Task 1.1 – Scenario Analysis

To design the database for meddling Pharmacy, we first find the main entities, their attributes, and the relationships between them.


1. Main Entities and Attributes

1. Medicine

Stands for all drugs/products in the pharmacy.
	•	MedicineID (Primary Key)
	•	Name
	•	Category
	•	Description
	•	UnitPrice
	•	StockQuantity
	•	ExpiryDate
	•	SupplierID (Foreign Key)

2. Supplier

Companies that provide medicines.
	•	SupplierID (Primary Key)
	•	SupplierName
	•	ContactName
	•	Phone
	•	Email
	•	Address

3. Customer

People who buy medicines.
	•	CustomerID (Primary Key)
	•	FirstName
	•	LastName
	•	DateOfBirth
	•	Phone
	•	Email
	•	Address





4. Prescription

Records issued prescriptions for customers.
	•	PrescriptionID (Primary Key)
	•	CustomerID (Foreign Key)
	•	DoctorName
	•	DateIssued
	•	Notes


5. PrescriptionDetails (Associative Entity)

Links prescriptions to medicines (many-to-many relationship).
	•	PrescriptionDetailID (Primary Key)
	•	PrescriptionID (Foreign Key)
	•	MedicineID (Foreign Key)
	•	Dosage
	•	Quantity


6. SalesTransaction

Stands for each sale made.
	•	SaleID (Primary Key)
	•	CustomerID (Foreign Key)
	•	SaleDate
	•	TotalAmount

7. SalesDetails (Associative Entity)

Links sales to medicines.
	•	SaleDetailID (Primary Key)
	•	SaleID (Foreign Key)
	•	MedicineID (Foreign Key)
	•	Quantity
	•	UnitPrice

2. Relationships Between Entities
	•	Supplier → Medicine
	•	One supplier supplies many medicines
	•	(1-to-M relationship)
	•	Customer → Prescription
	•	One customer can have many prescriptions
	•	(1-to-M relationship)
	•	Prescription → Medicine
	•	Many-to-many (resolved via PrescriptionDetails)
	•	Customer → SalesTransaction
	•	One customer can make many purchases
	•	(1-to-M relationship)
	•	SalesTransaction → Medicine
	•	Many-to-many (resolved via SalesDetails)

3. Summary of System Structure
	•	Medicines are supplied by suppliers and stored with stock details
	•	Customers may have prescriptions that include multiple medicines
	•	Sales transactions record purchases of medicines by customers
	•	Associative tables (PrescriptionDetails and SalesDetails) handle complex many-to-many relationships

This structure ensures:
	•	Accurate stock control
	•	Efficient sales tracking
	•	Proper prescription management
	•	Solid foundation for reporting and compliance
















Task 1.2 – Entity-Relationship Diagram (ERD)

Below is a clear, well-structured ERD description for MediLink Pharmacy, including entities, primary keys (PK), foreign keys (FK), and relationships with cardinalities.


1. ERD Structure (Text Representation)
SUPPLIER (SupplierID PK)
    
     1 ────────────────< supplies >─────────────── M
    
MEDICINE (MedicineID PK, SupplierID FK)

CUSTOMER (CustomerID PK)
    
    1 ────────────────< has >──────────────────── M
    
PRESCRIPTION (PrescriptionID PK, CustomerID FK)
    
     1 ────────────────< holds >────────────── M
    
PRESCRIPTION_DETAILS (PrescriptionDetailID PK, PrescriptionID FK, MedicineID FK)
    
     M ────────────────< refers to >───────────── 1
    
MEDICINE (MedicineID PK)

CUSTOMER (CustomerID PK)
    
     1 ────────────────< makes >───────────────── M
    
SALES_TRANSACTION (SaleID PK, CustomerID FK)
    
     1 ────────────────< includes >────────────── M
    
SALES_DETAILS (SaleDetailID PK, SaleID FK, MedicineID FK)
    
     M ────────────────< refers to >───────────── 1
    

MEDICINE (MedicineID PK)


. Explanation of Relationships (with Cardinality)

1. Supplier → Medicine
	•	1: M (One-to-Many)
	•	One supplier provides many medicines
	•	Each medicine comes from one supplier



2. Customer → Prescription
	•	1: M
	•	A customer can have multiple prescriptions
	•	Each prescription belongs to one customer



3. Prescription → Medicine
	•	M: N (Many-to-Many)
	•	A prescription can include multiple medicines
	•	A medicine can appear in many prescriptions
	•	Resolved using PrescriptionDetails



4. Customer → SalesTransaction
	•	1: M
	•	A customer can make many purchases
	•	Each sale is linked to one customer



5. SalesTransaction → Medicine
	•	M: N (Many-to-Many)
	•	A sale can include multiple medicines
	•	A medicine can be sold in many transactions
	•	Resolved using SalesDetails





3. Key Design Features
	•	Primary Keys (PK): uniquely identify each record
	•	Foreign Keys (FK): enforce relationships between tables
	•	Associative Entities:
	•	PrescriptionDetails
	•	SalesDetails
These resolve many-to-many relationships


. Simple Visual Layout (Conceptual)



Supplier ───< Medicine >───<Prescription details>—<Prescription>-<customer
                                                    |
                                                   └───< SalesDetails >─── SalesTransaction ─── Customer

. Notes for Microsoft Access Implementation
	•	Set referential integrity between PKs and FKs
	•	Use cascade updates where appropriate
	•	Avoid cascade drops for safety (especially prescriptions & sales)
	•	Create relationships using the Relationships Tool in Microsoft Access


If you would like, I can also:
	•	Turn this into a drawn ERD diagram (image)
	•	Or help you build the tables step-by-step in Access







Task 1.3: Data Structure Development

Based on the Entity-Relationship Diagram (ERD), the database structure for meddling Pharmacy is implemented using relational tables. Each entity is defined with right attributes, primary keys (PK), and foreign keys (FK) to enforce relationships and ensure data integrity.

1. Tables and Attributes

1. Medicines Table
	•	MedicineID (PK)
	•	MedicineName
	•	Category
	•	UnitPrice
	•	StockQuantity
	•	ExpiryDate
	•	SupplierID (FK)



2. Suppliers Table
	•	SupplierID (PK)
	•	SupplierName
	•	ContactName
	•	PhoneNumber
	•	Address



3. Customers Table
	•	CustomerID (PK)
	•	FirstName
	•	LastName
	•	DateOfBirth
	•	PhoneNumber
	•	Address



4. Prescriptions Table
	•	PrescriptionID (PK)
	•	CustomerID (FK)
	•	DoctorName
	•	PrescriptionDate



5. PrescriptionDetails Table (Resolves many-to-many relationship)
	•	PrescriptionDetailID (PK)
	•	PrescriptionID (FK)
	•	MedicineID (FK)
	•	Quantity
	•	Dosage



6. Sales Table
	•	SaleID (PK)
	•	CustomerID (FK)
	•	SaleDate
	•	TotalAmount



7. SalesDetails Table (Handles multiple medicines per sale)
	•	SalesDetailID (PK)
	•	SaleID (FK)
	•	MedicineID (FK)
	•	Quantity
	•	UnitPrice



2. Relationships and Constraints
	•	One Supplier → Many Medicines
(SupplierID is a foreign key in Medicines)
	•	One Customer → Many Prescriptions
	•	One Prescription → Many Medicines
(via PrescriptionDetails)
	•	One Customer → Many Sales
	•	One Sale → Many Medicines
(via SalesDetails)








3. Integrity Constraints
	•	Primary Keys ensure each record is unique
	•	Foreign Keys enforce referential integrity between tables
	•	NOT NULL constraints applied to essential fields (e.g., MedicineName, CustomerID)
	•	Data types selected appropriately:
	•	Text → Names, addresses
	•	Date/Time → PrescriptionDate, SaleDate
	•	Number → Quantity, Price


4. Normalisation (Up to 3NF)
	•	1NF: No repeating groups; all attributes are atomic
	•	2NF: All non-key attributes depend on the whole primary key
	•	3NF: No transitive dependencies (e.g., supplier details stored separately)


Summary

The database structure ensures:
	•	Efficient storage of pharmacy data
	•	Elimination of redundancy
	•	Strong data integrity through keys and relationships
	•	Scalability for reporting and future expansion













Task 1.4: Normalisation Compliance (Up to Third Normal Form – 3NF)

Normalisation is the process of organising data in a database to reduce redundancy and improve data integrity. The MediLink Pharmacy database has been normalised up to Third Normal Form (3NF) as explained below.


1. First Normal Form (1NF)

A table is in 1NF if:
	•	All attributes have atomic (indivisible) values
	•	There are no repeating groups or multivalued attributes

Application:
	•	Each table (e.g., Medicines, Customers, Sales) contains only single values per field
	•	Repeating data such as multiple medicines in a prescription is separated into PrescriptionDetails

 Result: All tables satisfy 1NF because data is stored in a structured, non-repeating format.



2. Second Normal Form (2NF)

A table is in 2NF if:
	•	It is already in 1NF
	•	All non-key attributes are fully dependent on the entire primary key

Application:
	•	Tables with composite relationships (e.g., SalesDetails, PrescriptionDetails) ensure:
	•	Attributes like Quantity and Dosage depend on both foreign keys (e.g., SaleID + MedicineID)
	•	No partial dependencies exist

 Result: All non-key attributes depend on the full primary key.






3. Third Normal Form (3NF)

A table is in 3NF if:
	•	It is in 2NF
	•	There are no transitive dependencies (non-key attributes depending on other non-key attributes)

Application:
	•	Supplier details are stored in the Suppliers table, not in Medicines
	•	Customer details are stored separately from Sales and Prescriptions
	•	No attribute depends on another non-key attribute

Example:
	•	 Incorrect: Medicine table storing SupplierName
	•	 Correct: Medicine table stores SupplierID, which links to Suppliers table

Result: All tables are free from transitive dependencies.



4. Benefits of Normalisation
	•	Reduced data redundancy (no duplicate data stored unnecessarily)
	•	Improved data integrity (consistent and correct data)
	•	Easier maintenance (updates occur in one place only)
	•	Efficient querying and storage


Summary.

The MediLink Pharmacy database is fully normalised to Third Normal Form (3NF). Each table:
	•	Holds atomic values (1NF)
	•	Has full functional dependency on primary keys (2NF)
	•	Cuts transitive dependencies (3NF)

This ensures a reliable, efficient, and scalable database design.





1.5 sample data population 
To meet the reporting requirement of population the database with at least 5 rows of realistic data, below is an example of sample data for key tables in the Medilink Pharmacy database.
1 Medicine table  
	Medicine id 
	Name 
	Category 
	Price 
	Stock qty

	M001
	Paracetamol
	Pain relief 
	2.50
	100

	M002
	Amoxicillin 
	Antibiotic 
	5.00
	50

	M003
	Ibuprofen
	Pain relief 
	3.00
	80

	M004
	Cetirizine 
	Allergy
	4.00
	60

	M005
	Insulin
	Diabetes 
	15.00
	30




2. Supplies table.

	Supplies id
	Supplies name 
	Contact number 
	Address
	

	S001
	Health plus ltd
	0123456778
	London 
	

	S002
	Medisupplies co
	0234567891
	Manchester
	

	S003
	Pharmaword
	0345678912
	Birmingham
	

	S004
	Care distributors
	0456789123
	Leeds 
	

	S005
	Wellmed supplies
	0567891234
	Liverpool
	


 
3.  Customer table 
	Customer id 
	Name
	Phone
	Address

	C001
	John smith 
	0712345678
	London 

	C002
	Sarah lee
	0723456789
	Manchester 

	C003
	Ali kahn
	0734567890
	Leeds

	C004
	Emma brown
	0734578901
	Birmingham 

	C005
	David clack 
	0756789012
	Liverpool



4.Prescription table
	Prescription id
	Customer id
	Doctor nam e 
	Date

	P001
	C005
	Dr Adam’s 
	2026-01-10

	P002
	C004
	Dr khan
	2026-01-12

	P003
	C003
	Dr white 
	2026-01-15

	P004
	C002
	Dr Patel 
	2026-01-18

	P005
	C001
	Dr taylor
	2026-01-20




5.Sales transaction table
	Sale id
	Medicine id
	Customer id
	Quantity
	Sale date 
	Total price 

	T001
	M005
	C001
	1
	2026-01-11
	5.00

	T002
	M004
	C002
	2
	2026-10-13
	5.00

	T003
	M003
	C003
	3
	2026-01-16
	9.00

	T004
	M002
	C004
	2
	2026-01-19
	8.00

	T005
	M005
	C005
	1
	2026-01-21
	6.50



6.prescription details table (linking medicine to prescription).
	Prescription id
	Medicine id
	Dosage
	Duration

	P001
	M001
	2x daily 
	5 days 

	P002
	M002
	3x daily 
	7 days

	P003
	M003
	2x daily 
	3 days 

	P004
	M004
	1x daily 
	10 days 

	P005
	M005
	2x daily 
	30 days 




Explanation.

	•	Each table holds at least 5 records as needed.

	•	Data reflects realistic pharmacy operations (customers buying            medicines, prescriptions issued by doctors, suppliers providing stock).

	•	Foreign keys are used correctly:

	•	SupplierID links Medicines → Suppliers

	•	CustomerID links Sales & Prescriptions → Customers

	•	MedicineID links Sales & Prescription Details → Medicines




