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Scenario Analysis
  MediLink Pharmacy currently manages important data manually, including prescriptions, suppliers, medications, and customer records. Manual record keeping can lead to mistakes, information loss, and inefficient stock and sales transaction management. By implementing a relational database system, the pharmacy will be able to store data in an organized and structured way. This will improve accuracy, make information retrieval easier, and assist the pharmacy in making better choices.
Entities in database design stand in for actual objects about which the system must store data. The details that characterize an object are its attributes. Customers, medications, suppliers, prescriptions, and sales transactions are the primary entities in the MediLink Pharmacy system. These organizations aid in the organization of the various kinds of data that the pharmacy must handle. Primary and foreign keys are used to create relationships between the entities, enabling the database to connect related data. The system's ability to effectively store, arrange, and retrieve data when needed is made possible by this structure [1].



Entities and Attributes
Customer
The Customer entity stores information about individuals who purchase medicines or receive prescriptions from the pharmacy. Keeping customer information organised in the database allows the pharmacy to link prescriptions and sales transactions to specific individuals. This helps staff easily access customer records when processing prescriptions or reviewing purchase history [1]
Attributes:
CustomerID (Primary Key)
FirstName
LastName
DateOfBirth
PhoneNumber
Address


Medicine
The Medicine entity contains information about the pharmaceutical products available in the pharmacy. This table helps the system manage stock levels, pricing, and product details. By storing this information in a structured format, the pharmacy can monitor inventory more effectively and ensure medicines are available when needed [2].
Attributes:
MedicineID (Primary Key)
MedicineName
Dosage
Price
StockQuantity
ExpiryDate


Supplier
The Supplier entity stores details about the companies that provide medicines to the pharmacy. Maintaining supplier information allows the pharmacy to track where medicines are sourced from and makes it easier to manage reordering and communication with suppliers [3].
Attributes:
SupplierID (Primary Key)
SupplierName
ContactNumber
Email
Address



Prescription
The Prescription entity records prescriptions issued to customers by healthcare professionals. This information is important for ensuring that medicines are dispensed correctly and that prescription records are maintained for regulatory and safety purposes [4].
Attributes:
PrescriptionID (Primary Key)
CustomerID (Foreign Key)
PrescriptionDate
DoctorName


Sales
The Sales entity records transactions when medicines are sold to customers. This table allows the pharmacy to track sales activity, monitor business performance, and maintain accurate transaction records. By linking sales to customers and medicines, the system can provide useful insights into purchasing patterns and inventory movement [5].
Attributes:
SaleID (Primary Key)
CustomerID (Foreign Key)
SaleDate
TotalAmount







Entity Relationship Diagram (ERD)
The Entity Relationship Diagram (ERD) shows how the MediLink Pharmacy database is set up and how different pieces of information in the system are connected to each other. People often use an ER diagram when designing a database to show how real-world processes work and turn them into a structured relational database system. In this case, the ERD shows the main people and things that the pharmacy works with and how they are connected.
There are several important entities in the database, including Customer, Supplier, Medicine, Prescription, Sale, and SaleItem. Each entity stands for a real-world object that is important in the pharmacy setting. The Customer entity, for instance, keeps track of people who buy medicines or get prescriptions. The Medicine entity, on the other hand, keeps track of the medicines that are available in the pharmacy. The Supplier entity keeps track of the companies that supply medicines, which helps the pharmacy keep track of where its stock comes from. Prescription records also keep track of prescriptions written by doctors and other healthcare professionals, while Sale records keep track of sales when medicines are sold to customers. The SaleItem table connects each medicine to a specific sale, which lets the system keep track of more than one item in a single purchasPrimary keys are used within each table to uniquely identify records, ensuring that every entry in the database can be distinguished from others. 
Foreign keys are used to create relationships between tables, allowing related information to be linked together. These relationships ensure data consistency and support efficient querying and reporting within the system. Overall, the ERD provides a clear blueprint for implementing the database and supports effective data management within the MediLink Pharmacy system [1].
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Normalisation Compliance
Normalisation is an important step in database design because it helps organise data in a way that reduces duplication and keeps the database consistent. The goal of normalisation is to structure tables so that information is stored efficiently and relationships between different pieces of data are clearly defined. In the MediLink Pharmacy database, the design follows the principles of First Normal Form (1NF), Second Normal Form (2NF), and Third Normal Form (3NF).

First Normal Form (1NF) requires that each field in a table contains only one value and that there are no repeating groups of data. In this database, each table stores information in separate columns, such as customer details, medicine information, and supplier records. This ensures that the data is stored in a clear and organised way.

Second Normal Form (2NF) ensures that all attributes in a table depend on the entire primary key. In the MediLink Pharmacy database, each table has a primary key, such as CustomerID or MedicineID, which uniquely identifies each record. The other fields in the table depend on that key, meaning there are no partial dependencies.

Third Normal Form (3NF) removes unnecessary dependencies between non-key attributes. For example, supplier information is stored in a separate Supplier table instead of being repeated in the Medicine table. These tables are connected through foreign keys, which reduces data redundancy and improves the overall structure of the database [1].
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Development of Data Structures
Based on the previously created entity relationship diagram, Microsoft Access was used to implement the MediLink Pharmacy database structure. Each of the system's primary entities Customer, Supplier, Medicine, Prescription, Sale, and SaleItem was given its own table. Specific information pertinent to pharmacy operations was intended to be stored in each table.
To uniquely identify records in each table, primary keys like CustomerID, MedicineID, and SaleID were assigned. Additionally, the database was able to link related data across various entities by using foreign keys to establish relationships between tables. For instance, SupplierID links medications to their corresponding suppliers, whereas CustomerID links customer records with sales and prescription records.
This structure ensures that the database maintains data integrity and reduces redundancy by storing information in organised and connected tables. The design follows relational database principles and supports efficient storage, retrieval, and management of pharmacy data [1]. Structuring a database using separate tables with clearly defined keys helps organise information efficiently and prevents unnecessary duplication of data. This approach improves data consistency and makes it easier to manage relationships between different entities in the system [2].
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Development of Queries
To obtain data regarding customer purchases from the MediLink Pharmacy database, a query called CustomerSalesQuery was developed. The CustomerID field, which connects each sale transaction to the matching customer record, is used in this query to combine data from the Customer and Sal the customer's first and last names, the sale date, and the total transaction amount were all intended to be displayed by the query. This gives a clear picture of what customers are buying in the pharmacy. 
These kinds of queries are helpful because they enable employees to swiftly examine sales data and spot trends in consumer behaviour. For instance, the pharmacy can examine which clients make purchases and how much they spend over time.
All things considered, this query shows how relational databases can integrate data from several tables to generate significant business insights and facilitate efficient pharmacy system decision-making tables [1].
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Validation and Testing
After completing the database design, several tests were performed to ensure that the MediLink Pharmacy system functions correctly and meets the requirements outlined in the scenario. Sample data was entered into the tables such as Customer, Supplier, Medicine, Prescription, Sale, and SaleItem to simulate realistic pharmacy operations. This allowed the system to be tested in a practical way by confirming that data could be stored and retrieved correctly. The relationships between the tables were also verified to ensure that records were properly connected through primary and foreign keys. For example, sales transactions were successfully linked to the correct customer through the CustomerID field. Proper validation is important in database systems because it ensures that data remains accurate and consistent when multiple related tables are used together [1].
[image: ]In addition to testing the relationships, queries were executed to confirm that the database could retrieve meaningful information. The CustomerSalesQuery demonstrated that the system could combine data from different tables to produce useful results, such as displaying customer names alongside their sales transactions and total purchase amounts. This confirms that the database structure can support business activities such as tracking sales and analysing customer activity. Effective data management systems allow organisations to organise and process data efficiently, enabling businesses to make informed decisions based on reliable information [2].
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Report Summary and Reflection
In this assessment, I designed and implemented a relational database system for the MediLink Pharmacy scenario using Microsoft Access. The aim of the assignment was to replace the pharmacy’s manual system with a structured database that could manage important information such as customers, medicines, suppliers, prescriptions, and sales transactions. To begin with, I analysed the scenario to understand what type of information the pharmacy needs to store and how the different parts of the system are connected.
After analysing the scenario, I identified the main entities involved in the database and defined the attributes for each one. These included entities such as Customer, Medicine, Supplier, Prescription, and Sale. I then created an Entity Relationship Diagram (ERD) to visually represent how these entities relate to each other. The ERD helped me understand how primary keys and foreign keys link tables together and how the system can organise and retrieve information efficiently.
Once the design was completed, I implemented the database in Microsoft Access by creating the necessary tables and establishing relationships between them. I also added sample data to simulate how the database would work in a real pharmacy environment. Queries were created to retrieve useful information, such as customer sales records, which demonstrates how the system can be used to analyse pharmacy data.
Finally, I carried out validation and testing to ensure that the database functions correctly. This involved checking that data could be entered properly, relationships between tables worked correctly, and queries returned accurate results. Overall, this assessment helped me understand how relational databases are designed and how they can be used to manage data more efficiently in a real-world scenario.










Improvement
One area I could improve in future assessments is time management. During this assignment, I found that some parts of the database design took longer than expected, particularly when creating relationships and queries in Microsoft Access. In future work, I would try to plan my time more carefully and start earlier so that I have more time to review and refine my work before submission.
Another improvement would be to deepen my understanding of database design concepts, especially when working with more complex queries and relationships between tables. While I was able to complete the required tasks, spending more time practising these skills would help me work more efficiently and confidently in similar assignments.
Overall, this assessment helped me develop a better understanding of relational databases, and in future projects I would focus on improving my planning, technical skills, and attention to detail to produce even stronger work.
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