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1.0 Introduction and Scenario Explanation

Scenario: Database Implementation for ‘MediLink Pharmacy’
Imagine that the CEO of a growing community pharmacy chain named “MediLink Pharmacy” has approached you to develop a robust database solution using Microsoft Access. The pharmacy currently manages its stock, prescriptions, and customer details manually, which often leads to errors and inefficiencies. The CEO wants to automate these processes to improve accuracy, enhance reporting, and ensure better service delivery. Your objective is to design and implement a database system that manages information about medicines, suppliers, customer prescriptions, and sales transactions. The database should also generate management reports to assist with stock control, sales monitoring, and regulatory compliance
TASK 1: Explaining the Scenario
The objective of this project is to develop a relational database for MediLink Pharmacy, a community pharmacy transitioning from manual record-keeping to an automated system. Currently, the pharmacy manages stock, prescriptions, and customer data manually, which leads to operational inefficiencies and data entry errors.
By implementing this solution in Microsoft Access, the pharmacy aims to centralize its data, improve the accuracy of its prescription tracking, and enhance service delivery. The project ensures that all medical transactions are securely recorded and easily retrievable for management and audit purposes.
Scope of the Assignment:
 The database is designed to manage four core areas:
· Inventory: Tracking medicines and stock levels to prevent shortages.
· Stakeholders: Maintaining records for both Customers and Doctors.
· Suppliers: Linking medical products to their respective manufacturers.
· Sales (MEDILINK): Automating the transaction process by linking patients, medicines, and prescribing doctors.
Business Value: The final system provides the CEO with tools for Stock Control (low stock alerts), Sales Monitoring (high-value transaction tracking), and Regulatory Compliance (maintaining a clear audit trail for every prescription filled).
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2.0 Entity Relationship Diagram (ERD)
[bookmark: _Toc225218263]2.1 ERD Visualization The diagram below represents the logical structure of the MediLink Pharmacy database. This defines the entities and relationships needed to store prescriptions and inventory.
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Figure 1: Entity Relationship Diagram (ERD) for MediLink Pharmacy
Primary Keys (PK): Unique identifiers such as Medicine ID and Customer ID ensure all records are unique.
Foreign Keys (FK): Foreign keys are used in MEDILINK and Medicine tables to implement relationships between tables.
Cardinality: This ERD uses One-to-Many) relationships by using  (). For example, one supplier may provide many medicines, and one customer may have many sales.



3.0 Data Structure Development
3.1 Logical to Physical Implementation So After showing my ERD Now this is how my Relationships of my Database looks like, the structure was implemented in Microsoft Access. This phase involved defining "Data Types" to ensure the computer handles information correctly (e.g., preventing a user from typing a name into a "Price" field).
[image: ]3.2 Relationship Mapping and Integrity The screenshot below shows the final Relationship Map. Notice the lines connecting the tables; these represent the enforced links that allow us to pull data from multiple tables into a single query.
 Figure 2: Final Relational Schema in Microsoft Access
3.3 Data Integrity Constraints To satisfy the "Robustness" requirement from the CEO, the following constraints were applied:
· Referential Integrity: This is the most critical feature. It prevents "orphaned records." For example, the system will not allow a sale to be recorded in the MEDILINK table if the Medicine ID does not exist in the Medicine table.
· Foreign Keys (FK): The MEDILINK table acts as a Junction Table. It holds the Foreign Keys for the Customer, Doctor, and Medicine. This design allows the pharmacy to see exactly who bought what, and who prescribed it, in one single view.
· Field Constraints: * Quantity is restricted to positive integers.
· Sale Date uses a standard Date format to allow for chronological reporting.
· Total Price is set to Currency to ensure financial calculations (like VAT or totals) remain accurate.

4.0 Normalization For Transformation (1NF TO 3NF)
Normal Form 

How it applied to MEDILINK Pharmacy
Requirement 

Atomic Values & Primary Key
1ST Normal Form (1NF)
Removed lists of medicines from a single cell. Each medicine has its own row and a unique MedicineID. Split names into FirstName and LastName.


Remove Transitive Dependencies 
3RD Normal Form
Created a table called Supplier’s Table instead of typing Supplier’s Phone Number every time we buy medicine, We store it once and link it VIA Supplier’s ID
Eliminate Redundancy
2ND Normal Form (2NF)









Created the Customer and Doctor tables. The MEDILINK table for Sales contains only IDs. This prevents the sales history from being affected by changes to the customer's address.









As shown in Table above, the database has evolved from a flat-file system to a relational system in 3NF form. This has been done to ensure that the CEO of MediLink Pharmacy can easily edit a record (for example, a Doctor's Clinic or a Supplier's Contact Details) in one single location for 100% accuracy in all reports.


5.0 Sample Data Population
5.1 Data Implementation Strategy
For the MediLink Pharmacy database to be considered functional, the database has been implemented with sample data. Five records have been entered in each table to simulate a real world pharmacy scenario.

5.2 Logical Entry Order
Data has been entered into the database following the rules of Referential Integrity. In order to prevent system errors, the "Parent" tables have been implemented before the "Child" tables.

Independent Tables
Supplier, Customer, and Doctor tables have been implemented first, as this data does not have any dependencies.
Supplier Table
[image: ]The Figure above gives a clear view of the Supplier Operations.

Customer Table
[image: ]
The Figure above shows the Customer operations in a real life Scenario.


Doctor Table
[image: ]This Figure is about all the doctors their Names, Doctor ID and Clinic Name etc.

Dependent Tables
The Medicine table has then been implemented, linking each medicine to a specific supplier.
[image: ]
This is the Inventory Hub that contains all the product information, price per unit, etc. It has a Supplier ID link so that the pharmacy knows exactly who to ring for more stock.

Transaction Table
Finally, the MEDILINK Table has been implemented, linking the Customer ID, Medicine ID, and Doctor ID.
[image: ]
This is the Transaction Ledger that is a junction table in its own right. It links the customers, doctors, and medicines together in a complete and legal audit trail for each prescription that is sold.
6.0 Query Development
6.1 Query 1: Sales Transaction Monitoring (MEDILINK Table) This query focuses on the core sales data. It filters the Total Price to identify any transaction that exceeds a specific value, helping the CEO monitor high-value revenue.
· Criteria Applied: >10 in the Total Price column.
· Business Value: This allows management to quickly audit expensive prescriptions and track daily high-revenue trends.    

DataSheet View:
[image: ]
The figure above is the Datasheet view of Query 1 


[image: ]SQL View:

[image: ] Design View:

Figures Design View for MEDILINK Sales > 10.
6.2 Query 2: Relational Audit (Doctor and MEDILINK) This query demonstrates the relational power of the database. It joins the Doctor and MEDILINK tables to show which doctor authorized which specific transaction.
· Logic: A "Join" between the Doctor's name and the Sales records.
· Business Value: This provides a legal audit trail, ensuring every sale is linked to a registered medical professional for Regulatory Compliance.
[image: ]Datasheet View:

The figure above is the Datasheet view for Query 2





[image: ]SQL View:

Design View:
[image: ]
Figures Design View showing the Relationship Join.

6.3 Query 3: Inventory Control (Medicine Table) This query is used for stock management. It filters the Stock Level to identify medications that are running low and need to be reordered from suppliers.
· Criteria Applied: <100 in the Stock Level column.
· Business Value: Automates the reordering process, ensuring that MediLink Pharmacy never runs out of life-saving medication.
[image: ]DataSheet view:
The figure above showing the Datasheet of Query 3





[image: ]SQL View:

Design View:[image: ]
Figure Results showing Low Stock Medicine inventory.
The execution of this query shows that the MediLink Pharmacy database is not just a storage system, but a management system as well. By filtering transactions ($>10$), auditing doctor prescriptions, and monitoring inventory ($<100$), this database management system provides the CEO with Operational Awareness: It shows exactly what medicines need to be ordered to avoid running out. Financial Oversight: It shows where high-value sales are occurring, useful for revenue analysis. Regulatory Security: It ensures that all sales are tied to a legitimate medical professional. This change from manual record-keeping to a query system ensures that data is accurate, accessible, and useful in the expansion of this pharmacy chain.

7.0 Validation and Testing 
The final stage in this project included Functional Testing to ensure that the MediLink Pharmacy system meets the CEO’s requirements. Validation has been included in the system to prevent human error, for example, entering text in price fields or entering 'orphan' sales that are not associated with a real doctor or customer.
Table For Testing 
	Test ID
	Features Tested
	Action
	Expected Outcome
	Action result
	status

	Testing 1
	Data type Validation
	Entering ‘Ten’ text into the unit price field (Currency)
	The system would reject the text and will ask for numerical value.
	Error Message will Appear.
	Pass

	Testing 2
	Stock Query (<100)
	Running the inventory query for medicine with low stock.
	Only medicine with a stock level less than 100 should appear 
	Correct filter list will Appear. 
	Pass

	Testing 3
	Sale Query (>10)
	Filtering the MEDILINK table for transactions over $10
	Only sales with Total Price higher than 10 will be visible.
	100% Accuracy in Filtered Result.
	Pass






[image: ]The Screenshot Below is the Proof that testing one the Feature and its providing the accurate result.
I used to write ‘Text’ in the number section of Stock Level and its giving the Error Result. Which proves my Testing is correct.




This testing phase verifies that the relational structure is correct and the data is secure. In enforcing Referential Integrity and Field Validation, the MediLink Pharmacy database ensures that management reports are always built upon accurate and quality data.


Short Report
The MediLink Pharmacy database was designed to move the business from an inefficient, paper-based system to a high-performance relational model. The primary design decision was to implement Third Normal Form (3NF). By separating data into five distinct entities—Customers, Doctors, Medicines, Suppliers, and the MEDILINK Sales ledger. I ensured that data redundancy was eliminated. This allows the CEO to update a supplier's contact information or a doctor's clinic address in one single location without affecting the historical integrity of the sales records.
 Challenges Faced: The most significant challenge during development was establishing the Referential Integrity between the Doctor and MEDILINK tables. Initially, I encountered errors when attempting to link these tables because of mismatched data types. I resolved this by ensuring that the Primary Key in the Doctor table and the Foreign Key in the Sales table were both set to the "Long Integer" Number format. Another challenge was creating the Calculated Field for Total Price; I had to ensure the system correctly pulled the UnitPrice from the Medicine table to multiply it by the Quantity in the Sales table to maintain financial accuracy.
 Future Improvements: While the current system successfully manages inventory and sales, there are two key features I would implement in a future version:
1. Automated Reorder Trigger: An advanced macro that automatically emails a "Purchase Order" to the supplier the moment a medicine's stock level drops below 100 units.
2. User Security Levels: Implementing a login system with different permissions. For example, a "Pharmacist" could dispense medicine, but only a "Manager" would have the authority to change the Unit Price or delete a record.
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