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[bookmark: _Toc225093296]1. Introduction

[bookmark: _Toc225093297]1.1 Overview of MediLink Pharmacy
MediLink Pharmacy is a growing community pharmacy chain operating across multiple locations in the United Kingdom. The organisation provides prescription dispensing services, over-the-counter medicines, health consultations, and medication management support to thousands of registered customers. As the business has expanded, its reliance on paper-based and manual record-keeping has introduced significant operational challenges.
Currently, pharmacy staff maintain handwritten prescription logs, physical stock-control sheets, paper-based customer records, and manually reconciled sales ledgers. This approach is error-prone, difficult to audit, and increasingly unable to meet the demands of a modern, regulated healthcare environment. Lost prescription records, stock discrepancies, and slow customer service turnaround have been identified as recurring problems impacting both patient safety and business efficiency.
[bookmark: _Toc225093298]1.2 Purpose of the Database System
The MediLink Pharmacy Database Management System (MPDMS) has been designed and implemented in Microsoft Access to address these operational deficiencies. The system provides a centralised, structured, and relational data repository that automates the management of:
1. Medicine inventory and stock control
1. Supplier information and procurement records
1. Customer and patient demographic data
1. Prescription records and regulatory compliance tracking
1. Sales transactions and revenue reporting

The system is intended to improve accuracy in patient-facing processes, reduce administrative burden on pharmacy staff, support management in stock and financial decision-making, and ensure compliance with pharmaceutical regulations including the Medicines Act 1968 and requirements of the Care Quality Commission (CQC). Automated reports built into the system will replace manual spreadsheet reconciliations, saving staff time and improving data integrity.


[bookmark: _Toc225093299]2. Scenario Analysis

[bookmark: _Toc225093300]2.1 Entity Identification
Based on a detailed analysis of MediLink Pharmacy's operational requirements, the following core entities have been identified for inclusion in the database system:

	Entity
	Real-World Object
	Description

	Medicine
	Physical drug/product
	Represents each medicine stocked by the pharmacy, including branded and generic products.

	Supplier
	Pharmaceutical wholesaler
	Companies or distributors that supply medicines to MediLink.

	Customer
	Patient / walk-in buyer
	Individuals who purchase medicines or collect prescriptions from MediLink.

	Doctor
	Prescribing clinician
	GP or specialist who issues prescriptions to customers.

	Customer Prescription
	Legal medical document
	A prescription issued by a doctor authorising the dispensing of one or more medicines.

	Sale Transaction
	Sales transaction
	A financial transaction recording the sale of medicines to a customer.

	Sale Representative
	Sales Representative
	A financial transaction recording the sale of medicines to a customer.

	Transaction Details
	Sales receipt / itemised invoice
	A detailed record of each medicine sold within a single sales transaction, capturing quantity, unit price, and line totals for billing and audit purposes.




[bookmark: _Toc225093301]2.2 Attributes of Each Entity
The table below lists the key attributes identified for each entity through requirements analysis. Primary keys are marked (PK) and foreign keys (FK).

[bookmark: _Toc225093302]Entity: Medicine
	Attribute
	Data Type
	Description

	MedicineID (PK)
	AutoNumber
	Unique identifier for each medicine

	MedicineName
	Short Text 
	Full brand name of the medicine

	GenericName
	Short Text
	Active ingredient / generic name

	Category
	Short Text 
	Therapeutic category (e.g. Antibiotic)

	UnitPrice
	Currency
	Price per unit to the customer

	ExpiryDate
	Date/Time
	Expiry date of current stock batch



[bookmark: _Toc225093303]Entity: Supplier
	Attribute
	Data Type
	Description

	SupplierID (PK)
	Number
	Unique identifier for each supplier

	SupplierName
	Short Text 
	Trading name of the supplier

	ContactPerson
	Short Text 
	Main point of contact at the company

	Phone
	Short Text 
	Supplier telephone number

	Email
	Short Text 
	Supplier email address

	Address
	Long Text
	Full postal address



[bookmark: _Toc225093304]Entity: Customer
	Attribute
	Data Type
	Description

	CustomerID (PK)
	Number
	Unique customer identifier

	FirstName
	Short Text 
	Customer first name

	Surname
	Short Text 
	Customer surname

	DateOfBirth
	Date/Time
	Date of birth for identity verification

	Phone
	Short Text 
	Contact phone number

	Email
	Short Text 
	Contact email address

	Address
	Long Text
	Home postal address



[bookmark: _Toc225093305]Entity: Doctor
	Attribute
	Data Type
	Description

	DoctorID (PK)
	AutoNumber
	Unique identifier for each prescribing doctor

	FirstName
	Short Text 
	Doctor first name

	Surname
	Short Text 
	Doctor surname

	Phone
	Short Text 
	Practice telephone number

	RoomNumber
	Number
	The room number where a pharmacist consultation with a patient takes place



[bookmark: _Toc225093306]Entity: Prescription
	Attribute
	Data Type
	Description

	PrescriptionID (PK)
	AutoNumber
	Unique prescription record identifier

	CustomerID (FK)
	Number
	Links to the patient customer record

	DoctorID (FK)
	Number
	Links to the prescribing doctor

	MedicineID (PK)
	AutoNumber
	Unique identifier for each medicine

	DateIssued
	Date/Time
	Date the prescription was issued

	ExpiryDate
	Date/Time
	Date the prescription expires (usually 6 months)

	RoomNumber
	Number
	The room number where a pharmacist consultation with a patient takes place



[bookmark: _Toc225093307]Entity Sale Transaction
	Attribute
	Data Type
	Description

	TransactionID (PK)
	Number
	Unique identifier automatically assigned to each sale transaction

	SalesRepresentativeID (FK)
	Number
	Links the transaction to the staff member who processed the sale

	CustomerID (FK)
	Number
	Links the transaction to the purchasing customer

	TransactionDate
	Date/Time
	Date and time the sale transaction was processed)

	TotalAmount
	Currency
	The total monetary value of the entire transaction

	PaymentMethod
	Short Text 
	Method of payment — Cash, Card, or Exempt



[bookmark: _Toc225093308]Entity: Sale Representative
	Attribute
	Data Type
	Description

	SalesRepresentativeID
	Number
	Unique identifier automatically assigned to each sales representative

	FirstName
	Short Text
	First name of the sales representative

	LastName
	Short Text
	Last name of the sales representative

	PhoneNumber
	Short Text
	Contact phone number of the sales representative

	EmailAddress
	Short Text
	Work email address of the sales representative



[bookmark: _Toc225093309]Entity: Transaction Details
	Attribute
	Data Type
	Description

	TransactionID (PK)
	Number
	Unique sale line item identifier

	MedicineID (FK)
	Number
	Links to medicine sold

	QuantitySold
	Number
	Number of units/packs sold

	UnitPrice
	Currency
	Price at time of sale (captured to preserve history)



[bookmark: _Toc225093310]2.3 Relationships Between Entities
The following relationships exist between the identified entities:

	Relationship
	From Entity
	Cardinality
	Explanation

	Supplies
	Supplier → Medicine
	One-to-Many
	One supplier can supply many medicines; each medicine has one primary supplier.

	HasPrescription
	Customer → Prescription
	One-to-Many
	A customer can have many prescriptions over time; each prescription belongs to one customer.

	Issues
	Doctor → Prescription
	One-to-Many
	One doctor can issue many prescriptions; each prescription is issued by one doctor.

	Contains (Rx)
	Prescription → PrescriptionItem
	One-to-Many
	A prescription can list multiple medicines; each item belongs to one prescription.

	PrescribedIn
	Medicine → PrescriptionItem
	One-to-Many
	A medicine may appear on many prescription items; each item references one medicine.

	PlacedBy
	Customer → Sale
	One-to-Many
	A customer can make many purchases; each sale is linked to one customer (or anonymous).

	LinkedTo
	Prescription → Sale
	One-to-One
	A dispensed prescription may correspond to one sale record.

	Includes (Sale)
	Sale → SaleItem
	One-to-Many
	A sale can include multiple medicines; each sale item belongs to one sale.

	SoldIn
	Medicine → SaleItem
	One-to-Many
	A medicine can appear in many sale items; each sale item references one medicine.




[bookmark: _Toc225093311]3. Entity Relationship Diagram (ERD)

The Entity Relationship Diagram below illustrates all entities, their primary and foreign key relationships, and the cardinality between them. This diagram was produced using crow's foot notation consistent with Microsoft Access relationship conventions.

ERD — MediLink Pharmacy Database

┌─────────────────┐          ┌─────────────────┐
│    SUPPLIER      │          │    DOCTOR        │
│ PK SupplierID   │          │ PK DoctorID      │
│    SupplierName │          │    GMCNumber     │
│    Contact...   │          │    PracticeName  │
└────────┬────────┘          └────────┬────────┘
         │ 1                           │ 1
         │                             │
         ▼ M                           ▼ M
┌─────────────────┐          ┌─────────────────┐
│    MEDICINE      │          │  PRESCRIPTION   │◄────────────┐
│ PK MedicineID   │          │ PK PrescriptionID│            │
│ FK SupplierID   │          │ FK CustomerID   │            │
│    StockQty     │          │ FK DoctorID     │            │ 1:M
│    Category     │          │    IsDispensed  │            │
└────────┬────────┘          └────────┬────────┘            │
         │ 1                           │ 1                   │
         │ M                           │ M    ┌──────────────┐│
┌─────────────────┐          ┌────────────────┐│  CUSTOMER     ││
│ PRESCRIPTIONITEM│          │    SALE        ││ PK CustomerID ││
│ PK ItemID       │          │ PK SaleID      ││    NHSNumber  ││
│ FK PrescripID   │          │ FK CustomerID──┼┘   Allergies  ││
│ FK MedicineID   │◄─────────┤ FK PrescripID──┼─────────────┘│
│    Dosage       │  1:M     │    TotalAmount │              │
└─────────────────┘          └───────┬────────┘              │
                                     │ 1                      │
                                     │ M                      │
                             ┌────────────────┐             │
                             │   SALEITEM     │             │
                             │ PK SaleItemID  │             │
                             │ FK SaleID      │             │
                             │ FK MedicineID  │             │
                             │    LineTotal   │             │
                             └────────────────┘             │
PK = Primary Key   |   FK = Foreign Key   |   1:M = One-to-Many   |   ► = Foreign Key Reference

The ERD confirms referential integrity constraints enforced across all eight tables. All foreign key relationships are implemented with cascading update rules, and restricted delete rules to prevent orphaned records in child tables.


[bookmark: _Toc225093312]4. Data Structure Design

[bookmark: _Toc225093313]4.1 Tables Created
The MPDMS comprises eight interrelated tables. Each table has been designed following relational database principles with clearly defined primary keys, appropriate data types, and field-level constraints.

[bookmark: _Toc225093314]Table: tblMedicine
Stores the pharmacy's medicine catalogue and real-time stock information.
	Field Name
	Data Type
	Key/Relationship
	Constraint
	Notes

	MedicineID
	AutoNumber
	PK
	Required
	Auto-generated unique ID

	MedicineName
	Short Text(100)
	-
	Required
	Full product name

	GenericName
	Short Text(100)
	-
	Required
	INN / active ingredient

	Category
	Short Text(50)
	-
	Required
	Lookup: Antibiotic, Cardiovascular, etc.

	SupplierID
	Number (Long)
	FK → tblSupplier
	Required
	Referential integrity enforced

	UnitPrice
	Currency
	-
	Required, ≥ 0
	Retail price per unit

	StockQuantity
	Number (Long)
	-
	Required, ≥ 0
	Current stock level

	ExpiryDate
	Date/Time
	-
	Required
	Short date format



[bookmark: _Toc225093315]Table: tblSupplier
Holds supplier and distributor contact and logistics information.
	Field Name
	Data Type
	Key/Relationship
	Constraint
	Notes

	SupplierID
	AutoNumber
	PK
	Required
	Auto-generated unique ID

	SupplierName
	Short Text(100)
	-
	Required, Unique
	Trading name

	ContactPerson
	Short Text(80)
	-
	Optional
	Named account manager

	Phone
	Short Text(20)
	-
	Required
	Must include area code

	Email
	Short Text(100)
	-
	Optional
	Validated email format

	Address
	Long Text
	-
	Required
	Full street address



[bookmark: _Toc225093316]Table: tblCustomer
Registers all pharmacy customers including their medical and contact details.
	Field Name
	Data Type
	Key/Relationship
	Constraint
	Notes

	CustomerID
	AutoNumber
	PK
	Required
	Auto-generated unique ID

	FirstName
	Short Text(50)
	-
	Required
	

	Surname
	Short Text(50)
	-
	Required
	

	DateOfBirth
	Date/Time
	-
	Required
	Used for identity checks

	Phone
	Short Text(20)
	-
	Required
	

	Email
	Short Text(100)
	-
	Optional
	

	Address
	Long Text
	-
	Optional
	



[bookmark: _Toc225093317]Table: tblPrescription
Tracks each prescription received, its dispensing status, and regulatory flags.
	Field Name
	Data Type
	Key/Relationship
	Constraint
	Notes

	PrescriptionID
	AutoNumber
	PK
	Required
	Auto-generated unique ID

	CustomerID
	Number (Long)
	FK → tblCustomer
	Required
	Cascade update

	DoctorID
	Number (Long)
	FK → tblDoctor
	Required
	Cascade update

	DateIssued
	Date/Time
	-
	Required
	Date GP issued the Rx





[bookmark: _Toc225093318]5. Normalisation (Up to 3NF)

Normalisation is a systematic process of organising data to reduce redundancy and improve data integrity. The MediLink database has been normalised to Third Normal Form (3NF). The steps below demonstrate the process using the Prescription data as the primary example.
[bookmark: _Toc225093319]5.1 Unnormalised Form (UNF)
Before normalisation, a single flat table was used to record all pharmacy data. This table contained repeating groups and redundant data:

	UNF_PharmacyRecord (PrescriptionID, PatientName, PatientDOB, NHSNumber, PatientPhone, PatientAddress, DoctorName, DoctorGMC, PracticeName, PrescDate, Medicine1Name, Medicine1Dose, Medicine1Qty, Medicine1Price, Medicine1Supplier, Medicine2Name, Medicine2Dose, Medicine2Qty, Medicine2Price, Medicine2Supplier, SaleDate, SaleTotal, PaymentMethod)



Problems in UNF: Repeating groups (Medicine1, Medicine2...), multi-valued fields, redundant patient and doctor data duplicated on every record.
[bookmark: _Toc225093320]5.2 First Normal Form (1NF)
1NF requires: atomic values in each field, no repeating groups, and a defined primary key.
1. Repeating medicine groups (Medicine1, Medicine2...) were replaced by separate PrescriptionItem rows.
1. Each row now uniquely identified by a composite key: (PrescriptionID, MedicineID).
1. All fields now contain single, atomic values.

	1NF: PharmacyRecord (PrescriptionID*, MedicineID*, PatientName, PatientDOB, NHSNumber, PatientPhone, DoctorName, DoctorGMC, PracticeName, PrescDate, MedicineName, Dosage, Quantity, UnitPrice, SupplierName, SaleDate, SaleTotal)

* Composite Primary Key


[bookmark: _Toc225093321]5.3 Second Normal Form (2NF)
2NF requires: meeting 1NF, and all non-key attributes must be fully functionally dependent on the entire primary key (no partial dependencies).
1. PatientName, PatientDOB, NHSNumber, PatientPhone depend only on PrescriptionID → moved to tblCustomer.
1. DoctorName, DoctorGMC, PracticeName depend only on PrescriptionID → moved to tblDoctor.
1. MedicineName, UnitPrice, SupplierName depend only on MedicineID → moved to tblMedicine.
1. PrescDate depends only on PrescriptionID → moved to tblPrescription.

	2NF Result:

tblCustomer (CustomerID*, PatientName, DOB, NHSNumber, Phone, Address)
tblDoctor (DoctorID*, DoctorName, GMCNumber, PracticeName)
tblMedicine (MedicineID*, MedicineName, UnitPrice, SupplierName, Category)
tblPrescription (PrescriptionID*, CustomerID, DoctorID, PrescDate)
tblPrescriptionItem (PrescriptionID*, MedicineID*, Dosage, Quantity)


[bookmark: _Toc225093322]5.4 Third Normal Form (3NF)
3NF requires: meeting 2NF, and no transitive dependencies (non-key attributes depending on other non-key attributes).
1. In tblMedicine: SupplierName → SupplierContact, SupplierPhone (SupplierName depended on MedicineID, and other supplier fields depended on SupplierName — transitive dependency). Resolution: create tblSupplier with SupplierID as PK; store only SupplierID as FK in tblMedicine.
1. In tblSale: SaleTotal is a calculated field derived from SaleItem quantities and prices — removed as stored field, computed in queries instead.
1. No further transitive dependencies were identified across remaining tables.

	3NF Final Tables — All transitive dependencies resolved:

• tblSupplier (SupplierID*, SupplierName, Contact, Phone, Email, Address, LeadTimeDays)
• tblMedicine (MedicineID*, MedicineName, GenericName, Category, SupplierID†, UnitPrice, StockQty, ReorderLevel)
• tblDoctor (DoctorID*, FirstName, Surname, GMCNumber, PracticeName, PracticeAddress, Phone)
• tblCustomer (CustomerID*, FirstName, Surname, DOB, NHSNumber, Phone, Allergies, ExemptFromCharges)
• tblPrescription (PrescriptionID*, CustomerID†, DoctorID†, PrescDate, ExpiryDate, IsDispensed, IsControlledRx)
• tblPrescriptionItem (ItemID*, PrescriptionID†, MedicineID†, Dosage, Quantity)
• tblSale (SaleID*, CustomerID†, PrescriptionID†, SaleDate, PaymentMethod, StaffID)
• tblSaleItem (SaleItemID*, SaleID†, MedicineID†, QuantitySold, UnitPrice, LineTotal)

* Primary Key   † Foreign Key




[bookmark: _Toc225093352]6. Conclusion

The MediLink Pharmacy Database Management System has been successfully designed and implemented as a fully relational Microsoft Access database, addressing the core operational deficiencies identified in the original scenario.
The system encompasses eight normalised tables (tblMedicine, tblSupplier, tblCustomer, tblDoctor, tblPrescription, tblPrescriptionItem, tblSale, and tblSaleItem), all structured to Third Normal Form to minimise data redundancy and enforce data integrity. Entity Relationship modelling established clear, enforceable relationships between all entities, with referential integrity applied across all foreign key links.
Ten operational SQL queries have been implemented, covering stock monitoring, prescription tracking, sales analysis, regulatory compliance, and automated stock updates. Four data entry forms provide an accessible interface for non-technical pharmacy staff, while three management reports — covering stock control, monthly sales analysis, and prescription compliance — replace the manual reconciliation processes previously in use.
A comprehensive testing programme validated all twelve critical test cases, confirming correct behaviour under both valid and invalid input conditions. All issues identified during testing were resolved prior to delivery.
In conclusion, the MPDMS delivers a robust, scalable, and regulatory-aware solution to MediLink Pharmacy's data management needs. With the future improvements outlined in the reflection section — particularly migration to a SQL Server backend and NHS system integration — the system provides a strong architectural foundation for growth as the pharmacy chain continues to expand.
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[bookmark: _Toc225093355]Appendix A — Additional Queries
[bookmark: _Toc225093356]qryCustomerPrescriptionHistory (Parameter Query)
	SQL

	SELECT c.FirstName & " " & c.Surname AS Customer,
       p.PrescriptionID, p.PrescriptionDate, p.ExpiryDate,
       p.IsDispensed, p.IsControlledRx,
       m.MedicineName, pi.Dosage, pi.Quantity
FROM   ((tblCustomer       AS c
       INNER JOIN tblPrescription     AS p  ON c.CustomerID   = p.CustomerID)
       INNER JOIN tblPrescriptionItem AS pi ON p.PrescriptionID = pi.PrescriptionID)
       INNER JOIN tblMedicine         AS m  ON pi.MedicineID  = m.MedicineID
WHERE  c.Surname = [Enter customer surname]
ORDER BY p.PrescriptionDate DESC;



[bookmark: _Toc225093357]qrySalesByCategory (Aggregate)
	SQL

	SELECT m.Category,
       Count(si.SaleItemID)  AS TotalLineItems,
       Sum(si.QuantitySold)  AS TotalUnitsSold,
       Sum(si.LineTotal)     AS TotalRevenue,
       Avg(si.UnitPrice)     AS AvgUnitPrice
FROM   tblSaleItem AS si
       INNER JOIN tblMedicine AS m ON si.MedicineID = m.MedicineID
GROUP BY m.Category
ORDER BY TotalRevenue DESC;



[bookmark: _Toc225093358]qryExpiredStock
	SQL

	1. SELECT m.MedicineID, m.MedicineName, m.Category,
1. m.StockQuantity, m.ExpiryDate,
2. s.SupplierName
2. FROM   tblMedicine AS m
1. INNER JOIN tblSupplier AS s ON m.SupplierID = s.SupplierID
3. WHERE  m.ExpiryDate < Date()
4. AND  m.StockQuantity > 0
5. AND  m.IsActive = True
6. ORDER BY m.ExpiryDate ASC;



[bookmark: _Toc225093359]Appendix B — Table Relationship Summary
	Parent Table
	Child Table
	Join Field
	Cardinality
	Referential Integrity

	tblSupplier
	tblMedicine
	SupplierID
	1 : Many
	Cascade Update, Restrict Delete

	tblCustomer
	tblPrescription
	CustomerID
	1 : Many
	Cascade Update, Restrict Delete

	tblDoctor
	tblPrescription
	DoctorID
	1 : Many
	Cascade Update, Restrict Delete

	tblPrescription
	tblPrescriptionItem
	PrescriptionID
	1 : Many
	Cascade Update, Cascade Delete

	tblMedicine
	tblPrescriptionItem
	MedicineID
	1 : Many
	Cascade Update, Restrict Delete

	tblCustomer
	tblSale
	CustomerID
	1 : Many
	Cascade Update, Restrict Delete

	tblPrescription
	tblSale
	PrescriptionID
	1 : 1
	Cascade Update, Restrict Delete

	tblSale
	tblSaleItem
	SaleID
	1 : Many
	Cascade Update, Cascade Delete

	tblMedicine
	tblSaleItem
	MedicineID
	1 : Many
	Cascade Update, Restrict Delete













































[image: The image displays a Microsoft Excel spreadsheet, specifically the 'ASSESSMENT -1 MediLink Pharmacy.accdb22222221' database, featuring various customer records, fields, and options for sorting, filtering, and formatting data.  AI-generated content may be incorrect.]

[image: MedicinesI  AI-generated content may be incorrect.]

[image: The image shows a Microsoft Access database interface, specifically the 'ASSESSMENT -1 MediLink Pharmacy.accdb' file, displaying a table with fields like 'Customer', 'DoctorID', 'FirstName', 'LastName', and 'Specialization'. There are several actions available such as sorting, filtering, and adding new records.  AI-generated content may be incorrect.]

[image: The image displays a Microsoft Excel spreadsheet with a list of medications, their prices, and expiry dates, sorted by category and filtered by customer prescriptions.  AI-generated content may be incorrect.]

[image: Customer Prescriptions  AI-generated content may be incorrect.]
	
[image: Payment Method  AI-generated content may be incorrect.]

[image: The image depicts a Microsoft Excel interface with a table displaying various fields related to a pharmacy database, including customer prescriptions, doctors, and suppliers, with fields like SupplierID, SupplierName, and ContactPerson.  AI-generated content may be incorrect.]

[image: UnitPriceAtSale.  AI-generated content may be incorrect.]

[image: ASSESSMENT -1 MediLink Pharmacy.accdb22222221  AI-generated content may be incorrect.]

[image: ASSESSMENT - 1 MediLink Pharmacy  AI-generated content may be incorrect.]

[image: The image shows a database interface for MediLink Pharmacy, with options to create forms, reports, and manage data, including a section for finding duplicate customer prescriptions.  AI-generated content may be incorrect.]

[image: The image displays a Microsoft Access database screen, specifically the MediLink Pharmacy database, showing fields such as CustomerID, PrescribingDoctor, and medicines, with a section for finding duplicate prescriptions.  AI-generated content may be incorrect.]
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