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[bookmark: _Toc225201202]1. Introduction
This report presents the design and implementation of a relational database system for MediLink Pharmacy, a growing community pharmacy chain. The pharmacy currently relies on manual methods to manage medicines, suppliers, prescriptions and customer records. Although this may be workable on a very small scale, it becomes inefficient as the business grows. Manual recording often leads to duplicated entries, missing information, delayed updates to stock levels and difficulties when staff need to retrieve customer or prescription details quickly.
The purpose of this project is to design a structured relational database using Microsoft Access. The proposed solution aims to centralise the organisation’s operational data in one system and allow records to be entered, stored, searched and reported in a consistent way. Organising these as related tables improves accuracy, supports faster retrieval, and reduces unnecessary repetition of data [1].
A database system is also valuable from a management perspective. Staff can monitor stock levels, identify low-stock medicines,.2].
[bookmark: _Toc225201203]2. Scenario Description
MediLink Pharmacy is a growing community pharmacy chain that supplies medicines and healthcare products to members of the public. In addition to selling over-the-counter items, it processes prescriptions, works with suppliers and maintains records about customers and stock. At present, these activities are carried out manually. This creates several practical problems. Staff may record the same medicine more than once, forget to update stock after a sale, misplace supplier details or spend unnecessary time searching for prescription history
The purpose of the new database is to provide a centralised information system for the pharmacy. The database must record medicines and their stock quantities, store supplier details, capture customer information, hold prescription data and record sales transactions. The system should also support reporting so that management can review stock control, monitor sales performance, and respond to operational needs. [3].
From a user requirement perspective, pharmacy staff need a system that is simple enough to use during busy working hours yet robust enough to avoid inaccurate data entry. For example, stock quantities should not be stored in multiple places, medicines should be traceable back to suppliers and customer transactions should be linked clearly to the medicines purchased.
[bookmark: _Toc225201204]3. Task 1: Implementation Guide
[bookmark: _Toc225201205]3.1 Scenario Analysis
The first stage of database design is to identify the entities involved in the scenario, together with their attributes and relationships. An entity represents a real-world object or concept that the system needs to store data about. In this scenario, the main entities are Supplier, Medicine, Customer, Prescription, Sale and PrescriptionDetail.
The Supplier entity stores information about organisations that provide medicines to the pharmacy. Its attributes include SupplierID, SupplierName, ContactNumber, EmailAddress and SupplierAddress. 
The Medicine entity stores information about the products sold or dispensed by the pharmacy. Suitable attributes include MedicineID, MedicineName, Category, UnitPrice, StockQuantity, ExpiryDate and SupplierID. SupplierID is a foreign key that links each medicine to a supplier. 
The Customer entity stores information about pharmacy users. Attributes include CustomerID, FirstName, LastName, DateOfBirth, PhoneNumber and Address. 
The Prescription entity records prescriptions issued for customers. Its attributes include PrescriptionID, CustomerID, PrescriptionDate and DoctorName. CustomerID is a foreign key linking each prescription to the relevant customer. 
A prescription may contain more than one medicine, and a medicine may appear on many prescriptions. This is a many-to-many relationship, so it should be resolved using a linking entity called PrescriptionDetail. The attributes of PrescriptionDetail include PrescriptionDetailID, PrescriptionID, MedicineID, QuantityPrescribed and DosageInstructions. 
The Sale entity records transactions made at the pharmacy. Its attributes include SaleID, CustomerID, SaleDate and TotalAmount.. [1], [2].
Figure 1. Placeholder for ERD screenshot from Microsoft Access Relationships view.
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[bookmark: _Toc225201206]3.2 Entity-Relationship Diagram (ERD)
The Entity-Relationship Diagram translates the scenario analysis into a visual model. It identifies the entities, the primary keys used to uniquely identify records and the foreign keys used to create links between tables. In this design, Supplier, Medicine, Customer, Prescription, PrescriptionDetail and Sale are the core entities. Each table has a single-field primary key to simplify record management in Microsoft Access.
Supplier to Medicine is one-to-many because a supplier can supply several medicines. Customer to Prescription is one-to-many because a customer may receive multiple prescriptions over time. Prescription to PrescriptionDetail is also one-to-many because one prescription can contain several line items. Medicine to PrescriptionDetail is one-to-many because a single medicine may appear on many prescriptions detail records. 
In practice, the ERD also acts as a blueprint for implementation because the table structure in Access should reflect the relationships defined at the modelling stage [2].
[bookmark: _Toc225201207]3.3 Data Structure Development
Once the entities and relationships were identified, the next step was to implement the data structure in Microsoft Access. Separate tables were created for each entity. Appropriate field names and data types were selected to support accuracy and ease of use. For example, text fields were used for names and addresses, currency was used for unit price and total amount, and date/time fields were used for prescription and sale dates.
Primary keys were assigned to every table to ensure each record could be uniquely identified. AutoNumber was a suitable choice for fields such as SupplierID, MedicineID and CustomerID because it automatically generates a unique value. Foreign keys were then used to create the required relationships. For instance, SupplierID in the Medicine table links medicines to suppliers, and CustomerID in the Prescription table links each prescription to the correct customer.
By enforcing referential integrity in Access, the system prevents invalid relationships, such as a prescription being entered for a customer who does not exist in the Customer table. In addition, validation rules can be applied to fields such as UnitPrice and StockQuantity to prevent negative values and to support accurate data entry. [4].
[bookmark: _Toc225201208]3.4 Normalisation (3NF)
The database was normalised to Third Normal Form (3NF) in order to reduce redundancy, improve consistency and avoid update anomalies [1].
First Normal Form (1NF) requires that each field contains only atomic values and that there are no repeating groups. In this database, each field stores one value only. For example, individual medicines on a prescription are not stored in one large repeating field; instead, they are separated through the PrescriptionDetail table.
Second Normal Form (2NF) requires that every non-key attribute is fully dependent on the whole primary key. 
Third Normal Form (3NF) requires the removal of transitive dependencies. This means non-key attributes should depend only on the primary key, not on other non-key fields. For example, supplier contact details are kept in the Supplier table rather than being repeated in the Medicine table. Likewise, customer information is stored separately from prescriptions and sales, which prevents unnecessary duplication and makes updates easier. [2].
[bookmark: _Toc225201209]3.5 Sample Data Population
To demonstrate the working database, sample data was entered into all major tables. At least five records were created for suppliers, medicines, customers, prescriptions and sales. 
For medicines, the sample data included common pharmacy products such as paracetamol tablets, ibuprofen capsules, antihistamine syrup, cough relief medicine and vitamin D supplements. Each medicine record included a category, price, stock quantity and associated supplier. Prescription records linked customers to prescribing doctors and dates issued. PrescriptionDetail records were then used to attach medicines and dosage instructions to each prescription.
Populating the database with meaningful sample data is important because it allows the queries and relationships to be tested properly.
Figure 2. Placeholder for populated table screenshots.
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[bookmark: _Toc225201210]3.6 Query Development
Queries are essential because they turn stored data into useful information. For MediLink Pharmacy, the database should support queries that match day-to-day user needs rather than simply proving that tables exist. One useful query identifies medicines with low stock. This query can filter records where StockQuantity is below a chosen threshold, such as 10 units. It helps staff reorder stock before an item runs out.
A second useful query lists all prescriptions for a selected customer. This query joins Customer, Prescription and PrescriptionDetail so that staff can review prescribing history and see which medicines were issued. 
Logical query design is important because it shows how the database meets user requirements in practice, not just in theory [5]. In the final submission, screenshots of the query design view and resulting query output should be inserted and numbered clearly.
[bookmark: _Toc225201211]3.7 Validation and Testing
Validation and testing were carried out to confirm that the database meets the functional requirements of the scenario. At table level, field types were checked to ensure appropriate data entry. For example, date fields accept dates rather than text, numeric fields are used where calculations or quantities are needed and currency formatting is used for prices and totals. Validation rules can also be added so that stock quantities and prices cannot be entered as negative values.
Relationship testing was important to confirm referential integrity. If a user attempts to create a medicine record with a non-existent supplier or a prescription with a non-existent customer, the system should prevent this. This protects the database from inaccurate or incomplete records. Query testing was also completed to ensure that the required outputs were correct and meaningful. the low-stock query was checked against the sample data to verify that only medicines below the selected threshold were returned.
Table 1. Example validation and testing summary.
	Test
	Action
	Expected Result
	Outcome

	1
	Enter a medicine with valid supplier ID
	Record saves successfully
	Pass

	2
	Enter prescription with invalid customer ID
	System blocks entry
	Pass

	3
	Run low-stock query
	Only low-stock medicines displayed
	Pass

	4
	Update stock quantity after sample sale
	Revised quantity stored correctly
	Pass


[bookmark: _Toc225201212]4. Task 2: Design Report and Reflection
The completed database was designed to provide a clear and practical solution for MediLink Pharmacy. A key design decision was to split the system into separate but related tables rather than storing all information in one large table. This decision reduced duplication, made the system easier to maintain and supported normalisation up to Third Normal Form. Another important decision was the inclusion of linking structures, particularly for prescription details, because this reflects how prescriptions work in real life: one prescription can contain multiple medicines.
One challenge in the design process was deciding how much complexity to include while still keeping the system manageable for coursework purposes. For example, a fully expanded system could include staff accounts, payment methods, reorder levels and a separate sales-detail table. However, the chosen design focuses on the core user requirements while still demonstrating strong relational principles. 
Good database design improves usability because staff can search, enter and retrieve data more efficiently when it is structured clearly [4]. In future development, the system could be improved by creating data-entry forms, automated reports and macros to simplify repetitive actions. Security could also be strengthened through user-level access controls, especially because pharmacy data includes sensitive customer-related information. 
[bookmark: _Toc225201213]5. Conclusion
In conclusion, the design and implementation of the MediLink Pharmacy database provides a structured response to the weaknesses of manual record keeping. The final design identifies the main entities involved in pharmacy operations, defines their relationships clearly and applies relational principles such as keys, constraints and normalisation. By organising medicines, suppliers, customers, prescriptions and sales into linked tables, the system improves accuracy, reduces duplication and supports more efficient data management.
The database also meets practical user needs. Pharmacy staff can use it to monitor stock, retrieve customer prescription information and review operational data through targeted queries. Validation and testing show that the system can maintain integrity and return meaningful results. As a result, the project demonstrates how a well-designed relational database can improve operational efficiency and provide a reliable foundation for future expansion. With the addition of forms, reports and stronger security features, the system could develop into an even more effective tool for pharmacy management.
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