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Introduction

- Overview of MediLink Pharmacy scenario
MediLink Pharmacy is a growing healthcare-focused pharmacy that provides prescription medications, over-the-counter drugs, and healthcare products to customers. As the business expands, it faces challenges in managing patient records, prescriptions, medication inventory, and staff operations efficiently. Currently, much of this information may be handled manually or through disconnected systems, leading to delays, errors, and difficulty in accessing accurate data.
The pharmacy interacts with multiple stakeholders, including patients, doctors, pharmacists, and suppliers. It must ensure that prescriptions are processed accurately, medications are dispensed safely, and stock levels are maintained to meet demand. Additionally, regulatory compliance and secure handling of sensitive patient information are critical aspects of its operations.

- Purpose of the database system

The purpose of the MediLink Pharmacy database system is to provide a centralized, efficient, and secure platform for managing all pharmacy-related data. The system will:
· Store and organize patient information, prescriptions, and medication records 
· Track inventory levels and automate stock management 
· Support pharmacists in processing and verifying prescriptions 
· Improve accuracy and reduce human error in daily operations 
· Enable quick retrieval of information for better customer service 
· Ensure data security and compliance with healthcare regulations 
Overall, the database system aims to streamline operations, enhance decision-making, and improve the quality of service provided by MediLink Pharmacy.

Scenario Analysis

Identify entities
The goal of the database is to replace manual record-keeping and manage:
· Customer details
· Medicine inventory
· Supplier information
· Prescriptions
· Sales transactions
[image: ]
- Attributes of each entityFigure 1, Attributes


	Entity
	Description
	Key Attributes

	Customers
	Patients who purchase medicines or have prescriptions
	CustomerID, Name, Phone, Address, D.O.B., Email

	Medicines
	All medicines sold by the pharmacy
	MedicineID, MedicineName, Category, Price, StockQty

	Suppliers
	Companies supplying medicines
	SupplierID, SupplierName, ContactNumber, Email

	Prescriptions
	Doctor-issued prescriptions for customers
	PrescriptionID, CustomerID, DoctorName, DateIssued

	Sales
	Records of medicine purchases
	SaleID, SaleDate, CustomerID, TotalAmount





- Relationships between entities

	Relationship
	Description
	Type

	Customer → Prescriptions
	A customer can have multiple prescriptions
	1: Many

	Prescription → PrescriptionDetails
	One prescription may contain several medicines
	1: Many

	Medicine → PrescriptionDetails
	A medicine can appear in many prescriptions
	1: Many

	Supplier → Medicines
	One supplier can supply many medicines
	1: Many

	Customer → Sales
	One customer may make multiple purchases
	1: Many

	Sales → SaleDetails
	One sale can include multiple medicines
	1: Many

	Medicine → SaleDetails
	Each medicine can appear in many sales
	1: Many



5. Entity Relationship Diagram (ERD)

- Insert ERD diagram here, Include primary keys, foreign keys.
ERD Structure
  Customers
	CustomerID (PK)

	FirstName

	LastName

	Phone

	Address

	DOB


	

  Suppliers
	SupplierID (PK)

	SupplierName

	ContactNumber

	Email

	Address



  Medicines
	MedicineID (PK)

	MedicineName

	Category

	Price

	StockQuantity

	SupplierID (FK)



  Prescriptions
	PrescriptionID (PK)

	CustomerID (FK)

	DoctorName

	DateIssued



  PrescriptionDetails
	PrescriptionDetailID (PK)

	PrescriptionID (FK)

	MedicineID (FK)

	Quantity







      Sales
	SaleID (PK)

	CustomerID (FK)

	SaleDate

	TotalAmount



  SaleDetails

	SaleDetailID (PK)

	SaleID (FK)

	MedicineID (FK)

	Quantity

	UnitPrice





 
Cardinality Overview
	Relationship
	Cardinality

	Customer → Prescriptions
	1:M

	Supplier → Medicines
	1:M

	Medicine → PrescriptionDetails
	1:M

	Prescription → PrescriptionDetails
	1:M

	Customer → Sales
	1:M

	Sales → SaleDetails
	1:M

	Medicine → SaleDetails
	1:M



6. Data Structure Design
This section outlines the structure of the database, including the tables created, field names with data types, and the relationships and constraints used to ensure data integrity.

6.1 Tables Created
The following tables were created to support the MediLink Pharmacy system:
· Suppliers 
· Medicines 
· Customers 
· Prescriptions 
· PrescriptionDetails 
· Sales 
· SaleDetails 
Each table is designed to store specific data and is linked to others through defined relationships.



- Tables created / Field names and data types
Table: Customers
	Field
	Data Type
	Key

	CustomerID
	AutoNumber
	PK

	FirstName
	Short Text
	

	LastName
	Short Text
	

	Phone
	Short Text
	

	Address
	Short Text
	

	DOB
	Date/Time
	



Table: Suppliers
	Field
	Data Type
	Key

	SupplierID
	AutoNumber
	PK

	SupplierName
	Short Text
	

	ContactNumber
	Short Text
	

	Email
	Short Text
	

	Address
	Short Text
	



Table: Medicines
	Field
	Data Type
	Key

	MedicineID
	AutoNumber
	PK

	MedicineName
	Short Text
	

	Category
	Short Text
	

	Price
	Currency
	

	StockQuantity
	Number
	

	SupplierID
	Number
	FK




Table: Prescriptions
	Field
	Data Type
	Key

	PrescriptionID
	AutoNumber
	PK

	CustomerID
	Number
	FK

	DoctorName
	Short Text
	

	DateIssued
	Date/Time
	



Table: Prescription Details
	Field
	Data Type
	Key

	PrescriptionDetailID
	AutoNumber
	PK

	PrescriptionID
	Number
	FK

	MedicineID
	Number
	FK

	Quantity
	Number
	



Table: Sales
	Field
	Data Type
	Key

	SaleID
	AutoNumber
	PK

	CustomerID
	Number
	FK

	SaleDate
	Date/Time
	

	TotalAmount
	Currency
	



Table: SaleDetails
	Field
	Data Type
	Key

	SaleDetailID
	AutoNumber
	PK

	SaleID
	Number
	FK

	MedicineID
	Number
	FK

	Quantity
	Number
	

	UnitPrice
	Currency
	


- Relationships and constraints

The database uses several one-to-many (1:M) relationships:
· One Supplier → Many Medicines 
· One Customer → Many Prescriptions 
· One Customer → Many Sales 
· One Prescription → Many PrescriptionDetails 
· One Medicine → Many PrescriptionDetails 
· One Sale → Many SaleDetails 
· One Medicine → Many SaleDetails
Referential Integrity
To maintain consistency:
· All foreign keys are linked to primary keys 
· Referential integrity is enforced in Microsoft Access 
· Cascade updates are enabled where appropriate 

Constraints Applied
1. Primary Key Constraints
· Each table has a unique primary key (AutoNumber) 
· Ensures no duplicate records 

2. Foreign Key Constraints
· Enforce valid relationships between tables 
· Prevent orphan records 

7. Normalisation (Up to 3NF)
- Show steps of normalization and Explain decisions
Normalization is the process of organising data in a database to reduce redundancy and improve data integrity. The MediLink Pharmacy database has been normalized up to Third Normal Form (3NF) to ensure efficient data storage and eliminate dependency issues.

7.1 First Normal Form (1NF)
Definition
A table is in First Normal Form (1NF) if:
· All fields contain atomic (indivisible) values 
· There are no repeating groups or multi-valued attributes 

Initial Unnormalised Structure (UNF)
Initially, data might have been stored like this:
	PrescriptionID
	CustomerName
	Medicines
	Quantities

	1
	John Smith
	Paracetamol, Ibuprofen
	2, 1



Issues Identified
· Multiple values in one field (Medicines, Quantities) 
· Difficult to query and update 
· High redundancy 

Conversion to 1NF
Split repeating data into separate rows:
	PrescriptionID
	CustomerName
	Medicine
	Quantity

	
	John Smith
	Paracetamol
	2

	1
	John Smith
	Ibuprofen
	1


[image: ]Figure 2, Draw.io

Decision
A new table PrescriptionDetails was created to store:
· MedicineID 
· Quantity 
This ensures:
· Atomic values 
· Elimination of repeating groups 

7.2 Second Normal Form (2NF)
Definition
A table is in Second Normal Form (2NF) if:
· It is already in 1NF 
· All non-key attributes are fully dependent on the entire primary key 

Issue Identified
In a combined table:
	PrescriptionID
	MedicineID
	MedicineName
	Quantity


· MedicineName depends only on MedicineID, not the full key 
· This creates partial dependency 

Conversion to 2NF
Separate into two tables:
Medicines Table
	MedicineID
	Name
	Price


PrescriptionDetails Table
	PrescriptionID
	MedicineID
	Quantity



[image: ]
Figure 3, Draw.io3

Decision
· Removed attributes that do not depend on the full key 
· Stored medicine details in a separate Medicines table 
This ensures:
· No partial dependency 
· Better data organisation 

7.3 Third Normal Form (3NF)
Definition
A table is in Third Normal Form (3NF) if:
· It is in 2NF 
· There are no transitive dependencies
(non-key attributes depending on other non-key attributes) 

Issue Identified
In an earlier structure:
	MedicineID
	Name
	SupplierName
	SupplierContact


· 
Supplier details depend on SupplierID, not MedicineID 
· This creates a transitive dependency 

Conversion to 3NF
Split into two tables:
Suppliers Table 
	SupplierID
	SupplierName
	ContactNumber



Medicines Table
	MedicineID
	Name
	SupplierID



[image: ]
Figure 4 draw.io 4


Decision
· Moved supplier information to a separate table 
· Linked using SupplierID as a foreign key 
This ensures:
· No transitive dependency 
· Improved consistency and scalability 

7.4 Final Normalised Structure (3NF)
After normalization, the database includes:
· Suppliers 
· Medicines 
· Customers 
· Prescriptions 
· PrescriptionDetails 
· Sales 
· SaleDetails 
Each table:
· Has a primary key 
· Contains only attributes dependent on that key 
· Has no redundant or duplicated data 

7.5 Benefits of Normalisation
The normalization process provides several advantages:
· Reduced data redundancy (no repeated data) 
· Improved data integrity 
· Easier data maintenance and updates 
· Efficient querying and reporting 
· Better scalability for future expansion
[image: ]
Figure 5 Full Table draw.io

8. Sample Data

- Insert screenshots or tables (minimum 5 records per table)

Customers Table 
	CustomerID
	FirstName
	LastName
	Phone
	Address
	DOB

	1
	Emma
	Johnson
	0712345678
	London
	1995-04-12

	2
	Liam
	Smith
	0723456789
	Birmingham
	1988-09-21

	3
	Olivia
	Brown
	0734567890
	Manchester
	1992-06-18

	4
	Noah
	Taylor
	0745678901
	Leeds
	1990-02-11

	5
	Ava
	Wilson
	0756789012
	Liverpool
	1998-12-03







Medicines Table
	MedicineID
	MedicineName
	Category
	StockQty
	Price
	SupplierID

	1
	Paracetamol
	Pain Relief
	150
	3.50
	1

	2
	Amoxicillin
	Antibiotic
	60
	8.20
	2

	3
	Ibuprofen
	Pain Relief
	120
	4.00
	1

	4
	Cetirizine
	Allergy
	80
	5.50
	3

	5
	Metformin
	Diabetes
	70
	9.75
	2



Suppliers Table
	SupplierID
	SupplierName
	Contact
	Email

	1
	HealthPlus Ltd
	0201112222
	info@healthplus.com

	2
	MedSupply UK
	0203334444
	sales@medsupply.co.uk

	3
	PharmaDirect
	0205556666
	contact@pharmadirect.com



Sales Table
	SaleID
	CustomerID
	SaleDate
	TotalAmount

	1
	1
	10/03/2026
	12.00

	2
	2
	10/03/2026
	8.20

	3
	3
	11/03/2026
	15.50

	4
	4
	11/03/2026
	9.75

	5
	5
	12/03/2026
	7.50



9. Queries

- List queries created and Purpose of each query with Screenshots of results.

The MediLink Pharmacy database includes a range of queries designed to retrieve, analyse, and filter data efficiently. These queries support key operations such as stock management, sales tracking, and prescription monitoring.

9.1 List of Queries Created and Their Purpose
1. qryAllMedicines
· Purpose: Displays all medicines stored in the database. 
· Explanation: Provides a complete overview of available medicines, including stock levels and prices. 
[image: ]
Figure 6, Queries1

2. qryLowStockMedicines
· Purpose: Identifies medicines with low stock levels. 
· [image: ][image: ]Explanation: Helps staff monitor inventory and reorder stock before it runs out. Figure 7 Querie 2


3. qryMedicinesByCategory (Parameter Query)
· Purpose: Retrieves medicines based on a selected category. 
· [image: ][image: ]Explanation: Allows users to filter medicines (e.g., antibiotics, painkillers) dynamically using user input. Figure 8, querie 3


4. qrySalesBetweenDates (Parameter Query)
· Purpose: Displays sales within a specified date range. 
· [image: ][image: ]Explanation: Useful for generating reports such as daily, weekly, or monthly sales. Figure 9 querie 4


5. qrySalesByCustomerName (Parameter Query)
· Purpose: Shows all sales made to a particular customer. 
· Explanation: Helps track customer purchasing behaviour and history   
[image: ][image: ]Figure 10 Querie 5


6. qryTotalSalesPerCustomer
· Purpose: Calculates the total amount spent by each customer. 
· [image: ][image: ] Explanation: Useful for identifying high-value customers and analysing spending patterns. Figure 11 Querie 6


10. Forms and Reports

- Screenshots of forms and reports with functionalities included.

Form 1: Customer Entry Form (Screenshot)
[image: ]
Figure 12 Form 1
 Description
The Customer Form is used to:
· Add new customer records 
· Edit existing customer details 
· View customer information 
 Fields Included
· CustomerID (Auto-generated) 
· First Name 
· Last Name 
· Date of Birth 
· Phone Number 
· Address 
 Functionality
· User-friendly interface for data entry 
· Prevents errors using input masks (e.g., phone number) 
· Connected directly to the Customer table 
· Supports navigation (Next/Previous records)

- Screenshots of reports
Report 1: Sales by Customer Report (Screenshot)
[image: ]
Figure 13 Report 1
 Description
This report shows:
· Total purchases made by each customer 
 Data Displayed
· Customer Name 
· Total Amount Spent 
 Functionality
· Groups data by customer 
· Calculates totals using aggregate functions 
· Helps management identify: 
· High-value customers 
· Sales trends 

11. Validation and Testing

- Testing methods

Testing Methods
To ensure the MediLink Pharmacy database functions correctly, several testing methods were applied:
 1. Unit Testing
Each table, form, and query was tested individually.
· Tables: Checked data entry and constraints 
· Forms: Verified input fields and navigation 
· Queries: Tested accuracy of results 

 2. Integration Testing
Tested how different components work together.
Examples:
· Linking Customer → Sales 
· Linking Medicine → SalesDetails 
· Ensuring prescriptions connect correctly to customers 

 3. Data Validation Testing
Ensured that only correct and valid data can be entered.
Methods used:
· Required fields (e.g., Customer Name cannot be empty) 
· Data types (numbers, dates, currency) 
· Input masks (phone numbers) 
· Validation rules (StockQuantity ≥ 0) 

 4. User Acceptance Testing (UAT)
Simulated real-world usage:
· Adding new customers 
· Recording sales transactions 
· Generating reports 
This ensured the system meets business needs.

11.2 Testing Results 

	Test Case
	Expected Result
	Actual Result
	Status

	Add new customer
	Record saved successfully
	Works correctly
	✅ Pass

	Enter invalid phone
	Error message shown
	Validation works
	✅ Pass

	Record sale
	Sale linked to customer
	Works correctly
	✅ Pass

	Delete supplier in use
	Prevent deletion
	Restricted
	✅ Pass

	Run sales report
	Accurate totals shown
	Correct output
	✅ Pass

	Low stock query
	Shows correct medicines
	Accurate
	✅ Pass



11.3 Issues Found and Fixes
 Issue 1: Data Type Mismatch
· Problem: Foreign key fields did not match primary key data types 
· Fix: Changed FK fields to Number (Long Integer) 

 Issue 2: Missing Referential Integrity
· Problem: Orphan records (e.g., sales without customers) 
· Fix: Enabled Enforce Referential Integrity in relationships
Issue 3: Duplicate Data Entry
· Problem: Same customer entered multiple times 
· Fix: Added validation rules and unique constraints 

 Issue 4: Poor Form Usability
· Problem: Users found forms confusing 
· Fix: Improved layout: 
· Added labels 
· Used dropdown lists 
· Organized fields logically
System Reliability
After testing:
· ✔ All relationships work correctly 
· ✔ Data integrity is maintained 
· ✔ Queries return accurate results 
· ✔ Forms and reports function as expected

12. Reflection
- Challenges faced
During the development of the MediLink Pharmacy database, several challenges were encountered:
 1. Designing the Database Structure
At the beginning, it was difficult to identify all the required entities and how they relate to each other.
· Understanding relationships such as many-to-many (e.g., Sales and Medicines) required careful planning. 
· Creating junction tables like SalesDetails and PrescriptionDetails was initially confusing. 

 2. Establishing Relationships in Access
· Linking tables correctly using primary and foreign keys was challenging. 
· Errors occurred when data types did not match (e.g., AutoNumber vs Number). 
· Ensuring referential integrity without causing restriction errors required adjustments. 

 3. Normalization Process
· Breaking down data into Third Normal Form (3NF) was not straightforward. 
· Avoiding redundancy while maintaining usability required multiple revisions of the design. 

 4. Creating Forms
· Designing user-friendly forms took time. 
· Aligning fields, adding labels, and ensuring proper navigation was challenging. 
· Implementing dropdown lists (lookup fields) required additional configuration. 

 5. Query Development
· Writing queries, especially aggregate queries (e.g., totals and grouping), was initially difficult. 
· Ensuring accurate results required testing and debugging. 

 6. Report Generation
· Formatting reports professionally (headings, totals, layout) required several attempts. 
· Ensuring reports display correct and meaningful data was also a challenge.

- Improvements for future

Several improvements could be made to enhance the system further:
 1. Advanced Automation
· Add automated calculations (e.g., total sales updates instantly) 
· Implement macros or VBA for improved functionality 

 2. User Interface Enhancements
· Improve form design with better layouts and themes 
· Add buttons (e.g., Save, Search, Clear) for easier navigation 
· Include validation messages for better user guidance 

 3. Enhanced Reporting
· Create more detailed reports such as: 
· Monthly sales trends 
· Supplier performance 
· Expiring medicines alerts 

 4. Security Features
· Add user login system 
· Restrict access based on roles (e.g., admin vs staff) 
· Protect sensitive customer data 

 5. Scalability Improvements
· Migrate the database to a more advanced system (e.g., SQL Server) if the business grows 
· Optimize queries for handling larger datasets 

 6. Backup and Recovery
· Implement automatic backup systems 
· Ensure data recovery mechanisms are in place

13. Conclusion
- Summary of system

The MediLink Pharmacy database system was successfully designed and implemented using Microsoft Access to replace manual record-keeping processes. The system integrates multiple components, including tables, relationships, queries, forms, and reports, to provide a complete and efficient data management solution.
The database effectively manages key areas of the pharmacy’s operations:
· Medicine Management: Tracks stock levels, categories, suppliers, and expiry dates 
· Supplier Management: Maintains accurate supplier information for inventory control 
· Customer Management: Stores customer details for prescriptions and sales 
· Prescription Handling: Records prescribed medicines and dosage information 
· Sales Processing: Captures transaction data and links it to customers and medicines 

13.2 System Capabilities
The implemented system provides several important functionalities:
✔ Efficient Data Storage
· Centralized and structured storage of all pharmacy data 
· Reduced redundancy through normalization 
✔ Improved Accuracy
· Validation rules and referential integrity minimize errors 
· Automated calculations reduce manual mistakes 
✔ User-Friendly Interface
· Forms simplify data entry and navigation 
· Dropdown menus and structured layouts enhance usability 
✔ Powerful Data Analysis
· Queries allow quick retrieval of relevant information 
· Reports provide insights into: 
· Sales performance 
· Stock levels 
· Customer activity 

13.3 Benefits to the Organization
The system offers several advantages to MediLink Pharmacy:
· ✔ Saves time by automating manual processes 
· ✔ Improves decision-making through accurate reports 
· ✔ Enhances inventory control and reduces stock issues 
· ✔ Supports better customer service 
· ✔ Ensures better data consistency and reliability 

13.4 Final Statement
In conclusion, the MediLink Pharmacy database system meets the intended objectives by providing a reliable, efficient, and scalable solution for managing pharmacy operations. The system not only improves current workflows but also lays a strong foundation for future enhancements and business growth.
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15. Appendices
- Additional screenshots
Appendix A: Relationships Window
[image: ]
Figure 14, Relationship
Description:
This screenshot shows all tables connected with relationships, including:
· One-to-many relationships 
· Primary and foreign key links 
· Enforced referential integrity

- Additional queries if needed

[image: ]
Figure 15, Customer
 
[image: ]
Figure 16, Medicine
[image: ]
Figure 17, Sales
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