



Contents
Scenario Analysis	2
2. Entity Relationship Diagram (ERD)	2
3. Data Structure Development	5
4. Normalization Compliance	9
5. Sample Data Population	10
6. Query Development	11
7. Validation and Testing	12
References	14






[bookmark: _Toc225197706]Scenario Analysis
MediLink Pharmacy is expanding, but at the same time, it handles important data like medicine information, customer data, prescriptions, and sales through manual means. This might be fine for a small business, but there are a number of pitfalls involved with this method.

One of the major pitfalls of this method is the presence of duplicate data. Writing down data related to medicine information manually will surely result in errors, as well as retrieving data from a manual system, which might be time-consuming.

To eliminate these problems, MediLink Pharmacy has opted for a relational database system, which has been created with Microsoft Access. The idea behind this system is simple: organize all the business data in a structured manner.

The major entities involved with this system are customers, sales, sale details, and medicine. This is a real-world scenario, as people will come, buy medicines, and the details of these purchases need to be recorded accurately.
[bookmark: _Toc225197707]2. Entity Relationship Diagram (ERD)

The ERD is a graphical representation of the structure in which the database is built and how all these parts are interconnected. It is based on a relational model with a one-to-many relationship:

* One customer can make many sales
* Each sale can contain many items (SaleDetails)
* Each medicine can be present in many sales

From this, we can draw the relationships as follows:

* Customers to Sales (1-to-many)
* Sales to SaleDetails (1-to-many)
* Medicine to SaleDetails (1-to-many)

Primary keys are used to uniquely identify any data in a table, while foreign keys are used to relate tables to maintain data integration and consistency. This way, we avoid redundancy because we are storing data for medicine in one place and can access it anywhere.

2. ERD Overview
This is a representation of the structure of the MediLink Pharmacy database. It shows the key entities, their respective attributes, and how they are related to each other, including the primary and foreign keys.
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The database structure was based on the ERD model, where each table represents an entity with its attributes.

**Customers Table**
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The table contains customer information as follows:

- CustomerID (Primary Key)
- CustomerName
- Surname
- Phone Number
- Email

The system can contact customers in case of any need.

**Sales Table**
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The table contains all sales transactions as follows:

- SaleID (Primary Key)
- CustomerID (Foreign Key)

The system can trace any sale to a particular customer.

**SaleDetails Table**
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The table contains details of sales made to customers as follows:

- SaleDetailID (Primary Key)
- SaleID (Foreign Key)
- MedicineID (Foreign Key)
- Quantity
- UnitPrice

The table is important because a single sale can involve more than one medicine with different quantities and prices.

**Medicine Table**
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The table contains details of medicines sold to customers as follows:

- MedicineID (Primary Key)
- TypeOfMedicine
- Brand
- Name
- Category
- Price

The system can keep records of different medicines.

Referential Integrity Constraints

The system enforces referential integrity among tables to ensure data consistency. For instance, a sale cannot be made without a customer.
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 The relationship between the tables in the database.

The diagram represents the structure of the database. There are multiple tables that are related to each other through keys. The tables are divided into different entities to eliminate redundancy, thereby meeting the requirements of Second Normal Form (2NF) and Third Normal Form (3NF).

The database has been created with normalization compliance up to 3NF.

1NF: The data has atomic values, with no repeating fields or multiple values for a single attribute.

2NF: All non-key attributes are fully dependent on the primary key. This is important for the SaleDetails table, as it depends on the specific sale-medicine pair.

3NF: There are no transitive relationships, with non-key attributes depending only on the primary key, not on other non-key attributes.

Normalization minimizes data redundancy. For example, the medicine information isn’t duplicated with each sale; it’s related through a foreign key.
[bookmark: _Toc225197710]5. Sample Data Population
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In this section, the construction of the database is explained, focusing on the primary key (SaleDetailID), which is used to uniquely identify each record in the database. Additionally, the foreign keys (SaleID and MedicineID) are discussed.
In order to simulate a real-world scenario, sample data was populated into the database. Each table in the database contains at least five records, ranging from different kinds of customers to different kinds of medicines and transactions.

The data represents a typical scenario in which customers in a pharmacy are buying several kinds of medicines in one single transaction.


[bookmark: _Toc225197711]6. Query Development

A number of queries were written to demonstrate the ability to extract important data from the database.

**SalesQuery**

This query combines data from several tables to provide detailed information regarding sales. It includes customer names, medicine names, quantities sold, unit prices, and total cost incurred in each transaction. Calculated fields are included to calculate the total value spent in each transaction. This query can be used to retrieve detailed information regarding transactions.

**CustomerTotalSpent**

This query uses aggregation to calculate the total amount spent by each customer. It can be used to identify patterns in spending.

**MostSoldMedicines**

The query uses aggregation to calculate the total quantity sold for each type of medicine and then orders the results in descending order to identify which medicines are most popular.

**HighValueSales**

The query can be used to identify transactions whose total value exceeds a certain limit (in this case, £70).


[bookmark: _Toc225197712]7. Validation and Testing
The database was tested to ensure that all the functional requirements are met.

All relationships were checked to ensure that the referential integrity is maintained. Test data was inserted into all the tables. Queries were run to ensure that the data was correct.

For example:
- Calculations in sales were correct
- Aggregated queries were correct
- Filters were correctly applied to the data

No major problems were encountered in the testing process. This is an indication that the system works as expected.

Conclusion
The MediLink Pharmacy database eliminates the old process of manually handling data with a clean, organized electronic system. The use of a relational database will result in more accurate data, less duplication of data, and strong reporting capabilities.

This process will give the company significant understandings of customers and products, enabling the company to make better decisions. This process will also have the ability to expand, such as working with suppliers or even controlling inventory.

Overall, this project demonstrates a strong understanding of database design, normalization, and creating useful queries.
To sum it all up, the creation of this database really highlights how crucial it is to plan carefully and design things in a structured way. During this project, we set up a database to help manage a pharmacy system efficiently, organizing all the information into distinct categories like Customers, Sales, Medicine, and SaleDetails. Each of these categories plays a unique role, and together they create a cohesive and functional relational database.

In the early stages, we relied on an Entity Relationship Diagram (ERD) to map out how everything connects. This visual tool helped us see the relationships between different parts of the database and figure out which elements would act as primary keys. Thanks to this clear blueprint, moving from the design phase to actually bringing the database to life in Microsoft Access went quite smoothly.

Another important part of the project was ensuring our data was well-organized by normalizing it up to Third Normal Form (3NF). This step was vital in reducing duplication and making sure the data was stored in an efficient way. By dividing the information into multiple related tables and using foreign keys to link them, we managed to keep things tidy. For instance, details about medicines are kept in a single table and referred to in transactions through the SaleDetails table, enhancing data integrity and making updates easier.

Once we moved into the implementation phase in Microsoft Access, it became even clearer how essential it is to structure data correctly. We set up each table with the right data types and defined primary keys to uniquely identify each record. Foreign keys were used effectively to link tables, maintaining referential integrity across the board. The SaleDetails table stands out for its role in connecting sales and medicines, showcasing how to manage many-to-many relationships seamlessly through an intermediary.

On top of that, we utilized queries in the database to pull out valuable insights. For example, queries measuring total customer spending and identifying the most sold medicines offer actionable information about the system's performance. This shows that a well-constructed database serves not just as a repository but also as a powerful tool for decision-making.

Ultimately, this project illustrated how theoretical ideas like normalization and relational design can come into play in real-world applications. The end result is a well-organized database that's scalable and precise, making it a great fit for managing a pharmacy. Through this experience, I've gained a deeper understanding of database design and how these principles can effectively meet both practical needs and technical standards, laying a solid groundwork for future efforts in database development and data management.
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