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Introduction

In today’s digital era, organisations increasingly rely on database systems to manage large volumes of data efficiently and accurately. The case of Medi Link Pharmacy highlights the challenges faced by businesses that continue to depend on manual systems for managing stock, prescriptions, and customer records. Manual processes are often associated with errors, inefficiencies, and difficulties in retrieving information, which can ultimately affect customer service and operational performance. Therefore, the implementation of a database system using Microsoft Access presents a practical solution to improve data management and organisational effectiveness. ( Ahmed, S, at all,2020).

This report aims to design and develop a database system tailored to the needs of Medi Link Pharmacy. It will analyse the scenario, identify key entities and their relationships, and develop a structured database model. The report will also demonstrate how the database is normalised to Third Normal Form (3NF), populated with sample data, and used to generate queries for practical decision-making. Furthermore, it will evaluate the system through validation and testing, while reflecting on design decisions and potential improvements. Academic literature will be used throughout to support the discussion and demonstrate understanding of database concepts. (Murthy, C.S.R., 2021).
Scenario Analysis
The Medi Link Pharmacy scenario involves several key entities that are essential for managing the pharmacy’s operations. These include medicines, suppliers, customers, prescriptions, and sales transactions. Each entity represents a real-world object or concept that the database must store and manage. .( Ahmed, S, at all,2020).
The medicines entity contains information such as medicine ID, name, category, price, and stock quantity. This entity is central to the system, as it connects with both suppliers and sales. Suppliers provide medicines to the pharmacy, and therefore the supplier entity includes attributes such as supplier ID, name, contact details, and address. A relationship exists between suppliers and medicines, where one supplier can supply multiple medicines.
Customers are another important entity, as they represent individuals who purchase medicines or receive prescriptions. The customer entity includes attributes such as customer ID, name, contact information, and address. Prescriptions link customers to specific medicines prescribed by healthcare professionals. This entity includes prescription ID, date, dosage instructions, and references to both customer and medicine. Ahmed, S, at all,2020).

Sales transactions record the purchase of medicines by customers. This entity includes transaction ID, date, quantity, and total cost. It is linked to both the customer and medicine entities, reflecting the interaction between them. These relationships form the foundation of the database and ensure that data is organised logically and efficiently.
Entity-Relationship Design
The Entity-Relationship Diagram (ERD) is a visual representation of the database structure, showing entities, attributes, and relationships. In this system, each entity is assigned a primary key to uniquely identify records, while foreign keys are used to establish relationships between entities.
For example, the medicine ID serves as the primary key in the medicines table, while it appears as a foreign key in the prescriptions and sales tables. Similarly, the customer ID is used as a primary key in the customer table and as a foreign key in related tables. The relationships between entities are defined using cardinality, such as one-to-many relationships between suppliers and medicines, and between customers and prescriptions. (Murthy, C.S.R., 2021).

The ERD ensures that the database structure is well-organised and avoids duplication of data. It also provides a clear blueprint for implementing the database in Microsoft Access, making it easier to create tables and define relationships.
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Data Structure Development
Based on the ERD, the database is implemented by creating tables for each entity and defining their attributes. Each table includes a primary key to ensure uniqueness, and relationships are established using foreign keys.
For instance, the medicines table includes fields such as medicine ID, name, category, price, and stock level. The suppliers table includes supplier ID, name, and contact details. The prescriptions table links customers and medicines by including both customer ID and medicine ID as foreign keys. Similarly, the sales table records transactions by linking customers and medicines. (Murthy, C.S.R., 2021).

Constraints are applied to ensure data integrity. These include setting data types, enforcing required fields, and establishing referential integrity between tables. Referential integrity ensures that relationships between tables remain consistent, preventing issues such as orphan records. According to Connolly and Begg (2015), maintaining data integrity is a fundamental aspect of database design, as it ensures the accuracy and reliability of stored data. (Ahmed, S, at all,2020).

Normalization Compliance
Normalization is a process used to organise data in a database to reduce redundancy and improve efficiency. The database for MediLink Pharmacy is designed to meet Third Normal Form (3NF), which ensures that all attributes are dependent only on the primary key.
In the first normal form (1NF), all data is organised into tables with no repeating groups, and each field contains atomic values. In the second normal form (2NF), partial dependencies are removed, ensuring that all non-key attributes depend on the entire primary key. In the third normal form (3NF), transitive dependencies are eliminated, meaning that non-key attributes do not depend on other non-key attributes.
By applying normalization, the database avoids duplication of data and ensures consistency. For example, supplier details are stored in a separate table rather than being repeated in the medicines table. This improves efficiency and makes it easier to update information. As noted by Elmasri and Navathe (2016), normalization plays a critical role in improving database performance and reducing anomalies.
Sample Data Population
To demonstrate the functionality of the database, sample data is added to each table. This includes realistic examples such as a list of medicines, supplier records, customer details, prescriptions, and sales transactions.
For instance, the medicines table may include entries such as paracetamol, ibuprofen, and antibiotics, along with their prices and stock levels. The suppliers table may include pharmaceutical companies that provide these medicines. Customer records include names and contact details, while prescriptions link customers to specific medicines. .(Ahmed, S, at all,2020).Sales transactions record purchases, including quantities and total costs.
The inclusion of sample data allows the system to be tested and ensures that relationships between tables function correctly. It also provides a realistic representation of how the database would operate in a real-world pharmacy environment.
Query Development
Queries are an essential feature of database systems, as they allow users to retrieve and analyse data. In this system, several queries are designed to support decision-making and improve operational efficiency.
For example, one query identifies medicines that are low in stock, enabling the pharmacy to reorder supplies in a timely manner. Another query retrieves sales transactions for a specific period, allowing management to monitor performance. Additional queries may identify the most frequently sold medicines or list prescriptions for a particular customer.
These queries demonstrate how the database can be used to generate meaningful insights and support business operations. According to Silberschatz et al. (2019), queries are a powerful tool for transforming raw data into useful information that supports decision-making.
Validation and Testing
The database system is evaluated through validation and testing to ensure that it meets the requirements of Medi Link Pharmacy. This involves checking that all tables are correctly linked, data is stored accurately, and queries produce the expected results.
Testing includes entering sample data, running queries, and verifying outputs. For example, when a sales transaction is recorded, the system should correctly update stock levels and link the transaction to the appropriate customer and medicine. During this process, any mistakes or inconsistencies are detected and resolved. (Murthy, C.S.R., 2021).The results of testing indicate that the system meets the functional requirements and improves efficiency compared to manual processes. It reduces errors, enhances data accessibility, and supports better decision-making.
Discussion and Reflection 
The development of the Medi Link Pharmacy database shows how important structured data management has become for modern organisations. Moving away from manual record-keeping to a database system can greatly improve the accuracy and organisation of information. In this case, the use of an Entity-Relationship Diagram (ERD) and normalization helped create a system that is more efficient and reliable. These techniques are widely recognised as essential for reducing data duplication and maintaining consistency within a database (Connolly and Begg, 2015).
One of the main strengths of the system is that it brings together different parts of the pharmacy’s operations into one place. Instead of managing stock, prescriptions, and sales separately, the database connects all of these areas. This makes it easier to track information and reduces the chances of errors. For example, linking medicines with sales records allows staff to quickly see which items are running low and need to be restocked. This kind of integration is important because it helps organisations make better decisions based on accurate and up-to-date data (Silberschatz et al., 2019).

Another important aspect of the design is the use of normalization, particularly up to Third Normal Form (3NF). This process ensures that the data is organised properly, with each piece of information stored in the correct place. As a result, the database avoids unnecessary repetition and becomes easier to maintain. According to Elmasri and Navathe (2016), normalization is a key step in improving both the performance and flexibility of database systems, which is clearly reflected in this design.

However, there were some challenges during the development process. One of the main difficulties was identifying the correct relationships between entities. It was important to carefully think about how different parts of the system connect, such as how customers relate to prescriptions and sales. If these relationships are not designed properly, it can lead to errors or confusion in the database. This highlights how important the planning stage is when designing a database system (Coronel and Morris, 2019).
There are also some limitations to the current system. While it meets the basic requirements of the scenario, it does not yet include more advanced features that would be expected in a real-world pharmacy. For example, adding barcode scanning could make stock management faster and more accurate. Similarly, linking the system to external healthcare services could improve the handling of prescriptions. Security is another area that could be improved, especially when dealing with sensitive customer data. Adding user access controls would help protect this information and ensure that only authorised staff can access certain parts of the system.
From my own perspective, this assignment has helped me understand how database concepts are applied in real situations. Before this, ideas like ER diagrams and normalization felt quite theoretical, but working on this project made them much clearer. It also showed me the importance of thinking carefully about design decisions, as even small mistakes can affect the whole system. Overall, it has improved my confidence in designing and evaluating database solutions. . (Murthy, C.S.R., 2021).

In conclusion, the Medi Link Pharmacy database provides a solid solution to the problems caused by manual data management. It improves efficiency, reduces errors, and supports better decision-making. Although there are areas that could be developed further, the system successfully meets the main requirements and demonstrates the value of using structured database systems in real-world organisations.
Conclusion
In conclusion, this report has demonstrated the design and implementation of a database system for Medi Link Pharmacy using Microsoft Access. The system addresses the limitations of manual processes by providing an efficient and reliable method for managing data related to medicines, suppliers, customers, prescriptions, and sales.
The use of normalization ensures data integrity and reduces redundancy, while queries enable effective data analysis and decision-making. The system has been tested and validated, confirming that it meets the functional requirements and improves operational efficiency.
Overall, the implementation of this database system highlights the importance of database management in modern organisations and provides a practical solution for enhancing the performance of Medi Link Pharmacy. (Ahmed, S, at all,2020).
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