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1. Introduction

This is a report on the design and implementation of a database system that was created for MediLink Pharmacy, a growing pharmacy business in the community. At present, MediLink Pharmacy is using a manual system to manage its medicine stock, prescriptions, and customer information, which often results in inefficiencies, data duplication, and human error.

A relational database system using Microsoft Access was created to help MediLink Pharmacy manage its operations in a more efficient and accurate way. The main purpose of this database is to help MediLink Pharmacy manage its medicine stock, customer information, and sales transactions in an automated fashion, and to provide useful information to management in the process.

The database design is following all relational database principles and is normalized up to Third Normal Form (3NF). [1]
















[bookmark: _Toc224117906]2. Scenario Analysis
MediLink Pharmacy has several pieces of information that must be stored and managed, such as medicines, suppliers, customers, prescriptions, and sales transactions. These are the identified entities for the pharmacy system.
Identified Entities
Supplier
This entity holds information about companies that supply medicines to the pharmacy.
Attributes
SupplierID (Primary Key)
SupplierName
ContactNumber
Email
Address
Medicine
This entity holds information about medicines sold at the pharmacy.
Attributes
MedicineID (Primary Key)
MedicineName
Category
UnitPrice
StockQuantity
ExpiryDate
SupplierID (Foreign Key)
Customer
This is an entity that holds personal details of pharmacy customers.



Attributes
CustomerID (Primary Key)
FirstName
LastName
PhoneNumber
Address
DateOfBirth
Prescription
This entity holds prescription details of medicines prescribed to customers by doctors.
Attributes
PrescriptionID (Primary Key)
CustomerID (Foreign Key)
DoctorName
PrescriptionDate
SalesTransaction
This entity holds details of medicines purchased by customers.
Attributes
TransactionID (Primary Key)
MedicineID (Foreign Key)
CustomerID (Foreign Key)
QuantitySold
SaleDate
TotalPrice
Relationships Between Entities
· There are various relationships between the entities in the pharmacy database.
· A supplier can supply many medicines.
· A customer can have many prescriptions.
· Many sales transactions can hold one type of medicine.
· Many sales transactions can be made by one customer.
[bookmark: _Toc224117907]3. Entity Relationship Diagram (ERD)

Entity Relationship Diagram is a diagram showing the logical structure of the database and how entities are related to each other. The diagram includes primary keys, foreign keys, and cardinality.
Entity Relationship Diagrams are commonly used during database design to visually represent entities, attributes, and relationships between data structures.
Some of the major relationships in this system are as follows:

· Supplier (1) → Medicine (Many)
· Customer (1) → Prescription (Many)
· Medicine (1) → SalesTransaction (Many)
· Customer (1) → SalesTransaction (Many)
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Figure 1: Entity Relationship Diagram for MediLink Pharmacy Database
Source: Author’s own work
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Based on the ER model, various tables were created in Microsoft Access. Each table was created with fields that were designed with appropriate data types and keys to ensure data is efficiently stored and retrieved. [2]
Referential integrity was achieved between tables through foreign keys. This ensures that data is consistent in terms of relationships between tables and eliminates the creation of invalid relationships between tables.
For instance:
· The SupplierID field in the Medicine table is related to the Supplier table.
· The CustomerID field in the Prescription table is related to the Customer table.
· The MedicineID and CustomerID fields in the SalesTransaction table relate medicines and customers.

[image: ]Figure 2: Relationships between tables in Microsoft Access
Source: Author’s own work



[bookmark: _Toc224117909]5. Normalization Compliance

Normalization is a technique of organizing tables in a database to eliminate data redundancy and ensure data integrity. [2]
The MediLink Pharmacy database is in Third Normal Form (3NF).
First Normal Form (1NF)
The database is in 1NF since it meets all the conditions of 1NF as follows:
Each table in the database has a primary key.
Each column in the database contains atomic values.
There are no repeating groups or multiple values in any column of the database tables.

Second Normal Form (2NF)
The database is in 2NF since it meets all the conditions of 2NF as follows:
All non-key values in each table in the database depend completely on the primary key of that table.
Partial dependency is eliminated in this database since medicine information is not repeated in any table in the database.

Third Normal Form (3NF)
The database is in 3NF since it meets all the conditions of 3NF as follows:
There are no transitive dependencies in this database since supplier information is not repeated in any table in the database.





[bookmark: _Toc224117910]6. Sample Data Population
To check the functionality of the database, sample data has been added to each table

Some examples of the data added are supplier data, medicine inventory details, customer data, prescriptions, and sales.

This has enabled the system to simulate real-world pharmacy operations and check the functionality of relationships between tables.
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Figure 3: Sample Data in Medicine Table
Source: Author’s own work
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Several queries were created to illustrate how the database would help in pharmacy operations.

Query 1: Low Stock Medicines
This query helps in identifying medicines with low stock levels and may need to be reordered.
Purpose:
This query is used to help the pharmacy manage its stock levels.

Query 2: Customer Purchase Records
This query shows medicines purchased by customers and the quantities purchased.
Purpose:
This query is used to help in monitoring customer purchase patterns and sales history

Query 3: Best Selling Medicines
This query shows the total quantities of each medicine sold.
Purpose:
This query is used to identify medicines that are frequently sold and help in business decisions for stock management.

Query 4: Medicines Near Expiry
This query shows medicines that are close to their expiry dates.
Purpose:
This query is used to help in managing stock rotation and preventing expired medicines from being sold to customers.
These queries demonstrate how the database can support pharmacy management by helping staff monitor stock levels, track customer purchases, and identify medicines that require restocking or are approaching their expiry dates.
[image: ]Figure 4: Query Results Showing Low Stock Medicines
Source: Author’s own work















[bookmark: _Toc224117912]8. Validation and Testing
Testing of the system is carried out to ascertain whether it satisfies the functional requirements of MediLink Pharmacy.

Testing of the system involved:

· Verifying whether data is successfully entered into each of the tables.

· Verifying whether relationships between tables were successfully established.

· Verifying whether queries were executed successfully.

· Testing of the system also involved verifying whether referential integrity was successfully implemented.

· Testing of the system confirmed that it works successfully to support pharmacy management.












[bookmark: _Toc224117913]9. Design Reflection and Future Improvements

The MediLink Pharmacy database system offers an efficient means of managing medicine, suppliers, customers, prescriptions, and sales transactions. The system is efficient in ensuring accurate records and enabling pharmacy users to access essential information promptly using queries.

Throughout the design and development of this system, there were various considerations made. For example, data integrity, reduction of data redundancy, and ensuring it can be extended to add reporting features were considered.

However, there are various improvements that can be made to this system in future designs. 

For example:
· Use of barcode scanning to hasten sales transactions
· Use of alerts to notify users of medicine stock levels and expiration
· Integration of online prescription systems
· Development of reporting dashboards to facilitate management analysis
· These improvements will add more functionality and efficiency to this database system.
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