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Green Leaf Organics


[bookmark: _Toc215653162]Introduction

Green Leaf Organics is a UK-based company committed to promoting healthy living and environmental sustainability. The company offers a range of certified organic food, eco-friendly personal care products, and biodegradable household goods. As consumer awareness of health and environmental issues continues to rise, demand for organic and sustainable products has increased significantly. To keep pace with this growth and enhance the customer experience, Green Leaf Organics plans to launch a fully functional online store.
Creating an effective online platform involves more than building a website; it requires a reliable, well-structured database system. The database will be the backbone of the platform, storing and managing crucial information, including products, suppliers, customers, orders, and reviews. Without a properly designed database, the system may experience data inconsistencies, stock errors, slow performance, and security risks.
The purpose of this project is to design and implement a relational database system that meets Green Leaf Organics' operational needs. The database must support key business processes, including supplier registration, product listing, customer registration, order processing, inventory management, and customer feedback. It must also ensure data accuracy, maintain integrity through appropriate constraints, and support secure transactions using commit and rollback mechanisms.
This report presents a comprehensive database design, including entity identification, relationships, and normalisation to Third Normal Form (3NF). It also details the system's implementation using SQL, sample data, stored procedures, triggers, and indexing techniques to enhance performance. The final solution aims to provide a scalable, efficient, and secure foundation for Green Leaf Organics' expanding online operations.
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Database design usually starts with Entity-Relationship Diagrams (ERDs), which offer both a conceptual and visual summary of the data model. These diagrams illustrate entities, their attributes, relationships, and primary keys. From ERDs, an Entity-Relationship Schema (ERS) can be created to specify the tables and their connections in a relational database. Unlike hierarchical and network models, this method explicitly links related tables through foreign keys, making data understanding and retrieval easier [1]. When converting ER models into relational schemas, normalisation is often used to reduce redundancy and prevent anomalies [2]. In the current ERD, the entities are Supplier, Product, ProductCategory, Customer, Orders, OrderedItems and Review.
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Each entity represents a unique real-world concept, making it easier to clearly separate responsibilities. For example, supplier data is kept separate from product data, which helps prevent duplication and ensures that updates, such as certification changes, are made only in one place. A thoughtful decision was to create an OrderItem entity rather than embedding products directly in the Orders table. This approach allows each order to include multiple products and provides flexibility for future features such as discounts, quantity management, and tracking pricing history. Plus, adding a Review entity encourages customer interaction and helps improve the platform by allowing feedback and ratings.
The relationships between entities are designed to accurately mirror real-world interactions while keeping the database efficient.
⮚ A one-to-many relationship exists between Supplier and Product, since each supplier can offer many products.
⮚ A many-to-many relationship exists between Product and Category, managed through the ProductCategory junction table. This setup avoids data duplication and makes product classification more flexible.
⮚ A one-to-many relationship links Customers and Orders, allowing customers to keep a record of their purchase history.
⮚ Orders and products are connected through the OrderItem table, enabling detailed tracking of quantities and prices.
This relational setup makes the database both flexible and logically sound. The use of junction tables is especially key, allowing the system to grow without creating redundant data.
To maintain data quality, several integrity constraints have been implemented. Primary keys make each record unique, and foreign keys enforce the relationships between tables, preventing orphaned records [3]. Additional rules, such as unique email addresses and rating limits, help ensure that data remains valid and meaningful. For example, limiting ratings to a range of 1–5 maintains consistency in customer feedback, while unique constraints stop users from creating duplicate accounts.
The database has been normalised to Third Normal Form (3NF) to reduce redundancy and ensure data consistency. First Normal Form (1NF) makes sure all attributes hold atomic values, while Second Normal Form (2NF) removes partial dependencies by ensuring every attribute depends on the entire primary key. Third Normal Form (3NF) then eliminates transitive dependencies so that non-key attributes rely only on the primary key [4]. For instance, supplier details are stored exclusively in the Supplier table rather than repeated in the Product table, saving storage space and simplifying updates.
The GreenLeaf Organics database design provides a clear, scalable framework aligned with operations, detailing entities, relationships, and constraints to ensure data integrity and management. Normalisation reduces redundancy, and the relational model allows complex interactions. Although balancing performance and data structure involves trade-offs, the design offers an effective compromise for current needs and future growth, ensuring reliable and scalable e-commerce capabilities.
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Implementation Documentation

[bookmark: _Toc215653178][image: ]When I have a clear idea of how the database will look, I start to create it. The first table is “Supplier”.[bookmark: _Toc215653180]Figure 2 - Creation of the table “Supplier”
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[bookmark: _Toc215653183]Figure 5 – Population of the table "Product”
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[image: ][bookmark: _Toc215653196]Figure 10 – Population of the table "Orders"
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Figure 11 – Creation of the table "Review"
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The database design for GreenLeaf Organics offers a structured, efficient solution supporting the company’s growing online operations. Using a relational model, it reliably manages functions such as supplier coordination, product management, customer records, order processing, and feedback. The design follows Third Normal Form (3NF), reducing redundancy and ensuring logical data storage, thereby improving accuracy and simplifying maintenance. Primary and foreign keys enforce referential integrity across related tables.
During implementation, stored procedures with transaction handling ensure safe operations, with COMMIT and ROLLBACK maintaining data consistency by preventing incomplete transactions. 
Overall, the design meets GreenLeaf Organics' needs and provides a scalable foundation for future growth.
Throughout this project, key design decisions impacted the database's effectiveness. Proper normalisation to 3NF reduced redundancy and improved data integrity, but it increased query complexity through multiple joins, illustrating the trade-off between data consistency and performance. Using constraints and transaction handling improved data reliability but required careful planning to avoid errors, while stored procedures with transaction control ensured database consistency during failures. The design could be improved by adding flexibility, such as expanding the certification system to support multiple certifications per product. The project also showed the importance of aligning database design with real-world business processes, ensuring it reflects actual operations. 
Overall, it highlights the importance of careful planning, structured design, and evaluation in developing a reliable, scalable database.
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57 ®  commit;
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