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MediLink Pharmacy
Database Implementation Report
[bookmark: _Toc223879114]Scenario Analysis  
The MediLink Pharmacy currently manages its operations using a manual paper-based record system. This method records customer details, medicine stock, supplier information, and sales transactions manually. However, manual systems often lead to several operational issues such as data duplication, inaccurate stock records, lost documents, and difficulty in tracking sales history.
To solve these problems, MediLink Pharmacy plans to implement a relational database system using Microsoft Access. The database will centralise all operational data and improve data management efficiency. Main Entities and Attributes

[bookmark: _Toc223879115]Main Entities Identified
The following entities represent the core components of the pharmacy system.

Customer ID Entity
Stores information about customers who purchase medicines.
Attributes:
· Customer ID (Primary Key)
· FirstName
· LastName
· DateOfBirth
· PhoneNumber
· Email
· Address





Supplier ID Entity
Stores information about medicine suppliers.
Attributes:
· SupplierID (Primary Key)
· SupplierName
· PhoneNumber
· Address





Medicine ID Entity
Stores information about medicines available in the pharmacy.
Attributes:
· MedicineID (Primary Key)
· UnitPrice
· QuantityInStock
· ExpiryDate
· SupplierID (Foreign Key)

Sales ID Entity
Stores information about medicine purchase transactions.
Attributes:
· SaleID (Primary Key – AutoNumber)
· SaleDate
· CustomerID (Foreign Key)
· MedicineID (Foreign Key)
· QuantitySold
· UnitPrice
· Total Price

[bookmark: _Toc223879116]Relationships
Supplier → Medicine
One supplier can supply many medicines.
Customer → Sales
One customer can have many sales transactions.
Medicine → Sales
One medicine can appear in many sales records.
These relationships allow the system to maintain accurate links between suppliers, medicines, customers, and sales activities.

Summary Table of Relationships

	
Relationship
	
Cardinality
	
Participation 1
	
Participation 2

	Supplier ID – Medicine ID
	1: M
	Supplier
	Medicine

	Customer ID – Sales ID
	1: M
	Customer
	Sales

	Medicine ID - Sales ID
	1: M
	Medicine
	Sales
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Key Details:
Primary Keys: CustomerID, MedicineID, SupplierID, SalesID
Foreign Keys: SupplierID in Medicine, CustomerID & MedicineID in Sales Transaction

Cardinality:
One Supplier supplies many Medicines (1:M)
One Customer can have many Sales Transactions (1:M)
One Medicine can appear in many Sales Transactions (1:M)

Summary of All Foreign Key Relationships
	Foreign Key
	Located In Entity
	References
	Relationship Type


	SupplierID
	Medicine
	Supplier. SupplierID
	1: M


	CustomerID
	Sales	
	Customer. CustomerID
	1: M


	MedicineID
	Sales
	Medicine. MedicineID
	1: M



[bookmark: _Toc223879118]Data Structure Development
Based on the ER model, the relational database schema was created in Microsoft Access.

Customer Table
	Attributes
	Type
	Key

	CustomerID
	AutoNumber
	Primary Key

	FirstName
	Short Text
	

	LastName
	Short Text
	

	DateOfBirth
	Date/Time
	

	PhoneNumber
	Short Text
	

	Email
	Short Text
	

	Address
	Short Text
	




Medicine Table
	Attributes
	Type
	Key

	MedicineID
	AutoNumber
	Primary Key

	UnitPrice
	Currency	
	

	QuantityInStock
	Number	
	

	ExpiryDate
	Date/Time
	

	SupplierID
	Number
	Foreign Key




Supplier Table
	Attributes
	Type
	Key

	SupplierID
	AutoNumber
	Primary Key

	SupplierName
	Short Text
	

	PhoneNumber
	Short Text
	

	Address
	Short Text
	



		
	
	

Sales Table
	Attribute
	Type
	Key

	SaleID
	AutoNumber
	Primary Key

	SaleDate
	Date/Time
	

	CustomerID
	Number
	Foreign Key

	MedicineID
	Number
	Foreign Key

	QuantitySold
	Number
	

	UnitPrice
	Currency
	




	
	
	





	


Foreign key constraints ensure that:
· Each medicine is linked to a valid supplier
· Each sale references a valid customer
· Each sale references a valid medicine

This structure maintains data integrity and prevents invalid records.

[bookmark: _Toc223879119]Normalisation Compliance
The database design was normalised to Third Normal Form (3NF) to eliminate redundancy and ensure efficient data storage.
First Normal Form (1NF)
1NF requires that:
· Each field contains atomic values
· There are no repeating groups
· Each table has a primary key
All tables satisfy 1NF because each attribute stores a single value and each table has a primary key.

Second Normal Form (2NF)
2NF requires:
· The table must be in 1NF
· No partial dependencies exist
All tables use a single primary key; therefore, there are no partial dependencies.
The database structure satisfies 2NF.


Third Normal Form (3NF)
3NF requires:
· No transitive dependencies
· Non-key attributes depend only on the primary key

In the MediLink database:
1. Customer attributes depend only on CustomerID
2. Supplier attributes depend only on SupplierID
3. Medicine attributes depend only on MedicineID
4. Sales attributes depend only on SaleID
Therefore, the database structure satisfies Third Normal Form (3NF).

[bookmark: _Toc223879120]Sample Data Population

	Customer Details

	Customer ID
	FirstName
	LastName
	DateOfBirth
	PhoneNumber
	Email
	Address

	1
	Luke
	Williams
	23/05/1984
	7898123321
	luke@williams.com
	25, High Street, Coventry

	2
	Daniel
	Ashbrook
	12/06/1988
	7712345678
	dan@ashbrook.com
	11a, Coventry Road, Birmingham

	3
	Will
	Sedgwick
	11/11/1986
	7789456123
	will@sedgwick.com
	65, Becky close, Halesowen

	4
	Georgina
	Giles
	01/02/1990
	7782147963
	georgina@giles.com
	55, High Street, Smallheath

	5
	Kelly
	Rosemary
	25/07/1982
	7789456123
	kelly@rosemary.com
	123/5, Mount close, Birmingham







	Medicine Details

	Medicine ID
	MedicineName
	UnitPrice
	Quantity
	ExpieryDate
	Supplier ID

	1
	Paracetamol
	£1.99
	150
	21/03/2030
	3

	2
	Asprin
	£2.49
	300
	30/12/2029
	1

	3
	Metformin
	£12.49
	75
	05/10/2031
	4

	4
	Gabapentin
	£14.99
	100
	18/12/2028
	2

	5
	Amlodipine
	£7.29
	200
	16/11/2026
	2

	6
	Ibuprofen
	£3.55
	125
	28/04/2028
	1

	7
	Cetrizine
	£4.99
	65
	23/06/2029
	5

	8
	Antacids
	£4.59
	100
	26/12/2030
	3

	9
	Loratadine
	£6.59
	124
	05/05/2028
	5

	10
	Omeprazole
	£17.25
	25
	08/04/2029
	3




	Sales Details

	Sales ID
	Date
	CstomerID
	MedicineID
	QuantitySold
	UnitPrice
	Total

	1
	25/02/2026
	1
	2
	2
	£2.49
	£4.98

	2
	23/02/2026
	2
	3
	1
	£12.49
	£12.49

	3
	23/02/2026
	5
	6
	1
	£3.55
	£3.55

	4
	24/02/2026
	1
	1
	10
	£1.99
	£19.99

	5
	25/02/2026
	3
	4
	3
	£14.99
	£44.97

	6
	26/02/2026
	4
	5
	2
	£7.29
	£14.58

	7
	27/02/2026
	2
	6
	5
	£3.55
	£17.75

	8
	24/02/2026
	5
	3
	2
	£12.49
	£24.98

	9
	23/02/2026
	4
	1
	1
	£14,399.00
	£14.99

	10
	20/02/2026
	3
	5
	1
	£7.29
	£7.29






	Supplier Details

	Supplier ID
	SupplierName
	PhoneNumber
	Address

	1
	MedisupLtd
	1222456987
	Medisup Ltd, Harrow Road, London

	2
	HomeMedLtd
	1898456123
	Homemed ltd, Coventry Road, Birmingham

	3
	PharmacryLtd
	789863524
	Pharmacy Ltd, Castle Road, Edinburgh

	4
	HomeNeedLtd
	654658648
	Home needs Ltd, Brierley hill, Dudley

	5
	MidhillPharmacy
	589632147
	35, Garden Road, Walsall




[bookmark: _Toc223879121]Query Development
Several queries were created to demonstrate the database system's functionality.
Query 1: Finding Sales details on a particular Date
This method keeps records accurate and helps track sales activity. In testing, SalesID and SaleDate were used to query the Sales table and retrieve the correct records. 

Query 2: Finding customer details from Customer ID
This functionality provides access to essential information, including the customer's first and last name and phone number. 

Query 3: Retrieve Medicine Details Using MedicineID
This helps staff easily check important information, such as the medicine name, available stock quantity, and expiry date. 

Query 4: Retrieve Supplier Details Using SupplierID
Testing with a valid SupplierID produced accurate information, including SupplierName, PhoneNumber, and Address, which matched the stored data. 









[bookmark: _Toc223879122]Validation and Testing
The system was tested to ensure it meets functional requirements.

Test 1 – Valid Customer Query
Input: Valid CustomerID
Expected Result: Correct customer details displayed
Result: Passed

Test 2 – Invalid CustomerID
Input: Non-existent CustomerID
Expected Result: No records returned
Result: Passed

Test 3 – Sales Date Query
Input: Valid SaleDate
Expected Result: Correct sales records displayed
Result: Passed

Test 4 – Foreign Key Validation
Test: Attempt to insert a sale with a non-existent CustomerID
Expected Result: System rejects entry
Result: Passed
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