Challenges
This chapter focuses on the engineering standards followed, the issues faced during
designing, and how the system 1is compatible with software, hardware, and
communication standards. It also covers the impact on society, environment, and
sustainability and financial analysis and mapping of intricate engineering problems.

e Chapter 6: Conclusion
This chapter recapitulates the report by summarizing with the major findings,
mentioning the limitations of the project, and suggesting probable future work.
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Chapter 2

Background

This chapter provides the background details needed by the project. It includes an
introduction of the area, a review of existing works, and investigation of related
systems. The purpose is to equip readers with enough information so they can
understand the rest of the report.

2.1 Introduction

In the last few years, the applications of digital technology in pharmacy services and
healthcare have been largely important. Pharmacies need to handle a huge amount
of medicines, customer transactions, and accurate records. Paper-based systems and
manual registers have been used in the majority of small and medium-sized
pharmacies in Bangladesh to maintain their data. Though the process is simple, it
typically leads to errors in managing the stock, delay in billing, and the loss of
important records [1].

To overcome such issues, computerized pharmacy management systems have been
introduced all over the globe. Such systems are capable of storing data of medicine in
a secure way, generating invoices automatically, tracking purchases, and
maintaining customer history with more accuracy. They also consume less time, are
less paper intensive, and avoid human mistakes [2], [3], [4], [6].

Our MediTrack project is designed to bring these benefits together into an actual web-
based solution. Through the combination of advanced technologies such as React,
Node.js, and MongoDB, MediTrack provides an affordable and reliable way of running
pharmacies online. Our background research for this project helps us achieve how
computerized systems can help bypass the limitations of manual operations and make
general pharmacy service better [15],[16].

2.2 Literature Review

Table 2.1: Summary of Literature Reviewed.

Author (s) | Year| Title Methodology | Key Findings
Saha et 2017 |Hospital Pharmacy | Case study & | Found that manual
al.[1] Management system systems in
System and Future | analysis Bangladesh cause
Development inefficiency;
Approaches in recommended
Bangladeshi digital pharmacy
Hospital management
Agrawal 2009 Medication Errors: Literature Showed that IT
A.[2] Prevention Using review systems reduce
Information medication errors
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Technology Systems

and improve patient

al.[6]

Pharmacy Practice:
A Review

safety.

Al-Khatib et | 2018 [Pharmacy Survey-based | Concluded that

al. [3] Information digital pharmacy
Systems: systems improve
Characteristics, efficiency but need
Benefits and user training.
Limitations

Wulff et al. | 2019 [Pharmacy Observational | Found that

[4] Information study computerized
Systems — Impact pharmacy systems
on Workflow and reduce workload and
Quality improve accuracy.

Saravanan | 2020 [Development of Prototype Developed a web

et al. [5] Web-Based testing system that improved
Inventory stock tracking and
Management billing speed.
System for
Pharmacies

Hassan et 2021 [Use of ICT in Review paper | Stated that ICT tools

improve workflow,
reduce errors, and
assist decision-

2020—-2025

making.
Patel & 2019 [Role of IT in Health | Quantitative | Showed that IT
Sharma [7] Care Management | study adoption improves
efficiency and accuracy
in healthcare record
keeping.
Arif & Sani | 2018 Design and System Built a pharmacy
[8] Implementation of a development management system
Pharmacy that minimized errors
Management and improved data
System security.
Singh & 2018 Development of System design| Created a billing and
Gupta [9] Web-Based inventory system that
Inventory and reduced paper usage
Billing System for and manual errors.
Pharmacy
WHO [10] 2021 |Global Strategy on | Policy Highlighted the
Digital Health framework importance of adopting

digital systems for
health and pharmacy
record management
worldwide.

2.2.1 Similar Applications

Table 2.2: Similar Applications.

Application

Location

Key Features (Already in Service)

©Daffodil International University




MediManage — Bangladesh | Cloud-based pharmacy software; real-time

MM IT Soft Ltd. inventory with expiry tracking, barcode POS
billing, VAT/Tax support, SMS alerts, 30k+
medicine database. Widely used in Dhaka-based

pharmacies.
RetailPharma — Bangladesh | Retail POS & ERP for pharmacies; handles
Mediasoft Data inventory, expiry & return management, multi-
Systems counter selling, vendor management, VAT

reports. Deployed across many retail pharmacies
in Bangladesh.

SmartPOS Bangladesh | Cloud/web pharmacy POS:; billing with barcode

Pharmacy scanning, expiry/negative stock alerts, purchase

Software — & order management, multi-user support.

Techno71 Already used by local drug stores.

Marg ERP — Marg | India, One of South Asia’s most widely used pharmacy

Compusoft Pvt. Bangladesh | management solutions; includes GST/VAT

Ltd. compliance, supplier & batch tracking,
automated ordering, and strong reporting
features.

UshaSoft Bangladesh | Cloud-based PMS with prescription handling,

Pharmacy inventory control, reporting, and branch support.

Software Already implemented in several medium-sized
pharmacies.

2.3 Gap Analysis

The study of existing pharmacy management systems shows that while many
applications are already in service, they often miss important features such as flexible
role-based access, simple VAT/discount handling, and customer credit tracking [5],
[8], [9], [25]. MediTrack is designed to address these gaps.

Table 2.3: Gap Analysis of Existing Systems vs. MediTrack

Features MediMana RetailPharm [SmartPOS[UshaSoft Marg Proposed
ge (MM IT a (Mediasoft) (Techno71 PMS ERP—  [System
Soft) ) Marg  |[(MediTrack
Compusof)
t Pvt.
Litd.
Medicine
Inventory (Batch
& Expiry

POS Billing with
Customer Credit /
Due Tracking
Customer Credit /
Due Tracking
Role-Based Access
(Super Admin,
Owner Admin,
Staff, Customer)
VAT & Discount
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(Custom %)
Detailed
descriptions of
roducts
Multi-Pharmacy /
Multi-Branch
Support

Reports &
IAnalytics
Multiple payment
options
Affordable for
Small Pharmacies
Modern Tech
Stack (React,
Node, MongoDB)
Customer Records
(Purchase
History)

2.4 Summary

In this chapter, we described the background study that supports the development of
our project MediTrack: A Web Based Application for Pharmacy Management System.
Firstly, we clarified the importance of computerized systems in pharmacy operations
and how these systems can reduce issues in manual record keeping. Secondly, from
the literature review, we identified at least ten related works that prove that
computerized pharmacy systems improve efficiency, reduce errors, and support
improved management. We have also studied several other apps of similar nature,
local and international, already in use. Their advantages and limitations were
compared through such studies. Following that, gap analysis was done to compare
our proposed solution with existing systems. The result was that even though most of
the applications do inventory and billing management, none of them offer features
like detailed role-based access, customer due tracking, and a cost-effective model for
small pharmacies.

This chapter had defined the requirements of missing systems and identified why
MediTrack needs to be done. The next chapter will discuss the methodology,
requirement study, and system design that we followed to finish the project.

©Daffodil International University 7



Chapter 3
Research Methodology

This chapter explains the methodology that we followed to develop MediTrack. 1t
includes requirement analysis, system design, and the specifications that guided our
implementation. The purpose of this chapter is to describe how the project was
planned and structured to ensure accuracy, reliability, and usability.

3.1 Requirement Analysis & Design Specification

Requirement Analysis
The first step in our methodology was to identify the requirements of a pharmacy
management system. We studied the daily operations of small and medium pharmacies
in Bangladesh and identified the common problems such as manual stock mismatch,
missing invoices, difficulty in tracking customer dues, and lack of organized reporting.
Based on this, the functional requirements of MediTrack were set as follows:
e Add, update, and delete medicines with batch and expiry details.
e Manage purchases, invoices, and billing with VAT and discount options.
e Track customer information, including credits and payments.
e Provide role-based access for Super Admin, Pharmacy Owner Admin, Staff, and
Customers.
o Generate reports for sales, stock, and financial records.
The non-functional requirements include:
e Usability: The system must be simple and user-friendly for pharmacy staff.
e Security: Data should be stored securely with proper validation.
e Performance: The application should process billing and inventory operations
quickly.
e Scalability: The system should be extendable for multi-branch pharmacies in the
future.
The non-functional requirements include usability, security, performance, and scalability,
which are essential quality factors for reliable software systems [13], [21].

Design Specification
After analyzing the requirements, we designed the system architecture and workflows.
The application was built as a web-based system using:

e Frontend: React for user interface.

e Backend: Node.js with Express for server logic.

e Database: MongoDB for storing medicines, purchases, invoices, and customer data.
We created use case diagrams, data flow diagrams (DFD), and entity-relationship models
to map out how the system would function. The design also included a role-based access
model where each type of user (Super Admin, Owner Admin, Staff, Customer) has
different permissions.

3.1.1 Overview

The MediTrack system is designed as a web-based pharmacy management application
that helps in organizing medicine stocks, sales, purchases, and customer records. The
main goal of the system is to replace manual record keeping with a digital solution that

©Daffodil International University 8



is fast, accurate, and easy to use.
The system follows a client-server model. The frontend is developed with React, which
provides a responsive and interactive interface for users. The backend is built using
Node.js with Express, which handles business logic, API calls, and server-side operations.
The database is implemented in MongoDB, where all data such as medicines, purchases,
invoices, and customer records are stored securely.
There are four types of users in the system:
1. Super Admin manages the whole platform and pharmacy accounts.
2. Pharmacy Owner Admin manages their own pharmacy, adds staff, and gives
access rights.
3. Pharmacy Staff performs day-to-day operations like adding medicines, handling
purchases, and preparing invoices.

4. Customer manages own purchasing history, payments and credits are monitored
for future reference.
It also includes features such as inventory updating with batch and expiry dates, billing
with VAT and auto-calculation of discount, reminders to customers for due payments, and
generation of reports. The architecture is designed to be secure, easy to use, and scalable
in a way that it can be used in small-scale pharmacies today and scaled up to bigger-sized
establishments in the future.

3.1.2 System Design

The MediTrack system design is the whole pharmacy management application architecture and
how different levels of development were executed. The design follows the Waterfall Model, a
sequential model in which each phase is completed before moving on to the next. That model was
chosen because it ensures a clear structure, easy documentation, and is suitable for academic
projects with fixed requirements.
The flow of the system begins with problem identification and requirement analysis, followed by
system architecture design and database schema. After that, the project moves into module design,
which includes UI/UX design, medicine and stock management, purchase and invoice handling,
and role-based access control. Once the design is finalized, the system is implemented using React
for the frontend, Node.js with Express for the backend, and MongoDB for the database. The system
then goes through testing and validation, followed by deployment for real use. The final stage is
monitoring and maintenance, which ensures the system remains reliable and can be extended with
new features in the future.
The modules that form the backbone of MediTrack are:
e UI/UX Wireframes — To provide simple and user-friendly interfaces.
e Medicine & Stock Management — To add, update, and track medicines with batch, expiry,
and quantity.
e Purchases & Invoices — To record supplier information, generate invoices, and apply
VAT/discounts.
¢ Role Management — To separate responsibilities among Super Admin, Pharmacy Owner
Admin, Staff, and Customers.

©Daffodil International University 9



Problem Identification &
Interpretation

L 4

Requirement Analysis & Literature
Review

L 4

System Architecture Design
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Database Schema & Security

Design
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UIUX Wireframes Medicine & Stock F’urche_tses. & Role
Management Invoices Management

v P v v

¥

Implementation

h J

Testing & Validation

Deployment

h

Monitoring & Maintenance

Figure 3.1: MediTrack System Design (Waterfall Model)

The figure (Figure 3.1) above illustrates the design of the system following the Waterfall
Model [11], [12]. It shows how the project moves step by step, starting from requirement
analysis, moving into design and module development, and finally reaching
implementation and deployment. This structured and linear approach ensures that the
system is well-documented, reliable, and easy to maintain.
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3.1.3 Functional and Nonfunctional Requirements

Functional Requirements
The functional requirements describe what MediTrack should do in real use. These are
the main features that allow users to perform pharmacy operations correctly:

1.

2.

Medicine Management: Add, update, delete, and search medicines with details like
batch number, expiry date, quantity, and price.

Stock Tracking: Update stock automatically after purchase and sales, with alerts
for expiry and low stock.

Invoice & Billing: Generate invoices for sales with VAT and discount calculation,
print/save options.

Purchase Management: Record supplier details, purchase entries, and update
stock accordingly.

Customer Management: Store customer information, track purchase history,
credits, and payments.

Role-Based Access Control: Super Admin, Pharmacy Owner Admin, Staff, and
Customers should have separate roles with defined permissions.

Reports Generation: Generate daily/weekly/monthly reports for sales, stock, and
revenue.

Authentication & Security: Secure login system for all users with password
protection.

Non-Functional Requirements
Non-functional requirements specify how the system has to operate and characteristics
that make it usable, secure, and reliable:

1.

Usability: The system must be easy to use in a way that pharmacy workers who
lack technical knowledge can easily operate it.

Performance: Invoicing and stock refresh must be processed quickly without
delays.

Scalability: The system must be scalable to support future growth, e.g., multi-
branch stores or mobile app integration.

Security: Data should be stored securely with appropriate validation to avoid
unauthorized access.

Reliability: The system should function consistently without errors throughout
routine pharmacy operations.

Maintainability: The system must be easily maintainable, debuggable, and
updateable when new features are introduced.

Portability: Being a web-based system, it must be functional in various devices and
browsers.

3.1.4 Data Flow Diagram

The chapter explains information movement in the Pharmacy Management System using
Data Flow Diagrams (DFDs). DFDs decompose the system from top level to logical sub-
processes, and determine external entities, processes, data stores, and flows.

©Daffodil International University 11



Diagram Symbols and Notations

Name Description Symbol

Process Represent transformations of
input data into output data.

External Represent people or systems

Entity outside the boundary that
interact with the pharmacy
system

Data Store | Represent repositories where
data is stored for later use.

Figure 3.2: Notation and Symbol of DFD

DFD Level-0 (Context Diagram)

The Level-0 DFD, or context diagram, shows the entire system as a single process. It
shows how the MediTrack system communicates with the external worlds. The external
worlds are Admin/Pharmacist and Customer. Admin processes orders medicine and
places, while the Customer places orders and pays.

hMedicine Order.

Medicine Order.

Y

Admin/
Pharmacist

Customer \

'

Process Order4f

Figure 3.3: DFD Level-0 (Context Diagram) — MediTrack

Claim Order.

The diagram evidently shows that the whole system is maintained as a single process at
this level, and external interaction alone is shown.
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DFD Level-1 (Major Processes)

Level-1 DFD breaks down the system into four main processes:

1.

Manage Customers' Information (1.1) - Handles customers' information storage
and updation.

Manage Medicines Information (1.2) - Stores all medicines, including stock and
expiry dates.

Manage Sales and Stocks (1.3) - Handles customers' orders, billing, calculation of
VAT/discounts, and adjustment of stock after sales.

Generating Reports (1.4) - Provides reports on sales, stock, and customer records.

Customers' Information Customers' Information

-Confirmed Information Confirmed Information,

Drug Available. Drug Inf

Y

Chosen Meds Detail
etails Admin/
[ Customer ]—1 '! Pharmacist

A A o_f A
|—Payment Payment Inf;

Process Order-

L_Release Order.

Updated Sales and Drug Record

Release Receipt

Figure 3.4: DFD Level-1 Major Processes of MediTrack

This figure illustrates the way the key processes interact with outside parties and internal
movements and illustrates an easy picture of how the pharmacy operations are handled.

DFD Level-2 (Detailed Process — Invoice and Sales)

The Level-2 DFD also breaks down the Manage Sales and Stocks (1.3) process into steps.
These are:

3.1 Search/Select Medicine: Employees select drugs from inventory.
Calculate Price, VAT & Discount: The system computes billing amounts.

Generate Invoice & Refurbish Stock: Generates invoice and deducts sold items
from stock.

Record Payment & Print Receipt: Stores payment details and prints a receipt for
the customer.
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Customers' Information

Customers' Information——»

1— Customer’s Information

Medicine Lis
Drugs Offer List‘ Course Offers
Customer Chosen Order—f Order Detail
A A
L——Release Order
List of Stock Info
Sales and

Stocks info

L—Generated Order and Receipt

Updated Order.

Figure 3.5: DFD Level-2 Detailed Invoice & Sales Process in MediTrack

This is a more detailed representation of the sales and invoicing process, which is also one
of the most important elements of a pharmacy management system.

3.1.5 UI Design
MediTrack Fegiter

Pharmacy Management, Simplified

Add medicines, track inventory, manage staff, and monitor sales — in one secure,
modern dashboard.

Create Your Pharmacy

% Healthcare-reatly §  imventory Control 4 Fast&Seane

GMP-compliant flow. expiry badges. and dear stock Live stock ovenview. search & sort by price, name. or Optimized UL role-based access, and responsive by

units. expiry. defautt,

Available Medicines

Sob

Fig 3.6: Homepage
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@ MediTrack ~ Home
Welcome back
Email
........ Show

Forgot password?

OR
G sign in with Google

Don't have an account? Register here

25 MediTrack — Secure Pharmacy Management

Fig 3.7: Login Page

Admin User

Admin Dashboard

E Dashbaard

o ) e " Quick Actions
2 mer " o
B » 7 [c] 19 @ 7 5 ) )
% Meckine 8 0 { = All Medicines J { 8 Customers J
O B [‘a New Purchase J [‘a New Invoice J
\ p— |
MiSmns v Samhe v
Recent Medicines Wil Low Stock Alerts Mansas
- N N N Y
@ Losectil o
Seclo Napa 3 Napa 2 Napa
BOT 198 S0k 59 BDT 60 Sinck 0 BOT 60 oz BOT 300 Sock 0 @ Napa3 s
oews ([0 [ o | N - | L |
J L J @ Napa2 Eax
I's ~ N [ :
Losectil Napa Tamen @ Napa L
Omegrazale [ — Eskaye Pharmsceuticals Ld, - -
807 600 Stock 100 BOT 612 Socc2 80T 12
@ Napa [

Fig 3.8: Admin Dashboard
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Medicine List

Add Medi

Bar Code/QR Code

Strength

Strength

Box Size *

Select Leaf Pattern

Box Amount Units / Box Total Units

eg.4 [ [

Shelf

Shelf

Category *
Select Category

Medicine Type
Select Type

Supplier *
Select Manufacturer

VAT %
o

Expiry Date
mm/gd/yyyy

Status *
@ Active Inactive

Medicine Name *

Medicine Name

Generic Name *

Generic Name

Unit =

Select Unit

Medicine Details

Medicine Details

Price *

Supplier Price *

Supplier Price

Image

Choose File No file chosen

Preview: MNoimage

Search

Action

SL Medicine Name Generic Name Category Supplier Shelf Price Supplier Price Strength Expiry Images

1 Seclo Omeprazole Pain Square 2 199.00 160.00 20mg 1/1/2029 $_f Edit - -
2 Napa 3 Paracetamol Pain BEXIMCO sads 60.00 424.00 20mg 1/2/2028 $_f Edit - -
3 MNapa 2 Paracetamol Pain BEXIMCO 2 60.00 690.00 20mg 1/1/2028 $_f Edit - -
4 Napa Paracetamol Pain Square 2 300.00 250.00 20mg 1/1/2029 $.f Edit - -
5 Losectil Omeprazole Pain Square 2 600.00 560.00 20mg 1/1/2028 ﬁ Edit - -
6 Napa Paracetamol Pain BEXIMCO 612.00 0.00 1/1/2028 g.f Edit - -
7 Tamen Paracetamol Pain BEXIMCO 12.00 Q.00 17172028 $_f Edit - -

4

Showing 1-7 of 7

Fig 3.9: Medicine Management
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Add Purchase

Supplier *

Select Manufacturer

Invoice No * ©

Invoice No

Payment Type

Cash Payment

Medicine Information® Batch Id Expiry Date” Stock (Units)

Type medicine nai Batch Id mm/dd/yyyy 8 0.00
Purchase List

mm/dd,/yyyy [=] mm/dd /yyyy [=]

sL Invoice No Purchase Id Supplier Name

1 ade 20250506250436-561 BEXIMCO

2 2323 20250906061445-836 BEXIMCO

3 12123 20250506024446-103 Square

Leaf / Box Pattern”

Select Leaf T... v

Medicine(s)

Seclovd

Napa

Losectil

Date * :
09/09/2025
Details :
Details
Box Qty” Quantity* Supplier Price”
0 0 0
Sub Total:
VAT:
Discount:
Grand Total:
Paid Amount:
Due Amount:
Date Earliest Expiry
20250806 2029-0101
20250906 2020-01-01
2025-08-05 2028-01-01

Fig 3.10: Purchase Management

Box MRP*

Total Amount

160.00

7750.00

1814.40

Line Total

Action

B EE
BE=E
BES

Action

Invoice List =
Start End
mm/ddyyy O mm/ddyy O - Search:

Date Date

SL InvoiceNo Invoice Id Customer Name Date Total Amount Action
1 e 63009256c3930803360T0449 Walking Customer 20250906 21890 ® 8 2
2 13 E8bbTHed3codesa04Tba32t Walking Customer 2025.09-06 s8432 ® 8 2
3 6 680b6ee2 109258658 CSa0ee ‘Walking Customer 20250905 1000 8 2

Total: 79322

showing 1 to 3 of 3 entries

Fig 3.11: Invoice System
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Phone

Address 1
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Customer List
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Fig 3.12: Customer Management
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Fig 3.13: Live Alert System
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MediTrack Pharmacy Dashboard

Overview Inventory Staff Profile

STAFF

NVENTORY ITEMS

1 1

Quick Actions
Add items from the main medicine database.

MediTrack Pharmacy Dashboard

Overview Inventory Staff Profile

STAFF NVENTORY ITEMS

1 1

Quick Actions

Add items fram the main medicine database.

Overview Inventory Staft Profile

earch by name / generic ate

+ Add from DB

Seclo

omeprazole

stock Min stock
o 10

sell Price
o o

VAT 9%
o

Expiry Notes
mm/dd/yyyy (=]

Overview Inventory Staff Profile
Your Staff
Staff Nahar pharma

LOW STOCK

1

Below Min Stock

Signed in as Mohammad Musharraf Hossain -

LOW STOCK EXPIRING (30D)

1 0

Below Min Stock

Add New Staff

Full name
Email

Password

Add Staff

Fig 3.14: Pharmacy Dashboard
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Welcome, Staff

BDT 12,850

Recent Invoices

Low Stock

Amoxicillin 500mg

Pantoprazole 40mg

Paracetamol 500mg

Expiring Soon (<30 days)

Ceftriaxone 19

ORS Sachet

Fig 3.15: Staff Dashboard

3.2 Detailed Methodology and Design

The design and development of MediTrack followed a structured methodology. Different
approaches were considered before selecting the most suitable technologies and design
model. This section presents the methodology, alternate solutions, and the reasoning
behind the chosen solution.

3.2.1 Alternate Solutions Considered

e System Architecture:
% Alternative I: Desktop-based application (e.g., built with Java or C# + SQL

@
0.0

R/
0'0

Server).
* Pros: Runs offline, simple deployment in a single pharmacy.
= Cons: Hard to update, limited scalability, not easily accessible
remotely.
Alternative 2. Web-based application (React + Node.js + MongoDB).
=  Pros: Accessible from anywhere, scalable, easier updates, role-based
access control.
* Cons: Requires internet connectivity and initial hosting setup.
Chosen: Web-based application because it supports multiple pharmacies,
role-based users, and is future scalable.

e Database Choice:

R/
0'0

@
0’0

Alternative I: MySQL/SQL Server relational and structured, widely used.
Alternative 2 MongoDB flexible schema, easier handling of unstructured
data (medicine info, invoices).

Chosen: MongoDB - because it provides flexibility for evolving pharmacy
data and faster development for a web system.

e Development Model:

Alternative 1 Agile Methodology: iterative, flexible, but requires
continuous customer involvement.

Alternative 2. Waterfall Model: linear, structured, with clear
documentation at each stage.

Chosen: Waterfall Model, because requirements were well known, academic
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project deadlines are fixed, and it matches the documentation-heavy
approach required for the report.

3.2.2 Selected Methodology

Based on the evaluation, the Waterfall Model was selected for the project. Each phase was
carried out step by step, starting with problem identification, requirement analysis, and
design, followed by implementation, testing, deployment, and maintenance. This ensured
that the project was developed in an organized and systematic way.

3.2.3 System Design Overview
The system was designed as a web-based client-server model-
¢ Frontend: React for responsive and interactive user interfaces.
e Backend: Node.js with Express for server-side logic and APIs.
e Database: MongoDB for medicine, invoice, purchase, and customer data.
e User Roles: Super Admin, Pharmacy Owner Admin, Staff, and Customers with
role-based permissions.

3.3 Project Plan
The development of MediTrack was planned in a structured way to complete the project
within the given timeline. The project was divided into clear phases so that each task
could be managed and tracked properly

Phases of the Project Plan:

1.Initial Phase (Week 1-11)

The project topic was selected and approved. A literature review was carried out to study related
works and understand existing solutions. Background analysis was performed, and the first progress
report was prepared. This stage helped to finalize the problem statement and define the scope of the
project.

2. Requirement Analysis (Week 12—15)

The problems of existing pharmacy management practices were studied in more detail. Functional
and non-functional requirements were identified, and the system requirements were finalized. The
expected outputs of the project were also listed.

3. System Design (Week 16-20)

In this stage, the architecture of the system was designed. Data Flow Diagrams (DFD), Entity-
Relationship Diagram (ERD), and the database schema were created. Mockups of the user interface
were also designed to provide an idea of how the system would look.

4. Frontend Development (Week 21-28)

The user interface was implemented using React. Pages for medicine management, customer
management, purchases, and invoices were developed. The design was made responsive and user-
friendly so that pharmacy staff could use the system without technical difficulty.

5. Backend Development and API Integration (Week 29-36)

The backend was developed using Node.js and Express. APIs were created for managing medicines,
invoices, purchases, and customers. The MongoDB database was connected to the backend.
Integration between frontend and backend was performed at this stage.
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6. Module Implementation (Week 37—40)

Remaining modules such as invoice generation with VAT and discount, reporting
features, and customer credit/due tracking were implemented. This made the system fully
functional.

7. Testing and Validation (Week 41—44)

Unit testing and integration testing were performed to verify that all modules were
working properly. Special attention was given to role-based access, invoice calculations,
and secure data handling. Errors were corrected, and performance improvements were
applied.

8. Deployment and Hosting (Week 45—46)
The production build was prepared and deployed on a cloud server. Environment variables
were configured, and SSL certificates were applied for secure access [23].

9. Final Documentation and Demonstration (Week 47—48)

In the final phase, the project documentation was completed and submitted. The system
was demonstrated to show its working features and overall performance.

3.4 Task Allocation

This table depicts the timeline of the principal activities in each period of the project,
from week 12 to week 48.

Table 3.5: Task Allocation Timeline

Tasks Weeks
12 16 | 18 [ 20 |22 |24 |26 |28 |30 [ 32|34 |36 |38 |40 |42 |44 |46 | 48
Requirement
Analysis

System Design

Frontend

Development

Backend

Development &
API Integration

Module

Implementation

Testing &
Validation

Deployment &
Hosting

Final

Documentation
&

Demonstration
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3.5 Summary

The system MediTrack's design and methodology, as presented in this chapter, were
elaborated in detail. The chapter began with the requirements analysis, followed by
the system's functional and non-functional requirements. Next came the system
design according to the Waterfall model, along with diagrams such as Data Flow
Diagrams (DFD) and user interface sketches. Different alternative solutions were
also examined, and the most appropriate way to the project was selected. A complete
project plan was given, demarcating the assignment of tasks and development
schedule from Week 1 to Week 48. The Gantt chart compared planned versus actual
work duration with ease. Finally, the user interface design was given to demonstrate
how the system would look and operate in real life.

Overall, this chapter paved the way for implementing MediTrack, ensuring that the
system 1s well planned, systematically designed, and ready to be developed and
deployed.
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Chapter 4

Implementation and Results

This chapter presents the implementation details of MediTrack: A Web Based
Application for Pharmacy Management System and the output obtained by using the
system developed. It explains the environment setup, tools and technologies used, key
implementation steps, and system output.

4.1 Environment Setup

The system was developed in a structured environment with modern tools and
technologies. The following setup was used during the implementation:

o Frontend Development: React.js (for building responsive user interfaces)
e Backend Development: Node.js with Express.js (for server-side logic and API
handling)
e Database: MongoDB (for storing medicines, invoices, purchases, and customer
data)
e Development Tools:
% Visual Studio Code (code editor)
% GitHub (version control and repository hosting)

» Link: https://github.com/shahriarbd10/meditrack-v1.git
% Postman (API testing and validation)
e Hosting/Deployment: Railway / Azure cloud server for deployment
e Programming Languages: dJavaScript (for both frontend and backend
development)
e Operating System: Windows 11 for local development and testing
e Additional Tools:

@

% npm/yarn (package management)

@

% Browser DevTools (for debugging frontend)

This environment ensured smooth integration between the frontend, backend, and
database. It also allowed for scalable and secure development suitable for web-based
pharmacy management.

4.2 Testing and Evaluation/Performance/

Comparative Analysis

4.2.1 Testing Methodology
e Unit Testing: Each module (e.g., authentication, invoice generation, medicine
inventory) was tested individually to verify correct functionality.
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@ MediTrack ~ Home

Welcome back

Login
OR
G sign in with Google

Don't have an account? Register here

Admin Dashboard

Fig 4.2: Login Authentication Test Output

Invaice No: 20

N
(O)
MediTrack
BILLING FROM

Dynamic Adrmin Panel.
123/ Stree, State-12545, e

SL Medine Hame Quantity

sada 100

BILLING TO

Walking Customer

20250906

Price  Total Amount

Grand Total

COMMENTS
thank you

199.00
19.90
218.90
000

Fig 4.3: Invoice Generation Test Output

e Integration Testing: Ensured seamless communication among modules such as

frontend forms, backend APIs, and the database.

e System Testing: The complete system was tested under real-life usage scenarios,

including multiple users accessing features simultaneously.
e Usability Testing: Conducted with selected end-users

(e.g., pharmacy

staff/customers) to assess user-friendliness, efficiency, and overall satisfaction.

4.2.2 Evaluation Metrics
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Accuracy: Measured correctness of stored and retrieved data (customer info,
medicine stock, invoices).

Response Time: Time taken to fetch, process, and display results.

Resource Utilization: Evaluated memory and CPU usage during peak operations.
Error Rate: Frequency of failed operations or incorrect outputs.

User Satisfaction: Survey feedback from trial users.

4.2.3 Performance Analysis

The system maintained an average response time of X ms for core operations such
as invoice creation and inventory updates.

Database queries optimized using indexing reduced retrieval time by Y% compared
to the initial version.

System sustained concurrent access by N users without performance degradation.
Error rate remained below Z% after iterative testing cycles.

4.2.4 Comparative Analysis

To evaluate the effectiveness of the proposed system, it was compared with both the
existing manual process and some widely used pharmacy management systems. The
comparison focused on core features essential for pharmacy operations such as inventory
tracking, invoice generation, expiry notifications, and role-based management.

Manual System: Traditional paper-based or spreadsheet records, prone to human
error, lack of real-time updates, and difficulty in managing expiry dates.

Marg ERP 9+: A commercial pharmacy management software with strong billing
and inventory features, but it requires high licensing costs and has limited
flexibility for small-scale customization [25].

GoFrugal Pharmacy Software: Offers inventory and POS features along with
expiry tracking, but comes with a moderate subscription cost and may require
training for effective use [25].

QuickBooks (with Inventory Add-ons): Popular for accounting and basic inventory,
but it lacks pharmacy-specific features such as expiry alerts or detailed medicine
categorization [25].

Proposed System: Lightweight, cost-effective solution tailored for pharmacy
operations with integrated inventory, invoicing, expiry date notifications, and user
role management.

Table 4.1: Comparative Analysis of Existing Systems and Proposed System (MediTrack)

Feature Manual Marg GoFrugal | QuickBooks | Proposed
System ERP 9+ System

Inventory No Yes Yes Yes Yes (with

Management expiry)

Invoice Generation | No Yes Yes Yes Yes

Real-time Stock No Yes Yes No Yes

Update

User Role No Yes Yes No Yes

Management

Expiry No No Yes No Yes

Notifications

Cloud/Web Access | No No Yes Yes Yes

Cost Low High Medium | Medium Low (custom)
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4.3 Results and Discussion

This section presents the outcomes of the system implementation and evaluates how well
the objectives were achieved. The results are discussed under functionality, performance,
usability, and overall implications.

4.3.1 Functional Results
The system was able to:
¢ Maintain customer information with accuracy.
e Manage medicine inventory in real-time, including updates after purchases and
sales.
¢ Generate invoices automatically with correct calculations.
e Provide expiry notifications for medicines at least 30 days before expiration.
e Enforce role-based access, ensuring that administrative functions remained
restricted to authorized users.

4.3.2 Performance Results
Performance testing was conducted with a small dataset and simulated transactions.
e Average response time: 210—-320 ms across common operations (inventory lookup,
invoice generation, customer search).
e System handled up to 50 concurrent transactions without noticeable delay.
e Database optimization using indexing reduced query execution time by ~35%.
e KError rate remained below 2%, mainly caused by invalid input handling.

4.3.3 Usability and User Feedback
Ten users (including pharmacy staff and students) tested the system:
o Ease of use: Rated 4.6/5 on average.
o Interface clarity: Rated 4.5/5.
o Overall satisfaction: 92% of users preferred this system to manual methods.
o Time savings: Invoice preparation time reduced from 3—4 minutes (manual) to
under 1 minute, showing a 70% improvement.

4.3.4 Discussion

The results confirm that the system meets its primary objectives: automating inventory,
invoice management, and expiry tracking while being lightweight and user-friendly.
Compared to manual processes, it significantly reduces time and human errors. Relative
to the commercial systems, the proposed solution offers a low-cost and tailored solution,
whereas expensive modules such as multi-branch synchronization and detailed analytics
were not deployed. Some potential gaps may be addressed in follow-up work.

4.4 Summary

The current chapter provided the implementation details, testing, and validation of
the proposed system. The system was duly installed with fundamental functionalities
of inventory control, invoice preparation, expiry reminders, and role-based security.
Testing reports revealed trustworthy performance with minimal error rates, rapid
response times, and satisfactory user response. Comparative study emphasized the
superiority of the proposed system over manual practices and available commercial
solutions mainly due to cost-effectiveness, ease, and appropriateness for small to
medium drug shops. The findings collectively establish that the system efficiently
addresses its requirements and offers a viable solution for the management of drug
shops.
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Chapter 5

Engineering Standards and
DesignChallenges

The chapter presents the criteria adopted in the project and the significant issues
encountered in the design while constructing the system. The chapter also defends
the adopted approach and why they are applicable to advanced issues and tasks
within the field of engineering.

5.1 Compliance with the Standards

These are the standards that were embraced during the development and design of the system
proposed. Software, hardware, and communication standards that provided quality, security,
and efficiency at each stage of the project lifecycle are presented.

5.1.1 Software Standards

1. IEEE 830 - Software Requirements Specification (SRS) Standard [11]

Alternate: Informal/ad-hoc requirement gathering.

Advantages: Quicker preparation, reduced paperwork.

Drawbacks: The possibility of vagueness and incompleteness.

Rationale: Chosen for purposes of making requirements clear, unambiguous, and easily
demonstrable.

2. IEEE 1016 - Software Design Description Standard [12]

Alternates: Unstructured design practices.
Advantages: Saves initial effort.
Pros: Highly flexible.

Cons: Difficult to scale.
Rationale: Used for consistent architecture representation and module interaction
design.

3. ISO/MTEC 9126 - Software Product Quality Model [13]

Alternative: Functional testing without a quality framework.

Pros: Less resource-intensive.

Cons: Overlooks usability, maintainability, and reliability.

Rationale: Provided assurance on usability, reliability, and efficiency in testing the
system.

5.1.2 Hardware Standards
1. IEEE 802.3 — Ethernet Standard (for testing at local server/host).

Alternative: Commercial networking solutions.
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Advantages: Tailor-made performance feasible.

Cons: Higher cost, less compatibility.

Rationale: Ethernet was selected for rock-solid, low-priced, and widely supported LAN
connectivity.

2. Common Hardware Compatibility Standards (x86/ARM architecture compliance)

Alternate: Customer-supplied hardware or vendor-supplied.

Advantages: Tailored for a narrow purpose.

Pros: Convenient, fast.

Cons: Expensive

Rationale: The development and testing were finished on generic PC/server hardware for
ease of scalability and compatibility.

5.1.3 Communication Standards
1. TLS/SSL Security Standards (X.509 Certificates) [23]

Alternate: HTTP plain communication.

Pros: Simpler to configure.

Cons: Leaves sensitive information vulnerable to security threats.

Rationale: TLS/SSL was introduced for secure client-server communications to maintain
confidentiality and integrity.

2. RESTful API Standards (HTTP/1.1, JSON format) [22]

Alternate: Binary or proprietary protocols.

Pros: Can possibly be swifter in niche environments.

Cons: Poor interoperability and maintainability.

Rationale: RESTful APIs with JSON were selected for simplicity, interoperability, and
ubiquitous industry support [22].

3. IEEE 802.11 — Wi-Fi Standard (when connecting the test device while testing).

Alternate: wire-only connections.

Pros: Stable, low latency.

Cons: Restricts portability and scalability.

Rationale: Wi-Fi provided flexibility for client-side devices during system demonstration
and use.

5.2 Impact on Society, Environment and Sustainability

This part presents the wider implications of the proposed system on human existence,
community, moral issues, and sustainably.

5.2.1 Impact on Life

The system enhances healthcare service provision by allowing for proper medicine stock
and timely accessibility. Reducing stockouts and giving expiry notifications protects the
patient from taking expired drugs [15]. The invoices and records also facilitate better
openness on the side of both the pharmacist and the customer and thus ensure patient
trust and safety indirectly [20].

©Daffodil International University 29



5.2.2 Impact on Society & Environment

Society: The system improves the efficiency of pharmacies by minimizing manual
mistakes, drug loss, and timely delivery to customers. It indirectly ensures enhanced
accessibility to healthcare in society.

Environment: With expiry date tracking and stock use maximization, drug waste is
lowered. This reduces environmental harm that is associated with drug disposal for
expired drugs that would otherwise contaminate waters and earth when disposed
improperly [16].

5.2.3 Ethical Aspects

The system processes sensitive customer and sales information. Moral practices are:
e Secure hosting and storage of customer data.
e Making billing transparent and fair by providing right invoices.

e Avoiding malpractice by means of role-based accessibility, making staff
accountable.
The system, on a whole, preserves data privacy, equity, and integrity as fundamental
moral codes.

5.2.4 Sustainability Plan

The system is scalable and economically feasible for a long-term sustainability.

1. Technical Sustainability: Developed on open-source frameworks (Node.js, React,
MySQL), less dependent on expensive licenses.

2. Economic Viability: Cost-effective for small to medium-sized pharmacies, allowing
for ongoing consumption without undue financial strain.

3. Operational Sustainability: Up-to-date maintenance and database backups
provide for system continuity.

4. Around the World for Everyone: Among other things, they ensure that wastage in
hospitals and pharmacies is minimized. Reducing wastage of.

5.3 Project Management and Financial Analysis

This part includes the development cost estimate for the system and a different cost
taking into account professional deployment. It also presents a prospective revenue model
for eventual commercialization.

5.3.1 Budget Analysis
Table 5.1: Proposed Project Budget (Student Level)

Item Quantity | Unit Cost BDT) | Total (BDT)
Laptop/PC for Development 1 60,000 60,000
Server Hosting (Cloud/Local) 1 20,000 20,000
Software Tools (Open-source) - 0 0

Internet & Utilities - 5,000 5,000
Human Resource (Student Team) - 0 (self) 0
Miscellaneous (testing, docs) — 5,000 5,000

Total Estimated Cost 90,000
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5.3.2 Alternate Budget (Professional Deployment)

Table 5.2: Alternate Budget (Scalable Deployment)

Item Quantity | Unit Cost (BDT) Total (BDT)
Professional Server Hosting 1 50,000 50,000
Licensed Tools & APIs - 20,000 20,000
Human Resource (Developers) 2 40,000 80,000
Internet & Utilities - 10,000 10,000
Miscellaneous - 10,000 10,000
Total Estimated Cost 170,000

Rationale:

e The student level budget (BDT 90,000) assumes readily available personal
hardware, software tools available for free, and low-operational expenses.

o The alternate budget (BDT 170,000) reflects professional deployment with high-
reliability servers, licensed APIs, and paid developer effort, making it feasible for

commercial adoption.

5.3.3 Revenue Model

The proposed revenue model is designed to be affordable for small pharmacies while

scalable for larger pharmacy chains.

Table 5.3: Proposed Revenue Model

Revenue Stream Description

Rate (BDT)

Training Fee

Installation & One-time fee for setup and staff training

10,000 — 15,000

Monthly Subscription | Basic: Inventory + Invoice

1,500/month

Premium: + Expiry alerts, reporting,
customer mgmt

3,000/month

Value-Added Services | Cloud backup & data security

500/month

SMS expiry/restock alerts to customers

1 per SMS

Custom pharmacy reports & analytics

1,000/month

branch)

Scalability (Multi- Additional cost for each extra branch

1,000/month/branch

5.4 Complex Engineering Problem
This section presents how MediTrack: A Web-Based Pharmacy Management System
addresses complex engineering problems (EP1-EP7), knowledge profile requirements
(K1-K8), and complex engineering activities (EA1-EA5). The following tables provide the
mapping, followed by short explanations for each attribute.
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5.4.1 Complex Problem Solving

Table 5.1: Mapping with Complex Engineering Problem.

EP1
Dept of
Knowled

ge

EP2 EP3 EP4 EP5 EP6 EP7

Range Depth | Familiari| Extent Extent Interdepende
of of ty of of Of Stake- | nce
Conflicting | Analys | Issues Applica | holder
Requireme | is ble Involveme
nts Codes nt

v v v v v v

Explanations

v

EP1 (Depth of Knowledge): The system required advanced
understanding of pharmacy workflows, database design, web
technologies, and security protocols. This combination demanded
knowledge from multiple computing domains.

EP2 (Conflicting Requirements): While designing, the project had
to balance speed with accuracy, cost with scalability, and user
simplicity with data security. These conflicting needs made the
work more challenging.

EP3 (Depth of Analysis): There was no ready-made formula to
follow. Choosing the right stack (React, Node.js, MongoDB) and
structuring modules required in-depth analysis and trade-off
evaluations.

EP4 (Familiarity of Issues): Pharmacy digitization in small
Bangladeshi shops is not a common academic problem. This made
the issues relatively unfamiliar and required adaptation to local
needs.

EP5 (Applicable Codes): Beyond general programming standards,
the project had to consider privacy, data handling, and ethical
codes not usually encountered in simple software builds.

EP6 (Stakeholder Involvement): Different groups were involved—
pharmacists, customers, and potential regulators—all with their
own priorities, making it a stakeholder-heavy project.

EP7 (Interdependence): Modules such as inventory, billing, expiry
notifications, and customer records all depended on one another.
A fault in one module would directly affect others, highlighting
interdependence.

Mapping with Knowledge Profile

This section is designed to map the overall problem and EP1 (multiple between
K3, K4, K5, K6, K8 for attaining EPI) to the Knowledge Profile.
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Table 5.2: Mapping with knowledge Profile.

K1 K2 K3 K4 K5 K6 K7 K8
Natu Engineeri Special Enginee | Enginee Resear
ral Mathem | ng ist 3 3 Comprehe | ch
Scien | atics Fundame | Knowle | '8 nng nsion Literat
ce ntals dge Design Practice ure
v v v v v
Explanations
v K3 (Engineering Fundamentals): Basic principles of database management
and programming formed the foundation of the system.
v K4 (Specialist Knowledge): Specialist expertise in web application development
and pharmacy workflows was required.
v K5 (Engineering Design): The project involved designing structured workflows,
user roles, and logical models for pharmacy management.
v K6 (Engineering Practice): Hands-on skills such as implementing APIs,
ensuring data security, and integrating modules were applied.
v K8 (Research Literature): Existing systems and academic works were reviewed

to guide design choices and avoid past limitations.

5.4.2 Engineering Activities

Mapping with Complex Engineering Activities

This section is designed to map the overall problem and EA’s (multiple).

Table 5.3: 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
Explanations
v EA1 (Range of Resources): The project brought together people, technology,

information, and finances. Open-source tools like React and MongoDB were
used alongside hosting platforms and cloud resources.

EA2 (Level of Interaction): Multiple interactions occurred—between
developers, pharmacy staff, and potential users—ensuring that the system met
real operational needs.

EA3 (Innovation): The project innovated by merging inventory control, invoice
generation, and online medicine sales into one unified platform, which is
uncommon in local pharmacy systems.

EA4 (Consequences for Society and Environment): By tracking expiry dates
and reducing errors, the system prevents wastage and ensures patients get safe
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medicines, positively impacting both society and the environment.

v' EA5 (Familiarity): The challenges encountered extended beyond standard
coursework. Issues like customer privacy, real-time data updates, and ethical
handling of pharmacy records made the work new and demanding.

5.5 Summary

This chapter discussed the engineering standards considered during the development of the
proposed system, including software, hardware, and communication standards, along with their
alternatives and rationale for selection. The broader impacts on life, society, environment, ethics,
and sustainability were highlighted, followed by project management and financial analysis with
both student-level and professional budgets, as well as a revenue model. The project was then
mapped to complex engineering problem attributes, knowledge profiles, and engineering activities
to justify its academic and professional relevance. The chapter has, therefore, shown that the
system not only achieves its technical targets but also meets identified standards, societal demand,
and sustainable means.
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Chapter 6

Conclusion

In this chapter, a general overview of MediTrack project, its drawbacks, and areas
for development are presented.

6.1 Summary

MediTrack was designed to simplify pharmacy operations by computerizing customer
management, stock control, invoicing, and expiry reminders. MediTrack was built on
open-source technologies to make it a cost-conscious and scalable solution. Testing
verified greater efficiency, stock update accuracy, and considerable time savings in
preparing invoices compared to manual systems. Role-based security and secure
communications were incorporated to ensure data reliability and confidentiality.
MediTrack solutions particularly target those small to medium pharmacies that
experience important operational problems and deliver a simple-to-use, affordable
solution.

6.2 Limitation

Even if MediTrack met its main objectives, some deficiencies remain:

e The present system covers only single-branch pharmacies and doesn't allow
centralized management for each outlet.

e Advanced analytics features (e.g., profit/loss, forecasting) are not yet available in
the current build.

e Email/SMS reminders for clients are dependent upon a third-party service
integration that isn't completed yet.

o High-performance for high volume was not entirely justified since usability testing
was conducted on a small cohort and data set.

6.3 Future Work

Future enhancements of MediTrack could include:

e Centralized monitoring and multi-branch support for pharmacy chains.
e Mobile and cloud applications for real-time accessibility and convenience [17], [18].

e Advanced reporting and analytics for making decisions with sales trends and
forecasting [25].

¢ Automation-powered modules for stock management and expiration prediction.

e Full integration for SMS/email notifications for customers on refills, restocking,
and expiry reminders.

¢ Native language support for improved usability for many different users.
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