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3.Introduction
- Overview of MediLink Pharmacy scenario
MediLink Pharmacy is transitioning from manual operations to a digital database system to manage medicines, suppliers, customers, prescriptions, and sales. This system aims to boost accuracy, streamline processes, improve stock control, and generate essential management reports, ultimately enhancing efficiency and customer service.
- Purpose of the database system
The purpose of this database system is to help MediLink Pharmacy move away from manual record-keeping. It will allow them to accurately manage their inventory of medicines, keep track of customer prescriptions, and record sales transactions. By having all this information in one organized digital system, the pharmacy can reduce errors, improve efficiency, and generate important reports for better stock control and business insights. Essentially, it's about making their operations more modern, reliable, and easier to manage.

4. Scenario Analysis
- Identify entities 
The main "things" or concepts that the database needs to store information about are:
· Medicines
· Suppliers
· Customers
· Prescriptions
· Sales
- Attributes of Each Entity
· Medicines:
· MedicineID (PK)
· MedicineName 
· Quantity
· Price
· Category
· ExpiryDate
· SuplierID (FK)
· Suppliers:
· SupplierID (PK)
· SupplierName 
· PhoneNumber
· Email
· Address
· Customers:
· CustomerID (PK)
· CustomerName
· DOB
· PhoneNumber
· Address
· Prescriptions:
· PrescriptionID (PK)
· CustomerID (FK)
· PrescriptionDate 
· DoctorName
· Sales:
· SaleID (PK)
· CustomerID (FK)
· SaleDate 
· TotalAmount 

- Relationships between entities

Customers and Prescriptions: One-to-Many (one customer can have multiple prescriptions over time, but each individual prescription is associated with only a single customer).
Customers and Sales: One-to-Many (one customer can make many sales transactions. However, a sale might not always be linked to a registered customer (e.g., a walk-in purchase)). 
Suppliers and Medicines: Many-to-Many (a single supplier can provide many different types of medicines, and a single type of medicine can be sourced from multiple different suppliers).
Sales and Medicines: Many-to-Many (a single sales transaction can include multiple different medicines, and a single medicine can be sold in many different sales transactions).

5. Entity Relationship Diagram (ERD)
- Insert ERD diagram here
- Include primary keys, foreign keys, cardinality

[image: ]
Figure 1. Entity-Relationship Diagram (ERD) for MediLink Pharmacy System.
6. Data Structure Design
- Tables created
Based on the scenario analysis, the following tables will be created:
1. Medicines
2. Suppliers
3. Customers
4. Prescriptions
5. PrescriptionItems (Linking table)
6. Sales

- Field names and data types
Here are the detailed specifications for each table and its fields:
Table: Suppliers
· SupplierID (AutoNumber, Primary Key) - Unique identifier for each supplier.
· SupplierName (Short Text) - Name of the main contact at the supplier.
· PhoneNumber (Short Text) - Contact phone number.
· Address (Long Text) - Physical address of the supplier.
Table: Medicines
· MedicineID (AutoNumber, Primary Key) - Unique identifier for each medicine.
· SupplierID (Number)
· MedicineName (Short Text) - Name of the medicine (e.g., "Amoxicillin 250mg Capsules").
· Category (Short Text) - Classification (e.g., "Antibiotic").
· Price (Currency) - Selling price per unit to the customer.
· Quantity (Number) - Current quantity of this medicine in stock.
· ExpiryDate (Date/Time).
Table: Customers
· CustomerID (AutoNumber, Primary Key) - Unique identifier for each customer.
· CustomerName (Short Text) - Customer's name.
· DateOfBirth (Date/Time) - Customer's date of birth.
· PhoneNumber (Short Text) - Customer's phone number.
· Address (Long Text) - Customer's physical address.
Table: Prescriptions
· PrescriptionID (AutoNumber, Primary Key) - Unique identifier for each prescription.
· CustomerID (Number, Foreign Key) - Links to the Customers table.
· PrescriptionDate (Date/Time) - Date the prescription was issued.
· PrescribingDoctor (Short Text) - Name of the doctor who issued the prescription.
Table: PrescriptionItems
· PrescriptionItemID (AutoNumber, Primary Key) - Unique identifier for each item within a prescription.
· PrescriptionID (Number, Foreign Key) - Links to the Prescriptions table.
· MedicineID Number, Foreign Key) - Links to the Medicines table.
· QuantityPrescribed (Number) - Quantity of this medicine prescribed.
· Instructions (Long Text) - Specific instructions for taking this medicine (e.g., "Take one tablet twice daily").
Table: Sales
· SaleID (AutoNumber, Primary Key) - Unique identifier for each sale.
· CustomerID (Number, Foreign Key) - Links to the Customers table.
· SaleDate (Date/Time) - Date and time of the sale.
· TotalAmount (Currency) - The total amount paid for the sale.
· PaymentMethod (Short Text) - Method of payment (e.g., "Cash", "Card", "Online").

- Relationships and constraints 

Relationships define how tables are linked, and constraints ensure data integrity.
Relationships:
· Customers to Prescriptions: One-to-Many.
· Customers.CustomerID (PK) – Prescriptions.CustomerID (FK)
· Customers to Sales: One-to-Many.
· Customers.CustomerID (PK) – Sales.CustomerID (FK)
· Prescriptions to PrescriptionItems: One-to-Many.
· Prescriptions.PrescriptionID (PK) – PrescriptionItems.PrescriptionID (FK)
· Medicines to PrescriptionItems: One-to-Many.
· Medicines.MedicineID (PK) – PrescriptionItems.MedicineID (FK)
Constraints:
· Primary Keys (PK): Each table has a unique AutoNumber primary key to uniquely identify each record.
· Foreign Keys (FK): Ensure relationships are maintained and data integrity is upheld.
· Required Fields: Fields like MedicineName, SupplierName, CustomerName (FirstName/LastName), PrescriptionDate, SaleDate, TotalAmount, QuantitySold, QuantityPrescribed, QuantityPurchased should generally be set as "Required" (cannot be left blank).
· Data Type Validation: Using appropriate data types (Currency, Date/Time, Integer, Short Text, Long Text) helps prevent incorrect data entry.
· Input Masks: Can be used for fields like PhoneNumber to ensure a consistent format.
· Indexes: Primary Keys are automatically indexed. 
This comprehensive design provides a solid foundation for the MediLink Pharmacy database in Microsoft Access.

7. Normalisation (Up to 3NF)
- Show steps of normalization
- Explain decisions

Normalisation is a systematic process for designing relational database schemas to reduce data redundancy and improve data integrity. It involves organizing attributes (columns) and tables in such a way that dependencies are properly enforced by database integrity constraints. The goal is to reach a state where data is stored efficiently and logically, minimizing anomalies during data insertion, deletion, and updates. We will aim for Third Normal Form (3NF).
Goals of Normalisation: Eliminate Redundant Data (store each piece of information only once); Improve Data Integrity (ensure data consistency and accuracy); Avoid Anomalies (prevent insertion, update, and deletion anomalies); Simplify Database Structure (make the database easier to understand, query, and maintain); Increase Flexibility (allow for easier modification and extension of the database schema).

Steps of Normalisation (Up to 3NF)
I'll use the MediLink Pharmacy database context to illustrate the process.

Step 1: First Normal Form (1NF). Each box in my table should hold only one piece of information (it must be atomic). Also, I shouldn't have groups of columns that repeat (like Medicine1, Quantity1, Medicine2, Quantity2). Every row needs a unique ID (Primary Key).
Step 2: Second Normal Form (2NF). This applies only if my table's unique ID (Primary Key) is made up of more than one column. If so, all other columns must depend on the entire key, not just part of it. For example: If my key was (PrescriptionID, MedicineID), then QuantityPrescribed depends on both. If MedicineName was wrongly put here, it only depends on MedicineID, violating 2NF.
Step 3: Third Normal Form (3NF). Make sure no column depends on another column that isn't the primary key. Data should directly describe the item identified by the primary key.

8.Sample Data
- Insert screenshots or tables (minimum 5 records per table)
[image: ][image: ][image: ][image: ][image: ]

9. Queries
- List queries created
- Purpose of each query
- Screenshots of results
1) To list customers whose birthdays are approaching in the next month for potential birthday offers.
[image: ][image: ][image: ]
2) To list all prescriptions issued by a Dr. Ben Carter.
[image: ]
[image: ][image: ]
3) To get a list of all suppliers and their contact information.
[image: ][image: ][image: ]
4) To identify medicines that are below their reorder level.



[image: ]
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5) List medicines belonging to a specific category, pain relief.
[image: ][image: ][image: ]
6) Get contact information for all customers.
[image: ]
[image: ][image: ]
7) List customers who have prescription by Dr. Anya Sharma.
[image: ][image: ][image: ]
8) List all sales that occurred on a particular date.
[image: ]
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9) Retrieve all information about a specific supplier.
[image: ][image: ][image: ]

10. Forms and Reports
- Screenshots of forms
[image: ]
- Screenshots of reports
[image: ][image: ]
- Explanation of functionality

Forms in Microsoft Access are interactive user interfaces designed for data entry, editing, and viewing records. They simplify interaction with tables by presenting data in a readable format, guiding users with controls like text boxes and combo boxes, and enabling easy navigation between records.
Reports in Microsoft Access are used for presenting, summarizing, and analyzing data from the database, typically for printing or distribution. They offer professional formatting capabilities, including headers, footers, and logos, and excel at aggregating data through grouping and summarization functions like sums, averages, and counts. Reports can display data hierarchically, incorporate charts and graphs for visualization, and be exported to various formats such as PDF or Excel.

11. Validation and Testing
- Testing methods
- Results
- Issues found and fixes

Validation focuses on preventing bad data from entering the system. This involves: Data Type Checks (making sure you enter numbers in number fields, dates in date fields, etc); Format Checks (ensuring data follows specific patterns, like email addresses or phone numbers); Range Checks (confirming values are within acceptable limits (e.g., quantity > 0)); Required Fields (making sure important information isn't left blank); Referential Integrity (keeping related data consistent across tables (e.g., you can't delete a customer if they have active sales)); Uniqueness (preventing duplicate entries where they shouldn't exist (like duplicate customer IDs)).
Validation is usually built into the database structure itself and the user interface forms.

Testing involves actively using the system to find problems and confirm it works as expected. Types of testing include: Unit Testing (checking small parts of the system individually (like one query or form)); Integration Testing (seeing how different parts work together (e.g., does data entered in a form save correctly to the table?)); System Testing (evaluating the entire database system to ensure it meets all requirements); User Acceptance Testing (UAT) (end-users check if the system meets their business needs).
Key testing activities involve checking if all functionality works, if data integrity is maintained, how performance is under load, if security is adequate, how usable the system is, and how well it handles errors [9].


12. Reflection
- Challenges faced
The primary challenges involved complex data modelling, particularly handling many-to-many relationships and ensuring proper normalization up to 3NF. Defining attribute granularity, such as splitting names and clarifying quantity fields, required careful consideration. Dealing with data variability, like diverse phone number formats, proved difficult with rigid input masks, shifting focus towards flexible data types and formatting. Understanding specific database tool limitations also required troubleshooting.

-Improvements for Future Projects
Future projects would benefit from more upfront time dedicated to thorough data modelling and ERD design. Relying less on rigid input masks for variable data and more on flexible data types with formatting applied during display will improve usability. Adopting modular development with continuous testing and leveraging advanced features of database tools will lead to more robust systems. Consistent documentation throughout the project is also key.


13. Conclusion
- Summary of system

The development of the MediLink Pharmacy database system has successfully established a structured and normalized foundation for managing critical pharmacy operations. Through careful design adhering to normalization principles up to 3NF, the system addresses data redundancy and integrity issues, ensuring consistency across customer, medicine, supplier, sales, and prescription data.
Key features include the separation of entities into distinct tables linked by appropriate relationships, the use of primary and foreign keys for data integrity, and the implementation of strategies to handle variable data like phone numbers effectively. The system is designed to support efficient data retrieval for various operational needs, from inventory management and sales tracking to customer relationship management and prescription handling.
While challenges related to data modelling complexity and attribute granularity were encountered, the project provided valuable learning experiences. Future iterations can build upon this foundation by further refining data handling, optimizing query performance, and potentially integrating more advanced features based on user feedback and evolving requirements. Overall, the MediLink Pharmacy database system provides a robust and scalable solution for managing pharmacy data.
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