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[bookmark: _Toc210402485]Scenario Analysis
[bookmark: _Toc210402486]For this coursework task, I was asked to design and develop a relational database system for MediLink Pharmacy. It's described as a growing community pharmacy chain that still manages most of its records using manual methods. According to the scenario, the pharmacy currently keeps information about medicines, suppliers, prescriptions, customer details, and sales transactions using paper-based files. While this method may work for very small businesses, it becomes inefficient as the organisation grows and the amount of information increases.
After analysing the case scenario, it became clear that current manual system causes several difficulties for the pharmacy. Since records are stored on paper, it can be difficult for staff members to quickly locate or update important information. For example, stock levels may not always be accurate because changes are not recorded immediately after medicines are sold. Prescription documents may also be misplaced or difficult to retrieve when needed. In addition, generating reports or analysing sales data becomes complicated because employees have to manually check multiple records and documents. Similarly, prescription information cannot be easily connected to the customer who received it. This lack of connection between data increases the chances of mistakes and slows down daily operations.
The main aim of this project was therefore to design a structured relational database system that could organise all pharmacy data in a centralised and efficient way. The database was developed using Microsoft Access, which provides tools for creating tables, defining relationships between data, and generating useful queries. The system was designed to store detailed information about medicines, suppliers, customers, prescriptions, and sales transactions.
By implementing this database system, MediLink Pharmacy would be able to manage its records more effectively compared to the existing manual system. The database would also allow the management team to produce accurate reports for monitoring stock levels, reviewing sales performance, and analysing customer purchasing patterns. During the design process, particular attention was given to relational database design principles. This included structuring tables correctly, reducing unnecessary duplication of data, and ensuring that integrity constraints were applied to maintain accurate and reliable information within the system.
[bookmark: _Hlk170769605]Entity Relationship Diagram (ERD)
1. [bookmark: _Toc210402487]List of attributes and their descriptions
	Entity Name 
	Primary key 
	Other Attributes

	Supplier
	
SupplierID
	SupplierName, ContactNumber, Email, Address

	Medicine
		



	MedicineID



	MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, SupplierID (FK)

	Customer
	CustomerID
	FirstName, LastName, DateOfBirth, ContactNumber, Address

	Prescriptions
	
PrescriptionID
	PrescriptionDate, DoctorName, CustomerID (FK)

	Sales
	
SalesID
	SaleDate, QuantitySold, TotalAmount, MedicineID (FK), CustomerID (FK)



The Supplier entity is used to store details about the pharmaceutical companies or distributors that supply medicines to the pharmacy. This includes important contact information and identification details for each supplier. The Medicine entity contains information about the products that the pharmacy sells, such as the name of the medicine, its category, price, available stock, and expiry date. This allows the pharmacy to manage its inventory more effectively.

The Customer entity keeps records of individuals who purchase medicines from the pharmacy. It includes personal information such as the customer’s name, date of birth, contact number, and address. The Prescription entity is designed to record details of prescriptions that are issued to customers by doctors. This makes it easier to track prescription-related information when medicines are dispensed. In addition, the Sales entity stores information about each transaction that takes place in the pharmacy, including the date of the sale, the quantity of medicines sold, and the total amount paid.

Each entity in the database contains a primary key, which uniquely identifies every record stored in that table. This ensures that no two records can be confused with each other. Foreign keys are also used within certain tables to create connections between related entities. These keys help link information together, allowing the database to maintain logical relationships between tables and ensuring that the stored data remains organised and consistent [1].


2. [bookmark: _Toc210402488]List of relationships and their meaning. 
	Relationship
	Type
	Description

	Supplier – Medicine
		



	One-to-Many



	One supplier provides multiple medicines; each medicine has one supplier

	Customer – Prescription
		



	One-to-Many



	One customer can have multiple prescriptions; each prescription belongs to one customer

	Medicine – Sales
		



	One-to-Many



	One medicine can appear in many sales transactions

	Customer – Sales
		



	One-to-Many



	One customer can complete multiple purchases


These one-to-many relationships help organise the data in a logical and structured way within the database. For instance, in a real pharmacy setting, it is generally expected that each medicine recorded in the system is linked to a single supplier, while one supplier may provide several different medicines. Structuring the relationship in this way reflects how the pharmacy actually operates and helps keep the stored information clear and consistent.
To support these relationships, foreign key constraints were applied in Microsoft Access to maintain referential integrity within the database. This means that related records must already exist in the main tables before new dependent records can be added [2]. For example, a medicine cannot be linked to a supplier unless that supplier already exists in the Supplier table. This approach helps prevent invalid data from being entered and ensures that the relationships between tables remain accurate.

3. [bookmark: _Toc210402489]ER diagram:  
The diagram shows how the different entities in the database are connected. It illustrates the relationship between medicines and suppliers, the link between customers and prescriptions, and how sales transactions connect both medicines and customers within the system [3].
[image: ]
                                                                                           Figure 1 ER Diagram
Foreign Keys and Their References
	Foreign Key

	References

	SupplierID (Medicine table)
	Supplier. SupplierID

	CustomerID (Prescription Table)
	Customer.CustomerID

	MedicineID (Sales Table)
	Medicine.MedicineID

	CustomerID (Sales Table)
	Customer.CustomerID




[bookmark: _Toc210402490]Normalization 



ER to Relational Schema:
	Table Name 
	Attributes

	Supplier
	SupplierID (PK), SupplierName, ContactNumber, Email, Address

	Medicine
	MedicineID (PK), MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, SupplierID (FK)

	Customer
	CustomerID (PK), FirstName, LastName, DateOfBirth, ContactNumber, Address

	Prescription
	PrescriptionID (PK), PrescriptionDate, DoctorName, CustomerID (FK)

	Sales
	SaleID (PK), SaleDate, QuantitySold, TotalAmount, MedicineID (FK), CustomerID (FK)

	
	



Normalization Forms:
Normalization helps reduce unnecessary data duplication, keeps the information consistent across tables, and makes the database easier to manage and update [4].
	First Normal Form (1NF)
	Second Normal Form (2NF)
	Third Normal Form (3NF)


	To satisfy 1NF, all attributes must contain atomic values.

	2NF requires that the table must be in 1NF.
	3NF requires no transitive dependency. For example, supplier details are stored separately from the medicine
Customer details are stored separately from the prescription and sales.


	Its has no repeating groups.
	No partial dependency on a composite key
	This ensures that non-key attributes depend only on the primary key.

	Each table has a primary key and no repeating fields. Therefore, the database satisfies 1NF.

	Since all tables use single-attribute primary keys, there are no partial dependencies. Therefore, the schema satisfies 2NF.

	Therefore, the database design satisfies 3NF.



[bookmark: _Toc210402491]Sample Data Population 
After setting up the tables, I added sample data to check that the database worked correctly. Supplier records were entered first, followed by medicines linked to their respective suppliers. Customer information was then added, and prescriptions were assigned to the appropriate customers. Finally, sales transactions were recorded to reflect typical daily pharmacy activities.

Using realistic data helped verify that the relationships between tables were functioning as intended. For example, when entering a sale, Microsoft Access required a valid MedicineID and CustomerID, which prevented incorrect or incomplete records from being saved.

Customers: Registered local customers
[image: ]

Medicines: Paracetamol, Amoxicillin
[image: ]

Prescriptions: Linked to specific customers
[image: ]

Sales: Transactions showing medicine purchases
[image: ]

Suppliers: ABC Pharma Ltd, HealthPlus Supplies
[image: ]

[bookmark: _Toc210402492]Query Development
It displays the prescriptions assigned to each customer, which helps ensure proper record keeping and supports regulatory compliance.
[image: ]


CustomerSpendingQuery:
This query shows the total amount spent by each customer. It helps the pharmacy to track the purchasing behaviour.
[image: ]


SalesSummaryQuery:
It shows total revenue per day, and it helps to monitor daily performance.

[image: ]


MedicinePriceListQuery:
Displays all medicines and selling prices and is useful for management and stock monitoring.
[image: ]

SupplierMedicineQuery:
This query shows which supplier provides which medicines and is useful for supplier management.
[image: ]

[bookmark: _Toc210402493]Testing and Validation
To test the system, several checks were carried out to ensure that it was functioning correctly and maintaining accurate data. First, sample data was inserted into the tables to confirm that the relationships between them were working properly. After this, the foreign key constraints were tested to make sure that the database only allowed valid references between related tables. I also attempted to enter incorrect data, such as recording a sale without a valid MedicineID, to check whether the system would reject invalid entries. In addition, all queries were executed to ensure they returned the correct information from the database. The calculation of total amounts in the sales records was also verified to confirm that the system produced accurate results. Overall, the testing process showed that the database worked effectively by preventing invalid data entries and generating reliable query outputs.

[bookmark: _Toc210402494]Design Decisions and Future Work
1. [bookmark: _Toc210402495]Design Decisions: 
During the design process, I prioritised keeping the database structure clear, simple, and logically organised. Separating the data into different entities helped reduce unnecessary duplication, while the use of foreign keys allowed proper relationships to be established between tables. One challenge I faced was designing the Sales table in a way that avoided repeating customer or medicine information. This issue was resolved by using foreign keys to reference the related tables instead of storing the same descriptive details multiple times.

2. [bookmark: _Toc210402496]Future Work:

In the future, the system could be improved by adding user authentication features to control access to sensitive information. This would ensure that only authorised staff members can view or modify important data. The system could also include automatic stock alerts to notify staff when medicine quantities fall below a certain level. Another possible improvement would be the use of barcode scanning technology, which could make the sales process faster and reduce the chances of errors during transactions. Additionally, developing a web-based interface would allow the system to be accessed more easily and would support future expansion of the pharmacy business.
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