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1. [bookmark: _Toc225074908]Introduction
This assignment focuses on designing and implementing a relational database system for a case study based on MediLink Pharmacy. The aim of this project is to replace the existing manual system with a structured and efficient database using Microsoft Access. Currently, managing data manually can lead to errors, duplication, and difficulties in tracking important information such as medicines, suppliers, prescriptions, and sales.

The proposed database system will help organise and store data in a more systematic way. It will allow better management of stock, improve accuracy in handling prescriptions, and support faster access to customer and sales information. In addition, the system will make it easier to generate reports for decision-making and overall business improvement.

This report will explain the process of analysing the system requirements, designing the database structure, implementing it in Microsoft Access, and testing its functionality. It will also include screenshots and explanations to demonstrate how the system has been developed.


2. [bookmark: _Toc225074909]Scenario Overview
The case study is based on MediLink Pharmacy, a growing chain of community pharmacies that still manages its operations manually. Important information such as medicine stock, supplier details, customer prescriptions, and sales transactions are recorded by hand. This approach is time-consuming and increases the chances of errors, data duplication, and loss of important records.

As the pharmacy continues to grow, it becomes more difficult to manage large amounts of data manually. It is also challenging to track stock levels accurately, monitor sales performance, and generate useful reports to support decision-making.

To address these challenges, a relational database system will be developed using Microsoft Access. The system will store and manage information related to customers, medicines, suppliers, prescriptions, and sales in a structured way. This will improve data accuracy, reduce duplication, and allow faster access to information. In addition, the system will help the pharmacy operate more efficiently by improving stock management and reporting.


3. [bookmark: _Toc225074910]Identification of Entities, Attributes and Relationships
To design an effective database for MediLink Pharmacy, it is important to identify the key entities, their attributes, and the relationships between them. The system will include several main entities that represent different parts of the pharmacy operations.

The first entity is Medicines, which stores information about the medicines available in the pharmacy. Key attributes include MedicineID (Primary Key), MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, and SupplierID (Foreign Key).

The second entity is Suppliers, which contains details about the companies supplying medicines to the pharmacy. Its attributes include SupplierID (Primary Key), SupplierName, ContactNumber, Email, and Address.

The third entity is Customers, which stores customer information. The attributes include CustomerID (Primary Key), CustomerName, DateOfBirth, PhoneNumber, and Address.

The fourth entity is Prescriptions, which records prescriptions issued to customers. The attributes include PrescriptionID (Primary Key), CustomerID (Foreign Key), PrescriptionDate, and DoctorName.

The fifth entity is Sales, which records all sales transactions made in the pharmacy. The attributes include SaleID (Primary Key), CustomerID (Foreign Key), SaleDate, and TotalAmount.

In addition, to handle many-to-many relationships, two linking entities are required. PrescriptionDetails is used to link prescriptions with medicines and includes attributes such as PrescriptionDetailID (Primary Key), PrescriptionID (Foreign Key), MedicineID (Foreign Key), and Quantity. Similarly, SalesDetails links sales with medicines and includes SaleDetailID (Primary Key), SaleID (Foreign Key), MedicineID (Foreign Key), Quantity, and Price.

The relationships between these entities are as follows: one supplier can supply many medicines, one customer can have multiple prescriptions, one prescription can include multiple medicines, and one sale can include multiple medicine items. These relationships ensure that the database structure is logical and avoids data redundancy.


4. [bookmark: _Toc225074911]Entity Relationship Diagram

[image: ]
Figure 1: Entity Relationship Diagram created in Microsoft Access showing relationships between tables.

The Entity Relationship Diagram for MediLink Pharmacy was created in Microsoft Access using the Relationships tool. The diagram shows the links between the main tables in the database. Suppliers are linked to Medicines, Customers are linked to Prescriptions and Sales, and the linking tables PrescriptionDetails and SalesDetails are used to connect medicines with prescriptions and sales records.

This structure allows the database to manage one-to-many relationships effectively while also resolving many-to-many relationships through linking tables. Enforcing referential integrity helps maintain data accuracy and prevents invalid records from being entered into related tables.



5. [bookmark: _Toc225074912]Explanation of Tables
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Figure 2: Example of table design in Microsoft Access (Suppliers and Medicines tables).

MediLink Pharmacy's database has a number of tables, each of which is meant to hold a certain sort of data. These tables work together to make sure that information is well-organised and easy to find.

The Suppliers table has information about the companies that supply the pharmacy with drugs. SupplierID, SupplierName, ContactNumber, Email, and Address are some of the fields it has. The main key for identifying each supplier is the SupplierID.
The Medicines table has information about all the medicines that the pharmacy has in stock. MedicineID is the main key, and there are also MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, and SupplierID. The SupplierID is a foreign key that connects each drug to its source.

CustomerID, CustomerName, DateOfBirth, and PhoneNumber are some of the customer information that is stored in the Customers table. The main key is CustomerID, which makes sure that each customer can be identified uniquely.
The Prescriptions table keeps track of the prescriptions that were given to clients. It has PrescriptionID as the main key, as well as CustomerID, PrescriptionDate, and DoctorName. The CustomerID column is a foreign key that connects prescriptions to certain customers. The PrescriptionDetails table connects drugs to prescriptions. It has Quantity, PrescriptionID, and MedicineID as foreign keys. This table lets you link more than one medicine to a single prescription. The Sales table keeps track of all the sales that happen in the pharmacy. The main key is SaleID, and there are also CustomerID, SaleDate, and TotalAmount. The CustomerID connects each sale to a certain consumer.
Overall, each table has a clear function, which helps keep the data structured
and the connections between different sections of the system strong



6. [bookmark: _Toc225074913]Normalisation
Normalisation is an important feature of database design that helps keep data structured and reduces redundancy (Connolly and Begg, 2015).  Makes sure that data is preserved in a way that keeps it ordered, so there is no duplication and the system stays the same.

First Normal Form (1NF), Second Normal Form (2NF), and Third Normal Form (3NF) are the basic guidelines that were used to construct the database for this project.

In the First Normal Form (1NF), all groups that were repeated were removed, and each field only carries atomic (single) values. For instance, the PrescriptionDetails table has separate records for each medicine instead of placing them all in one column. This makes sure that there is only one value in each field.

In the Second Normal Form (2NF), partial dependencies were removed by making sure that all non-key characteristics depend only on the primary key. To do this, the information was put into separate tables, such as Medicines, Suppliers, and Customers. For instance, the Medicines table doesn't have to have the same information about suppliers as the Suppliers table.

In the Third Normal Form (3NF), transitive dependencies were taken away so that non-key attributes only depend on the primary key and not on any other non-key attributes. For example, the Customers table is the only area where information about customers is held. Using CustomerID, other tables, like Prescriptions and Sales, connect to it.

Using connecting tables like PrescriptionDetails improves normalisation even better by addressing links that go from one thing to several. This makes sure that relationships between entities are handled effectively and that data isn't duplicated.

The database structure follows normalisation rules, which makes the system easier to maintain, more scalable, and less redundant. It also improves data integrity.

7. [bookmark: _Toc225074914]Testing and Validation
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Figure 3: Sample data entered into tables demonstrating successful implementation and validation.
After designing and implementing the database in Microsoft Access, testing was carried out to ensure that the system works correctly and meets the requirements of the MediLink Pharmacy case study.
Different types of data were entered into each table to check whether the database accepts valid records and rejects incorrect ones. For example, when entering data into the Medicines table, only valid SupplierID values were accepted due to referential integrity rules. This helped ensure that each medicine is correctly linked to an existing supplier.
Relationships between tables were also tested. It was confirmed that one-to-many relationships, such as between Suppliers and Medicines, and Customers and Prescriptions, were working correctly. The many-to-many relationship between Prescriptions and Medicines was successfully handled through the PrescriptionDetails table.
The system was also tested for data consistency. Duplicate or invalid entries were prevented, and primary keys ensured that each record remained unique. Foreign keys helped maintain correct links between related tables.
In addition, basic data entry testing was performed to ensure that fields such as dates, numbers, and text values were stored correctly. For instance, date fields accepted only valid date formats, and numeric fields correctly handled values such as prices and quantities.
Overall, the testing process confirmed that the database functions as expected, maintains data accuracy, and supports efficient data management for the pharmacy system.

8. [bookmark: _Toc225074915]Conclusion
Ultimately, Microsoft Access was used to successfully design and build the MediLink Pharmacy database. The system is a better and more organised way to keep track of pharmaceuticals, suppliers, customers, prescriptions, and sales. It replaces the old manner.

A relational database structure makes sure that data is stored in a fashion that makes sense and is easy to find. Normalisation techniques have reduced redundancy and enhanced data reliability. When tables are linked, it's easier to collect and manage data because you can find everything in one place.

Using primary keys and foreign keys makes sure that the database is correct and consistent. When you link tables like PrescriptionDetails, it's also easy to deal with intricate relationships.

The database system meets all of the case study's demands and can grow with the pharmacy in the future. The technology also helps you organise information better, which helps you manage data better, make fewer mistakes, and make decisions more easily.
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