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3. Introduction
This report is about creating a relational database for MediLink Pharmacy. MediLink Pharmacy is a small but growing community pharmacy. At the moment, they manage their stock, prescriptions and customer information manually. Because of this, they sometimes make mistakes and it takes more time to organise the information.
The CEO wants to use a Microsoft Access database to make the system more organised and easier to use. The database will store information about medicines, suppliers, customers, prescriptions and sales.
The main purpose of this database is to help the pharmacy control stock, track sales and keep customer and prescription records in one place. It will also help staff work faster and reduce errors. Another important reason is to make reporting easier and help the pharmacy follow regulations.
Overall, this system will help MediLink Pharmacy work in a more organised and efficient way and improve the quality of their service.


4. Scenario Analysis
Main entities
· Supplier 
· Medicine 
· Customer 
· Prescription 
· PrescriptionItem 
· Sale 
· SaleItem
Why these entities were chosen
These entities were chosen because they represent the main parts of the pharmacy system.
The Supplier table stores information about the companies that provide medicines to the pharmacy.
The Medicine table stores details about medicines and also shows how many items are in stock.
The Customer table keeps records of customer information.
The Prescription table stores the main prescription information.
The PrescriptionItem table stores the medicines inside each prescription because one prescription can have more than one medicine.
The Sale table stores general sales information.
The SaleItem table stores the medicines included in each sale because one sale can include different medicines.

Attributes by entity
	Supplier
	Medicine
	Customer
	Prescription
	PrescriptionItem
	Sale
	SaleItem

	  SupplierID 
SupplierName 
ContactPerson 
PhoneNumber 
EmailAddress 
  AddressLine 
  City 
  Postcode
	  MedicineID 
MedicineName 
  Category 
  Strength 
  UnitPrice 
 StockQuantity 
  ReorderLevel 
  ExpiryDate 
  SupplierID 
Prescription
Required
	 CustomerID 
  FirstName 
  LastName 
 DateOfBirth 
PhoneNumber 
EmailAddress 
  AddressLine 
  City 
  Postcode
	 PrescriptionID 
  CustomerID 
PrescriptionDate 
  DoctorName 
  Status
	PrescriptionItemID 
  PrescriptionID 
  MedicineID 
QuantityPrescribed 
DosageInstructions
	  SaleID 
  CustomerID 
  SaleDate 
PaymentMethod 
  TotalAmount
	  SaleItemID 
  SaleID 
  MedicineID 
  QuantitySold 
 UnitPriceAtSale 
  LineTotal



Relationships between entities
· One supplier can provide many different medicines.
· Each medicine is connected to only one supplier.
· One customer may have several prescriptions.
· Each prescription is related to one customer.
· One prescription can contain multiple prescription items.
· A medicine can also be part of many prescription items.
· One customer can also make several purchases.
· Each sale may include multiple sale items.
· One medicine can also be found in many sales.

5. Entity Relationship Diagram (ERD)

+zoom
The ERD shows the main tables used in the MediLink Pharmacy database and the relationships between them. Primary keys and foreign keys were included to support referential integrity. One-to-many relationships were used to reflect realistic pharmacy operations such as one supplier providing multiple medicines and one sale containing multiple sale items.

6. Data Structure Design
The database was built in Microsoft Access using separate tables for each important part of the pharmacy system. This helps to organise the data properly and avoid duplication. The main tables created are Supplier, Medicine, Customer, Prescription, PrescriptionItem, Sale and SaleItem.
Tables created
The Supplier table stores supplier details.
The Medicine table stores medicine information and stock details.
The Customer table stores customer records.
The Prescription table stores prescription information.
The PrescriptionItem table stores medicines included in each prescription.
The Sale table stores sales transactions.
The SaleItem table stores the medicines included in each sale.

Field names and data types
Supplier
SupplierID – AutoNumber – Primary Key
SupplierName – Short Text
ContactPerson – Short Text
PhoneNumber – Short Text
EmailAddress – Short Text
AddressLine – Short Text
City – Short Text
Postcode – Short Text
Medicine
MedicineID – AutoNumber – Primary Key
MedicineName – Short Text
Category – Short Text
Strength – Short Text
UnitPrice – Currency
StockQuantity – Number
ReorderLevel – Number
ExpiryDate – Date/Time
PrescriptionRequired – Yes/No
SupplierID – Number – Foreign Key
Customer
CustomerID – AutoNumber – Primary Key
FirstName – Short Text
LastName – Short Text
DateOfBirth – Date/Time
PhoneNumber – Short Text
EmailAddress – Short Text
AddressLine – Short Text
City – Short Text
Postcode – Short Text
Prescription
PrescriptionID – AutoNumber – Primary Key
CustomerID – Number – Foreign Key
PrescriptionDate – Date/Time
DoctorName – Short Text
Status – Short Text
PrescriptionItem
PrescriptionItemID – AutoNumber – Primary Key
PrescriptionID – Number – Foreign Key
MedicineID – Number – Foreign Key
QuantityPrescribed – Number
DosageInstructions – Short Text
Sale
SaleID – AutoNumber – Primary Key
CustomerID – Number – Foreign Key
SaleDate – Date/Time
PaymentMethod – Short Text
TotalAmount – Currency
SaleItem
SaleItemID – AutoNumber – Primary Key
SaleID – Number – Foreign Key
MedicineID – Number – Foreign Key
QuantitySold – Number
UnitPriceAtSale – Currency
LineTotal – Currency
Relationships and constraints
One supplier can provide many medicines.
Each medicine belongs to one supplier.
One customer can have many prescriptions.
Each prescription belongs to one customer.
One prescription can contain multiple prescription items.
One medicine can appear in many prescription items.
One customer can make many sales.
One sale can contain multiple sale items.
One medicine can appear in many sales.
Primary keys were used to uniquely identify each record. Foreign keys were used to connect related tables. Basic validation rules were also considered, such as preventing negative stock values and ensuring correct date entries.

7. Normalisation (Up to 3NF)
Normalisation is used to organise the database structure and remove duplicate data. It also helps to improve data consistency and reduce data redundancy. In this database, the tables were designed following the first, second and third normal forms.
First Normal Form (1NF)
In the first normal form, each table must have a primary key and each field must contain only one value. There should be no repeating groups.
In this database, each table has a primary key such as SupplierID, MedicineID and CustomerID. Also, each field stores only one value. For example, medicine names and customer names are stored in separate fields. This means the database follows 1NF.
Second Normal Form (2NF)
Second normal form means the table must already be in 1NF and all non-key attributes must depend on the primary key.
In this design, data was separated into different tables such as Medicine, Supplier and Customer to avoid repeating data. For example, supplier details are only stored in the Supplier table and not repeated in the Medicine table. Medicine only stores SupplierID to create the relationship. This helps the database meet 2NF requirements.
Third Normal Form (3NF)
Third normal form means the table must be in 2NF and there should be no unnecessary dependencies between non-key fields.
In this database, fields only depend on their primary key. For example, customer details are only stored in the Customer table and not inside Sale or Prescription tables. Also, medicine information is only stored in the Medicine table. This removes duplication and improves data organisation.
Normalisation decisions
Normalisation helped to reduce data duplication and improve database structure. Splitting data into separate tables also makes the system easier to maintain and update. For example, if supplier information changes, it only needs to be updated once in the Supplier table.
Overall, the database structure follows up to Third Normal Form (3NF) to ensure good database design and data integrity.


8. Sample Data
Sample data was entered into each table to test the database structure and relationships. At least five records were added to each table to make sure the database works correctly and relationships between tables function as expected.
The sample data represents realistic pharmacy information such as medicine details, suppliers, customers, prescriptions and sales transactions. This helps to test how the database performs in a real-life situation.

Data was entered into the following tables:
Supplier – supplier company details
Medicine – medicine information and stock levels
Customer – customer records
Prescription – prescription information
PrescriptionItem – medicines inside prescriptions
Sale – sales transactions
SaleItem – medicines sold in each sale
Screenshots of the sample data are included below to show the records entered into the database.
Screenshots – 1 Supplier sample data


Screenshots – 2 Medicine sample data
[image: C:\Users\atılım\AppData\Local\Microsoft\Windows\INetCache\Content.Word\ChatGPT Image 23 Mar 2026 20_01_20.png]



Screenshots – 3 Customer sample data

Screenshots – 4 Prescription sample data







Screenshots – 4 Sale sample data



9. Queries
Query 1: Low Stock Medicines
Purpose:
This query shows medicines where stock quantity is equal to or lower than reorder level. It helps the pharmacy know which medicines need to be ordered again.
Screenshot:


Query 2: Medicines by Supplier
Purpose:
This query shows medicines together with their suppliers. It helps to see which supplier provides which medicine.
Screenshot:


Query 3: Pending Prescriptions
Purpose:
This query shows prescriptions that are still not completed. It helps staff track unfinished prescriptions.
Screenshot:


Query 4: Prescription Details
Purpose:
This query joins prescription and medicine tables to show full prescription details.
Screenshot:


Query 5: Best Selling Medicines
Purpose:
This query shows medicines with highest sales quantity. It helps identify popular medicines.
Screenshot:

Query 6: Sales by Customer
Purpose:
This query shows all sales made by a specific customer. It helps check customer purchase history.
Screenshot:

Query 7: Expiring Medicines
Purpose:
This query shows medicines that will expire soon. It helps prevent waste.
Screenshot:

Query 8: Sales by Payment Method
Purpose:
This query groups sales by payment method. It helps analyse payment trends.
Screenshot:



10. Forms and Reports
Forms
Customer Form
Explanation:
This form is used to add and update customer information. The pharmacy staff can enter customer name, phone number, email and address. This makes customer management easier and faster.
Screenshot:



Medicine Form
Explanation:
This form is used to manage medicine information. Staff can add medicine name, price, stock quantity and expiry date. This helps the pharmacy control stock.
Screenshot:





Reports
Sales Report
Explanation:
This report shows sales information. It helps the pharmacy see total sales and sales details. This supports business decisions.
Screenshot:



Stock Report
Explanation:
This report shows current medicine stock levels. It helps staff see which medicines are low.
Screenshot:


11. Validation and Testing
This database was tested to make sure everything works correctly. Different tests were done to check tables, forms and queries.
First, I tested data entry. I added new customers, medicines and suppliers to check if the data saves correctly. The records were saved without problems.
Second, I tested the sales form. I created some sales records and checked if the total amount was calculated correctly. The calculations worked correctly.
Third, I tested the queries. I checked low stock query, sales query and prescription query. All queries showed correct information.
Some small problems were found during testing. For example, at first stock quantity allowed negative numbers. I fixed this by adding a validation rule (>=0).
Also date of birth could be entered as a future date. I fixed this by adding a date validation rule.
Primary keys and foreign keys were also tested to make sure relationships work correctly. The database did not allow invalid records which shows relationships are working properly.
Overall, the system worked correctly after testing and small problems were fixed.


12. Reflection
During this project I faced some challenges. The most difficult part was designing the relationships between tables. At first I was confused about primary keys and foreign keys and how tables should connect.
Another challenge was normalization. It was difficult to understand how to split the data into different tables correctly. After practice I understood why this is important to reduce data duplication.
Creating queries was also sometimes confusing because I needed to select correct fields and relationships.
If I improve this project in the future, I would add more advanced queries and better reports. I would also improve the design of forms to make them more user friendly.
I would also like to learn more about Microsoft Access because I think practice makes database design easier.
Overall, this project helped me understand how databases work and improved my database design skills.


13. Conclusion
This project created a database system for MediLink Pharmacy using Microsoft Access. The system helps store information about medicines, customers, suppliers, prescriptions and sales.
The database makes data more organised and reduces mistakes compared to manual records. Queries, forms and reports help staff find information quickly and manage daily work easier.
Relationships between tables help keep the data correct and connected. Validation rules also help prevent wrong data entry.
Overall, this database improves stock control, sales tracking and customer management. This project also helped me understand database design and how relational databases work.
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15. Appendices
This section includes additional screenshots to support the database development work. These screenshots show the tables, queries, forms and reports created in Microsoft Access.
Appendix A – ERD Diagram
ERD diagram showing entities, primary keys, foreign keys and relationships.
Appendix B – Table Screenshots
Screenshots of Supplier, Medicine, Customer, Prescription, PrescriptionItem, Sale and SaleItem tables.
Appendix C – Query Screenshots
Screenshots of all queries created such as Low Stock Medicines, Pending Prescriptions and Sales Queries.
Appendix D – Forms Screenshots
Screenshots of Customer Form, Medicine Form and Sales Form.
Appendix E – Reports Screenshots
Screenshots of Sales Report and Stock Report.
These screenshots provide evidence that the database was created, tested and working correctly.
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