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[bookmark: _Toc224538358]Introduction. 
For this part, I created MediLink Pharmacy, a relational database management system based on Microsoft Access 2021 aimed at solving operational problems in pharmaceutical care [1]. The pharmacy needed a dedicated tracking system for medicines for chronic diseases, specifically for diabetes management supplies. My goal was to create a normalized database that supports 3NF in six primary entities - Customers, Suppliers, Medicines, Prescriptions, PrescriptionDetails, and SalesTransactions [2]. I concentrated on the Systems Development Life Cycle (SDLC) design and implementation stages by developing a system to manage patient demographic information, diabetes medication inventories (Metformin, Insulin Glargine) and sales transactions with automatic tracking for low stock level < 40 units [3].
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[bookmark: _Toc224538359]Database Implementation and Design.
I performed requirement analysis for a diabetes-focused pharmacy, identifying six unique entities [4]. The Customers table lists CustomerID (AutoNumber PK), CustomerName, Address, Phone, and Email. For this I filled in some reasonable records; William Chen (45 Dragon Rd), Sophia Patel (88 Lotus St), James Anderson (12 Tiger Ln), Isabella Murphy (67 Rose Ave) and Olivia Taylor (34 Pine Rd) [5]. I also had ProductID (AutoNumber PK) for the Medicines table with columns for diabetes medications: Metformin (65 units, £12.00), Gliclazide (22 units, £8.50), Insulin Glargine (150 units, £45.00), Sitagliptin (8 units, £28.00) and Empagliflozin (35 units, £32.00) [6]. All values for the categories are categorized with one ‘Diabetes’ and with checking validation standards that StockQuantity ≥0 [7]. I made Prescriptions and PrescriptionDetails junction table so that multiple-to-many relationships could be managed and got 3NF on repeating entities eliminated [2]. Sales, with calculated totals, are stored in SalesTransactions table [8]. 
[bookmark: _Toc224538360]Customers table of sample data:
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[bookmark: _Toc224538361]Medicines table displaying medication for diabetes:
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[bookmark: _Toc224538362]Normalization Process. 
Since I wanted to avoid redundancy [9] I normalized from UNF to 3NF. UNF to 1NF: Eliminated repeating groups with atomic in its own record [4]. 1NF to 2NF: Removed partial dependencies by splitting the records into Customers, Suppliers, Medicines and Prescriptions tables [2]. 2NF to 3NF: De-conditions transitive dependencies via the PrescriptionDetails junction table, maintaining the attributes depend only on the primary keys [9]. 
[bookmark: _Toc224538363] Relationships Diagram:[image: ]

[bookmark: _Toc224538364]Implementation and Data Integrity.
 I created referential integrity with cascade updates but the deletion was kept in check to eliminate orphaned records [10]. The StockQuantity validation rule (≥0) affords feasible levels (65, 22, 150, 8, 35) without causing failures [7]. Category consistency is ensured by looking up all tables [11]. 


[bookmark: _Toc224538365]Table Design View showing validation rules:[image: ]





[bookmark: _Toc224538366]Query Development.
 Using <40 criteria, I created "StockBelowThreshold" where Gliclazide (24) and Sitagliptin (8) needed reorder [12]. This contrasts with normal thresholds that use a fixed number of units (40 units), suitable for diabetes medication that demands a uniform inventory [3]. For the "FinancialSummary" query, SUM is used to compute revenue with date parameters [13].
[bookmark: _Toc224538367]StockBelowThreshold Query Design View 
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[bookmark: _Toc224538368]StockBelowThreshold SQL CODE:
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[bookmark: _Toc224538369]StockBelowThreshold results:
[bookmark: _Toc224538370][image: ] 


[bookmark: _Toc224538371]FinancialSummary Query results:
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[bookmark: _Toc224538372]FinancialSummary Query results SQL CODE:
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[bookmark: _Toc224538373]Testing and Data Analysis.
 I have conducted boundary testing, the validation rules rejected negative values. Referential integrity prevented Customers with active Prescriptions from being deleted as well [10]. The StockBelowThreshold recognized entries less than 40 units and removed sufficiently stocked Insulin Glargine (150) [12].

[bookmark: _Toc224538374]Design Actions and Future Work. 
I chose <40 criteria for diabetes medication for which availability is necessary [12]. Difficulty of configuration was the junction table composite keys [9]. Future work would include automated SMS notifications of low stock and SQL Server migration for a multi-branch support [14].
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