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Introduction 
The purpose of this project is to design and implement a relational database system for MediLink Pharmacy using Microsoft Access. At present, the pharmacy relies entirely on paper-based methods to record and manage its day-to-day operations, a practice that is both time-consuming and prone to human error. As the volume of data grows, maintaining accuracy through manual recording becomes increasingly difficult.
A properly structured database system offers a far more dependable alternative. By organising information digitally, the pharmacy will be better positioned to manage records relating to medicines, suppliers, customers, prescriptions, and sales. The benefits extend beyond mere convenience — digital storage supports better decision-making, reduces the likelihood of data loss, and allows staff to retrieve information quickly when needed.
This report outlines the steps taken to analyse the requirements of the pharmacy, design a suitable database structure, implement it within Microsoft Access, and carry out testing to confirm the system performs correctly.

Scenario Overview
MediLink Pharmacy is a community-based pharmacy that currently depends on manual processes to manage its operations. All key records — including drug stock, supplier contacts, customer prescriptions, and sales data — are kept on paper. This approach not only demands significant time and effort from staff but also increases the risk of errors and potential loss of important information.
As the business continues to grow, the shortcomings of this manual system become more apparent. Keeping track of stock levels, monitoring sales activity, and generating reports on demand are tasks that become progressively harder to carry out reliably without a digital infrastructure. These inefficiencies can have a real impact on the quality of service the pharmacy is able to deliver.
To address these challenges, a relational database will be built using Microsoft Access. The system will organise all relevant data into clearly defined tables, making it straightforward to store, retrieve, and update records. It will also reduce duplication, minimise errors, and support the pharmacy's operational needs more effectively going forward.
Identification of Entities, Attributes and Relationships
Designing an effective database for MediLink Pharmacy first requires identifying the core entities involved in its operations, along with the attributes that describe each one and the relationships that exist between them. Each entity is represented by a dedicated table within the database.
The Medicines entity holds details of all drugs stocked by the pharmacy. MedicineID serves as the primary key, while MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, and SupplierID are included as additional fields, with SupplierID acting as a foreign key.
The Suppliers entity stores information about the companies that supply pharmaceutical products to the pharmacy. Its primary key is SupplierID, and it also contains SupplierName, ContactNumber, Email, and Address.
The Customers entity captures data on individuals who use the pharmacy's services. CustomerID is the primary key, supported by fields for CustomerName, DateOfBirth, and PhoneNumber.
The Prescriptions entity records prescription information issued to customers. PrescriptionID is the primary key, with CustomerID as a foreign key, alongside PrescriptionDate and DoctorName.
The Sales entity logs every transaction that takes place at the pharmacy. SaleID is the primary key, and the table also includes CustomerID as a foreign key, along with SaleDate and TotalAmount.
To handle more complex relationships, two junction tables are used. The PrescriptionDetails table connects individual medicines to their corresponding prescriptions, containing PrescriptionDetailID, PrescriptionID, MedicineID, and Quantity. Similarly, the SalesDetails table links medicines to sales records and includes SaleDetailID, SaleID, MedicineID, Quantity, and Price.
The relationships between these entities reflect real-world associations. A single supplier may provide multiple medicines, and a customer may have several prescriptions and purchase records over time. The junction tables resolve many-to-many relationships, ensuring the database remains well-organised and data remains consistent throughout [1].

Entity Relationship Diagram
The Entity Relationship Diagram (ERD) for the MediLink Pharmacy database was produced using the Relationships feature within Microsoft Access. This diagram provides a visual overview of how the individual tables within the database are connected to one another.
As shown in the diagram, the Medicines table is linked to the Suppliers table through the SupplierID field, reflecting the one-to-many relationship in which a single supplier may be associated with multiple medicines. The Customers table is connected to both the Sales and Prescriptions tables via CustomerID, enabling the system to store multiple records per customer across both entities.
The two junction tables play an important role in managing more involved relationships. The PrescriptionDetails table bridges the Prescriptions and Medicines tables, while the SalesDetails table connects Medicines to Sales. These structures are essential for handling many-to-many relationships, as they hold the linking records that tie related data together without duplicating it [2].
Referential integrity has been enforced across all relationships to ensure that data entering the system is valid and consistent. This prevents orphaned or mismatched records from being saved. Together, these design decisions give the ERD a logical structure that clearly reflects how the different components of the database interact.
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Figure 1: Entity Relationship Diagram showing the relationships between tables in the MediLink Pharmacy database.
 
Explanation of Tables
The MediLink Pharmacy database is structured around a series of tables, each serving a specific function within the system. This separation of concerns helps maintain data integrity and ensures that information is stored in a logical and non-redundant manner.
The Suppliers table records details of the companies from which the pharmacy sources its products. It contains the following fields: SupplierID (primary key), SupplierName, ContactNumber, Email, and Address. Each supplier is uniquely identified by their SupplierID.
The Medicines table holds a complete record of all pharmaceutical products currently held in stock. MedicineID is the primary key. Additional fields include MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, and SupplierID. The SupplierID field links each medicine back to its corresponding supplier.
The Customers table stores personal and contact details for each individual who uses the pharmacy. Its primary key is CustomerID, and it also holds CustomerName, DateOfBirth, and PhoneNumber, enabling each customer to be distinctly identified within the system.
The Prescriptions table captures the prescription records associated with customers. PrescriptionID is the primary key. CustomerID, PrescriptionDate, and DoctorName are also included, with CustomerID linking each prescription to the relevant customer.
The PrescriptionDetails table acts as a junction between the Prescriptions and Medicines tables. It contains PrescriptionDetailID (primary key), PrescriptionID, MedicineID, and Quantity. This structure allows a single prescription to include multiple medicines.
The Sales table records all purchase transactions. SaleID functions as the primary key, and CustomerID, SaleDate, and TotalAmount are stored alongside it. CustomerID establishes the link between each transaction and the customer who made the purchase.
The SalesDetails table connects sales records to the medicines involved in each transaction. It includes SaleDetailID (primary key), SaleID, MedicineID, Quantity, and Price, making it possible to record multiple items within a single sale [3].
By dividing data across these distinct tables rather than storing everything in one place, the database avoids redundancy, remains easy to maintain, and allows relationships between different types of data to be clearly expressed and enforced.
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Figure 2: Table structures created in Microsoft Access showing the design of key tables in the system.
 
Normalisation
Normalisation is a foundational principle in relational database design. Its purpose is to eliminate unnecessary repetition of data and to establish clear, well-defined relationships between entities, ultimately improving the reliability and maintainability of the system [1].
The database developed for MediLink Pharmacy has been structured in accordance with the first three normal forms: First Normal Form (1NF), Second Normal Form (2NF), and Third Normal Form (3NF).
First Normal Form (1NF) requires that every attribute within a table holds a single, atomic value, with no repeating groups or arrays. In this database, this principle is upheld by using dedicated junction tables such as PrescriptionDetails, where each record stores information about one medicine in relation to one prescription, rather than bundling multiple medicines into a single row.
Second Normal Form (2NF) builds on this by requiring that every non-key attribute is fully dependent on the primary key of its table, eliminating partial dependencies. This was achieved by dividing the data into separate entities — for example, supplier information is stored exclusively in the Suppliers table rather than being repeated across multiple medicine records.
Third Normal Form (3NF) takes this a step further by removing transitive dependencies, meaning that non-key attributes must depend solely on the primary key and not on other non-key fields. In practice, this means customer details reside only in the Customers table and are referenced elsewhere through CustomerID, preventing the same information from appearing in multiple locations.
The use of PrescriptionDetails and SalesDetails as linking tables also contributes to the normalisation of the database by providing a structured solution to many-to-many relationships. Taken together, these design decisions produce a database that is lean, consistent, and well-suited to future growth [2].
 
Testing and Validation
Once the database had been set up in Microsoft Access, a series of tests were carried out to verify that all components of the system were functioning as intended. This involved entering sample data into each table and checking that the relationships between tables behaved correctly.
The testing process confirmed that valid records could be inserted into the database without issue. Referential integrity played a key role here — when data was added to the Medicines table, for example, the system correctly rejected any SupplierID value that did not already exist within the Suppliers table. This demonstrated that the relationship constraints were being enforced as designed.
The behaviour of the table relationships was also assessed. One-to-many links — such as those between Suppliers and Medicines, and between Customers and Prescriptions — operated correctly in each case. The junction tables, PrescriptionDetailsS and Sales Details, successfully handled many-to-many associations by correctly storing and retrieving sets of related records.
Further checks were carried out to assess the accuracy and consistency of the data stored in the system. Primary keys prevented duplicate entries from being created, while foreign keys ensured that all referenced data remained valid. Data types were also examined — including date fields, numeric fields, and currency fields — to confirm that values were being stored in the appropriate format [3].
The outcome of this testing phase demonstrated that the database operates reliably and is capable of managing the data requirements of a working pharmacy environment.
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Figure 3: Example of data entered into tables showing successful testing and validation of the database system.
 
Conclusion
This project has resulted in the successful development of a relational database system for MediLink Pharmacy, built using Microsoft Access. The new system replaces a paper-based approach that was both inefficient and unreliable, providing a structured and scalable method for managing data across medicines, suppliers, customers, prescriptions, and sales.
The database was designed with careful attention to normalisation principles, which helped to eliminate data redundancy and improve consistency across records. The use of primary keys and foreign keys throughout the design ensures that all inter-table relationships are maintained correctly and that data integrity is preserved.
Junction tables such as PrescriptionDetails and SalesDetails proved effective in resolving many-to-many relationships, giving the system the flexibility needed to represent real-world pharmacy scenarios accurately.
On the whole, the completed database fulfils the requirements set out in the case study and delivers a reliable foundation for data management within a pharmacy setting. The design also leaves room for future development, whether through the addition of new features, expanded reporting capability, or integration with other systems.
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