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[bookmark: _Toc225076190]Introduction
The goal of this project is to use Microsoft Access to make MediLink Pharmacy's relational database system better. Because the pharmacy's present system requires them to write down everything by hand, it might be challenging to maintain track of a lot of information and make mistakes.

The pharmacy can keep better track of and store its data via a database system. This technology will make it easier to learn about drugs, suppliers, customers, prescriptions, and sales. This will help you keep better records, make better decisions, and get things right.

This report tells you how to figure out what you need, construct the database structure, set it up in Microsoft Access, and test the system to make sure it works.

[bookmark: _Toc225076191]Scenario Overview
MediLink Pharmacy is a pharmacy in the community that is currently employing manual methods to run its business. Paper is used to keep track of important information such drug inventory, supplier information, customer prescriptions, and sales records. Not only does this process take a long time, but it also makes mistakes and data loss more likely.
It gets harder and less dependable to manage information by hand as the business grows. It gets hard to maintain track of stock levels, sales, and make reports when you need them. This could make the pharmacy less efficient as a whole.

Microsoft Access will be used to construct a relational database system to fix this problem. The technology will put data into organised tables, which will make it easier to store, access, and manage. It will also help cut down on mistakes, get rid of unneeded duplication, and make the pharmacy's operations work better overall.


[bookmark: _Toc225076192]Identification of Entities, Attributes and Relationships
To make a good database system for MediLink Pharmacy, you need to figure out who the major entities are, what their qualities are, and how they are connected to each other. There is a separate table for each entity, which reflects a certain element of the pharmacy's operations.

The drugs entity has information about all the drugs that the pharmacy has. MedicineID is the main key, and MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, and SupplierID are all foreign keys.

The Suppliers organization keeps track of information regarding the companies that supply pharmaceuticals. It has SupplierID as the main key, as well as SupplierName, ContactNumber, Email, and Address.

The Customers entity keeps track of information about customers. The main key is CustomerID, and it also has CustomerName, DateOfBirth, and PhoneNumber.

The Prescriptions organization keeps track of consumers' prescription information. It has PrescriptionID as the main key, CustomerID as a foreign key, PrescriptionDate, and DoctorName.

The Sales entity keeps a record of all the sales that happen in the pharmacy. It has SaleID as the main key, CustomerID as a foreign key, SaleDate, and TotalAmount.

Linking tables are used to handle complicated relationships. The PrescriptionDetails table links prescriptions to medicines. It has fields like PrescriptionDetailID, PrescriptionID, MedicineID, and Quantity. The SalesDetails table does the same thing for sales and medicines. It has SaleDetailID, SaleID, MedicineID, Quantity, and Price.

The way these entities are related to each other is meant to keep the data organised. A single supplier can provide several drugs, and a customer can have several prescriptions and sales. Linking tables help fix many-to-many relationships, which keeps data organised and consistent.

[bookmark: _Toc225076193]Entity Relationship Diagram
We used the Relationships function in Microsoft Access to make the Entity Relationship Diagram (ERD) for the MediLink Pharmacy database. This graphic shows how the different tables in the database are linked to each other.

The diagram demonstrates that the Medicines table is connected to the Suppliers database by SupplierID. This means that one Supplier can contain more than one Medicine. CustomerID also links the Customers table to the Sales and Prescriptions tables. This gives each customer more than one record of their prescriptions and transactions.

People have used connecting tables to deal with more complicated interactions. The PrescriptionDetails table connects the Medicines and Prescriptions tables, and the SalesDetails table connects the Medicines and Sales tables. These tables help with many-to-many relationships by keeping track of sets of records that are linked to one another.

Referential integrity checks to make sure that all relationships are still valid. This keeps inaccurate or unmatched data from getting into the system. The ERD usually makes it clear how the data is organised and how the different pieces of the database work together.

[image: ]
Figure 1: Entity Relationship Diagram showing the relationships between tables in the MediLink Pharmacy database.

[bookmark: _Toc225076194]Explanation of Tables
The MediLink Pharmacy database is made up of several tables, each of which is meant to hold a certain kind of information. This structure helps keep the data clean and makes sure that each table has a clear role in the system.

The Suppliers table has details about the companies that give the pharmacy drugs. SupplierID, SupplierName, ContactNumber, Email, and Address are some of the fields it has. The SupplierID is the fundamental key that sets each supplier apart from the rest.

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 field connects each drug to the source that made it.

The Customers table holds information about customers. The main key is CustomerID, and it also has CustomerName, DateOfBirth, and PhoneNumber. This makes it possible to tell each consumer apart in the system.

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 field links each prescription to a certain consumer.

The PrescriptionDetails table links drugs to prescriptions. It has fields like PrescriptionDetailID, PrescriptionID, MedicineID, and Quantity. This table lets you link more than one medicine to the same prescription.

The Sales table keeps track of all sales transactions. It has SaleID as the main key, as well as CustomerID, SaleDate, and TotalAmount. The CustomerID column connects each sale to a certain customer.

The SalesDetails table links sales to drugs. The SaleDetailID, SaleID, MedicineID, Quantity, and Price are all part of it. This table makes sure that more than one drug can be recorded in a single sale.

Using separate tables keeps the database structured, cuts down on duplication, and keeps strong links between different sorts of data.
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Figure 2: Table structures created in Microsoft Access showing the design of key tables in the system.




[bookmark: _Toc225076195]Normalisation
Normalisation is a key concept in database design that focuses on organising data in a structured way to minimise redundancy and improve data integrity. It ensures that each piece of data is stored only once and that relationships between data are clearly defined (Connolly and Begg, 2015).
In this project, the database has been designed by applying the principles of First Normal Form (1NF), Second Normal Form (2NF), and Third Normal Form (3NF).
In the First Normal Form (1NF), all attributes contain only single, indivisible values. This means that repeating groups are removed, and each field holds only one value. For example, instead of storing multiple medicines in a single record, the PrescriptionDetails table is used to store each medicine separately.
In the Second Normal Form (2NF), all non-key attributes are fully dependent on the primary key. This was achieved by dividing the data into separate tables such as Medicines, Suppliers, and Customers. As a result, information like supplier details is stored only once in the Suppliers table rather than being repeated in multiple records.
In the Third Normal Form (3NF), all transitive dependencies are removed so that non-key attributes depend only on the primary key. For example, customer details are stored in the Customers table and are referenced in other tables using CustomerID, ensuring consistency and reducing duplication.
The use of linking tables such as PrescriptionDetails and SalesDetails further enhances normalisation by resolving many-to-many relationships. This approach ensures that the database remains efficient, scalable, and easy to maintain.
Overall, the application of normalisation principles has resulted in a well-structured database that improves data accuracy and supports effective data management.




[bookmark: _Toc225076196]Testing and Validation
After the database was made in Microsoft Access, tests were done to make sure that all parts of the system were working properly. This step involved putting example data into each table and making sure that the linkages between the tables worked as they should.

During testing, genuine records were successfully uploaded to the database, and referential integrity made sure that bad data could not be added. For instance, only valid SupplierID values that were already in the Suppliers field were allowed when adding data to the Medicines table. This proved that relationships were being followed correctly.

It was also checked if the tables were related to each other. It was noted that one-to-many relationships, like those between Suppliers and Medicines and Customers and Prescriptions, were functioning well. Also, the connection tables like PrescriptionDetails and SalesDetails were able to manage many-to-many relationships well.

More tests were done to make sure the data was correct and consistent. Primary keys stopped duplicate records, and foreign keys made guaranteed that all linked data stayed valid. We also examined data types including date, integer, and currency to make sure that values were stored appropriately.

The testing and validation process showed that the database works as it should and can handle pharmacy data well.

[image: ][image: ]
Figure 3: Example of data entered into tables showing successful testing and validation of the database system.

[bookmark: _Toc225076197]Conclusion
In conclusion, a relational database system for MediLink Pharmacy was successfully developed using Microsoft Access. The new system replaces the manual method of managing records and provides a more organised and efficient way of handling data related to medicines, suppliers, customers, prescriptions, and sales.
The database structure was carefully designed using normalisation principles, which helped reduce data redundancy and improve consistency. The use of primary keys and foreign keys ensured that relationships between tables were maintained accurately.
The implementation of linking tables such as PrescriptionDetails and SalesDetails allowed complex relationships to be managed effectively. This makes the system flexible and capable of handling real-world scenarios within a pharmacy environment.
Overall, the database meets the requirements of the case study and provides a reliable solution for managing data. It also supports future expansion and improves the overall efficiency of pharmacy operations.
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