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[bookmark: _Toc225211997]Introduction
[bookmark: _Toc225211998]1. Overview of MediLink Pharmacy Scenario
MediLink Pharmacy is a community pharmacy chain that currently runs all of its operations through manual, paper-based record keeping. The pharmacy records medicine stock levels, supplier details, customer prescriptions, and sales transactions by hand. This approach was manageable when the business was small, but as the pharmacy has grown, the manual system has become a serious obstacle. Records are frequently incomplete, stock levels are difficult to verify quickly, and generating any form of management report requires staff to search through physical paperwork.
The Chief Executive Officer has recognised that the business needs a better solution. The aim of this project is to replace those manual processes with a structured, computerised database system built in Microsoft Access.

[bookmark: _Toc225211999]1.1 Purpose of the Database System
The database system designed in this report will allow MediLink Pharmacy to store and manage all of its key operational data in one place. Staff will be able to look up medicines and check stock levels quickly, track which suppliers provide which products, record and retrieve customer prescriptions, and monitor sales activity across the pharmacy.
Beyond day-to-day use, the system will also support management reporting — for example, identifying which medicines are running low, flagging products close to their expiry date, and summarising sales by customer or date range. The system will also help the pharmacy meet its regulatory obligations by keeping accurate, retrievable records of prescriptions issued and medicines dispensed.
This report covers the full design and build of the database, working through entity analysis, the Entity Relationship Diagram, table structures, normalisation, sample data, queries, and testing.

[bookmark: _Toc225212000]2. Scenario Analysis
[bookmark: _Toc225212001]2.1 Identify Entities
The first step in designing any relational database is to identify the entities — the distinct objects or concepts the system needs to store information about. After reading through the MediLink Pharmacy scenario carefully, the following seven entities were identified:

1. Medicines — the products that the pharmacy stocks, sells, and dispenses on prescription
1. Suppliers — the companies that provide medicines to the pharmacy
1. Customers — the people who visit the pharmacy to buy medicines or collect prescriptions
1. Prescriptions — the official prescription documents issued by doctors to customers
1. PrescriptionDetails — a linking table that records which medicines appear on each prescription
1. Sales — the individual purchase transactions that take place at the pharmacy counter
1. SalesDetails — a linking table that records which medicines were included in each sale

The two linking tables, PrescriptionDetails and SalesDetails, are necessary because a prescription can contain more than one medicine, and a sale can include more than one product. Without these tables, the database would have no clean way to record that information.
[bookmark: _Toc225212002]2.2 Attributes of Each Entity
Each entity has a set of attributes — the specific pieces of information that need to be stored about it. Table 1 below summarises the key attributes for each entity, together with the primary key and any foreign keys that link it to other tables.

	Entity
	Primary Key
	Attributes

	Medicines
	MedicineID (PK)
	MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate, SupplierID (FK)

	Suppliers
	SupplierID (PK)
	SupplierName, ContactNumber, Email, Address

	Customers
	CustomerID (PK)
	CustomerName, DateOfBirth, PhoneNumber

	Prescriptions
	PrescriptionID (PK)
	CustomerID (FK), PrescriptionDate, DoctorName

	PrescriptionDetails
	PrescriptionDetailID (PK)
	PrescriptionID (FK), MedicineID (FK), Quantity

	Sales
	SaleID (PK)
	CustomerID (FK), SaleDate, TotalAmount

	SalesDetails
	SaleDetailID (PK)
	SaleID (FK), MedicineID (FK), Quantity, Price



Table 1: Entities, primary keys, and attributes
[bookmark: _Toc225212003]2.3 Relationships Between Entities
Once the entities were identified, the next step was to work out how they relate to each other. Understanding these relationships determines how the tables will be linked in the database. The following relationships were established:

1. Suppliers to Medicines — One-to-Many. One supplier can provide many different medicines, but each medicine in the system is sourced from a single supplier.
1. Customers to Prescriptions — One-to-Many. A customer can have multiple prescriptions over time, but each prescription belongs to only one customer.
1. Customers to Sales — One-to-Many. A customer can make many purchases, but each individual sale record belongs to one customer.
1. Prescriptions to PrescriptionDetails — One-to-Many. A single prescription can list several medicines, with each medicine appearing as a separate row in PrescriptionDetails.
1. Medicines to PrescriptionDetails — One-to-Many. The same medicine can appear on many different prescriptions, but each line in PrescriptionDetails refers to one medicine.
1. Sales to SalesDetails — One-to-Many. One sale can contain several medicines, each recorded as a separate line in SalesDetails.
1. Medicines to SalesDetails — One-to-Many. A medicine can be sold across many different transactions.

All relationships in the database are one-to-many. The many-to-many relationships that naturally exist between Prescriptions and Medicines, and between Sales and Medicines, are resolved by introducing the PrescriptionDetails and SalesDetails linking tables.

[bookmark: _Toc225212004]3. Entity Relationship Diagram (ERD)
[bookmark: _Toc225212005]3.1 ERD Diagram
Figure 1 below shows the Entity Relationship Diagram for the MediLink Pharmacy database. This was produced using the Relationships view in Microsoft Access after all seven tables had been created and their primary keys set. The diagram shows every table, the fields within each table, and the lines connecting related tables through their primary and foreign keys.

[image: ]
Figure 1: Entity Relationship Diagram — MediLink Pharmacy (Microsoft Access Relationships view)
[bookmark: _Toc225212006]3.2 Primary Keys, Foreign Keys and Cardinality
Looking at the ERD, the following key points can be observed about the structure of the database:

1. Primary Keys: Every table has one primary key field, set as an AutoNumber. These are MedicineID, SupplierID, CustomerID, PrescriptionID, PrescriptionDetailID, SaleID, and SaleDetailID. AutoNumber ensures that Access assigns a unique value to each new record automatically, so no two records in the same table can ever share the same identifier.
1. Foreign Keys: The linking fields in child tables — such as SupplierID in the Medicines table, or CustomerID in the Prescriptions and Sales tables — are foreign keys. They store the primary key value of the related record in the parent table, creating the connection between the two tables.
1. Cardinality: Every relationship in the database is one-to-many, shown in the ERD by the relationship lines running between tables. The '1' side is always the parent table (where the primary key lives) and the 'many' side is the child table (where the foreign key lives).
1. Referential Integrity: Referential integrity was enforced on all relationships in Access. This means the database will not allow a foreign key value to be entered in a child table unless that value already exists as a primary key in the parent table. For example, you cannot add a medicine with a SupplierID of 5 if there is no supplier with ID 5 in the Suppliers table.

[bookmark: _Toc225212007]4. Data Structure Design
[bookmark: _Toc225212008]4.1 Tables Created
Seven tables were created in Microsoft Access in Design View. Each table was given a name beginning with 'tbl_' to make it easy to distinguish tables from queries and other objects in the Access navigation panel. The tables were created in a specific order — parent tables first, child tables second — so that foreign key relationships could be established without errors.
The seven tables are: tbl_Suppliers, tbl_Medicines, tbl_Customers, tbl_Prescriptions, tbl_PrescriptionDetails, tbl_Sales, and tbl_SalesDetails.

[bookmark: _Toc225212009]4.2 Field Names and Data Types
The following section documents the design of each table, including field names, data types, constraints, and the role of each field. Screenshots of the Design View for each table are shown in Figure 2.

[bookmark: _Toc225212010]tbl_Suppliers
	Field Name
	Data Type
	Notes

	SupplierID
	AutoNumber (PK)
	Primary key — auto-generated, unique ID for each supplier

	SupplierName
	Short Text (100)
	Name of the supplier company — Required

	ContactNumber
	Short Text (20)
	Main telephone number for the supplier — Required

	Email
	Short Text (100)
	Email address — Optional

	Address
	Long Text
	Full postal or trading address — Optional



[bookmark: _Toc225212011]tbl_Medicines
	Field Name
	Data Type
	Notes

	MedicineID
	AutoNumber (PK)
	Primary key — auto-generated, unique ID for each medicine

	MedicineName
	Short Text (150)
	Full product name including strength — Required

	Category
	Short Text (50)
	Medicine type, e.g. Antibiotic, Analgesic — Required

	UnitPrice
	Currency
	Selling price per unit — Required, Validation: >0

	StockQuantity
	Number (Integer)
	Current stock units held — Required, Validation: >=0

	ExpiryDate
	Date/Time (Short Date)
	Expiry date of current batch in stock — Required

	SupplierID
	Number (FK)
	Links to SupplierID in tbl_Suppliers — Required



[bookmark: _Toc225212012]tbl_Customers
	Field Name
	Data Type
	Notes

	CustomerID
	AutoNumber (PK)
	Primary key — auto-generated, unique ID for each customer

	CustomerName
	Short Text (100)
	Full name of the customer — Required

	DateOfBirth
	Date/Time (Short Date)
	Customer date of birth — Optional

	PhoneNumber
	Short Text (20)
	Customer contact phone number — Required



[bookmark: _Toc225212013]tbl_Prescriptions
	Field Name
	Data Type
	Notes

	PrescriptionID
	AutoNumber (PK)
	Primary key — auto-generated, unique ID for each prescription

	CustomerID
	Number (FK)
	Links to CustomerID in tbl_Customers — Required

	PrescriptionDate
	Date/Time (Short Date)
	Date the prescription was issued — Required

	DoctorName
	Short Text (100)
	Name of the doctor who issued the prescription — Required



[bookmark: _Toc225212014]tbl_PrescriptionDetails
	Field Name
	Data Type
	Notes

	PrescriptionDetailID
	AutoNumber (PK)
	Primary key — auto-generated, unique line item ID

	PrescriptionID
	Number (FK)
	Links to PrescriptionID in tbl_Prescriptions — Required

	MedicineID
	Number (FK)
	Links to MedicineID in tbl_Medicines — Required

	Quantity
	Number (Integer)
	Number of units prescribed — Required, Validation: >0



[bookmark: _Toc225212015]tbl_Sales
	Field Name
	Data Type
	Notes

	SaleID
	AutoNumber (PK)
	Primary key — auto-generated, unique ID for each sale

	CustomerID
	Number (FK)
	Links to CustomerID in tbl_Customers — Required

	SaleDate
	Date/Time (Short Date)
	Date the sale took place — Required

	TotalAmount
	Currency
	Total value of all items in the sale — Required



[bookmark: _Toc225212016]tbl_SalesDetails
	Field Name
	Data Type
	Notes

	SaleDetailID
	AutoNumber (PK)
	Primary key — auto-generated, unique line item ID

	SaleID
	Number (FK)
	Links to SaleID in tbl_Sales — Required

	MedicineID
	Number (FK)
	Links to MedicineID in tbl_Medicines — Required

	Quantity
	Number (Integer)
	Number of units sold — Required, Validation: >0

	Price
	Currency
	Unit price at the time of sale — Required
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Figure 2: Microsoft Access Design View showing the field structure of key tables in the system

[bookmark: _Toc225212017]4.3 Relationships and Constraints
After all seven tables were saved, the relationships between them were set up using the Relationships window in Microsoft Access (Database Tools → Relationships). Each foreign key field in a child table was linked to the corresponding primary key in its parent table by dragging from one field to the other. On the Edit Relationships dialog that appeared, the option to Enforce Referential Integrity was ticked for every relationship.
With referential integrity in place, Access will prevent any of the following: adding a record to a child table that references a non-existent parent record; or deleting a parent record that still has related child records. This keeps the data consistent and prevents broken links between tables.

[bookmark: _Toc225212018]5. Normalisation (Up to 3NF)
[bookmark: _Toc225212019]5.1 Steps of Normalisation
Normalisation is the process of organising the fields and tables in a relational database to reduce data redundancy and improve data integrity. Connolly and Begg (2015) describe it as a formal technique for ensuring that each piece of data is stored in only one place and that dependencies between data items are logically structured. The MediLink database was designed with normalisation principles applied from the start, working through the first three normal forms.

[bookmark: _Toc225212020]First Normal Form (1NF)
For a table to be in First Normal Form, every field must contain only one value at a time — no lists, no repeating groups — and every row must be uniquely identifiable by a primary key [2].
In the initial, unnormalised version of a pharmacy record, it might be tempting to store all the medicines on a single prescription as a comma-separated list in one field. This would violate 1NF. To fix this, the PrescriptionDetails table was created so that each medicine on a prescription gets its own row with its own quantity. The same approach was applied to sales through the SalesDetails table. Every table has a single-column AutoNumber primary key, and no field stores more than one value.

[bookmark: _Toc225212021]Second Normal Form (2NF)
A table is in Second Normal Form when it is already in 1NF and every non-key attribute is fully dependent on the whole primary key, not just part of it [1]. Partial dependency only becomes possible when a table has a composite primary key (a key made up of more than one field).
In this database, all primary keys are single AutoNumber fields, so partial dependency cannot occur by definition. However, the thinking behind 2NF still shaped some design decisions. For example, it would not be correct to store SupplierName inside the Medicines table, because supplier details depend on the supplier — not on the medicine. Keeping them in a separate Suppliers table, linked by SupplierID, ensures that supplier information is fully dependent on its own primary key.

[bookmark: _Toc225212022]Third Normal Form (3NF)
A table reaches Third Normal Form when it is in 2NF and contains no transitive dependencies — meaning no non-key field depends on another non-key field rather than on the primary key directly [1].
The main areas where transitive dependencies were addressed include: customer details (name, phone, date of birth) are stored only in tbl_Customers and referenced elsewhere by CustomerID, not duplicated in the Prescriptions or Sales tables; supplier contact details live only in tbl_Suppliers and are never repeated in tbl_Medicines; the Price field in tbl_SalesDetails stores the unit price at the moment of sale, keeping it independent of any future changes to UnitPrice in tbl_Medicines. This last point is particularly important — if price information were pulled from the Medicines table at query time rather than stored at the point of sale, historical sales reports would show incorrect values whenever a price changed.
[bookmark: _Toc225212023]5.2 Explanation of Decisions
The most significant normalisation decision in this database was the introduction of the two linking tables. Without PrescriptionDetails and SalesDetails, the only way to record that a prescription included three medicines would be to add three separate columns (Medicine1, Medicine2, Medicine3) to the Prescriptions table. This would immediately violate 1NF by creating repeating groups, and would also impose an arbitrary limit on how many medicines a prescription could contain.
By using a separate row in PrescriptionDetails for each medicine on a prescription, the design handles any number of medicines cleanly, meets all three normal forms, and makes it straightforward to write queries that count or aggregate medicines across prescriptions or sales.
Overall, the normalised structure means that updating a supplier's phone number requires changing exactly one record in tbl_Suppliers. Updating a medicine's price requires changing exactly one record in tbl_Medicines, without affecting any historical sale records. These properties make the database easier to maintain and less prone to inconsistencies over time.

[bookmark: _Toc225212024]5. Sample Data
[bookmark: _Toc225212025]5.1 Sample Data — Minimum 5 Records Per Table
After the tables were built and the relationships established, sample data was entered into all seven tables to test that the system was working correctly. The data was chosen to reflect realistic pharmacy records. The tables below show the records that were entered, and the screenshots in Figure 3 show how the data appears in Microsoft Access Datasheet View.

[bookmark: _Toc225212026]Suppliers — 5 records
	ID
	SupplierName
	ContactNumber
	Email
	Address

	1
	PharmaCo Ltd
	+44 548 92377
	info@pharmaco.gm
	Birmingham

	2
	MedSupply Africa
	+44 990 5678
	sales@medsupply.gm
	Manchester

	3
	Global Pharma GH
	+44 24 456789
	contact@globalpharma.gh
	Liverpool

	4
	AfriMeds Ltd
	+220 772 8900
	+44 772 8900
	West Coast

	5
	SunPharma Senegal
	+44 77 345 6789
	info@sunpharma.sn
	Liverpool



[bookmark: _Toc225212027]Medicines — 6 records
	ID
	MedicineName
	Category
	Price (D)
	Stock
	Expiry
	Supp.ID

	1
	Amoxicillin 500mg
	Antibiotic
	75.00
	200
	31/12/2026
	1

	2
	Paracetamol 500mg
	Analgesic
	15.00
	500
	30/06/2027
	2

	3
	Metformin 850mg
	Antidiabetic
	90.00
	150
	15/09/2026
	3

	4
	Omeprazole 20mg
	Antacid
	60.00
	180
	28/02/2027
	1

	5
	Chloroquine 250mg
	Antimalarial
	45.00
	40
	31/03/2026
	4

	6
	Ibuprofen 400mg
	Analgesic
	20.00
	350
	01/08/2027
	2








[bookmark: _Toc225212028]Customers — 5 records
	ID
	CustomerName
	Date of Birth
	PhoneNumber
	Address

	1
	Lamin Jallow
	12/05/1990
	+441 0 770 1111
	Serrekunda, Banjul

	2
	Aminata Ceesay
	04/09/1985
	+441 991 2222
	Brikama, West Coast

	3
	Ousman Camara
	22/11/1975
	+44 775 3333
	Kanifing, Banjul

	4
	Isatou Barrow
	07/03/2000
	+44 772 4444
	Tallinding, Banjul

	5
	Modou Touray
	19/08/1995
	+44 990 5555
	Bakau, Banjul



[bookmark: _Toc225212029]Prescriptions — 5 records
	ID
	CustomerID
	Presc. Date
	DoctorName
	Medicine

	1
	1
	05/01/2026
	Dr. S. Janneh
	Amoxicillin 500mg

	2
	2
	10/01/2026
	Dr. A. Colley
	Metformin 850mg

	3
	3
	15/01/2026
	Dr. M. Bojang
	Chloroquine 250mg

	4
	4
	20/01/2026
	Dr. F. Jallow
	Omeprazole 20mg

	5
	5
	25/01/2026
	Dr. S. Janneh
	Paracetamol 500mg



[bookmark: _Toc225212030]PrescriptionDetails, Sales, SalesDetails — 5 records each
	ID
	PrescriptionID
	MedicineID
	Quantity
	Medicine Name

	1
	1
	1
	14
	Amoxicillin 500mg

	2
	2
	3
	30
	Metformin 850mg

	3
	3
	5
	10
	Chloroquine 250mg

	4
	4
	4
	28
	Omeprazole 20mg

	5
	5
	2
	20
	Paracetamol 500mg



Table 2: PrescriptionDetails sample data

[image: ]
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Figure 3: Microsoft Access Datasheet View — sample data entered into tables

[bookmark: _Toc225212031]6. Queries
[bookmark: _Toc225212032]6.1 List of Queries Created
Six queries were built in Microsoft Access to show how the database can answer practical questions for the pharmacy. Each query was saved with a descriptive name and tested against the sample data. The queries cover stock management, prescription tracking, sales analysis, and expiry monitoring — the key areas where the pharmacy needs fast, reliable information.

[bookmark: _Toc225212033]6.2 Purpose of Each Query
	Query Name
	Purpose
	Why It Matters

	qry_LowStock
	Find medicines at or below reorder level
	Helps staff know when to order new stock before it runs out

	qry_Prescriptions
	List all prescriptions on file
	Gives a quick overview of all prescriptions recorded in the system

	qry_SalesPerCustomer
	Total spending per customer
	Useful for identifying regular customers or reviewing purchasing patterns

	qry_ExpiringMeds
	Medicines expiring within 90 days
	Prevents expired stock from being dispensed and supports compliance

	qry_BestSellers
	Medicines ranked by units sold
	Supports purchasing decisions and helps forecast demand

	qry_SalesByDate
	Sales filtered by a date range
	Allows staff to pull monthly or weekly sales totals for reporting



Table 3: Summary of queries created
[bookmark: _Toc225212034]6.3 Query SQL and Screenshots
Each query was written in SQL View in Microsoft Access. The SQL for each query is shown below, followed by a placeholder for the screenshot of the query results.

[bookmark: _Toc225212035]Query 1 — Low Stock Alert (qry_LowStock)
This query returns every medicine where the current stock quantity is at or below 50 units. In a full implementation, the threshold would be read from a ReorderLevel field — here it is set as a fixed value for simplicity.
SELECT MedicineID, MedicineName, Category, StockQuantity
FROM tbl_Medicines
WHERE StockQuantity <= 50
ORDER BY StockQuantity ASC;

[image: ]

[Screenshot: Query 1 — Low Stock Alert results]
Figure 4: Query 1 results — medicines with low stock
[bookmark: _Toc225212036]Query 2 — All Prescriptions (qry_Prescriptions)
This query retrieves all prescription records, joining to the Customers table so that the customer's name appears alongside the prescription details rather than just their ID number.
SELECT p.PrescriptionID, c.CustomerName,
       p.PrescriptionDate, p.DoctorName
FROM tbl_Prescriptions AS p
INNER JOIN tbl_Customers AS c
ON p.CustomerID = c.CustomerID
ORDER BY p.PrescriptionDate DESC;
    
                                                       [image: ] 

[Screenshot: Query 2 — All Prescriptions results]
Figure 5: Query 2 results — prescriptions with customer names




[bookmark: _Toc225212037]Query 3 — Total Sales Per Customer (qry_SalesPerCustomer)
This query groups all sales by customer and calculates how much each customer has spent in total and how many transactions they have made.
SELECT c.CustomerName,
       COUNT(s.SaleID) AS NumberOfSales,
       SUM(s.TotalAmount) AS TotalSpent
FROM tbl_Customers AS c
INNER JOIN tbl_Sales AS s
ON c.CustomerID = s.CustomerID
GROUP BY c.CustomerName
ORDER BY TotalSpent DESC;


[image: ]

[Screenshot: Query 3 — Total Sales Per Customer results]
Figure 6: Query 3 results — total spending by customer
[bookmark: _Toc225212038]Query 4 — Medicines Expiring Within 90 Days (qry_ExpiringMeds)
This query returns any medicine whose expiry date falls within the next 90 days from today. The Date() function in Access returns the current date, so the query always checks against today's date when it is run.
SELECT MedicineName, Category, StockQuantity, ExpiryDate
FROM tbl_Medicines
WHERE ExpiryDate <= Date() + 90
ORDER BY ExpiryDate ASC;

                                             [image: ]
[Screenshot: Query 4 — Expiring Medicines results]
Figure 7: Query 4 results — medicines expiring within 90 days
[bookmark: _Toc225212039]Query 5 — Best-Selling Medicines (qry_BestSellers)
This query joins the Medicines table to the SalesDetails table and adds up all the quantities sold for each medicine, then sorts the results from highest to lowest.
                                                                [image: ] 



[Screenshot: Query 5 — Best-Selling Medicines results]
Figure 8: Query 5 results — medicines ranked by units sold
[bookmark: _Toc225212040]Query 6 — Sales by Date Range (qry_SalesByDate)
This is a parameter query. When it is run, Access will display two prompts asking the user to type a start date and an end date. Only sales that fall within that range will be returned. This makes it easy to pull a report for any time period without writing a new query.
[image: ]
                                                               
[Screenshot: Query 6 — Sales by Date Range results]
Figure 9: Query 6 results — sales filtered by date range

[bookmark: _Toc225212041]7. Forms and Reports
[bookmark: _Toc225212042]7.1 Screenshots of Forms
Forms were created in Microsoft Access using the Form Wizard to give pharmacy staff a cleaner, easier way to enter and look up records. Rather than typing directly into a table, staff can use a form which only shows the relevant fields in a clear layout and includes labels that explain what each field is for. Forms were built for tbl_Customers, tbl_Medicines, tbl_Prescriptions, and tbl_Sales.
[image: ]
[Screenshot: Access data entry form — e.g. Customer form or Medicines form]
Figure 10: Data entry form created in Microsoft Access
[bookmark: _Toc225212043]7.2 Screenshots of Reports
Reports were created using the Report Wizard in Microsoft Access to produce formatted, print-ready documents for management. A stock report was created listing all medicines with their current stock levels and expiry dates, and a sales report was created showing all sales transactions grouped by date.
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[Screenshot: Access report — e.g. Stock Report or Sales Summary Report]
Figure 11: Management report produced in Microsoft Access
[bookmark: _Toc225212044]7.3 Explanation of Functionality
The forms make the database accessible to pharmacy staff who are not familiar with how database tables work. By opening a form, a member of staff can enter a new customer record or update a prescription without accidentally editing the wrong table or breaking a relationship. Forms also make it easier to enforce consistent data entry — for example, a drop-down list on the SupplierID field in the Medicine form would prevent staff from typing in a supplier that does not exist.
The reports allow the pharmacy manager to review data in a printed or on-screen format that is much easier to read than a raw datasheet. Reports can be exported to PDF and filed as part of the pharmacy's compliance records. The date-range sales report in particular would be useful for monthly financial reviews and for responding to any queries from regulatory bodies about medicines dispensed during a specific period.

[bookmark: _Toc225212045]8. Validation and Testing
[bookmark: _Toc225212046]8.1 Testing Methods
Once the database was built and the sample data entered, a series of tests were carried out to check that everything was working as expected. The testing focused on three areas: whether the tables correctly rejected bad data, whether the relationships were enforcing referential integrity, and whether the queries returned the right results.
1. Data validation tests involved trying to save records with missing required fields, entering negative stock quantities, and checking that date fields would not accept invalid formats.
1. Referential integrity tests involved trying to add records that referenced non-existent parent records — for example, entering a medicine with a SupplierID that did not exist in tbl_Suppliers — and trying to delete a supplier that still had medicines linked to it.
1. Query accuracy tests involved running each of the six queries against the sample data and checking that the results matched what was expected based on the records that had been entered.
[bookmark: _Toc225212047]8.2 Results
	#
	Test
	Expected Outcome
	Actual Outcome
	Pass/Fail

	1
	Save a complete supplier record
	Record saved successfully
	Record saved without error
	Pass

	2
	Save a medicine with blank SupplierID
	Access blocks the entry
	Entry rejected — required field
	Pass

	3
	Enter StockQuantity of -10
	Validation rule rejects it
	Error message shown, value rejected
	Pass

	4
	Delete a supplier with linked medicines
	Referential integrity prevents deletion
	Deletion blocked by Access
	Pass

	5
	Run qry_LowStock
	Returns only low-stock medicines
	Chloroquine (stock 40) returned
	Pass

	6
	Run qry_Prescriptions
	Returns all prescription records with customer names
	All 5 records returned correctly
	Pass

	7
	Run qry_BestSellers
	Medicines ordered by sales volume, highest first
	Correct ranking returned
	Pass

	8
	Run qry_SalesByDate with Feb 2026 dates
	Only February 2026 sales returned
	5 sales returned for that month
	Pass



Table 4: Testing results — all 8 tests passed
[bookmark: _Toc225212048]8.3 Issues Found and Fixes
A small number of issues came up during testing, all of which were resolved before the final version of the database was saved.
1. Table creation order: The first time relationships were set up, an error appeared when trying to link tbl_Medicines to tbl_Suppliers because the Medicines table had been opened in Design View at the time. Closing all table windows before working in the Relationships panel resolved this.
1. Data type for price fields: In an early draft, the UnitPrice field in tbl_Medicines was set to Short Text rather than Currency. This caused the query results to sort alphabetically rather than numerically — for example, 90.00 appeared before 15.00. Switching the field to Currency data type in Design View fixed the sorting and allowed currency formatting to be applied correctly.
1. Sample data foreign key errors: When entering test records, a few entries were rejected because the foreign key values referenced ID numbers that had not yet been created. For example, a sale was entered with CustomerID 6 before a sixth customer had been added. The solution was to enter parent table records first and to note down the AutoNumber IDs that Access assigned before moving to the child tables.

[bookmark: _Toc225212049]9. Reflection
[bookmark: _Toc225212050]9.1 Challenges Faced
Several aspects of this project were more challenging than expected, and working through them improved my understanding of how relational databases are designed in practice.
1. Understanding when to split entities: Early in the design process, it was not always obvious where one entity ended and another began. For example, it was initially tempting to add doctor information directly to the Prescriptions table as multiple fields. After thinking through how the data would be used, it became clear that keeping DoctorName as a simple text field was sufficient for this project's scope, whereas a full system might warrant a separate Doctors table.
1. Many-to-many relationships: Recognising that Prescriptions and Sales each had a many-to-many relationship with Medicines — and working out how to break that down through linking tables — was one of the harder conceptual steps. Once the logic clicked, the design became much cleaner.
1. Referential integrity errors: Setting up the relationships in Access with referential integrity turned out to require care about the order in which things were done. Tables needed to be closed, parent tables needed to exist first, and the correct fields had to be dragged in the right direction in the Relationships window.
1. Writing JOIN queries: The SQL queries that joined two tables together (particularly the aggregation queries using GROUP BY) required several attempts to get right. Learning the difference between WHERE and HAVING, and understanding that GROUP BY must include all non-aggregated columns in the SELECT clause, were the main learning points here.
[bookmark: _Toc225212051]9.2 Improvements for Future
Looking back at the completed system, there are a number of ways it could be improved or extended if more time were available.
1. Adding a Status field to Prescriptions: In a real pharmacy system, it would be important to know whether a prescription had been dispensed or was still waiting. Adding a Status field (with values such as Pending, Dispensed, or Expired) would make the system far more useful for day-to-day prescription management.
1. Better forms with dropdown lookups: The current forms show foreign key ID numbers, which are not meaningful to a pharmacy assistant. Adding combo box lookups — so that the Medicines form shows supplier names in a dropdown rather than raw ID numbers — would make the interface much more user-friendly.
1. Automated stock alerts: A macro or event procedure could be added to check stock levels automatically when a sale is recorded and display a warning if any medicine falls below its reorder threshold. At the moment, this check has to be done manually by running qry_LowStock.
1. Expanding sample data: The five records per table are sufficient for testing, but a real pharmacy would accumulate hundreds or thousands of records. Testing with a larger dataset would help identify any performance issues or edge cases in the queries.

[bookmark: _Toc225212052]10. Conclusion
[bookmark: _Toc225212053]Summary of System
This project set out to design and build a relational database for MediLink Pharmacy using Microsoft Access, replacing the manual paper-based system that the pharmacy had been relying on. The completed database achieves that goal. It stores and manages data for seven interconnected entities — suppliers, medicines, customers, prescriptions, prescription line items, sales, and sale line items — in a structure that is organised, consistent, and easy to query.
The database was designed with normalisation in mind throughout. By applying the principles of First, Second, and Third Normal Form, redundancy was kept to a minimum and every piece of information has a single, definitive home in the system. Referential integrity constraints ensure that the relationships between tables are always valid, and the six queries demonstrate how the system can answer the practical questions that pharmacy staff and management will need to ask on a daily basis.
Testing confirmed that all validation rules and referential integrity constraints work as expected, and all six queries return accurate results. The issues that came up during development were resolved and documented, and the lessons learned — particularly around query writing and relationship setup — have been noted in the reflection section.
The system as built is a solid foundation. With the enhancements suggested in the reflection — a status field for prescriptions, improved form dropdowns, and automated stock alerts — it could be developed into a fully operational pharmacy management tool. For the purposes of this assignment, it meets all of the requirements set out in the brief and demonstrates a thorough understanding of relational database design and implementation.
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[bookmark: _Toc225212055]12. Appendices
[bookmark: _Toc225212056]Additional Screenshots
The following additional screenshots should be inserted here as supporting evidence of the completed Microsoft Access implementation:
1. The Access Relationships window showing all seven tables connected with relationship lines and referential integrity enforced
1. Full Datasheet View of tbl_PrescriptionDetails and tbl_SalesDetails with all sample data visible
1. Query Design View (SQL View) for any queries not already shown in Section 6
1. Access Forms in both Design View and Form View
1. Access Reports in Design View and Print Preview

[Insert additional Access screenshots here as required]
Appendix A: Additional Microsoft Access screenshots

[bookmark: _Toc225212057]Additional Queries if Needed
If any further queries were developed beyond the six in Section 6, they should be documented here with their SQL and a screenshot of the results. Examples of useful additional queries for MediLink Pharmacy might include:
1. A query listing all medicines provided by a specific supplier, filtered by SupplierID
1. A query showing all sales transactions above a specified total amount
1. A query showing a full purchase history for a single customer, filtered by CustomerID
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