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MediLink Pharmacy is a local pharmacy that sells medicines and healthcare products to customers in the community. As the pharmacy becomes busier, more information needs to be recorded each day. This includes medicine stock, supplier information, customer details, prescriptions issued by doctors, and sales transactions.
At the moment, much of this information is recorded manually using paper documents or spreadsheets. While this may work for a small pharmacy, it becomes harder to manage as the number of customers increases. Staff members must constantly update records when medicines are sold or prescriptions are processed.
Manual record keeping can easily lead to errors. For example, if the stock level is not updated after a medicine is sold, the pharmacy may think the medicine is still available when it has already been sold out. Accurate records are very important in pharmacies because patients rely on medicines being available when they need them. Database systems are commonly used in organisations to store and manage large amounts of information more efficiently [1].
To improve the way information is managed, MediLink Pharmacy plans to implement a database system using Microsoft Access. A database allows information to be stored in organised tables and makes it easier to retrieve records when needed. Using a database also helps reduce repeated data and improves the reliability of stored information [2].

[bookmark: _Hlk170769605]Entity Relationship Diagram (ERD)
Supplier Table
SupplierID (Primary Key)
This field stores the unique identification number for each supplier. It allows every supplier record to be recognised individually in the database.
SupplierName
This field stores the name of the company that provides medicines to the pharmacy.
PhoneNumber
This attribute stores the supplier’s contact phone number so the pharmacy can contact them if medicines need to be ordered.
Email
This field stores the email address used for communication between the pharmacy and the supplier.
Address
This attribute stores the location of the supplier company.

Medicine Table
MedicineID (Primary Key)
This field stores the unique identifier for each medicine in the pharmacy system.
MedicineName
This attribute stores the name of the medicine that is sold by the pharmacy.
Category
This field stores the type of medicine, such as vitamins, pain relief, allergy treatment, or digestive medicine.
CostPrice
This attribute stores the price that the pharmacy pays when purchasing the medicine from the supplier.
SellingPrice
This field stores the price at which the medicine is sold to customers.
StockLevel
This attribute shows the number of medicine units currently available in the pharmacy.
ExpiryDate
This field stores the date when the medicine will expire.
SupplierID (Foreign Key)
This field connects the medicine to the supplier that provides it.

Customer Table
CustomerID (Primary Key)
This attribute stores a unique number used to identify each customer.
FullName
This field stores the full name of the customer who purchases medicines.
DateOfBirth
This attribute stores the customer’s date of birth, which may be useful for identifying age-related prescriptions.
PhoneNumber
This field stores the contact number of the customer.
Address
This attribute stores the residential address of the customer.

Prescription Table
PrescriptionID (Primary Key)
This field stores the unique identifier for each prescription issued by a doctor.
DateIssued
This attribute stores the date when the prescription was given to the customer.
DoctorName
This field stores the name of the doctor who issued the prescription.
CustomerID (Foreign Key)
This attribute connects the prescription to the customer who received it.


PrescriptionItem Table
PrescriptionItemID (Primary Key)
This field stores the unique identifier for each medicine listed on a prescription.
PrescriptionID (Foreign Key)
This attribute connects the record to the prescription it belongs to.
MedicineID (Foreign Key)
This field identifies the medicine that was prescribed.
Quantity
This attribute stores how many units of the medicine were prescribed.
Dosage
This field stores instructions on how the medicine should be taken.

Sale Table
SaleID (Primary Key)
This field stores the unique identifier for each sales transaction.
SaleDate
This attribute records the date when the purchase took place.
CustomerID (Foreign Key)
This field connects the sale to the customer who made the purchase.
PaymentMethod
This attribute stores the method used to pay for the purchase, such as cash or card.

SaleItem Table
SaleItemID (Primary Key)
This field stores the unique identifier for each medicine included in a sale.
SaleID (Foreign Key)
This attribute connects the record to the sale transaction.
MedicineID (Foreign Key)
This field identifies which medicine was sold.
QuantitySold
This attribute stores the number of medicine units sold during the transaction.
SalePrice
This field records the price at which the medicine was sold.
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Supplier – Medicine Relationship
Relationship Description
Each supplier provides medicines that are sold by the pharmacy. The database records which supplier provides each medicine so the pharmacy knows where the medicine comes from.

Cardinality
One supplier can provide many medicines, but each medicine is linked to only one supplier.
Participation Constraint
Every medicine must be connected to a supplier because the pharmacy needs to know where the medicine was obtained. However, a supplier may exist in the database even if they are not currently providing medicines.

Relationship Type
One-to-Many (1:N)

Customer – Prescription Relationship
Relationship Description
Customers may receive prescriptions from doctors. Each prescription is recorded in the database and linked to the customer who received it.

Cardinality
One customer can have several prescriptions over time, but each prescription belongs to only one customer.

Participation Constraint
A prescription cannot exist without being connected to a customer. However, a customer may exist in the database even if they have not received a prescription yet.

Relationship Type
One-to-Many (1:N)

Prescription – PrescriptionItem Relationship
Relationship Description
A prescription can include multiple medicines. Instead of storing all medicines in one record, the database stores each medicine separately in the PrescriptionItem table.

Cardinality
One prescription can contain many prescription items.

Participation Constraint
Every prescription item must be linked to a prescription. A prescription must contain at least one medicine.

Relationship Type
One-to-Many (1:N)

Medicine – PrescriptionItem Relationship
Relationship Description
Medicines that appear in prescriptions are recorded in the PrescriptionItem table. This table connects the medicine with the prescription where it was prescribed.

Cardinality
One medicine can appear in many prescriptions.

Participation Constraint
Each prescription item must reference a medicine that already exists in the Medicine table.

Relationship Type
One-to-Many (1:N)

Customer – Sale Relationship
Relationship Description
When customers purchase medicines, the transaction is recorded in the Sale table. Each sale record is linked to the customer who made the purchase.

Cardinality
One customer can make multiple purchases over time.

Participation Constraint
Each sale must be connected to a customer because every transaction involves a buyer. However, a customer may exist in the system even if they have not purchased anything yet.

Relationship Type
One-to-Many (1:N)

Sale – SaleItem Relationship
Relationship Description
A single sale can include more than one medicine. The SaleItem table records each medicine that was included in the transaction.

Cardinality
One sale can contain many sale items.

Participation Constraint
Each sale item must be connected to a sale transaction.
Relationship Type
One-to-Many (1:N)

Medicine – SaleItem Relationship
Relationship Description
The SaleItem table connects medicines with the sale in which they were purchased. This allows the system to record which medicines were sold in each transaction.

Cardinality
One medicine can appear in many sale transactions.

Participation Constraint
Each sale item must reference a medicine that already exists in the Medicine table.

Relationship Type
One-to-Many (1:N)

Foreign Keys Summary 
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



Before creating the database in Microsoft Access, the system structure was planned carefully. Planning the structure helps ensure that information is organised properly and that tables can be connected correctly.
The database includes several tables that represent the main parts of the pharmacy system:
· Supplier
· Medicine
· Customer
· Prescription
· PrescriptionItem
· Sale
· SaleItem

Each table stores information related to a specific part of the pharmacy’s operations. For example, the Supplier table stores details about companies that supply medicines to the pharmacy. The Medicine table stores information about the medicines available for sale.
Each record in a table has a unique identifier. These identifiers make it possible to connect related records between tables. For example, medicines can be connected to the supplier that provides them, and sales transactions can be connected to the customer who purchased the medicine.

Designing the database structure in this way helps ensure that information can be organised and retrieved efficiently when the system is used [3].

1. [bookmark: _Toc210402489]ER diagram:  
Provide the screenshot of the ER diagram you have made. Your ER diagram must show all the entities, their attributes, relationships between entities, cardinality and participation constraints. 

List out all the foreign keys of the entities and the primary keys which they are referring to.
[bookmark: _Toc210402490]Normalization 

When creating the database tables, the information was arranged carefully to keep the data organised.

Each field stores only one value so that the tables remain easy to understand. The tables were also organised so that information stored in them relates directly to the record identifier. This approach follows the principles of Third Normal Form, which helps prevent the same information from being repeated in multiple places [4].

Keeping the data organised in this way helps improve the accuracy of the system and makes it easier to maintain the database in the future.


[bookmark: _Toc210402491]Sample Data Population 
		[image: ][image: ][image: ][image: ][image: ][image: ][image: ]
[bookmark: _Toc210402492]Query Development
[image: ][image: ][image: ]

[bookmark: _Toc210402493]Testing and Validation
After the tables and queries were created, testing was carried out to ensure the database worked correctly.

First, sample records were entered into all the tables. These records represented typical pharmacy activities such as receiving medicine deliveries and recording customer purchases.
Next, the relationships between tables were checked to ensure that records were linked correctly. Each table uses unique identifiers that allow related records to be connected across the database.

The queries were then executed to confirm that they returned the correct information. The Average Quantity Sold per Medicine query was used to see the average number of units sold for each medicine based on the sales records stored in the SaleItem table. The Number of Prescriptions per Customer query counted how many prescriptions each customer had received. The Prescription Details by Customer query was designed to show the customer’s name together with the doctor’s name, medicine name, quantity prescribed, and dosage instructions. 

These tests confirmed that the database system was functioning correctly and that the stored data could be used to generate useful information.


[bookmark: _Toc210402494]Design Decisions and Future Work

Several decisions were made while creating the database system.

One decision was to store different types of information in separate tables. This keeps the database organised and reduces the chance of repeating the same information multiple times.
Another decision was to organise the tables so that they follow the principles of good database design. This helps ensure that the data remains consistent when records are updated.

Tables such as PrescriptionItem and SaleItem were also created so that multiple medicines can be connected to a single prescription or sale transaction.


Although the database meets the requirements of the assignment, several improvements could be added in the future.
One improvement would be creating automatic reports that summarise sales activity and stock levels.

Another improvement could involve using barcode scanners when recording sales transactions. This would allow medicines to be scanned quickly and stock levels to update automatically.

The database could also be connected to electronic prescription systems used by healthcare providers.

Finally, the system could be expanded into an online platform where customers can request prescription refills through the internet.
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