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MediLink is a community pharmacy that manages information for its data such as stocks, prescriptions and customer details, this information is often stored manually, which can often to lead to several issues, for instance it is a very time consuming process as it can be very draining to record a large chunk of information, as a result it increases the chances of errors, making it difficult to maintain accurate information and track the stocks efficiently [1].
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The MediLink Pharmacy maintains records such as medicine, prescription, customers, suppliers etc. this data is compiled into system and organised meaningfully via the use of a database management system. A Database Management System is a collection of programs that allows individuals to store create, store, organize and access data in the form of a database efficiently [2]. without a proper database management system MediLink Pharmacy have the potential to face issues regarding this data, but DBMS has been created to manage all the limitations, for instance, store data safely so that information and records are not lost and able to be retrieved when needed. Provide different ways users can interact the data with, simplifying complex data relationships so that users can interpret it easily [3].
Given the scenario, several entities can be identified that are necessary for the database design. One of the main entities is Medicines, which represents the different medicines available at the pharmacy. Information about each medicine needs to be recorded, including details such as Medicine ID, Medicine Name, Price, and Stock Quantity. This allows the pharmacy to monitor its inventory and ensure that medicines are properly tracked.
Another important entity is Suppliers, since suppliers are responsible for providing medicines to the pharmacy, therefore it’s important to store their information in the system. The Suppliers entity can include attributes such as Supplier ID, Supplier Name, Contact Number, and Suppliers Address. Storing this information allows the pharmacy to keep track of where medicines are sourced from and maintain communication with suppliers.
The Customers entity represents the people who purchase medicines or receive prescriptions from the pharmacy. Customer details such as Customer ID, Customer Name, Phone Number, and the Customers Address need to be recorded so that the pharmacy can manage customer transactions and prescription records more effectively.
The Prescriptions entity is also necessary in the system. This entity records which medicines are prescribed to customers and includes attributes such as Prescription ID, Customer ID, Medicine ID, and Prescription Date. This information allows pharmacists to keep track of the medicines that have been prescribed to specific customers.
Another entity that needs to be included is Sales, which records transactions when medicines are sold. The Sales entity can include fields such as Sale ID, Medicine ID, Quantity of Medicines, and the Sale Date. Recording sales transactions helps the pharmacy monitor business activity and track which medicines are being sold.
There are also relationships that exist between these entities. For instance, a supplier can supply multiple medicines, which creates a relationship between the Suppliers and Medicines entities. Customers can receive several prescriptions, which connects the Customers and Prescriptions entities. In addition, medicines may appear in multiple sales transactions, linking the Medicines and Sales entities. Identifying these relationships ensures that the database can connect related information effectively and support efficient data management.
By identifying the main entities, attributes, and relationships, the MediLink Pharmacy database system can be designed to store information in a structured and organized way. This analysis helps form the basis for the database design that supports the pharmacy’s operations.
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The Entity-Relationship Diagram (ERD) is tool that is used to create a database, it shows their main entities, their attributes, and how they are related to each other [4], the above shown ERD illustrates the structure of the MediLink Pharmacy database system. It identifies five main entities: Suppliers, Medicines, Customers, Prescriptions, and Sales. Each entity contains a set of attributes that describe the data stored within the system, and each table includes a primary key to uniquely identify records.
Foreign keys is a column that refers to the primary key in another table [5], allowing different tables to be connected, they are used to establish relationships between the entities. For example, the Supplier ID in the Medicines table links medicines to their respective suppliers, while Customer ID and Medicine ID in the Prescriptions table connect customers with prescribed medicines.
The relationships in the diagram are mainly one-to-many. For instance, one supplier can supply many medicines, one customer can have multiple prescriptions, and one medicine can appear in many sales transactions. These relationships ensure that the database is well-structured and allows efficient storage and retrieval of data.
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The data structure for the MediLink Pharmacy database is based on the ER diagram created earlier. Each entity has been turned into a table, including Suppliers, Medicines, Customers, Prescriptions, and Sales. Each table contains relevant fields to store the required information.
Primary keys are typically used in Query Optimization and Data Integration [6], it is also used in each table to uniquely identify records, such as Supplier ID, Medicine ID, and Customer ID. Foreign keys are used to link related tables together. For example, Supplier ID in the Medicines table connects medicines to their suppliers, while Customer ID and Medicine ID in the Prescriptions table link customers to the medicines they are prescribed.
The relationships between the tables are mainly one-to-many. For instance, one supplier can supply multiple medicines, and one customer can have several prescriptions. Basic constraints are applied to maintain data integrity, such as ensuring that important fields cannot be left empty and that numeric values are used where required.
Overall, this structure ensures that the database is organised, consistent, and easy to manage.
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The MediLink Pharmacy database has been organised using normalisation up to Third Normal Form (3NF). 3NF means that all data in a table is directly related to the primary key and not dependent on other non-key attributes [7]. This helps reduce repeated data and keeps the information accurate and easy to manage.
In the first normal form (1NF), the data is stored in a simple way where each field contains only one value. There are no repeating groups, so each record is clear and easy to understand.
In the second normal form (2NF), all the information in each table depends on the whole primary key. This means that data is stored in the correct place and not split incorrectly across tables.
In the third normal form (3NF), there are no unnecessary links between non-key fields. Each piece of information depends only on the primary key. This avoids duplication, such as repeating supplier details in multiple places.
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Several queries were created to show how the database can be used in a practical way. These queries help retrieve useful information from the system and support day-to-day pharmacy operations.
For the first query, I sorted the stock levels from largest to smallest so it was easier to look through the inventory and spot which items might need restocking.
For the second query, I arranged the medicines from the most expensive to the least expensive. This helped me identify the higher-value items and manage stock more effectively.
For the final query, I filtered the prescriptions for a selected customer, which made it much easier to quickly check their prescription history and review their past records.
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The database system was tested to ensure that it meets the required functionality and works as expected. Different tests were carried out by entering sample data into the tables and checking that the information was stored correctly.
The relationships between tables were also tested to confirm that data is properly linked. For example, valid supplier, customer, and medicine IDs were required when entering related records, which helped maintain data accuracy.
Queries were run to check whether the system could retrieve useful information. The results showed that the queries worked correctly, such as identifying low stock medicines and displaying customer prescriptions.
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MediLink Pharmacy database was designed to replace the manual way of managing information, which was time consuming and prone to errors. By creating a structured database, it became easier to organise important data such as medicines, suppliers, customers, prescriptions, and sales.
The use of an ERD helped clearly show how all the entities are connected, and the tables were developed using primary and foreign keys to maintain accurate relationships. The database was also normalised up to Third Normal Form (3NF), which helped reduce repetition and keep the data consistent.
The queries created showed how the system can be used in practice, such as checking stock levels, identifying expensive medicines, and viewing customer prescription history. Testing the system confirmed that it works correctly and meets the required needs.
Overall, the database makes managing pharmacy data much easier and more efficient compared to the manual system. In the future, the system could be improved further by adding more advanced features such as automatic stock alerts or detailed reports.
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