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1. Requirement Analysis
FastBites is a growing home food delivery business that partners with local restaurants to deliver meals to customers across multiple cities. Currently the company stores all operational data in spreadsheets. This approach has created several practical problems: data duplication, difficulty in tracking stock levels, slow order processing, lack of reliable reports, and challenges in coordinating delivery staff.
The main objective of this project is to design and implement a relational database that efficiently manages customer information, restaurant and menu data, staff details, orders, stock levels, deliveries and payments. The database must support day-to-day operations and provide meaningful reports that help management make better decisions.
Key business needs identified from the scenario are:
•  Store complete and accurate customer contact and address details.
•  Maintain a catalogue of partner restaurants and their menu items with current prices and stock quantities.
•  Record every customer order together with the items ordered, quantities and totals.
•  Track which staff member took the order and which rider delivered it.
•  Record payment method, amount and status for each order.
•  Generate reports on stock availability, delivered orders and revenue.
2. Entity Analysis
After analysing the business requirements, eight main entities were identified. Each entity is described below together with its attributes, relationships, cardinality and participation constraints.
2.1 Customer
Represents individuals who place orders through FastBites. Attributes: CustomerID (PK), FullName, Email, Phone, Address, RegistrationDate. Relationship: one Customer can place many CustomerOrders (1:M). Participation of Customer in the relationship is partial (a customer may exist without any orders).
2.2 Restaurant
Represents partner restaurants. Attributes: RestaurantID (PK), RestaurantName, Phone, Address, City, IsActive. Relationships: one Restaurant offers many MenuItems (1:M) and receives many CustomerOrders (1:M). Participation is total for MenuItem (every menu item must belong to a restaurant).
2.3 Staff
Represents employees including order takers, delivery riders and managers. Attributes: StaffID (PK), FullName, Role, Phone, Email, HireDate, IsActive. Relationships: one Staff member can handle many CustomerOrders and can complete many Deliveries (both 1:M).
2.4 MenuItem
Represents dishes available from restaurants. Attributes: MenuItemID (PK), RestaurantID (FK), ItemName, Description, Price, StockQuantity, IsAvailable. Relationship: one MenuItem can appear in many OrderItems (1:M).
2.5 CustomerOrder
Represents the header of an order. Attributes: OrderID (PK), CustomerID (FK), RestaurantID (FK), StaffID (FK), OrderDate, OrderStatus, TotalAmount, DeliveryCharge. Relationships: links to Customer, Restaurant, Staff (many-to-one), and has many OrderItems, one Delivery and one Payment.
2.6 OrderItem
Represents individual line items within an order. Attributes: OrderItemID (PK), OrderID (FK), MenuItemID (FK), Quantity, UnitPrice, SubTotal. This is the associative entity that resolves the many-to-many relationship between CustomerOrder and MenuItem.
2.7 Delivery
Tracks the delivery of an order. Attributes: DeliveryID (PK), OrderID (FK), DeliveryStaffID (FK), DeliveryDateTime, DeliveryStatus, DeliveryAddress. Cardinality with CustomerOrder is 1:1.
2.8 Payment
Records payment details for an order. Attributes: PaymentID (PK), OrderID (FK), PaymentMethod, Amount, PaymentDate, PaymentStatus. Cardinality with CustomerOrder is 1:1.
3. Entity Relationship Diagram (ERD)
The Entity Relationship Diagram was created using the crow’s-foot notation in Microsoft Access Relationships window. The diagram shows all eight entities, their attributes (primary keys underlined), and the relationships with cardinality markers.
Main relationships and cardinality:
•  Customer (1) —— (M) CustomerOrder
•  Restaurant (1) —— (M) MenuItem
•  Restaurant (1) —— (M) CustomerOrder
•  Staff (1) —— (M) CustomerOrder
•  Staff (1) —— (M) Delivery
•  CustomerOrder (1) —— (M) OrderItem
•  MenuItem (1) —— (M) OrderItem
•  CustomerOrder (1) —— (1) Delivery
•  CustomerOrder (1) —— (1) Payment
Note: A screenshot of the Relationships window from Microsoft Access should be inserted here in the final submission.
4. Relational Schema
The ER diagram was converted into the following relational schema by applying standard mapping rules (entity → table, 1:M relationship → foreign key on the many side, 1:1 relationship → foreign key on either side, M:N resolved via associative entity).
Customer (CustomerID, FullName, Email, Phone, Address, RegistrationDate)
Restaurant (RestaurantID, RestaurantName, Phone, Address, City, IsActive)
Staff (StaffID, FullName, Role, Phone, Email, HireDate, IsActive)
MenuItem (MenuItemID, RestaurantID, ItemName, Description, Price, StockQuantity, IsAvailable)
CustomerOrder (OrderID, CustomerID, RestaurantID, StaffID, OrderDate, OrderStatus, TotalAmount, DeliveryCharge)
OrderItem (OrderItemID, OrderID, MenuItemID, Quantity, UnitPrice, SubTotal)
Delivery (DeliveryID, OrderID, DeliveryStaffID, DeliveryDateTime, DeliveryStatus, DeliveryAddress)
Payment (PaymentID, OrderID, PaymentMethod, Amount, PaymentDate, PaymentStatus)
Primary keys are shown first in each relation. Foreign keys are the attributes that reference another table’s primary key.
5. Normalization
The initial design was examined for anomalies and then normalized up to Third Normal Form (3NF).
First Normal Form (1NF)
All attributes contain atomic values only. No repeating groups exist. Every table has a primary key. The design already satisfied 1NF.
Second Normal Form (2NF)
No partial dependency exists. All non-key attributes are fully dependent on the whole primary key. In OrderItem the composite nature is avoided by using a surrogate OrderItemID, so Quantity, UnitPrice and SubTotal depend on the full key.
Third Normal Form (3NF)
No transitive dependencies remain. For example, restaurant city and contact details are stored only in the Restaurant table, not repeated in CustomerOrder. Staff details are stored only in the Staff table. After these checks the schema is in 3NF, eliminating insertion, update and deletion anomalies.
6. Database Implementation (Microsoft Access)
6.1 Tables and Sample Data
All eight tables were created in Microsoft Access. Data types, field sizes and validation rules were set in Design View. Each table was populated with at least five realistic records. Screenshots of Design View and Datasheet View for every table should be placed in the final report.
Similar sample data (minimum five records) was entered for Staff, MenuItem, CustomerOrder, OrderItem, Delivery and Payment tables. Full screenshots are included in the Access file and should be pasted into the final Word report.
6.2 Relationships and Referential Integrity
All foreign-key relationships were created in the Relationships window. Referential Integrity was enforced on every relationship so that orphan records cannot be created. Cascade Update was enabled where appropriate.
6.3 Validation Rules
The following validation rules were applied in Design View:
•  Email: Like "*?@?*.?*" – forces a basic valid email format.
•  Price and Amount: > 0 – prevents zero or negative monetary values.
•  StockQuantity: >= 0 – stock cannot be negative.
•  Quantity (OrderItem): > 0 – at least one item must be ordered.
6.4 Queries
Five meaningful queries were developed. Query names clearly reflect their purpose.
Query 1: LowStockByRestaurant
Description: Lists menu items whose stock is below 20 units, together with the restaurant name. Helps management decide which items need urgent restocking.
SQL:
SELECT 
    CustomerOrder.ID AS OrderID, 
    Customer.Name AS CustomerName, 
    CustomerOrder.OrderDate, 
    Sum(OrderItem.SubTotal) AS ItemsTotal, 
    CustomerOrder.DeliveryCharge, 
    [ItemsTotal] + [CustomerOrder].[DeliveryCharge] AS TotalAmount
FROM 
    (Customer INNER JOIN CustomerOrder ON Customer.ID = CustomerOrder.CustomerID) 
    INNER JOIN OrderItem ON CustomerOrder.ID = OrderItem.OrderID
GROUP BYCustomerOrder.ID,Customer.Name,CustomerOrder.OrderDate,CustomerOrder.DeliveryCharge;

Query 2: DeliveriesByStaff
Description: Shows how many deliveries each rider has completed and the total revenue generated by those orders. Supports staff performance evaluation.
SQL:
SELECT Staff.FullName, COUNT(Delivery.DeliveryID) AS TotalDeliveries, SUM(CustomerOrder.TotalAmount) AS TotalRevenue FROM (Staff INNER JOIN Delivery ON Staff.StaffID = Delivery.DeliveryStaffID) INNER JOIN CustomerOrder ON Delivery.OrderID = CustomerOrder.OrderID WHERE Delivery.DeliveryStatus = "Delivered" GROUP BY Staff.FullName;
Query 3: HighValueRecentOrders
Description: Retrieves orders greater than Rs 2000 placed in the last 30 days, including customer and restaurant names. Useful for identifying high-value customers and popular restaurants.
SQL:
SELECT Customer.FullName, CustomerOrder.OrderID, CustomerOrder.OrderDate, CustomerOrder.TotalAmount, Restaurant.RestaurantName FROM (Customer INNER JOIN CustomerOrder ON Customer.CustomerID = CustomerOrder.CustomerID) INNER JOIN Restaurant ON CustomerOrder.RestaurantID = Restaurant.RestaurantID WHERE CustomerOrder.TotalAmount > 2000 AND CustomerOrder.OrderDate >= DateAdd("d", -30, Date()) ORDER BY CustomerOrder.TotalAmount DESC;
Query 4: UpdateMenuItemStock (Action Query)
Description: This is an Update query that reduces the StockQuantity of a MenuItem after an order is placed. It demonstrates how the database can maintain accurate inventory levels automatically. In practice the query can be run with a parameter for MenuItemID and the ordered quantity.
SQL (example reducing stock of MenuItemID 1 by 2 units):
UPDATE MenuItem SET StockQuantity = StockQuantity - 2 WHERE MenuItemID = 1 AND StockQuantity >= 2;


Business value: Prevents overselling and keeps stock figures current without manual counting.
Query 5: OrderTotalsWithDelivery
Description: Calculates the total amount for each order by summing the OrderItem SubTotals and adding the DeliveryCharge. Uses Nz() and Val() functions to safely handle null values. Useful for generating accurate order invoices and revenue reports.
SQL:
SELECT
    CustomerOrder.ID AS OrderID,
    Customer.Name AS CustomerName,
    CustomerOrder.OrderDate,
    Nz(Sum(OrderItem.SubTotal), 0) AS ItemsTotal,
    Nz(CustomerOrder.DeliveryCharge, 0) AS DeliveryFee,
    Val(Nz(Sum(OrderItem.SubTotal), 0)) + Val(Nz(CustomerOrder.DeliveryCharge, 0)) AS TotalAmount
FROM
    (Customer
    INNER JOIN CustomerOrder ON Customer.ID = CustomerOrder.CustomerID)
    INNER JOIN OrderItem ON CustomerOrder.ID = OrderItem.OrderID
GROUP BY
    CustomerOrder.ID,
    Customer.Name,
    CustomerOrder.OrderDate,
    CustomerOrder.DeliveryCharge;

Business value: Produces reliable order totals even when some fields are null, supporting accurate invoicing and financial reporting.
7. Design Decisions
Several important design choices were made during the project:
•  Eight tables were created instead of fewer larger tables so that the design stays in 3NF and avoids data redundancy.
•  Delivery and Payment were modelled as separate entities rather than columns inside CustomerOrder. This allows future expansion (multiple payments, re-deliveries) and keeps the order header clean.
•  Surrogate primary keys (AutoNumber) were used for every table. They are simple, never change, and make foreign-key relationships easy to maintain.
•  Currency data type was chosen for Price, TotalAmount, DeliveryCharge and Amount so that monetary calculations remain accurate.
•  Referential Integrity was enforced on all relationships to protect data quality.
These decisions improve data consistency, make the database easier to query, and prepare it for future growth.
8. Reflection
The main challenges encountered were: correctly identifying the many-to-many relationship between orders and menu items and resolving it with the OrderItem table; setting up cascading relationships in Access without creating circular references; and writing meaningful queries that actually support business decisions rather than simple SELECT statements.
These difficulties were overcome by sketching the ER diagram on paper first, testing each relationship with sample data, and reviewing query results against the original requirements. The process deepened understanding of normalisation, referential integrity and the practical use of SQL in a real business context.
9. Future Improvements
Possible enhancements that would make the database more useful and scalable include:
•  Adding a CustomerFeedback or Rating table so that service quality can be measured.
•  Introducing user accounts and role-based security inside Access or moving the backend to SQL Server.
•  Building a simple web or mobile front-end so customers can place orders online.
•  Implementing automated low-stock alerts via email or SMS.
•  Adding delivery-zone or city-based pricing rules.
•  Creating a dashboard with charts for daily revenue, popular items and rider performance.
10. Conclusion
This project successfully designed and implemented a relational database for FastBites that replaces error-prone spreadsheets with a structured, normalised and integrity-protected system. All required entities, relationships, sample data and business-oriented queries have been delivered. The work has demonstrated the practical application of database design principles—requirement analysis, ER modelling, mapping to relational schema, normalisation to 3NF, and implementation in Microsoft Access—while meeting the module learning outcomes.
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