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[bookmark: _Toc224518752]Introduction. 
I created MediLink Pharmacy, a relational database management system, Microsoft Access 2021, for this component to help rectify the inefficiencies of operational aspects of community pharmacy management. The previous manual processes introduced data redundancy, causing inventory control failures [1]. I set out to convert the dataset into Third Normal Form (3NF) by defining Data Normalization using six core entities: Customers, Suppliers, Medicines, Prescriptions, PrescriptionDetails, and SalesTransactions to keep the entire database normalized [2]. I followed Systems Development Life Cycle method and focused on design/implementation stages of my project. The system also facilitates patient demographic information, pharmaceutical stocks such as Penicillin-V and Naproxen-Sodium, sale transactions, and automatic monitoring for critical stock levels of less than 30 units [3]. 
[bookmark: _Toc224518753]1.Navigation Pane showing database tables and queries:
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[bookmark: _Toc224518754]2. Database Design and Table Implementation
Analyzing business demands, I discovered there are six unique entities that need to be normalized [2]. For Customers table, I had CustomerID (AutoNumber PK), CustomerName (Text), Address, Phone, Email and the validation rules of data integrity. From this I filled this in with realistic patient particulars such as John Smith (12 High St, London), Sarah Williams (45 Oak Rd, London), Michael Boss (88 Church Ln, London), Emma Welma (7 Apple Ave, London) and David Brown (102 New Rd, London), this shows correct atomic data values [5]. In the Medicines table, I set ProductID of AutoNumber PK with MedicineName, Dosage, Category, StockQuantity, Price (Currency), ExpiryDate, SupplierID (FK) [6].
This I filled in with pharmaceutical information: Penicillin-V (129 units, £14.00), Naproxen-Sodium (484 units, £2.50), Codeine Phosphate (12 units, £19.50), Acetylsalicylic-Acid (186 units, £3.50), and Pregabalin (9 units, £25.00). I was able to implement validation rules where my StockQuantity has to be ≥0 to avoid having negative inventory entries [7]. I created the Prescriptions table that associated patients with medical authorizations, and resolved the many-to-many relationship between Prescriptions and Medicines via the PrescriptionDetails junction table by removing repeating groups and obtaining 3NF [2]. The SalesTransactions table keeps track of commercial activity and calculates TotalAmount fields [8]. Figure 2: Customers table with sample patient data [INSERT SCREENSHOT 2: Customers table showing John Smith, Sarah Williams, Michael Boss, Emma Welma, David Brown]. Figure 3: Medicines table with stock levels and price.
[bookmark: _Toc224518755]Customers table with sample patient data:
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[bookmark: _Toc224518756]Medicines table showing stock levels and pricing:[image: ]
[bookmark: _Toc224518757]3. Implementation and Data Integrity
 I made one-to-many relationships between Suppliers and Medicines, Customers and Prescriptions, and I created the Junction table of PrescriptionDetails [6]. I established referential integrity with cascading updates but limited deletions to avoid orphaned records while still allowing data changes to carry forward [4]. At the very table level I have established full-fledged validation. The StockQuantity field accepts values 0 and above, such as 129 and 484 units is realistic in inventory as well as preventing entries negative from taking place on the same. Price field uses Currency data type validation ensuring non-negative values [7]. I added critical fields as Required and created lookup lists for Category limiting entries to data values for each category in order to prevent inconsistent entries between column and column values in pharmacy database [9]
[bookmark: _Toc224518758]4.Relationship flowchart diagram:
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[bookmark: _Toc224518759]3.Medicines table Design View with validation:
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[bookmark: _Toc224518760]4. Query Development:
Query Development. Two essential queries I devised to guide operational decision-making. The 'Low Stock Alert' query reveals inventory to address the immediate needs of Medicines table that is below 30 units StockQuantity [10]. In the example, Codeine Phosphate (12 in stores) and Pregabalin (9 in stores) are given in the input form of this query which indicates these products were in stock and allows for a proactive reordering, as if they might have out-run [11]. The 'Revenue Calculation' query is where the aggregate functions are used to sum the TotalAmount field across SalesTransactions for financial oversight with date range parametrization for monthly analysis [12]. This provides business planning information by estimating overall revenues from transactions such as the Pregabalin high valued sale of £25.00 and Codeine Phosphate £19.50. Figure 6: Low Stock Alert Query Design Lookouts 


[bookmark: _Toc224518761]Low Stock Alert Query results & SQL CODE:
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[bookmark: _Toc224518762]Revenue Calculation Query results & SQL CODE:
[image: ]
[image: ]





[bookmark: _Toc224518763]5. Testing and Validation
I tested extensively for functional requirements [13]. I did boundary checking by trying to input negative stock quantities that the validation rule (≥0) did not accept it but it also returned some valid (129, 484, 12, 186, 9) values. I tried to delete a Customer record with their linked Prescriptions and the system blocked this correctly [4]. I validated that the Low Stock Alert query actually showed medicines below the 30 unit cut off value by only showing Codeine Phosphate and Pregabalin and not Naproxen-Sodium (484 units) [10]. I verified the results of Revenue Calculation with manual math to make sure I did not get any numbers inaccurate.
[bookmark: _Toc224518764]6. Conclusion
With the appropriate structure of the tables and a strong referential integrity, I have developed a normalized relational database for MediLink Pharmacy that helps eliminate the need for redundancy [1]. The system can accurately store pharmaceutical products by inventory range, ranging from high-stock items (Naproxen-Sodium, 484 units) to critically low stock (Pregabalin, 9 units), with automated alerts preventing stockouts. Validation rules and aggregate queries introduce strong data quality assurance and business intelligence capabilities [14]. The current Access implementation is suitable for one end user but future development could easily migrate to SQL Server for scaling multi-user capabilities [15].
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