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MediLink Pharmacy is a local pharmacy that sells medicines and other health products to people in the community. As the business grows and more customers visit the pharmacy, the amount of information that needs to be handled increases. The pharmacy has to keep records about medicines, suppliers, customers, prescriptions, and sales transactions. Right now, most of this information is written down manually or stored in basic spreadsheet files.

Keeping records this way can create several problems. For example, when a medicine is sold, staff members need to remember to update the stock information. If this update is missed, the records will no longer show the correct stock level. This could lead to situations where a customer is told that a medicine is available when it has actually already been sold out. Accurate record keeping is especially important in pharmacy environments because medicines must be tracked carefully to ensure they are available when needed [1].

Another problem with manual record keeping is that it can take a lot of time to find specific information. If a customer wants to check a past prescription or purchase, employees might need to go through several documents before locating the correct details. This can slow down the service provided to customers and make everyday tasks more difficult for staff.

Managers at the pharmacy also need access to useful information so they can understand how the business is performing. For example, they might want to know which medicines are sold at higher prices, which customers receive prescriptions more frequently, or how many medicines are sold during a certain time period. When records are stored manually, collecting this information and analysing it becomes difficult and time-consuming.

To improve how data is managed, MediLink Pharmacy plans to introduce a relational database using Microsoft Access. A relational database stores information in organised tables that are connected through relationships, which allows data to be structured more efficiently and accessed more easily when required [2].

The database will contain tables for suppliers, medicines, customers, prescriptions, and sales transactions. These tables will be connected using primary keys and foreign keys so that related information can be linked across the system. Using relationships between tables helps maintain data consistency and prevents unnecessary duplication of information within the database [3].

Several queries have also been created to help analyse the information stored in the database. These queries allow staff to identify customers within certain age groups, find medicines that have higher prices, view customers who have received prescriptions, calculate the average price of medicines, and determine the total quantity of medicines sold. Queries are commonly used in database systems to retrieve and analyse specific information from large datasets [4].

Overall, implementing a database system will help MediLink Pharmacy organise its records in a more structured way. It will also make it easier for staff and managers to analyse important data, which can support better decision-making and improve how the pharmacy operates [5].
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[bookmark: _Hlk170769605]

Supplier
SupplierID (Primary Key) – A unique number used to identify each supplier.
SupplierName – The name of the company supplying the medicines.
ContactNumber – Phone number used to contact the supplier.
Email – Email address of the supplier.
Address – Location of the supplier.

Medicine
MedicineID (Primary Key) – Unique identifier for each medicine.
MedicineName – Name of the medicine product.
Category – Type or classification of the medicine.
CostPrice – Price paid by the pharmacy to buy the medicine.
SellingPrice – Price charged to customers.
StockLevel – Current quantity of the medicine available.
ReorderPoint – Minimum quantity before the medicine needs to be reordered.
ExpiryDate – Date when the medicine expires.
SupplierID (Foreign Key) – Identifies which supplier provides the medicine.

Customer
CustomerID (Primary Key) – Unique number used to identify each customer.
FullName – Customer’s full name.
DateOfBirth – Date of birth of the customer.
PhoneNumber – Contact phone number.
Address – Customer address.

Prescription
PrescriptionID (Primary Key) – Unique identifier for each prescription.
DateIssued – Date when the prescription was issued.
DoctorName – Name of the doctor who issued the prescription.
CustomerID (Foreign Key) – Identifies the customer who received the prescription.




PrescriptionItem
PrescriptionItemID (Primary Key) – Unique identifier for each medicine in a prescription.
PrescriptionID (Foreign Key) – Links the medicine to the prescription.
MedicineID (Foreign Key) – Identifies the medicine prescribed.
Quantity – Number of units prescribed.
Dosage – Instructions for taking the medicine.

Sale
SaleID (Primary Key) – Unique identifier for each sales transaction.
SaleDate – Date when the sale happened.
CustomerID (Foreign Key) – Identifies the customer who made the purchase.
PaymentMethod – Method used to pay for the purchase.

SaleItem
SaleItemID (Primary Key) – Unique identifier for each item in a sale.
SaleID (Foreign Key) – Links the item to the sale transaction.
MedicineID (Foreign Key) – Identifies the medicine sold.
QuantitySold – Quantity of medicine sold.
SalePrice – Price of the medicine at the time of sale.

Relationships
· Supplier → Medicine
One supplier can provide many medicines.
· Customer → Prescription
A customer may have several prescriptions.
· Prescription → PrescriptionItem
Each prescription can contain multiple medicines.
· Medicine → PrescriptionItem
A medicine can appear in many prescriptions.
· Customer → Sale
A customer may make multiple purchases.
· Sale → SaleItem
A sale can include several medicines.
· [bookmark: _Toc210402489]Medicine → SaleItem
A medicine can appear in multiple sales
· 

ER diagram
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Normalization was used when designing the database to organise the tables and remove unnecessary duplication of data.
First Normal Form (1NF)
In First Normal Form, each field contains only one value and repeating groups are removed.

Second Normal Form (2NF)
Second Normal Form ensures that all attributes depend completely on the primary key.

Third Normal Form (3NF)
Third Normal Form removes any remaining dependencies between non-key attributes. This helps keep the database organised and improves data accuracy [2].


Supplier Table
	Field Name
	Key
	Description

	SupplierID
	PK
	Unique identifier for each supplier

	SupplierName
	
	Name of the supplier company

	ContactNumber
	
	Supplier phone number

	Email
	
	Supplier email address

	Address
	
	Supplier address

	Field Name
	Key
	Description






Medicine Table
	Field Name
	Key
	Description

	MedicineID
	PK
	Unique identifier for each medicine

	MedicineName
	
	Name of the medicine

	Category
	
	Type of medicine

	CostPrice
	
	Purchase price from supplier

	SellingPrice
	
	Selling price to customer

	StockLevel
	
	Current quantity in stock

	ReorderPoint
	
	Minimum stock level before reorder

	ExpiryDate
	
	Expiry date of medicine

	SupplierID
	FK
	References Supplier.SupplierID




Customer Table
	Field Name
	Key
	Description

	CustomerID
	PK
	Unique identifier for each customer

	FullName
	
	Customer full name

	DateOfBirth
	
	Customer date of birth

	PhoneNumber
	
	Customer phone number

	Address
	
	Customer address




Prescription Table
	Field Name
	Key
	Description

	PrescriptionID
	PK
	Unique identifier for each prescription

	DateIssued
	
	Date prescription was issued

	DoctorName
	
	Name of prescribing doctor

	CustomerID
	FK
	References Customer.CustomerID




PrescriptionItem Table
	Field Name
	Key
	Description

	PrescriptionItemID
	PK
	Unique identifier for each prescription item

	PrescriptionID
	FK
	References Prescription.PrescriptionID

	MedicineID
	FK
	References Medicine.MedicineID

	Quantity
	
	Quantity prescribed

	Dosage
	
	Instructions for using the medicine




Sale Table
	Field Name
	Key
	Description

	SaleID
	PK
	Unique identifier for each sale

	SaleDate
	
	Date of transaction

	CustomerID
	FK
	References Customer.CustomerID

	PaymentMethod
	
	Payment type used




SaleItem Table
	Field Name
	Key
	Description

	SaleItemID
	PK
	Unique identifier for each sale item

	SaleID
	FK
	References Sale.SaleID

	MedicineID
	FK
	References Medicine.MedicineID

	QuantitySold
	
	Quantity sold

	SalePrice
	
	Selling price at time of sale







Relational Schema (3NF)
· Supplier(SupplierID, SupplierName, ContactNumber, Email, Address)

· Medicine(MedicineID, MedicineName, Category, CostPrice, SellingPrice, StockLevel, ReorderPoint, ExpiryDate, SupplierID)


· Customer(CustomerID, FullName, DateOfBirth, PhoneNumber, Address)

· Prescription(PrescriptionID, DateIssued, DoctorName, CustomerID)


· PrescriptionItem(PrescriptionItemID, PrescriptionID, MedicineID, Quantity, Dosage)

· Sale(SaleID, SaleDate, CustomerID, PaymentMethod)


· SaleItem(SaleItemID, SaleID, MedicineID, QuantitySold, SalePrice)

Foreign Key References
· Medicine.SupplierID → Supplier.SupplierID
· Prescription.CustomerID → Customer.CustomerID
· PrescriptionItem.PrescriptionID → Prescription.PrescriptionID
· PrescriptionItem.MedicineID → Medicine.MedicineID
· Sale.CustomerID → Customer.CustomerID
· SaleItem.SaleID → Sale.SaleID
· SaleItem.MedicineID → Medicine.MedicineID
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Expensive Medicines Query
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Customers With Prescriptions Query
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Customers Over 30 Years Old
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After building the database, testing was carried out to make sure the system worked correctly. Sample records were entered into the tables so that the queries could be tested.

Each query was run to check whether it returned the correct results. The customer age query successfully showed customers older than 30 years. The expensive medicine query listed medicines with higher prices.

And last query was the prescription query, it confirmed that the database could retrieve information about customers who had received prescriptions.

[bookmark: _Toc210402494]Design Decisions and Future Work
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Design Decisions 

When designing the MediLink Pharmacy database, a number of decisions were made to ensure that the system would be well organised, dependable, and simple for staff to use. One of the key choices was to use a relational database model. In this type of database, information is stored in separate tables that represent different entities, such as medicines, customers, suppliers, and sales records. Structuring the database this way makes the data easier to manage and helps avoid unnecessary duplication of information [3].

Another important design choice was to store each type of data in its own table. For instance, all supplier information is kept within the Supplier table, while medicine details are stored in the Medicine table. Customer data is also maintained in a separate Customer table. Organising the data in this way helps keep the system clearer and ensures that the same information does not need to be entered repeatedly in different places.

During the design stage, normalization was also applied so that the database follows Third Normal Form (3NF). In simple terms, this means that every non-key attribute depends only on the primary key rather than on other attributes in the table. Applying normalization helps minimise redundant data and keeps the information stored in the database consistent and accurate [5].

Another decision involved creating associative tables, including PrescriptionItem and SaleItem. These tables are needed because prescriptions and sales can involve more than one medicine. Instead of storing several medicines within a single record, associative tables allow the database to represent these many-to-many relationships correctly while keeping the data structured properly.

The queries created for this version of the database were also designed with analysis in mind. Rather than focusing only on inventory management, the queries allow staff to examine customer demographics and medicine pricing. For example, the system can identify customers within certain age groups, review medicines with higher selling prices, calculate the average price of medicines, and determine the total quantity of medicines sold. These features allow the pharmacy to gain useful insights from the data stored in the system.
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Future Work: 

Although the MediLink Pharmacy database meets the requirements of the assignment, there are several possible improvements that could be added in the future to make the system more advanced and useful for the pharmacy.

One potential improvement would be the addition of automated reporting tools. The system could automatically generate reports showing information such as sales trends, customer demographics, or medicine pricing patterns. These reports would make it easier for managers to analyse business performance and identify areas that may need improvement.

Another possible development would be integrating barcode scanning technology into the system. Instead of entering medicine details manually during a sale, staff could scan the product barcode. This would speed up the transaction process and reduce the likelihood of mistakes when entering data. It would also allow the system to update stock levels automatically whenever a medicine is sold.

The database could also be enhanced by including inventory management features. For example, the system could monitor stock levels and automatically alert staff when a medicine drops below the reorder point. This would help the pharmacy ensure that important medicines are restocked before they run out.

In the future, the system could also be expanded into a web-based platform. This would allow customers to request prescription refills online rather than visiting the pharmacy in person. Providing this type of service would improve convenience for customers and make the pharmacy’s operations more efficient.
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