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[bookmark: _Toc225775875] Introduction 

MediLink Pharmacy is a growing community pharmacy that currently uses manual methods to manage stock, prescriptions, customer details, and sales transactions. This creates problems such as duplicated records, stock errors, and difficulty in producing reports quickly. 

The purpose of this project is to design and create a database system in Microsoft Access for MediLink Pharmacy. I created the system so that customer, medicine, supplier, prescription, and sales data could be stored in a more organized way and retrieved more efficiently. Database systems are useful because they improve accuracy, reduce duplication, and support structured reporting [1]. 

[bookmark: _Toc225775876] Scenario Analysis

After reviewing the scenario, I identified five main entities in the database: Customers, Prescriptions, Sales, Medicines, and Suppliers.
 The Customers entity stores information about pharmacy customers. The attributes in this entity are CustomerID, CustomerName, PhoneNum, Address, and D/B.
 The Prescriptions entity stores information about prescriptions. The attributes are PrescriptionID, Dosage, CustomerID, and MedicineID.
 The Sales entity stores information about medicines sold to customers. The attributes are SalesID, QuantitySold, TotalPrice, SaleDate, CustomerID, and MedicineID.
 The Medicines entity stores information about medicines available in the pharmacy. The attributes are MedicineID, MedicineName, Price, Category, StockQuantity, ExpiryDate, and SupplierID.
 The Suppliers entity stores information about medicine suppliers. The attributes are SupplierID, SupplierName, ContactNum, Email, and Address.

There are several relationships between these entities. One customer can have many prescriptions, and one customer can also make many sales. One medicine can appear in many prescriptions and many sales. One supplier can supply many medicines. These one-to-many relationships allow the system to connect related data properly and reduce repeated information [1], [2].


[bookmark: _Toc225775877] Entity Relationship Diagram (ERD)

I created the Entity Relationship Diagram in Miro using Chen notation. In the diagram, rectangles represent entities, ovals represent attributes, and diamonds represent relationships. Primary keys are underlined, foreign keys are labelled, and the cardinality of each relationship is shown as one-to-many (1:M). 
The relationships shown in the ERD are:
	•	Suppliers Supplies Medicines
	•	Customers Receives Prescriptions
	•	Medicines Appears in Prescriptions
	•	Customers Makes Sales
	•	Medicines SoldIn Sales

This ERD was useful because it gave me a clear plan before creating the tables in Microsoft Access [2] [3].
https://miro.com/app/board/uXjVGtFkSnA=/?embedMode=view_only_without_ui&moveToViewport=-3741,-854,1011,984&embedId=625401413150
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Figure 1; ERD created using Miro
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After creating the ERD, I used Microsoft Access to build the database. I created five tables: Customers, Prescriptions, Sales, Medicines, and Suppliers. 
I selected suitable data types for each field. AutoNumber was used for the main ID fields, Short Text was used for names and contact details, Number was used for foreign keys and quantities, Currency was used for price values, and Date/Time was used for dates. 
I then created the relationships in Access and enforced referential integrity. This means that foreign keys must match valid primary keys in related tables. For example, medicine cannot be linked to a supplier that does not exist [2]. 


[bookmark: _Toc225775879] Normalization (Up to 3NF)

I normalized the database to Third Normal Form (3NF) to reduce repeated data and improve accuracy  [1] [3]. 
[bookmark: _Toc225775880]Unnormalized Form (UNF): At the start, all customer, medicine, supplier, prescription, and sales information could have been stored in one table. I decided not to keep this structure because it would repeat the same customer, medicine, and supplier details many times. 
[bookmark: _Toc225775881]First Normal Form (1NF): I made sure each field contained only one value and that there were no repeating groups. I chose this step so the data would be clear and easier to manage. 
[bookmark: _Toc225775882]Second Normal Form (2NF): I separated the data into five tables: Customers, Prescriptions, Sales, Medicines, and Suppliers. I made this decision so each table would store information about one main entity only. 
Third Normal Form (3NF): I removed unnecessary duplication by making sure non-key fields depended only on the primary key. For example, supplier details were stored in the Suppliers table instead of being repeated in the Medicines table. I chose this structure to improve consistency and make updates easier. 
Final tables after normalization:
	Table 
	Fields 

	Customers 
	CustomerID, CustomerName, PhoneNumber, Address, DateofBirth

	Prescriptions 
	PrescriptionID, PrescriptionDate, Dosage, CustomerID, MedicineID 

	Sales 
	SaleID, SaleDate, QuantitySold, TotalPrice, CustomerID, MedicineID 

	Medicines 
	MedicineID, MedicineName, Category, Price, StockQuantity, ExpiryDate, SupplierID 

	Suppliers 
	SupplierID, SupplierName, ContactNum, Email, Address 


 


[bookmark: _Toc225775883] Sample Data

After creating the tables, I entered sample data into each table.
[image: ]
Figure 2; Customer Table
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Figure 3; Medicines Table
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Figure 4; Prescription Table
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Figure 5; Sales Table
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Figure 6; Suppliers Table

[bookmark: _Toc225775884]
Queries:

I created two queries in Microsoft Access to show how the database can be used in a practical way. 
The first query is the Customer Query. This query shows the customer’s name, address, medicine name, dosage, and stock quantity. I created this query so the pharmacy can quickly see what medicine a customer needs, the correct dosage, and whether the medicine is available in stock. It is also useful because the customer address is shown, which can support medicine delivery. 

[image: ]
Figure 7; Customers Query

The second query is the Medicines Query. This query shows the medicine name, category, stock quantity, supplier details, and quantity sold. I created this query to help monitor stock levels and review supplier information. It is useful because it helps the pharmacy identify medicines that are running low and may need to be reordered. 

[image: ]
Figure 8; Medicines Query

Both queries improve the usefulness of the database by allowing important information to be retrieved quickly and clearly [1], [4]. 


[bookmark: _Toc225775885] Forms and Reports

I created two forms and three reports in Microsoft Access to improve the usability of the database and present information clearly.

The first form is the Prescriptions form. This form displays customer name, medicine name, price, phone number, and dosage. Its main function is to allow the user to view prescription-related information in one place instead of searching through different tables. This makes it easier to check customer details, medicine details, and dosage information quickly.
[image: ]
Figure 9; Prescription form

The second form is the Medicines form. This form displays medicine name, stock quantity, supplier name, and email. Its function is to help the user check stock levels and supplier information easily. This is useful when monitoring medicine availability or preparing to reorder stock.

[image: ]
Figure 10; Medicines Form

Both forms include navigation buttons. These buttons allow the user to move to the first record, previous record, next record, and last record. The function of these buttons is to make the system easier to use by helping the user move through records quickly [5].

I also created three reports: the Customers Report, Medicines Report, and Sales Report. The Customers Report functions as a summary of customer-related information, including medicine and dosage details. The Medicines Report functions as a summary of medicine-related data. The Sales Report functions as a record of medicine sales, showing stock quantity, quantity sold, sale date, and total price [6].
 [image: ]
Figure 11; Customers Report

The Medicines Report functions as a summary of medicine-related data, including price, quantity sold, sale date, and total price. It is useful for monitoring medicine activity and reviewing sales information linked to medicines.
[image: ]
Figure 12; Medicines Report


The Sales Report functions as a record of medicine sales, showing medicine ID, medicine name, stock quantity, quantity sold, sale date, and total price. It is useful for checking sales activity and reviewing transaction information in a structured format.
[image: ]
Figure 13; Sales Report


[bookmark: _Toc225775886]Validation and Testing

I tested the database to make sure it worked correctly and met the requirements of the task. The testing focused on the tables, relationships, queries, forms, and reports. 
Testing methods: First, I checked the table relationships in Microsoft Access to make sure the foreign keys were linked to the correct primary keys and that the one-to-many relationships were correct. Second, I entered sample data into the tables to make sure records were saved properly and linked correctly. Third, I ran the queries to check that they returned the correct information. Fourth, I tested the forms to confirm that the records displayed correctly and that the navigation buttons worked as expected. Finally, I tested the reports to make sure they showed the correct information in a clear format. 

Results: The results showed that the database worked correctly. The tables were linked properly, the queries returned the expected data, the forms displayed records correctly, and the reports presented the information clearly. 
Issues found and fixes: During testing, I found a duplicate relationship object in the Relationships window. I fixed this by deleting the extra duplicate table so that only the required tables remained. I also corrected a few field naming issues and checked the query joins to make sure the correct linked data was displayed. 


[bookmark: _Toc225775887]Reflection

During this project, one of the main challenges I faced was understanding how to link the tables correctly using primary keys and foreign keys. At first, it was difficult to make sure the relationships in the ERD matched the relationships created in Microsoft Access.
Another challenge was creating the queries so that they showed the correct information from different tables. I also found it challenging to design the forms and reports in a way that looked clear and useful.

If I improved this database in the future, I would add more features such as low-stock alerts, more advanced sales reports, and better form layouts. I would also consider adding extra tables, such as staff details or branch information, to make the system more detailed and realistic.
Overall, this project helped me improve my understanding of database design and how Microsoft Access can be used to create a working database system.


13. Conclusion

In conclusion, I successfully designed and created a database system for MediLink Pharmacy using Microsoft Access. The database stores information about customers, prescriptions, sales, medicines, and suppliers in a structured way.
I also created an ERD, built the tables, set the relationships, normalized the data to 3NF, added sample data, and created queries, forms, and reports. These features make the system more organized and easier to use than a manual method.
Overall, the database meets the requirements of the assignment and shows how Microsoft Access can be used to manage data more effectively.
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Figure 14; Relationship in MS Access
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