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[bookmark: _Toc225099284]1.Introduction& Scenario Analysis

   Medi Link Pharmacy is a growing chain currently transitioning from manual records keeping to an automated system .The manual process was prone to human error, particularly in stock tracking and process was prone to human error particularly in stock tracking and prescription management. This report details the design and objectives for developing a robust database in Microsoft Access, aimed at optimizing the pharmacy’s daily operations .The system seeks to centralize information ,guaranteeing data integrity and operational efficiency.
System Objectives To improve administrative management and regulatory compliance the system focuses on three fundamental pillars: Inventory y Automation: Efficiently control stock and automatically manage supplier relationship; Sensitive Data Security: Securely store confidential customer information and their respective medical prescription records; Data Architecture (key Entities) The system is based on four main entities that structure the information flow.
Key Entities :
              Suppliers: organizations and laboratories that supply medicinal products. Medications: Complete catalogue of drugs, including prices, stock levels ,and expiration dates. Customers: Records of patients who receive prescriptions or make direct purchase. Sales/Transactions Historical records of purchases directly linked to customers and product inventory. [1]

[bookmark: _Toc224412102][bookmark: _Toc224414233][bookmark: _Toc225099285]2. Entity-Relationship Diagram (ERD)
For The system to function correctly ,the following logical relationships have been defined; Suppliers to Medication :One- to -many(1:N) Relationship .A supplier can provide multiple medications, but each products record is a associated with its primary supplier: Medication to  Sales: One-to-many(1:N) relationship. A medication can appear in multiple sales transactions over time .Customers to Sales: One -to-many (1:N) relationship. A customer can make multiple purchases and have several associated prescriptions. [2]
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Tables Creates 
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Relationships and constraints
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The primary challenge facing  Medlin Pharmacy was the use of an unnormalized Flat-File system. In this original format ,all data -customers, medicines ,and supplier was stored  in a single ,massive table. This created a significant risk for Data inconsistency .For example ,if  a supplier changed their contact number ,the pharmacy staff would have to manually update every historical sale record associated with that supplier. In a database with thousands of records ,this is nearly impossible to maintain without errors. [3]
The Unnormalized State(ONF)
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The Normalize Implementation (3NF)
To fix these issues ,the database was redesigned into third Normal Form(3NF).This involves breaking the data into four distinct  tables, each with a single subject. This ensures that each piece of information like a phone number is stored in exactly one place. Table
Table A: Suppliers  The fixed source By storing supplier details here ,any change to a phone number only needs to be made once.
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Table B Medicines This table links to the supplier using only the  SupplierID
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Table C Customers Personal details are kept separate from sales to protect data integrity.
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Table D Sales This table acts the bridge using IDs to record who bought what without repeating names or addresses.
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Why this fixes the problem .By implementing 3NF structure in Microsoft Access, MediLink Pharmacy achieves a robust system where data is accurate and easy to update. If PharmaDist Ltd supplier1D 1 changes their contact info, the pharmacist updates one row in table A. Because Table B and Table D only use 1 to reference that supplier ,the entire system is updated instantly. This eliminates the risk of missing records and ensures the CEO has a reliable source of information for management reports
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Sample Data 
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To assist the CEO with stock control and sales monitoring ,a series of automated queries were developed using the Microsoft Access Query Wizard. By linking the Medicines and Suppliers tables ,a Low Stock Alert query was created .This tool identifies any product where inventory levels have fallen below a critical threshold allowing the pharmacy to proactively reorder supplies and avoid service interruptions. [4]
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To enhance reporting and assist with sales monitoring ,a Daily Revenue Query was implement .By utilizing the Summary functions within the Access Query Wizard, the system automatically aggregates individual transaction subtotals into a single daily figure. This provides the CEO with an immediate view of the pharmacy’s financial performance without requiring manual calculations, ensuring that management can track growth and identify peak sales periods effectively.
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Forms
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A Blank Form was utilized to create a centralized Navigation Dashboard for the pharmacy system By designing the interface from a clean slate, I was able to implement a Switchboard style menu. This simplifies the user experience for that pharmacist by providing clear ,labelled buttons to access the Sales Entry Form ,Inventory Reports ,and Suppliers List .The design choice ensures that even staffs with minimal technical expertise can navigate the database efficiently ,fulfilling the CEO,s requirement for a user-friendly and robust solution.
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Report
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To enhance the professional feel of the Medi Link Pharmacy system, a custom Exit Command was integrated into the navigation dashboard. By the Quit Application macro within a command button ,I ensured that users have a clear and safe method to close the database. This design prevents accidental data loss and provides a structured workflow ,from logging in and entering sales to safely exiting the software.
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To maintain high data integrity, Field-Level Validation was implemented .By restricting the StockLevel to non-negative values and ensuring that core identify fields like Medicine Name are required; the database prevent the creation of incomplete or logically impossible  records. This automation reduces the need for manual data cleaning and ensures the CEO,s reports are always based on valid information. [5]
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The Primary hurdle during development was transitioning from a flat-file mindset to third Normal Form(3NF) Logic. The problem initially, it was difficult to record a sale without repeating all customer and medicine details in the sales table ,with would have led to massive data redundancy .The Solution: I implemented Foreign Keys CustomerID and  MedicineID within the sales table. This junction design  allows the system to reference I t, ensuring the database remains lean and accurate .Referential Integrity Another challenge was matching Data Types. Access initially rejected my relationships because I tried to link Short Text to AutoNumber I corrected this by ensuring all Foreign keys were set to the umber data type to match their parent Primary Key.
While the current system successfully automates stock tracking and sales reporting, the following improvements would further professionalize the platform .Security Access Level: A future version should include a User Login Form .This would restrict sensitive actions such as changing medicine prices or deleting records to authorizes Admin users the Pharmacist only. Expiry Date Tracking to improve patient safety ,an ExpiryDate field should be added to the Medicines table .This would allow for an Automated Expiry Query to flag stock that is nearing its shelf life ensuring regulatory compliance .Barcode Integration to further reduce human error and speed up the New sale process, the form could be upgraded to support barcode scanning ,replacing manual typing with an automated input method. [6]
Conclusion 
In conclusion ,this project demonstrates that a well structures database is more than just a digital list; it is a vital management tool .The final solution provides MediLink Pharmacy with a  scalable ,professional ,and robust platform that ensures regulatory compliance while significantly improving day-to day operational speed. The system is now fully prepared for deployment ,offering a reliable foundation for the pharmacy’s future growth and patient care excellence.
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