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[bookmark: _Toc243559209]1. Introduction
This report focuses on designing and developing a relational database for FastBite. It covers the management of customers, staff, restaurants, orders, menu items, deliveries, and stock. The report also includes database relationships and queries that can generate useful reports, such as available stock, delivered orders, and sales information.
[bookmark: _Toc243559210]2. Requirement Analysis
[bookmark: _Toc243559211]Requirements of the FastBite Business
FastBite is a food delivery business that works with local restaurants to provide meals to customers through online orders. The database needs to manage important information such as customers, restaurants, staff, orders, menu items, deliveries, and stock. The following requirements are based on realistic assumptions about how FastBite operates.
[bookmark: _Toc243559212]Functional Requirements
· The system should store and manage customer details, including name, contact information and delivery address.
· It should store restaurant details and the menu items they provide.
· Customers should be able to place orders containing one or more menu items.
· The system should record order details, prices, quantities, order dates and order status.
· Staff should be assigned to deliveries and their delivery status should be recorded.
· The system should maintain stock quantities and identify items that are low or unavailable.
· The database should generate reports such as delivered orders, available stock, customer orders and sales information.
[bookmark: _Toc243559213]Non-Functional Requirements
· Security: Customer and business information should only be accessible to authorised users.
· Accuracy: The database should maintain accurate and consistent order, customer and stock information.
· Performance: Queries and reports should return results quickly, even as the business grows.
· Reliability: The database should remain available and reduce the risk of data loss.
· Scalability: The database should support additional restaurants, customers, staff and cities as FastBite expands.
· Usability: The system should be simple for staff to use and manage.
[bookmark: _Toc243559214]3. Entity Analysis
The FastBite database requires a number of related entities to manage the business effectively. The main entities represent customers, restaurants, staff, orders, menu items, deliveries, stock and the cities in which FastBite operates. Each entity contains attributes that describe the information required by the business. Primary keys are used to uniquely identify records, while foreign keys are used to establish relationships between entities.
The Customer entity stores information about people who use FastBite to order food. Each customer is identified using a unique CustomerID.
The City entity stores the locations in which FastBite operates. This allows the business to organise customers, restaurants and staff according to their operating location.
The Restaurant entity stores information about restaurants that partner with FastBite.
The Staff entity stores information about FastBite employees. Staff may be responsible for deliveries or other operational activities.
The Delivery entity stores information about delivering customer orders.
1. List of relationships between various entities. 
The nine entities are City, Customer, Restaurant, Staff, MenuItem, CustomerOrder, OrderItem, Delivery and Stock. Their attributes, Access data types and primary/foreign keys are summarised in the table-structure figure in Section 7.1. City links customers, restaurants and staff to an operating area; Restaurant links menu items and orders to a partner; CustomerOrder records each order; OrderItem records its individual menu items; Delivery links an order to the assigned staff member; and Stock records available quantities. Each foreign key should use Number (Long Integer) to match the related AutoNumber primary key.

Relationship participation: each CustomerOrder must have a Customer and Restaurant; each OrderItem must have an Order and MenuItem; each Delivery must have an Order and Staff; each Stock record must have a MenuItem. A parent record may exist without child records. If one stock row is intended per menu item, enforce a unique index on Stock.MenuItemID. If only one delivery is allowed per order, enforce a unique index on Delivery.OrderID.
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[bookmark: _Toc243559215]4. Entity Relationship Diagram (ERD)
The ER diagram shows the main entities, their attributes, primary and foreign keys, and the relationships between them. It provides a clear visual representation of the database structure and helps ensure that data is organised correctly and duplication is reduced.
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[bookmark: _Toc243559216]5. Relational Schema
The relational schema was created from the ER diagram by converting each entity into a table. Primary keys uniquely identify each record, while foreign keys link related tables and maintain data consistency.
[image: ]
This relational schema provides a direct translation of the ERD into database tables. The PKs uniquely identify each record, while the FKs maintain relationships between related tables and help maintain referential integrity. 
[bookmark: _Toc243559217]6. Database Normalisation
[bookmark: _Toc243559218]6.1 Unnormalised data (UNF)
FastBite's spreadsheet records each order as a single wide row. A typical row contains the following fields:
[image: ]
This layout causes problems. Customer and restaurant details are repeated on every order, an order with a third item needs a new column, and changing a menu price means editing many rows.
[bookmark: _Toc243559219]6.2 First Normal Form (1NF)
A relation is in 1NF when every attribute holds a single atomic value and there are no repeating groups [1]. The repeating columns (Item1, Qty1, Price1, Item2, ...) were removed and each ordered item became its own row in a new OrderItem table. Names were split into FirstName and LastName so that each field is atomic.
[bookmark: _Toc243559220]6.3 Second Normal Form (2NF)
A relation is in 2NF when it is in 1NF and every non-key attribute depends on the whole primary key [2]. In the 1NF order-item rows, the key is (OrderID, Item). Item price and description depend only on the item, and customer and restaurant details depend only on the order. These partial dependencies were removed by creating MenuItem, CustomerOrder, Customer and Restaurant tables. Item details are now stored once, and OrderItem keeps only the quantity and the price paid.
[bookmark: _Toc243559221]6.4 Third Normal Form (3NF)
A relation is in 3NF when it is in 2NF and no non-key attribute depends on another non-key attribute (no transitive dependencies) [2], [3]. The following transitive dependencies were removed:
· CityName and PostcodeArea depend on the city, not on the customer, restaurant or staff member, so they were moved into the City table.
· Driver details (name, phone, role) depend on StaffID rather than on the order, so they were moved into the Staff table and referenced from Delivery.
· Delivery date and delivery status depend on the delivery, not on the order itself, so they were moved into the Delivery table.
· TotalAmount was removed from CustomerOrder because it is derived data: it can always be calculated as the sum of Quantity x UnitPrice in OrderItem. Storing it would risk inconsistent values.
[bookmark: _Toc243559222]6.5 Deliberate design choices
· OrderItem.UnitPrice repeats MenuItem.Price on purpose. It records the price at the time of purchase, so past orders stay correct if a menu price later changes.
· OrderStatus (in CustomerOrder) tracks the kitchen and order stage (Placed, Preparing, Out for Delivery, Delivered, Cancelled), while DeliveryStatus (in Delivery) tracks the delivery stage (Assigned, Out for Delivery, Delivered, Failed). Both are controlled with lists of permitted values.
[bookmark: _Toc243559223]6.6 Final normalised tables
The final design contains nine tables in 3NF: City, Customer, Restaurant, Staff, MenuItem, CustomerOrder, OrderItem, Delivery and Stock, as listed in Section 5. Each non-key attribute depends on the key, the whole key and nothing but the key.
[bookmark: _Toc243559224]7. Database Implementation
[bookmark: _Toc243559225]The database was implemented in Microsoft Access, a relational desktop database management system [2]. Each table was created in Design View, with AutoNumber primary keys and data types suited to the data.7.1 Table structures
Access data types were mapped from the logical design as follows: INT to AutoNumber (primary keys) or Number (foreign keys and quantities), VARCHAR to Short Text, DECIMAL to Currency, BOOLEAN to Yes/No and DATETIME to Date/Time. Foreign key fields use the Number (Long Integer) type so that they match the AutoNumber keys they reference
[image: ]
[bookmark: _Toc243559226]7.2 Relationships and referential integrity
Relationships were created in Database Tools > Relationships. Referential integrity was enforced on every relationship, and cascade delete was not enabled, so a parent record cannot be deleted while related child records exist. This protects order history. The relationships created were: City to Customer, Restaurant and Staff; Customer to CustomerOrder; Restaurant to CustomerOrder and MenuItem; CustomerOrder to OrderItem; MenuItem to OrderItem; CustomerOrder to Delivery; Staff to Delivery; and MenuItem to Stock.
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[bookmark: _Toc243559227]





7.3 Sample data
Five sample records are shown for each of the nine proposed tables, using a mixture of Access screenshots and typed tables. Replace the typed CustomerOrder, OrderItem and Delivery examples with actual Access screenshots to verify implementation.
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[bookmark: _Toc243559228]8. Query Development and Testing
8. Query Implementation
Three queries were created and executed in Microsoft Access to support FastBites' daily operations. These queries help identify low-stock menu items, monitor completed deliveries and review customer orders. Each query was tested using the sample records stored in the database, and screenshots of the query design and results are provided below.
Low Stock Query .1
This query identifies menu items where the available stock quantity is equal to or below the reorder level. It helps FastBites identify items that need restocking and maintain sufficient stock for customer orders.

[image: ]
Test Result: Passed – The query successfully displayed items with low stock levels.
Delivered Orders Query.2
The Delivered Orders Query was created in Microsoft Access to identify orders that have been successfully delivered to customers. It connects the Customer, CustomerOrder and Delivery tables and uses the criteria "Delivered" to display only completed deliveries.This query helps FastBites track completed orders, monitor delivery performance and maintain accurate delivery records.

[image: ][image: ]
Test Result: The query successfully displayed orders with the delivery status "Delivered".
Customer Orders   Query 3:
The Customer Orders Query was created in Microsoft Access to display customer order information, including customer names, restaurant names, order dates, quantities and prices. It connects four related tables and calculates the total price of each ordered item by multiplying the quantity by the unit price. This query helps FastBites review customer purchases, check order details and monitor sales information more efficiently.
[image: ]
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Test Result: The query successfully displayed customer orders and calculated the correct line totals.
[bookmark: _Toc243559229]9. Validation and Testing

9. Validation and Testing
The FastBites database was tested in Microsoft Access to check its functionality, accuracy and data integrity. The tests covered customer records, relationships between tables, stock availability, delivery information and order calculations. The results showed that the database could process valid customer records, reject invalid foreign key values and generate useful business reports. The negative stock quantity validation test is recorded separately until its result is confirmed.
The following test cases were designed to check the database in Microsoft Access.
	Test ID
	Test Description
	Expected Result
	Actual Result

	T01
	Enter a new customer with valid details
	Customer record is saved successfully
	Passed

	T02
	Enter an order with an invalid CustomerID
	Access rejects the record due to referential integrity
	passed

	T03
	Run the Low Stock Query
	Items at or below the reorder level are displayed
	Passed

	T04
	Run the Delivered Orders Query
	Only delivered orders are displayed
	Passed

	T05
	Run the Customer Orders Query
	Customer details and correct line totals are displayed
	To be confirmed

	T06
	Enter a negative quantity in the Stock table
	Access rejects the negative value if a validation rule is configured
	To be tested


The low stock and delivered orders queries produced the expected results during testing. The remaining tests should be completed in Microsoft Access to confirm that the database works correctly.

[bookmark: _Toc243559230]10. Design Decisions
The design separates customers, restaurants, menu items and orders into related tables to reduce repeated information. Primary keys identify each record and foreign keys connect related records [1], [2]. An OrderItem table supports orders containing several menu items. UnitPrice is stored in OrderItem to preserve the historical sale price even if the menu price changes. TotalAmount should be calculated in a query rather than stored in CustomerOrder. Deleting related order records automatically is avoided to protect order history. The database assumes each order belongs to one restaurant.
[bookmark: _Toc243559231]11. Reflection
One challenge was turning the original spreadsheet-style data into separate tables without losing the links between customers, orders and deliveries. Choosing suitable primary and foreign keys also required care, particularly in Microsoft Access where related key fields need compatible data types. Preparing the sample records helped me understand how one-to-many relationships work. This project improved my understanding of normalisation, referential integrity and how queries can turn stored records into useful business information. The remaining practical task is to capture and verify the Access query and relationship evidence.
[bookmark: _Toc243559232]12. Future Improvements
In the future, FastBite could introduce data-entry forms to make order processing easier and reduce typing mistakes. Additional reports could show monthly sales, popular menu items and low-stock alerts. A secure multi-user database platform could be considered if the business expands beyond the practical limits of a small Microsoft Access deployment [2].
[bookmark: _Toc243559233]13. Conclusion
The proposed FastBite database design brings customer, restaurant, staff, menu, order, delivery and stock information into nine linked tables. The relational structure supports more consistent records and provides a foundation for stock and delivery reporting. Sample data and several Access table screenshots have been included. To fully demonstrate implementation, the remaining relationships screenshot, query results and recorded test outcomes must be added before submission.
[bookmark: _Toc243559234]14. References (IEEE Style)
[1] R. Elmasri and S. B. Navathe, Fundamentals of Database Systems, 7th ed. Pearson, 2016.

[2] T. Connolly and C. Begg, Database Systems: A Practical Approach to Design, Implementation, and Management, 6th ed. Pearson, 2015.

[3] C. J. Date, An Introduction to Database Systems, 8th ed. Addison-Wesley, 2004.


Page | 2

image4.jpg
Relationship

City — Customer

City — Restaurant

City — Staff

Customer — CustomerOrder
Restaurant — Menultem
Restaurant — CustomerOrder
CustomerOrder — Orderltem
Menultem — Orderltem
CustomerOrder — Delivery
Staff — Delivery

Menultem — Stock

Description
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FastBite - Entity Relationship Diagram (ERD)
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Entity
Customer

City

Restaurant
Staff

Menultem
CustomerOrder
Orderltem
Delivery

Stock

Attributes

CustomerlD, FirstName, LastName, Email, Phone, Address, CitylD

CityID, CityName, PostcodeArea

RestaurantID, RestaurantName, Phone, Address, CitylD

StaffID, FirstName, LastName, Phone, Role, CitylD

MenultemID, RestaurantID, temName, Description, Price, Availability
OrderlD, CustomerlD, RestaurantlD, OrderDate, TotalAmount, OrderStatus
OrderltemID, OrderID, MenultemID, Quantity, UnitPrice

DeliveryID, OrderlD, StafflD, DeliveryDate, DeliveryStatus

StockID, MenultemID, QuantityAvailable, ReorderLevel, LastUpdated

Data Type

INT, VARCHAR
INT, VARCHAR
INT, VARCHAR
INT, VARCHAR

INT, VARCHAR, DECIMAL, BOOLEAN
INT, DATETIME, DECIMAL, VARCHAR

INT, DECIMAL

INT, DATETIME, VARCHAR

INT, DATETIME

Primary Key
CustomerlD
CitylD
RestaurantID
StafflD
MenultemID
OrderlD
OrderltemID
DeliverylD
StocklD

Foreign Key

CitylD

CitylD

CitylD

RestaurantID
CustomerlD, Restaurant|D
OrderlD, MenultemID
OrderlD, StaffID
MenultemID




