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Introduction

In the digital era, efficient data management is a cornerstone for operational success. Modern organisations, especially in the healthcare sector, increasingly rely on robust database systems to manage large volumes of data. MediLink Pharmacy, a growing healthcare entity, seeks to overcome inefficiencies tied to manual record-keeping by implementing a relational database system designed to automate operations such as stock management, prescription handling, customer data management, supplier tracking, and sales reporting.

This report outlines the process of designing and implementing a relational database solution for MediLink Pharmacy using Microsoft Access. By adopting database principles like normalization to Third Normal Form (3NF), this system ensures integrity, minimizes redundancy, and provides a more efficient, scalable solution for the pharmacy’s operations.

2.Scenario Overview
MediLink Pharmacy faces challenges associated with its current manual record-keeping system, such as stock discrepancies, delayed reporting, and the difficulty of tracking expiration dates. The CEO has tasked the IT department with developing a reliable and automated database solution capable of:
Efficiently storing and managing medicine data.
Tracking supplier deliveries and inventory levels.
Maintaining customer and prescription details.
Recording sales transactions for effective reporting.
Supporting regulatory compliance requirements.
The core objective is to design a database system that ensures accurate, real-time tracking and supports data-driven decision-making for pharmacy management.

3. System Requirements Analysis
Functional Requirements:
The system should provide comprehensive tracking and management of:
Medicine data (e.g., price, stock, expiry date, supplier).
Supplier details (name, contact information, address).
Customer profiles (including contact and medical information).
Prescription records (linking customers to prescribed items).
Sales transactions (including quantities, total amounts, and dates).

Non-functional Requirements:
Data integrity: Ensuring the accuracy and consistency of stored information.
Security: Protecting customer and supplier information through secure access mechanisms.
Scalability: The ability to expand the system’s functionality as the business grows.
Ease of use: A user-friendly interface to ensure quick adoption by pharmacy staff.





4. Database Design

4.1 Entity Identification:
For the pharmacy system, the key entities are identified as follows:
Supplier: Stores details about suppliers that provide the medicines.
Medicine: Stores information on medicines, including stock, price, and expiry.
Customer: Contains customer data including name, address, and medical history.
Prescription: Tracks prescriptions issued to customers, linking medicines with specific customer details.
Sales: Records sales transactions, linking medicines to customer purchases.
Each of these entities requires clearly defined attributes, which are pivotal to the design of the relational database model.

4.2 Entity Relationship Diagram (ERD)
The ERD visually represents how entities are interconnected. One‑to‑many relationships are enforced between Suppliers → Medicines, Medicines → Sales, Customers → Sales, and Customers → Prescriptions. Primary keys uniquely identify records and foreign keys maintain cross‑table links. This logical structure ensures relationship consistency and referential integrity across the system.

Figure 4.2
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4.3 Data Structure Development
The tables were designed in Microsoft Access using appropriate keys and data types to ensure data quality and reliable relationships.
Primary Keys: Set to AutoNumber to guarantee unique identification of each record.
Foreign Keys: Implemented as Number (Long Integer) fields to maintain relationships between entities and enforce referential integrity.

Data Types: Chosen based on usage—Currency for prices (e.g., Unit Price), Date/Time for expiration dates (e.g., Expiry Date), Short Text for names and descriptions (e.g., Name), Yes/No for Boolean options (e.g., Prescription Required), and Long Text for extended notes.

Figure 4.3
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Normalisation is applied at each stage to eliminate redundancy and avoid inconsistencies in data representation.

5. Normalisation to Third Normal Form (3NF)
Normalisation involves organising data to minimize redundancy while ensuring consistency and accuracy. The database design follows a three-step normalisation process:

a. 1NF (First Normal Form): Ensures that each field contains atomic values (e.g., medicine name, not a list of medicines).
b. 2NF (Second Normal Form): Ensures that non-key attributes are fully dependent on the primary key, eliminating partial dependencies.
c. 3NF (Third Normal Form): Ensures that non-key attributes depend solely on the primary key and eliminates transitive dependencies.

By adhering to these forms, the design optimises data storage, eliminates unnecessary duplication, and enhances database efficiency.


6. Database Implementation in Microsoft Access
The MediLink Pharmacy database system was implemented using Microsoft Access, which provides a user-friendly environment for designing relational databases, queries, forms, and reports.
Microsoft Access allows database developers to create tables, enforce relationships, run queries, and generate reports for data analysis. This makes it suitable for small to medium-sized database applications such as pharmacy management systems.



6.1 Table Creation

The first stage of implementation involved creating tables to represent each entity identified during the database design process. Tables were created using Microsoft Access Table Design View, which allows the developer to define fields, assign data types, and specify primary keys.

The following tables were created:

Figure 1: Name of each Category and Purpose 

	 Table Name
	Purpose                     

	Supplier
	Stores supplier information 

	Medicine
	Stores medicine details     

	Customer
	Stores patient information  

	Prescription
	Stores prescription records 

	Sales
	Stores sales transactions   




Figure 2: Medicine Table Design View in Microsoft Access
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6.2 Table Relationships and Constraints
Relationships between tables were created using the Relationships Tool in Microsoft Access.
Referential integrity was enforced to ensure that data remains valid and consistent across all related tables.




Figure 3: Database Relationships Window in Microsoft Access
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For example;
A supplier may supply many medicines, but each medicine must be linked to only one supplier.
Referential integrity ensures:
· A medicine cannot exist without a supplier
· A sale cannot reference a non-existing medicine
· A prescription must belong to a valid customer
6.3 Sample Data Population
To test the functionality of the pharmacy management database, realistic sample data was inserted into each table. This data demonstrates typical pharmacy operations, including available medicines, suppliers, and customer records.
Figure 4: Medicine Table – Sample Data
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Figure 5: Supplier Table – Sample Data
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Figure 6: Customer Table – Sample Data
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6.4 Query Development
To enable meaningful insights, the following sample queries were developed:
Medicines Below Reorder Level: A query to monitor stock levels and highlight medicines that need restocking.
Expired Medicines: A query to identify expired medicines, preventing their sale.
Total Sales per Medicine: A query that aggregates sales data to identify best-selling medicines.
Sales by Customer: A parameterized query that allows users to track individual customer purchases.
These queries support the pharmacy's operational needs, providing real-time insights and assisting in decision-making.

Queries to support pharmacy management with design-view layouts and example outputs.
Query 1: Medicines Below Reorder Level
Purpose: Identify medicines that require restocking.
Criteria: Stock Quantity < Reorder Level


	Field
	Table
	Sort
	Show
	Criteria

	Medicine Name
	Medicine
	
	Yes
	

	Stock Quantity
	Medicine
	
	Yes
	< [Reorder Level]

	Reorder Level
	Medicine
	
	Yes
	



Query Output 
	Medicine Name
	Stock Quantity
	Reorder Level

	Amoxicillin
	60
	80

	Cough Syrup
	80
	100



Query 2: Expired Medicines
Purpose: Ensure expired medicines are not sold.
Criteria: Expiry Date < Date 


	Field
	Table
	Sort
	Show
	Criteria

	Medicine Name
	Medicine
	
	Yes
	

	Expiry Date
	Medicine
	
	Yes
	< Date()

	Stock Quantity
	Medicine
	
	Yes
	



Query Output 
	Medicine Name
	Expiry Date
	Stock Quantity

	Vitamin D
	02/03/2026
	95

	Ibuprofen
	15/01/2026
	120



Query 3: Total Sales per Medicine
Purpose: Analyse product performance with total units sold.
Function: SUM (Quantity Sold)

(Totals enabled)
	Field
	Table
	Total
	Show
	Criteria

	Medicine Name
	Medicine
	Group By
	Yes
	

	Quantity Sold
	Sales
	Sum
	Yes
	



Query Output 
	Medicine Name
	Total Units Sold

	Paracetamol
	430

	Ibuprofen
	280

	Cough Syrup
	95



Query 4: Sales by Customer (Parameter)
Purpose: Review customer purchasing patterns via prompt input.
Parameter Criteria: [Enter Customer ID:]

	Field
	Table
	Sort
	Show
	Criteria

	Customer ID
	Sales
	
	Yes
	[Enter Customer ID:]

	Medicine Name
	Medicine
	
	Yes
	

	Quantity Sold
	Sales
	
	Yes
	

	Sale Date
	Sales
	
	Yes
	



Query Output – Example (Customer ID = 1)
	Customer ID
	Medicine Name
	Quantity Sold
	Sale Date

	1
	Paracetamol
	2
	05/02/2026

	1
	Ibuprofen
	1
	12/02/2026




Figure 7: Query Development Process Design
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6.5 Forms for User Interaction
Forms were created to allow pharmacy staff to easily interact with the database.
The Medicine Entry Form enables staff to add and edit medicine records with built‑in validation, dropdown lists for categories and manufacturers, and automatic stock status updates based on current quantity and reorder level.
Additional forms include Customer Form (manage customer information) and Sales Form (record sales transactions).
Forms improve usability by simplifying data entry, enforcing data validation at the point of entry, and reducing the likelihood of input errors.
Figure 8: 
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6.6 Reports for Management Analysis
This mock-up represents a Stock Report, one of the reports listed in your description.
It is designed to look exactly like a real Access report: structured, column‑based, printable, with alternating row shading and bold headings.

Figure 9: Stock Report
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6.7 Navigation Menu

A navigation menu was created to improve system usability.
The menu allows users to easily access:
· Data entry forms
· Queries
· Reports

The navigation form was configured to open automatically when the database launches.

Example Menu Options:
· Manage Medicines
· Manage Customers
· Record Sales
· View Reports


Figure 10: Navigation Menu
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7. Validation and Testing

Testing was conducted to ensure that the system functions as expected and meets the requirements. Key tests included:

Test Case 1
Action:
Attempt to add a medicine without selecting a supplier.
Expected Result:
System should reject the entry.
Outcome:
Referential integrity prevented the record from being saved.


Test Case 2
Action:
Enter a negative stock quantity.
Expected Result:
Validation rule should prevent invalid input.
Outcome:
System rejected the value.

Test Case 3
Action:
Attempt to delete a supplier linked to medicines.
Expected Result:
Deletion should be restricted.
Outcome:
Microsoft Access prevented the deletion.

	Testing Summary

		Test
	Result

	Referential integrity
	Passed

	Validation rules
	Passed

	Query functionality
	Passed

	
	








Figure 11: Validation and Testing
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These tests confirmed the system’s functionality, validating the integrity of the design and enforcing rules for data consistency.





8. Reflection and Future Improvements

The development of the MediLink Pharmacy database demonstrated the effectiveness of using relational database principles to automate data management. However, several potential improvements were identified:

· Barcode Scanning Integration: Automating stock tracking and medication entry using barcode scanners.
· User Authentication and Role-based Access: Enhancing security by controlling access levels for different types of users.
· Advanced Reporting Dashboards: Creating dynamic reports for better analysis and decision-making.
· Multi-item Sales Transactions: Dividing the Sales table into Sales and Sales Details tables for scalability.


9. Conclusion

The relational database system developed for MediLink Pharmacy successfully addresses the pharmacy’s operational challenges by automating stock management, prescription handling, and sales transactions. By adhering to relational database principles and normalizing the design to 3NF, the system ensures data integrity, minimizes redundancy, and facilitates efficient reporting. The implementation of this system marks a significant improvement in operational efficiency, data accuracy, and regulatory compliance.
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