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[bookmark: _Toc224731476]2. Introduction
This report presents the design and implementation of a relational database system for MediLink Pharmacy. The scenario focuses on a pharmacy business that currently manages information manually, which can lead to duplicated records, missing data, slow reporting, and reduced efficiency. A database system is needed so that key information can be stored in a structured way and retrieved quickly when required.
The main purpose of the database is to manage medicines, suppliers, customer prescriptions, and related pharmacy activity more accurately. Using Microsoft Access makes it possible to organise data into linked tables, apply validation rules, run useful queries, and produce forms and reports for daily use. This improves data quality, supports stock control, and gives management a clearer view of pharmacy operations.
[bookmark: _Toc224731477]3. Scenario Analysis
[bookmark: _Toc224731478]3.1 Main entities
The main entities identified from the scenario are Customer, Pharmacist, Supplier, Medicine, and Prescription. These entities were selected because they represent the core objects the pharmacy needs to manage on a daily basis.
Customer – stores information about people receiving medicines and prescriptions.
Pharmacist – stores staff details for the pharmacist responsible for issuing or checking prescriptions.
Supplier – stores details of companies that provide medicines to the pharmacy.
Medicine – stores information about medicine name, category, price, and available stock.
Prescription – records which medicine was prescribed, to which customer, in what quantity, and on what date.
[bookmark: _Toc224731479]3.2 Entity attributes
Each entity contains attributes that are necessary for the pharmacy to function effectively. Primary keys are used to uniquely identify each record, while foreign keys are used to link related tables together.
	Entity
	Key attributes
	Reason for inclusion

	Customer
	CustomerID, FirstName, LastName, Address, PhoneNumber
	Allows the pharmacy to identify and contact service users.

	Pharmacist
	PharmacistID, FirstName, LastName, Qualification
	Identifies the professional responsible for prescriptions.

	Supplier
	SupplierID, SupplierName, ContactNumber, Address
	Supports ordering and supplier tracking.

	Medicine
	MedicineID, MedicineName, Category, UnitPrice, StockQuantity, SupplierID
	Stores stock and pricing data and links medicines to suppliers.

	Prescription
	PrescriptionID, PrescriptionDate, Dosage, Quantity, CustomerID, PharmacistID, MedicineID
	Records the prescribing transaction and links all key entities together.


[bookmark: _Toc224731480]3.3 Relationships between entities
The relationships in the database are mainly one-to-many. One supplier can supply many medicines, but each medicine record is linked to one supplier. One customer can have many prescriptions over time, while each prescription is linked to one customer. In the same way, one pharmacist can manage many prescriptions, and one medicine can appear in multiple prescription records. These relationships reduce duplication and allow the system to answer useful questions, such as which supplier provides a medicine or which customer has received a certain prescription.
[bookmark: _Toc224731481]4. Entity Relationship Diagram (ERD)
The ERD is used to visually show how the database is structured before implementation. It identifies entities, primary keys, foreign keys, and the cardinality between tables. This is important because it confirms that the design is logical before tables are built in Microsoft Access.
[image: ]
Figure 1: Entity Relationship Diagram showing the main entities, keys, and one-to-many relationships.
Figure 1 shows that Customer, Pharmacist, and Medicine are all connected to Prescription through foreign keys. It also shows that Supplier is linked to Medicine. This design supports referential integrity because every linked record must relate to a valid primary key in its parent table.
[bookmark: _Toc224731482]5. Data Structure Design
The database was implemented in Microsoft Access using separate tables for each entity. This approach improves organisation and makes future maintenance easier. Each table was given a primary key, normally an AutoNumber field, so that every record has a unique identifier.
Appropriate data types were selected for each field. Short Text was used for names, addresses, and categories because these values contain letters and numbers. Number was used for quantities and stock levels because these values may be used in calculations. Currency was chosen for price fields to ensure values are stored in a suitable financial format. Date/Time was used for prescription dates to allow sorting and filtering by date.
	Table
	Examples of field types
	Design decision

	Customer
	AutoNumber, Short Text
	Simple structure for personal details and easy record identification.

	Medicine
	AutoNumber, Short Text, Currency, Number
	Supports product description, pricing, and stock control.

	Prescription
	AutoNumber, Date/Time, Number, Foreign Keys
	Captures prescribing activity and links all important records.


Relationships were then created in Access to link the tables. For example, SupplierID in the Medicine table is a foreign key linked to SupplierID in the Supplier table. CustomerID, PharmacistID, and MedicineID are all used as foreign keys in the Prescription table. These constraints help maintain data integrity and reduce the risk of invalid records being entered.
[bookmark: _Toc224731483]6. Normalisation (Up to 3NF)
Normalisation was used to make the database more efficient and to remove unnecessary duplication. Without normalisation, the same supplier or customer details could be repeated many times, which would increase the chance of errors when records need updating.
[bookmark: _Toc224731484]6.1 Unnormalised Form (UNF)
In an unnormalised structure, information could appear in one large table containing customer details, medicine details, supplier details, and prescription details together. This would create repeated groups and duplicated values. For example, the same supplier name would need to be entered repeatedly for every medicine supplied by that company.
[bookmark: _Toc224731485]6.2 First Normal Form (1NF)
To move to 1NF, repeating groups were removed and each field was made atomic, meaning each cell contains one value only. This step ensures that records can be stored consistently and makes the data easier to search and manage.
[bookmark: _Toc224731486]6.3 Second Normal Form (2NF)
To achieve 2NF, data was separated into tables so that non-key attributes depend on the whole primary key rather than only part of it. For example, customer information belongs in the Customer table and supplier information belongs in the Supplier table, rather than being repeated in prescription or medicine records.
[bookmark: _Toc224731487]6.4 Third Normal Form (3NF)
To achieve 3NF, transitive dependencies were removed. This means non-key attributes only depend on the primary key and not on other non-key attributes. For example, supplier contact details are stored only in the Supplier table rather than being stored in the Medicine table as repeated text fields. As a result, the final design is cleaner, easier to update, and less likely to contain inconsistent data.
[bookmark: _Toc224731488]7. Sample Data Population
After creating the tables, sample data was added so the database could be tested using realistic pharmacy examples. At least five records were entered in each table. This is important because it demonstrates that the design is practical and that linked records work correctly in real use.
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Figure 2: Datasheet view showing sample data entered in the database tables.
Figure 2 shows that the database has been populated with realistic values rather than empty placeholder records. This provides evidence that the design can hold structured data and that records can be added successfully in Microsoft Access.
[bookmark: _Toc224731489]8. Query Development
Queries were created to show how the database can support the needs of staff and management. A good query should answer a clear operational question, such as what prescriptions have been issued, which medicines are connected to a supplier, or which customer has received a particular medicine.
	Query
	Purpose
	Why it is useful

	View all prescriptions
	Displays all prescription records in one place.
	Useful for checking prescription activity and reviewing medicine history.

	Medicines by supplier
	Shows which supplier provides each medicine.
	Useful for stock management, ordering, and supplier tracking.

	Customer prescriptions
	Lists prescriptions linked to a customer.
	Useful for checking an individual customer’s treatment record.
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Figure 3: Query results used to retrieve meaningful information from the database.
Figure 3 demonstrates that the query function is working and that records can be filtered and displayed in a useful format. This is important because one of the main benefits of a relational database is being able to retrieve information quickly without searching manually through paper files.
[bookmark: _Toc224731490]9. Forms and Reports
Forms were designed to make data entry more user-friendly. Instead of entering data directly into tables, staff can use forms to type information into a cleaner interface. This reduces the likelihood of confusion and makes the system easier for non-technical users.
Reports were created to present information in a structured format for review or printing. Reports are useful for management because they can summarise pharmacy activity, highlight important information, and support decision-making.
[image: ]
Figure 4: Example of forms and reports created in Microsoft Access.
Figure 4 shows how forms and reports improve the usability of the database. The screenshots provide evidence that the system is not limited to tables and queries only, but also includes interface elements that support practical daily use.
[bookmark: _Toc224731491]10. Validation and Testing
Validation and testing were carried out to check that the system met the functional requirements of the scenario. Testing involved entering sample data, checking table relationships, running queries, and reviewing whether forms and reports displayed the expected information.
	Test carried out
	Expected result
	Outcome

	Enter records into linked tables
	Data saves successfully and linked values remain valid.
	Passed – records were entered and stored correctly.

	Run saved queries
	Results show only the relevant filtered records.
	Passed – queries displayed useful outputs.

	Open forms and reports
	Screens open without errors and present data clearly.
	Passed – interface features worked as intended.

	Check field types and required values
	Incorrect data should be restricted where possible.
	Passed – basic validation helped reduce input errors.


During testing, the main issues involved checking that foreign keys were linked correctly and that the chosen data types matched the type of information being stored. Once relationships and field types were confirmed, the database met the required functionality and produced reliable results.
[bookmark: _Toc224731492]11. Reflection
One of the main challenges in this project was making sure the tables were linked correctly. At the start, it was easy to think of the database as a set of separate tables, but the real value came from understanding how those tables depend on one another. The process of normalisation was also challenging because it required thinking carefully about where each piece of information should be stored.
This project improved my understanding of relational database design, especially in relation to primary keys, foreign keys, data types, and query development. If the system were developed further, I would improve the visual design of the forms, add more advanced queries, and create more detailed reports for management. I would also consider adding a start-up menu to make navigation easier for users.
[bookmark: _Toc224731493]12. Conclusion
In conclusion, the MediLink Pharmacy database provides a structured and practical solution to the problems identified in the scenario. The system replaces manual processes with linked tables, realistic sample data, useful queries, and interface features such as forms and reports. The design has been normalised to 3NF, which improves efficiency and reduces redundancy.
Overall, the final database meets the core requirements of the brief by improving accuracy, supporting stock and prescription management, and making information easier to retrieve. The screenshots included in this report provide evidence that the design has been implemented in Microsoft Access and is functional.
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[bookmark: _Toc224731495]14. Appendices
Appendix material is included through the labelled screenshots used throughout this report. These figures provide evidence of the ERD, data entry, queries, and interface features developed in Microsoft Access.
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