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3. Introduction

MediLink Pharmacy is a growing community pharmacy chain that currently manages key operations—stock control, prescriptions, customer details, and sales—using manual processes. These methods are time‑consuming and prone to human error, often resulting in stock shortages, inaccurate prescription records, and delays in customer service.
[bookmark: _Toc721998352]Purpose
To address these challenges, the CEO has requested the development of a Microsoft Access database system to automate daily operations and provide reliable reporting for better decision‑making. The goal is to create a solution that improves accuracy, increases efficiency, and supports compliance with pharmaceutical regulations.

2. System Objectives
The database will support the following:
Operational Objectives

Store and manage all medicine details, including stock levels, categories, and expiry dates.
Maintain accurate records of customers and their prescriptions.
Track supplier information and purchase orders.
Record every sales transaction, including over‑the‑counter and prescription‑based sales.

[bookmark: _Toc1756958141]Management Objectives

Monitor stock levels and automatically identify items that require reordering.
Generate sales and financial reports.
Produce prescription reports for regulatory oversight.
Improve overall workflow and reduce manual errors.


[bookmark: _Toc204823064]Key Database Entities
The system is built around four main entities, each represented as a table:
[bookmark: _Toc1577248608]1. Medicines Table
Stores details about all medicines available in the pharmacy.
· Medicine ID
· Name
· Category
· Supplier ID
· Stock Level
· Unit Price
· Expiry Date
[bookmark: _Toc706811464]2. Suppliers Table
Holds information about approved medicine suppliers.
· Supplier ID
· Supplier Name
· Address
· Phone Number
· Email
[bookmark: _Toc1249767669]3. Customers & Prescriptions
Customers Table
· Customer ID
· Name
· Address
· Phone
· Date of Birth
Prescriptions Table
· Prescription ID
· Customer ID
· Medicine ID
· Prescribed Quantity
· Doctor’s Name
· Date Issued
[bookmark: _Toc287007645]4. Sales Transactions Table
Records every sale made at the pharmacy.
· Transaction ID
· Medicine ID
· Quantity Sold
· Unit Price
· Total Amount
· Date of Sale
· Prescription ID (if prescription‑based)



[bookmark: _Toc1850133516]4. Relationships

These relationships reduce duplication and ensure accurate reporting.
[bookmark: _Toc1448587519]Relationship Diagram
· Supplier → Medicines
One supplier provides many medicines.
· Customer → Prescriptions
One customer can have multiple prescriptions.
· Medicines → Sales Transactions
Medicine records link to each sale.
· Purchase Orders → Order Items
· Prescriptions → Sales Transactions
Prescription sales reference the original prescription.

These relationships reduce duplication and ensure accurate reporting.

[bookmark: _Toc468330138]5. Forms
To make the system user‑friendly, the following Access forms will be created:
· Medicine Entry Form – for adding or editing stock items
· Supplier Form – to maintain supplier information
· Customer & Prescription Form – combined to streamline customer service
· Sales Form – for recording transactions at the till
Each form will use controls such as dropdown lists, validation rules, and automatic calculations to improve accuracy.

[bookmark: _Toc2065238591]6. Queries
Examples of core database queries:
· Low Stock Query – identifies medicines below a reorder level
· Expired/Expiring Soon Medicines
· Daily/Monthly Sales Summary
· Customer Prescription History
· Supplier Order List
These queries help management track performance and ensure regulatory compliance.

[bookmark: _Toc1127434330]7. Reports
Automated reports will include:
· Stock Control Report
· Sales Revenue Report
· Prescription Summary Report
· Supplier Order Report
Reports will be formatted for easy printing and board-level review.

[bookmark: _Toc1981301784]8. Benefits of the New System
· Reduced human error in prescriptions, stock updates, and sales entry
· Faster service, especially during peak pharmacy hours
· Accurate, real‑time stock updates
· Better financial tracking
· Improved regulatory compliance, with properly recorded prescription histories
· Stronger decision‑making, supported by management reports

[bookmark: _Toc1935420436]9. Conclusion
The proposed Microsoft Access solution will transform MediLink Pharmacy’s daily operations by replacing manual processes with a reliable, automated system. The database will make workflow smoother, support safer dispensing of medicines, and provide the management team with the information they need to run the business efficiently.


Create each table manually using Create → Table Design.

 Table: Suppliers
	Field Name
	Data Type
	Notes

	SupplierID
	AutoNumber
	PK

	SupplierName
	Short Text (100)
	Required

	Address
	Long Text
	

	Phone
	Short Text (20)
	

	Email
	Short Text (100)
	



Table: Medicines
	Field
	Type
	Notes

	MedicineID
	AutoNumber
	PK

	MedicineName
	Short Text (150)
	Required

	Category
	Short Text (50)
	e.g., Antibiotic

	SupplierID
	Number (Long Integer)
	FK → Suppliers

	UnitPrice
	Currency
	Required

	StockLevel
	Number (Long)
	Required

	ReorderLevel
	Number (Long)
	Default: 0

	ExpiryDate
	Date/Time
	



Table: Customers
	Field
	Type

	CustomerID
	AutoNumber (PK)

	FirstName
	Short Text

	LastName
	Short Text

	Address
	Long Text

	Phone
	Short Text

	DateOfBirth
	Date/Time

	NHSNumber
	Short Text



Prescriptions (Header)
	Field
	Type

	PrescriptionID
	AutoNumber (PK)

	CustomerID
	Number (Long)

	DoctorName
	Short Text

	DateIssued
	Date/Time

	Notes
	Long Text



 PrescriptionItems (Lines)
	Field
	Type

	PrescriptionItemID
	AutoNumber (PK)

	PrescriptionID
	Number (Long)

	MedicineID
	Number (Long)

	PrescribedQty
	Number (Long)

	Dosage
	Short Text



 Sales (Header)
	Field
	Type

	SaleID
	AutoNumber (PK)

	SaleDate
	Date/Time (Default: Now())

	CustomerID
	Number (Long) (optional)

	PaymentMethod
	Short Text

	TotalAmount
	Currency



 SalesItems (Lines)
	Field
	Type

	SaleItemID
	AutoNumber (PK)

	SaleID
	Number (Long)

	MedicineID
	Number (Long)

	Quantity
	Number (Long)

	UnitPrice
	Currency

	LineTotal
	Currency

	PrescriptionItemID
	Number (Long) (optional)



PurchaseOrders
	Field
	Type

	POID
	AutoNumber

	SupplierID
	Number (Long)

	OrderDate
	Date/Time

	ExpectedDate
	Date/Time

	Status
	Short Text



 PurchaseOrderItems
	Field
	Type

	POItemID
	AutoNumber

	POID
	Number (Long)

	MedicineID
	Number (Long)

	OrderedQty
	Number (Long)

	UnitCost
	Currency



3. Relationships in Access
Go to Database Tools → Relationships and create these:
One‑to‑Many relationships
· Suppliers → Medicines
· Customers → Prescriptions
· Prescriptions → PrescriptionItems
· Sales → SalesItems
· PrescriptionItems → SalesItems
· PurchaseOrders → PurchaseOrderItems
Enforce Referential Integrity on all of them.

4. Database Schema Diagram (ERD)
Here’s a clean ASCII diagram you can paste into a report:
Suppliers (1)
    |
    |----< Medicines (∞)
                   |
                   |----< PrescriptionItems (∞)
Prescriptions (1) <----|
    |
    |----< PrescriptionItems (∞)
                   |
                   |----< SalesItems (∞)
Sales (1) ---------|
    |
    |----< SalesItems (∞)

PurchaseOrders (1)
    |
    |----< PurchaseOrderItems (∞)
                   |
                   |----> Medicines
If you want a PNG image diagram, I can generate that too.

5. Queries to Support the Pharmacy
Low Stock
SQL
SELECT MedicineName, StockLevel, ReorderLevel
FROM Medicines
WHERE StockLevel <= ReorderLevel;
Show more lines
Expiring Medicines
SQL
SELECT MedicineName, ExpiryDate
FROM Medicines
WHERE ExpiryDate <= DateAdd("d", 30, Date());
Show more lines
Monthly Sales Summary
SQL
SELECT Format(SaleDate, "yyyy-mm") AS Month, SUM(TotalAmount) AS Revenue
FROM Sales
GROUP BY Format(SaleDate, "yyyy-mm");
Show more lines
Customer Prescription History
SQL
SELECT C.FirstName, C.LastName, P.DateIssued, M.MedicineName, PI.PrescribedQty
FROM Customers AS C
INNER JOIN Prescriptions AS P ON C.CustomerID = P.CustomerID
INNER JOIN PrescriptionItems AS PI ON P.PrescriptionID = PI.PrescriptionID
INNER JOIN Medicines AS M ON PI.MedicineID = M.MedicineID
WHERE C.CustomerID = [Enter CustomerID];
Show more lines

6. User Roles & Permissions
Access doesn't have built‑in roles like SQL Server, but you can simulate them.

Option A — Simple Role Table (recommended for coursework)
Create a table:
AppUsers
	Field
	Type

	UserID
	AutoNumber

	Username
	Short Text

	Role
	Short Text


Suggested Roles
	Role
	What they can do

	Pharmacist
	Full prescription, view stock, adjust stock, create sales

	Technician
	Prepare prescriptions, receive stock, no price changes

	Cashier
	Process sales only

	Manager
	Override prices, manage suppliers, reporting

	Auditor
	Read‑only access

	Admin
	Full control



Option B — Permissions Table (more detailed)
RolePermissions
	Field
	Type

	RoleName
	Short Text

	FormName
	Short Text

	CanView
	Yes/No

	CanEdit
	Yes/No

	CanAdd
	Yes/No

	CanDelete
	Yes/No



4. Scenario Analysis
- Identify entities
- Attributes of each entity
- Relationships between entities

5. Entity Relationship Diagram (ERD)
- Insert ERD diagram here
- Include primary keys, foreign keys, cardinality

6. Data Structure Design
- Tables created
- Field names and data types
- Relationships and constraints

7. Normalisation (Up to 3NF)
- Show steps of normalization
- Explain decisions

8. Sample Data
- Insert screenshots or tables (minimum 5 records per table)

9. Queries
- List queries created
- Purpose of each query
- Screenshots of results

10. Forms and Reports
- Screenshots of forms
- Screenshots of reports
- Explanation of functionality

11. Validation and Testing
- Testing methods
- Results
- Issues found and fixes

12. Reflection
- Challenges faced
- Improvements for future

13. Conclusion
- Summary of system

14. References
- Use IEEE format

15. Appendices
- Additional screenshots
- Additional queries if needed



14. References
- Use IEEE format
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[bookmark: _Toc342221302]15. Appendices
[bookmark: _Toc1038962940]Appendix A — Additional Screenshots 
[bookmark: _Toc1076480849]A.1 Login Form (frmLogin)
· Username input box
· “Login” button
· Message prompts for invalid users
[bookmark: _Toc1765284392]A.2 Main Navigation Menu (frmMainMenu)
· Button dashboard showing: 
· Medicines
· Suppliers
· Sales
· Prescriptions
· Reports
[bookmark: _Toc496246553]Logout
[bookmark: _Toc1364973364]A.3 Medicines Form (frmMedicines)
· Fields: Medicine Name, Category, Supplier, Unit Price, Stock Level, Reorder Level, Expiry Date
· Bound to “Medicines” table
[bookmark: _Toc938186027]A.4 Suppliers Form (frmSuppliers)
· Supplier Name
· Address
· Phone
· Email
[bookmark: _Toc132765223]A.5 Sales Form + SalesItems Subform (frmSales)
· Header fields: Sale Date, Customer, Payment Method
· Subform listing: Medicine, Quantity, Unit Price, Line Total
[bookmark: _Toc5331419]A.6 Prescriptions Form + Items Subform (frmPrescriptions)
· Header: Customer, Doctor, Date Issued
· Line items subform: Medicine, Quantity, Dosage
[bookmark: _Toc832537447]A.7 Relationship Diagram
· Suppliers → Medicines
· Customers → Prescriptions → PrescriptionItems
· Sales → SalesItems
· PrescriptionItems → SalesItems
· Purchase Orders → Order Items



[bookmark: _Toc1352418574]Appendix B — Suggested Future Enhancements
1. Barcode scanning for Sales and Stock intake
2. Stock movement log (audit trail)
3. Printable prescription labels
4. Automatic stock quantity recalculation
5. Two‑factor authentication for Pharmacists and Managers

