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[bookmark: _Toc224520101]1. Introduction  
For this component, I decided to create MediLink Pharmacy, a relational database management system aimed to help overcome the operational challenges faced by a community pharmacy. I identified that the pharmacy was struggling with fragmented records across multiple Excel spreadsheets, causing data duplication and inventory management errors. I wanted to build and deploy a normalized database in Microsoft Access 2021 that manages patient prescriptions, medicine inventory, supplier relationships, and sales transactions in a standardized way while ensuring the integrity of data. I used the Systems Development Life Cycle (SDLC) to take my inspiration from and concentrated on design and implementation stages. My solution has six main entities that I normalized to Third Normal Form (3NF): Customers, Suppliers, Medicines, Prescriptions, PrescriptionDetails, and SalesTransactions. To prevent data entry errors and keep accurate records of pharmacy operations, I added stringent referential integrity constraints and validation rules [1].
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[bookmark: _Toc224520103]2.Implementing Table and Database Design
 I started with just looking at the business needs and figuring out six entities. I have meticulously structured each table so that no more duplicates are created and everyone has the same atomic value. In the Customers table, I wrote CustomerID (AutoNumber primary key), FirstName and LastName (Text, Required), Phone (Input mask), Email (Validating rule: Like "@.com"), and NHSNumber (I also added Unique Indexed, to keep the records consistent without duplicate patients). I implemented the Suppliers table, including SupplierID (AutoNumber PK), CompanyName, ContactPerson, Phone fields to enumerate the vendor. For Medicines table, I implemented ProductID (AutoNumber PK) which contains Important Business fields: MedicineName, Category (lookup list with values: "Prescription", "OTC", and "Controlled"), UnitPrice (Currency with validation rule >=0 to prevent negative pricing), StockQuantity (Number), ReorderLevel (Number), and SupplierID as a foreign key. I made a Prescriptions table to associate the patients with medical authorizations and set PrescriptionID (AutoNumber PK), CustomerID (FK), PrescriptionDate (Date/Time with default =Date()), and DoctorName. In order to fix the many-to-many dependency in Prescriptions and Medicines I created a junction table named PrescriptionDetails with PrescriptionDetailID (PK), PrescriptionID (FK), MedicineID (FK), Quantity (validated > 0), and DosageInstructions. SalesTransactions was setup for recording commercial events with TransactionID (AutoNumber PK), PrescriptionID (FK), MedicineID (FK), QuantitySold, UnitPrice as the main value with TotalAmount field calculated ([QuantitySold]*[UnitPrice]) [2] [3].

[bookmark: _Toc224520104]Relationships Diagram
[image: ]
[bookmark: _Toc224520105]Validation rule on 0 data types and primary keys set up:
[image: ][image: ]



[bookmark: _Toc224520106]3. Implementation and Data Integrity
 I established one-to-many relationships between Suppliers and Medicines, Customers and Prescriptions, Prescriptions and PrescriptionDetails, and Medicines and PrescriptionDetails. I have set the Relationships window to maintain referential integrity by allowing cascading updates and limited deletions to avoid accidental destruction of prescription history, making sure the updates are able to propagate. I also implemented some pretty detailed validation rules at the level of the table. In Medicines I set the StockQuantity field to reject negative values and I made a lookup list for Category. I specified important elements as Required (Customer names, Medicine names, Prescription dates) and left optional ones on flexible. I also established default values where appropriate -- the prescription date will automatically populate with the date by using =Now(). I filled each table with realistic sample data and added 5+ records in each table. I entered REAL pharmacy medicines such as Amoxicillin, Ibuprofen, and Paracetamol with actual stocks and prices. I generated records with valid NHS numbers for customers, and prescriptions linking specific patients to medicines through the junction table. I checked the alignment of AutoNumber fields with the subsequent ones and checked foreign key relationships as they would operate in context during the PrescriptionDetails and SalesTransactions tables [3] [4] [5] [6] [7] [8].
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Medicines data (stock levels):
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4. Query Development:
I created two important queries for pharmacy decision making. To begin with, I used "Low Stock Alert" as a query to identify inventory that needed to be reordered. This Select Query is intended for filtering the Medicines table where StockQuantity is less than 50 (or below the ReorderLevel). It shows MedicineName, current StockQuantity, SupplierID, and calculates the suggested order quantity. This allows for anticipatory inventory management to avoid stockouts of essential medicines. Second, I implemented a “Revenue Calculation” query that tracks financial performance. In SalesTransactions, I used the Aggregate Query function with SUM on the TotalAmount field. I introduced date range filtering options using Between [Start Date] And [End Date] to perform monthly or quarterly analysis. I grouped results by MedicineID to show best-selling products, aiding decisions in future purchases [9] [10] [11].
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5.Testing and Validation:
 I tested to ensure and validate that it is structural and functional. Boundary testing was run: trying to enter negative stock quantities, I entered wrong email formats, and the system correctly rejected these inputs and displayed a custom validation text message. For referential integrity, I tried to delete one Customer record with its associated Prescriptions, and the system appropriately blocked this action to prevent orphaned records. Cross-referencing the Revenue Calculation results with manual Excel totals helped me verify my query calculations. I saw that Low Stock Alert was able to correctly identify medicines below the threshold. I also tested the cascading update feature by modifying a SupplierID and confirming that closely related Medicine records updated themselves. My data integrity throughout the test was maintained in all six tables, and my connections to those tables conformed to intended business rules [12] [13] [14].

[bookmark: _Toc224520119]6. Conclusion  
Designing and implementing a normalized relational database for MediLink Pharmacy with referential integrity to avoid data redundancy as well as apply business rules. By creating six distinct entities and by implementing a junction table with the many-to-many relationship, I achieved Third Normal Form (3NF) in the data, where customer and medicine data is stored only once but referenced many times. I implement a table level validation rule, which provides excellent assurance about data quality no matter how the data is entered. Queries like Low Stock Alert and Revenue Calculation are great, real-life business intelligence functions. Although the current Access implementation suits single-user operation, in future the backend could migrate to SQL Server to allow multiple users. This project illustrated my capability to use database normalization concept to develop a trustworthy and integrity-oriented platform for pharmacy system management [15] [16 [17].
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