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[bookmark: _Toc225318543]1. Introduction
This report presents the design and implementation of a relational database system developed for MediLink Pharmacy. The purpose of this system is to efficiently support the management of customers, medicines, prescriptions, suppliers, and sales transactions in a more organised and efficient way.
Previously, pharmacy data was handled manually, which increases the risk of errors and data duplication. By developing this database using Microsoft Access, data can now be stored, accessed, and managed more reliably.
During the development process, it became clear that using a structured database system significantly improves how information is handled. It reduces errors and makes daily operations easier for staff. The database was designed following relational database principles and normalised up to Third Normal Form (3NF).

[bookmark: _Toc225318544]2. Scenario Analysis
MediLink Pharmacy is a small but growing pharmacy that currently relies on manual processes to manage data. This creates inefficiencies and increases the likelihood of mistakes. The aim of this project was to design a database system that improves accuracy, organisation, and reporting.
During the design process, I analysed how a real pharmacy operates and identified key areas where a database system could improve efficiency and reduce manual workload.

[bookmark: _Toc225318545]2.1 Entities and Attributes
The following entities were identified based on the pharmacy scenario:
1. Customers – CustomerID (PK), CustomerName, Phone, Address, DateOfBirth
1. Medicines – MedicinesID (PK), MedicinesName, Price, StockQuantity, ExpiryDate, SupplierID (FK)
1. Sales – SaleID (PK), CustomerID (FK), MedicineID (FK), Quantity, SaleDate
1. Prescriptions – PrescriptionsID (PK), CustomerID (FK), MedicineID (FK), DoctorName, DateIssued
1. Suppliers – SupplierID (PK), SupplierName, ContactNumber, Email

Important note: TotalPrice is not stored in the Sales table. It is calculated dynamically using Quantity and Price. This avoids redundancy and keeps the database in Third Normal Form (3NF).

[bookmark: _Toc225318546]2.2 Relationships
The relationships between entities were identified as follows:
1. One Customer → Many Sales
1. One Medicine → Many Sales
1. One Customer → Many Prescriptions
1. One Medicine → Many Prescriptions
1. One Supplier → Many Medicines

These relationships were implemented using foreign keys to ensure data consistency and referential integrity across all tables.

[bookmark: _Toc225318547]3. Database Design
The database structure was developed based on the identified entities and relationships from the scenario analysis.

[bookmark: _Toc225318548]3.1 Entity Relationship Diagram (ERD)
The ERD below shows all tables, primary keys, foreign keys, and relationships between them with appropriate cardinality.

[image: ]
Figure 1: Entity Relationship Diagram of the MediLink Pharmacy Database

As shown in Figure 1, the relationships are established using foreign keys. The Sales table references both CustomerID and MedicineID, linking transactions to the corresponding customer and medicine records. The Medicines table references SupplierID to connect each medicine to its supplier.

[bookmark: _Toc225318549]3.2 Sample Data Population
Each table was populated with at least five realistic records to simulate real pharmacy operations. The screenshots below show the data entered into each table.
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Figure 2: Customers Table with Sample Data

Figure 2 shows the Customers table with five records. Each customer has a unique CustomerID, full name, phone number, address, and date of birth.

[image: ]
Figure 3: Medicines Table with Sample Data

Figure 3 shows the Medicines table with five records including Paracetamol, Ibuprofen, Aspirin, Amoxicillin, and Vitamin. Notably, Paracetamol has an expiry date of 10/12/2020, which is used to test the ExpiredMedicines query.
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Figure 4: Prescriptions Table with Sample Data

Figure 4 shows the Prescriptions table with five records, each linking a customer to a medicine and recording the prescribing doctor and date issued.
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Figure 5: Sales Table with Sample Data

Figure 5 shows the Sales table with five records. Each record links a customer and a medicine through foreign keys and records the quantity purchased and sale date.

[image: ]
Figure 6: Suppliers Table with Sample Data

Figure 6 shows the Suppliers table with five records including PharmaSupply Ltd, HealthMed UK, MediStock Ltd, CareDrugs Ltd, and WellPharma.

[bookmark: _Toc225318550]4. Normalisation
The database was normalised to ensure efficiency and reduce redundancy.

[bookmark: _Toc225318551]4.1 First Normal Form (1NF)
All fields contain atomic values and no repeating groups exist. Each record is uniquely identified by a primary key.

[bookmark: _Toc225318552]4.2 Second Normal Form (2NF)
All attributes depend fully on the primary key. Since all tables use single-column primary keys, partial dependencies are automatically eliminated.

[bookmark: _Toc225318553]4.3 Third Normal Form (3NF)
No transitive dependencies exist. For example, supplier details are stored separately in the Suppliers table instead of being repeated in the Medicines table. Additionally, TotalPrice is not stored in the Sales table — it is calculated dynamically — which ensures the database remains in 3NF by eliminating derived data redundancy.

[bookmark: _Toc225318554]5. Implementation
[bookmark: _Toc225318555]5.1 Dashboard
A main dashboard called 'MediLink Pharmacy System' was created to allow easy navigation. It includes buttons for Customers, Medicines, Sales, Reports, and Exit. This makes the system user-friendly even for non-technical users.

[image: ]
Figure 7: Main Dashboard of the MediLink Pharmacy System

As shown in Figure 7, the dashboard provides a clean and simple interface that allows pharmacy staff to navigate to different parts of the system without needing technical knowledge of the database structure.

[bookmark: _Toc225318556]5.2 Forms
Three forms were developed to allow users to enter and manage data easily.

[image: ]
Figure 8: Customers Data Entry Form

Figure 8 shows the CustomersForm, which allows staff to enter and view customer details including CustomerID, CustomerName, Phone, Address, and DateOfBirth.
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Figure 9: Medicines Data Entry Form

Figure 9 shows the MedicinesForm, displaying medicine details such as MedicinesID, MedicinesName, Price, StockQuantity, ExpiryDate, and SupplierID.
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Figure 10: Sales Data Entry Form

Figure 10 shows the SalesForm. While developing this form, I initially faced an issue when calculating the TotalPrice field. This was resolved using a DLookUp function to retrieve the price from the Medicines table and multiply it by the quantity. This approach ensures the value is calculated dynamically instead of stored, which keeps the database normalised and ensures it remains in Third Normal Form (3NF) by eliminating derived data redundancy.

[bookmark: _Toc225318557]5.3 Queries
Four queries were created based on practical pharmacy needs such as monitoring stock, tracking sales, and ensuring safety compliance.

[image: ]
Figure 11: CustomerSales Query Result

Figure 11 shows the CustomerSales query, which joins the Customers, Medicines, and Sales tables to display full transaction details. This query allows managers to review all transactions in a single view.
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Figure 12: TotalSalesRevenue Query Result

Figure 12 shows the TotalSalesRevenue query, which calculates total revenue of £47.50 using an aggregate SUM function. This provides a quick and useful snapshot of business performance.
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Figure 13: LowStockMedicines Query Result

Figure 13 shows the LowStockMedicines query, which identifies medicines below the stock threshold. Amoxicillin (6 units) and Ibuprofen (8 units) are flagged, helping the pharmacy avoid stockouts of essential medicines.

[image: ]
Figure 14: ExpiredMedicines Query Result

Figure 14 shows the ExpiredMedicines query, which identifies Paracetamol as expired (10/12/2020). This query is critical for regulatory compliance and patient safety.

[bookmark: _Toc225318558]5.4 Reports
Two reports were generated to provide clear and printable outputs for management.

[image: ]
Figure 15: SalesReport

Figure 15 shows the SalesReport, which displays all sales transactions with a calculated total of £47.50. The report is accessible directly from the main dashboard.

[image: ]
Figure 16: LowStockReport

Figure 16 shows the LowStockReport, which presents medicines with low stock levels to assist managers in making informed restocking decisions.

[bookmark: _Toc225318559]6. Validation and Testing
The system was tested using sample data to ensure it works correctly under different conditions.

[bookmark: _Toc225318560]6.1 Referential Integrity
Tested by attempting to enter invalid foreign keys — Access correctly prevented the entries, confirming that referential integrity is enforced across all tables.

[bookmark: _Toc225318561]6.2 Query Testing
All queries returned expected results when compared with manual calculations:
1. CustomerSales – verified that all records correctly matched expected customer and medicine combinations.
1. TotalSalesRevenue – confirmed the sum of £47.50 by manually calculating totals from the Sales table.
1. LowStockMedicines – confirmed that only Amoxicillin and Ibuprofen were returned as low stock items.
1. ExpiredMedicines – verified that Paracetamol (expiry 10/12/2020) was correctly identified as expired.

[bookmark: _Toc225318562]6.3 Forms and Reports
Forms were tested with valid and invalid inputs. Reports displayed correct data matching the underlying queries. Testing also helped identify small issues, particularly with calculated fields in the SalesForm, which were corrected during development.

[bookmark: _Toc225318563]6.4 Dashboard
All buttons on the dashboard were tested and confirmed to function correctly, opening the appropriate forms and reports as expected.

Overall, the system was tested under different scenarios and produced consistent and accurate results.

[bookmark: _Toc225318564]7. Conclusion
The MediLink Pharmacy database system was successfully designed and implemented using Microsoft Access. The system improves how pharmacy data is stored, managed, and analysed. It includes well-structured tables, relationships, queries, forms, and reports, all working together to support daily operations.
This project allowed me to apply database concepts in a practical context and improved my understanding of relational databases. It demonstrated how proper database design can solve real-world problems. The use of calculated fields and queries demonstrates efficient data handling without storing redundant data, keeping the system normalised and maintainable.
Future improvements could include automated alerts for low stock and better integration between prescriptions and sales. This project demonstrates the practical application of database design principles in a real-world context.
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