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[bookmark: _Toc210402485]Scenario Analysis
MediLink Pharmacy currently manages medicines, prescriptions, customers, and sales manually. This can cause mistakes in data entry, poor stock control, and difficulty when creating reports.
To improve efficiency, the CEO of MediLink Pharmacy wants to create a database system using Microsoft Access. The system will store and manage important pharmacy information. Staff will be able to record medicine details, manage suppliers, keep customer prescription records, and track sales transactions.
This database system will help the pharmacy work more accurately and efficiently. It will improve stock management, make it easier to find information quickly, and allow staff to generate reports. It will also help the pharmacy follow regulations by keeping accurate prescription records.

[bookmark: _Toc210402486]Entity Relationship Diagram (ERD)
[bookmark: _Hlk170769605]
1. [bookmark: _Toc210402487]List of attributes and their descriptions
In the MediLink Pharmacy database, several entities were identified to represent the key data stored in the system. Each entity contains attributes that describe the properties of that entity. Primary keys (PK) uniquely identify each record, while foreign keys (FK) link related records across tables, ensuring referential integrity. Validation rules and constraints are applied to maintain data accuracy and consistency.
Customers
	Attribute
	Description

	CustomerID (PK)
	Unique identifier assigned to each customer in the system

	FirstName
	The first name of the customer

	LastName
	The last name of the customer

	Phone
	The contact phone number of the customer

	Address
	The residential address of the customer

	DateOfBirth
	The birth date of the customer



	Medicines

Attribute
	

Description

	MedicineID (PK)
	Unique identifier assigned to each medicine

	MedicineName
	The name of the medicine available in the pharmacy

	Category
	The category or type of the medicine

	Price
	The selling price of the medicine

	StockQuantity
	The number of medicine units available in stock

	SupplierID (FK)
	Links the medicine to the supplier who provides it



	Suppliers

Attribute
	

Description

	SupplierID (PK)
	Unique identifier for each supplier

	SupplierName
	The name of the company supplying medicines

	ContactNumber
	The phone number of the supplier

	Email
	The email address of the supplier

	Address
	The location or address of the supplier



Prescriptions
	Attribute
	Description

	PrescriptionID (PK)
	Unique identifier for the prescription

	CustomerID (FK)
	The customer receiving the prescription

	MedicineID (FK)
	The medicine prescribed

	DoctorName
	Name of the prescribing doctor

	DateIssued
	The date the prescription was issued

	Quantity
	Number of units of the medicine prescribed



	Sales

Attribute
	

Description

	SaleID (PK)
	Unique identifier for the sale transaction

	MedicineID (FK)
	The medicine sold

	CustomerID (FK)
	The customer making the purchase

	QuantitySold
	Number of units sold

	SaleDate
	The date the sale occurred

	TotalPrice
	Total price for the sale transaction



2. [bookmark: _Toc210402488]List of relationships and their meaning. 
	Relationship
	Foreign Key
	Cardinality
	Participation
	Description

	Customer – Prescription
	Prescription.CustomerID → Customer.CustomerID
	1:M
	Customer: mandatory, Prescription: mandatory
	Each customer can have multiple prescriptions, but each prescription belongs to one customer.

	Customer – Sales
	Sales.CustomerID → Customer.CustomerID
	1:M
	Customer: mandatory, Sale: mandatory
	Each customer can make multiple purchases, but each sale belongs to one customer.

	Supplier – Medicine
	Medicine.SupplierID → Supplier.SupplierID
	1:M
	Supplier: mandatory, Medicine: mandatory
	Each supplier can provide multiple medicines, but each medicine is supplied by one supplier.

	Medicine – Prescription
	Prescription.MedicineID → Medicine.MedicineID
	1:M
	Medicine: mandatory, Prescription: mandatory
	Each medicine can appear in multiple prescriptions.

	Medicine – Sales
	Sales.MedicineID → Medicine.MedicineID
	1:M
	Medicine: mandatory, Sale: mandatory
	Each medicine can appear in multiple sales transactions.



3. [bookmark: _Toc210402489]ER diagram:  
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	Relationship
	Description
	Cardinality
	Participation

	Customer → Prescription
	A customer can have multiple prescriptions; each prescription belongs to one customer
	1:M
	Mandatory (each prescription must reference a valid customer)

	Customer → Sales
	A customer can make multiple sales; each sale belongs to one customer
	1:M
	Mandatory (each sale must reference a valid customer)

	Supplier → Medicine
	A supplier can provide multiple medicines; each medicine is supplied by one supplier
	1:M
	Mandatory (each medicine must reference a valid supplier)

	Medicine → Prescription
	A medicine can appear in multiple prescriptions; each prescription references one medicine
	1:M
	Mandatory (each prescription must reference a valid medicine)

	Medicine → Sales
	A medicine can appear in multiple sales transactions; each sale references one medicine
	1:M
	Mandatory (each sale must reference a valid medicine)


All relationships enforce referential integrity through these foreign keys. Cardinality is 1:M for all relationships (one Customer → many Prescriptions, one Supplier → many Medicines, etc.). Participation is mandatory because every Prescription and Sale must reference valid Customer and Medicine records.


Foreign Keys and References
	Foreign Key
	References (Primary Key)
	Description

	Prescription.CustomerID
	Customer.CustomerID
	Links each prescription to the customer receiving it

	Prescription.MedicineID
	Medicine.MedicineID
	Links each prescription to the medicine prescribed

	Sales.CustomerID
	Customer.CustomerID
	Links each sale to the customer making the purchase

	Sales.MedicineID
	Medicine.MedicineID
	Links each sale to the medicine sold

	Medicine.SupplierID
	Supplier.SupplierID
	Links each medicine to the supplier providing it


[bookmark: _Toc210402490]
Normalization 
Normalization is the process of organizing database tables to reduce redundancy and improve data integrity. 
It ensures that each piece of data is stored only once and that all relationships between tables are consistent. 
The MediLink Pharmacy database was normalized to Third Normal Form (3NF) to achieve efficiency and reliability.


	Table
	Attributes (PK in bold, FK in italics)

	Suppliers
	SupplierID, SupplierName, ContactNumber, Email, Address

	Medicines
	MedicineID, MedicineName, Category, Price, StockQuantity, SupplierID

	Customers
	CustomerID, FirstName, LastName, Phone, Address, DateOfBirth

	Prescriptions
	PrescriptionID, CustomerID, MedicineID, DoctorName, DateIssued, Quantity

	Sales
	SaleID, CustomerID, MedicineID, QuantitySold, SaleDate, TotalPrice


Normalization is the process of organizing database tables to reduce redundancy and improve data integrity.
It ensures that each piece of data is stored only once and that all relationships between tables are consistent.
The MediLink Pharmacy database was normalized to Third Normal Form (3NF) to achieve efficiency and reliability.


1NF (First Normal Form)
All tables contain atomic values (no repeating groups or lists), and each record is uniquely identified by a primary key.
All attributes in each table hold single values, so the tables are already in 1NF.

2NF (Second Normal Form)
All tables are already in 1NF, and all non-key attributes depend entirely on the primary key.
Since each table has a single-attribute primary key, there are no partial dependencies.
For example, in the Prescriptions table, DoctorName, DateIssued, and Quantity all depend fully on PrescriptionID.

3NF (Third Normal Form)
All tables are in 2NF, and there are no transitive dependencies.
Each non-key attribute depends only on the primary key, not on any other non-key attribute.
For example, in the Medicines table, Price and StockQuantity depend only on MedicineID, not on SupplierID.

Summary
The database is now fully normalized to 3NF, reducing redundancy and improving data integrity.
This structure ensures efficient storage, reliable queries, and accurate reporting for MediLink Pharmacy operations.



[bookmark: _Toc210402491]Sample Data Population 
This section shows sample data populated in each table of the MediLink Pharmacy database. 
At least five records per table have been added to simulate realistic pharmacy operations, such as managing customers, medicines, suppliers, prescriptions, and sales.
Screenshots of the tables from Microsoft Access are included to demonstrate how the data is stored in the system.








1.Suppliers Table
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2.Medicines Table
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3.Customers Table
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4.Presriptions Table
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5.Sales Table
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[bookmark: _Toc210402492]Query Development
	
Figure 1: CustomerPrescriptions Query Results
[image: ]
The CustomerPrescriptions query shows all customers with their prescribed medicines, the prescribing doctor, and the quantity. 

Figure 2: CustomerSales Query Results
[image: ]
The CustomerSales query shows customers’ purchases, the quantity sold, and the sale date.

[bookmark: _Toc210402493]Figure 3: LowStockMedicines Query Results
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The LowStockMedicines query highlights medicines with stock quantities below the threshold of 100 units.
Testing and Validation

The purpose of testing and validation is to ensure that the MediLink Pharmacy database works correctly. This includes checking that data can be entered correctly, that relationships between tables are maintained, and that queries return accurate results.

The database was tested using the following methods:

1. Data Entry Test: All tables (Customers, Medicines, Prescriptions, Sales, Suppliers) were checked to ensure that valid data could be entered, and invalid data was rejected.
2. Relationship Test: Foreign key constraints were tested to prevent orphaned records. For example, a sale could not be recorded if the CustomerID or MedicineID did not exist.
3. Query Test: All queries (CustomerPrescriptions, CustomerSales, LowStockMedicines) were run to verify that they produced correct results based on the sample data.
4. Stock Control Test: The LowStockMedicines query correctly identified medicines with stock below the threshold of 100 units.




	Test Case
	Action
	Expected Resault
	Actual Resault
	Pass/Fail



	Add new customer
	Enter new customer with all required fields
	Record added successfully
	Record added
	Pass

	Enter sale with invalid CustomerID
	Try to enter sale with a CustomerID that does not exist
	Error message
	Error shown
	Pass

	CustomerPrescriptions query
	Run query
	Shows correct prescription details for each customer
	Correct output
	Pass

	LowStockMedicines query
	Run query
	Lists only medicines with stock < 100
	Only Amoxicillin listed
	Pass


Summary:

- All queries produced correct results.
- All tables enforced data integrity rules.
- Relationships correctly prevented inconsistent data.
- The database meets the functional requirements for managing customers, medicines, prescriptions, and sales for MediLink Pharmacy.

[bookmark: _Toc210402494]Design Decisions and Future Work

               Design Decisions
           The MediLink Pharmacy database was designed to manage customers, medicines, prescriptions, suppliers, and sales efficiently. Key design decisions included:
· Entity Identification and Relationships: I identified five main entities—Customers, Medicines, Prescriptions, Sales, and Suppliers—to capture all relevant pharmacy data. Relationships were created using primary and foreign keys to maintain data integrity. For example, CustomerID links Customers to Prescriptions and Sales, and MedicineID links Medicines to Prescriptions and Sales.
· Normalization: All tables were normalized to Third Normal Form (3NF) to remove redundancy and prevent update anomalies. Each table contains attributes dependent only on its primary key, ensuring consistent data storage and easier updates.
· Data Types and Constraints: Currency fields like Price and TotalPrice were used for monetary values, and numeric fields for quantities. Foreign key constraints were enforced to prevent invalid entries, ensuring that all sales and prescriptions correspond to existing customers and medicines.
· Queries for Reporting: Three queries—CustomerPrescriptions, CustomerSales, and LowStockMedicines—were created to allow quick reporting. The LowStockMedicines query uses a threshold of 100 units, highlighting medicines that need restocking.
· Challenges Faced:
· Maintaining consistent foreign key relationships while entering sample data.
· Deciding on stock threshold values without access to live sales data.
· Formatting currency consistently in Microsoft Access.
Overall, the database successfully stores, retrieves, and reports data while enforcing integrity and minimizing redundancy.

Future Work

In the future, the MediLink Pharmacy database could be enhanced with additional features to improve efficiency and usability:
1. Automated Stock Alerts: Implement notifications when a medicine’s stock falls below a certain threshold to prevent shortages.
2. Advanced Reporting: Add reports for monthly sales trends, prescription history per customer, and inventory forecasts to support management decisions.
3. User Access Control: Introduce role-based access so pharmacists, managers, and administrative staff have different permissions to secure sensitive data.
4. Integration with Electronic Health Records (EHR): Enable automatic updates of prescriptions and patient data from external healthcare systems.
5. Mobile or Web Interface: Allow staff to check stock, update sales, and access reports from tablets or smartphones for greater flexibility.
These enhancements would make the system more efficient, secure, and user-friendly, aligning it with modern pharmacy management practices.
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