EcoRide – Electric Bike Rental Database System
Task 1: Scenario Analysis
Main Entities:
1. Riders: Store rider information like name, contact information, and ID.
2. Bicycles - keep information regarding the type of bike, condition, and where it is located.
3. Rentals - capture the date, duration, and price of each rental.
4. Staff - record staff involved in maintenance.
5. Maintenance - log all maintenance activities done to bikes.

Relationships:
• One rider can make many rentals.
• One bike can appear in many rentals, but only one at a time.
• A single staff member can execute numerous maintenance procedures.
• One bike can have many maintenance logs.
Task 2: Entity Relationship Diagram (ERD) – Text Description
Examples of entities and keys are: Rider (RiderID PK), Bike (BikeID PK), Staff (StaffID PK), and Rental (RentalID PK, RiderID FK, BikeID FK).
• Maintenance (BikeID FK, StaffID FK, MaintenanceID PK)

Rider 1-∞ Rental; Bike 1-∞ Rental; Bike 1-∞ Maintenance; Staff 1-∞ Maintenance

Task 4: Normalisation (3NF)
All tables are in 3NF because:
1. No repeating groups - (1NF)
2. All non-key attributes depend completely on the primary key (2NF)
3. No transitive dependencies (3NF)
Each table represents a single entity, with clean relationships through foreign keys.
Task 5: Sample Data Population
INSERT INTO Rider VALUES
(1, 'Hamza Ali', '0789001122', 'U12345')
(2, 'Sarah Khan', '0792213456', 'U54321'),
(3, 'James Lee', '0776543321', 'U67890'),
(4, 'Amir Patel', '0712345678', 'U99887'),
(5, 'Emily Brown', '0756677889', 'U55667');

INSERT INTO Bike VALUES
(1, 'Standard E-Bike', 'Good', 'Park Station')
(2, 'Mountain E-Bike', 'Needs Service', 'Campus A')
(3, 'Standard E-Bike', 'Good', 'City Centre'),
(4, 'Cargo E-Bike', 'Excellent', 'Train Station'),

(5, 'Standard E-Bike', 'Good', 'Campus B');
INSERT INTO Staff VALUES

(1, 'John Mechanic', 'Technician'),
(2, 'Lucy Inspector', 'Inspector');
INSERT INTO Rental VALUES
(1, 1, 1, '2025-01-10', '2025-01-10', 3.50),
(2, 2, 3, '2025-01-11', '2025-01-11', 3.50),

(3, 3, 4, '2025-01-12', '2025-01-12', 5.00),
(4, 4, 1, '2025-01-12', '2025-01-13', 7.00),
(5, 5, 2, '2025-01-13', NULL, 0.00); INSERT INTO Maintenance VALUES (1, 2, 1, '2025-01-05', 'Brake adjustment'), (2, 4, 2, '2025-01-06', 'Full inspection');


Task 6: Example Queries
1. List all bikes currently out on rental:
SELECT BikeID FROM Rental WHERE ReturnDate IS NULL;

2. Bikes that require servicing:

SELECT * FROM Bike WHERE ConditionStatus = 'Needs Service';
3. Most frequently used bikes:
SELECT BikeID, COUNT(*) AS TotalRentals
FROM Rental

GROUP BY BikeID

ORDER BY TotalRentals DESC;
4. Rentals by a particular rider:
SELECT * FROM Rental WHERE RiderID = 1;
5. History of Bike Maintenance: SELECT Bike.BikeID, Details, ServiceDate FROM Bike JOIN Maintenance ON Bike.BikeID = Maintenance.BikeID;
Task 7: Validation & Testing
This database meets the requirements because:
• Riders can be registered.
Records of bikes and their statuses are maintained.
• Rentals are trackable with correct timestamps.
• Maintenance logs include staff involvement.
• Queries illustrate real-world use cases, such as availability, service checks, and user activity.

Testing included:
• Validating foreign key constraints
• Ensuring rentals update when returned
• Maintenance logs are checked to connect correctly with bikes and staff.
Task 2 
1. Introduction

1.1 Purpose of the Report
This report describes the design and implementation of the database system for EcoRide, a firm providing services for renting electric bikes. It covers the development of a structured solution to streamline operations and keep proper records, which will also support management decision-making.

1.2 Background of the Case
EcoRide is a project on green transportation to make the travel smart and healthy. In the current scenario, the manual process invites a lot of operational inefficiencies, including overbookings and untracked bike maintenance. This database system digitizes the tracking of riders, bikes, rentals, and staff involvement in each.
2. Scenario Explanation
2.1 Overview of EcoRide
EcoRide-registered riders can rent electric bikes from multiple stations. While bikes can be returned at any station, maintenance and staff activities need to be kept track of efficiently.
2.2 Objectives of the Database System
The database system seeks to:
•Rider registration and maintaining of their details.
• Provide the ability to track information about bikes, such as their type, condition, location, and maintenance history.
• Record rental transactions including rental/return dates, duration, and cost.
• Monitor staff involvement in servicing and inspecting bikes

3. Design and Implementation
3.1 Task 1 Overview
Based on the scenario requirements, a relational database was designed. Key entities include Riders, Bikes, Rentals, Maintenance, and Staff. Core features will include:
Entity relationships defined with primary and foreign keys.
 Sample data added to demonstrate practical use.
 Queries developed to track rentals, bike availability, and maintenance.
3.2 Entity-Relationship Diagram (ERD).
3.3 Data Structure Development
Entities and attributes:
•riders: RiderID (PK), Name, Contact, Email, IDNumber
•Bikes: BikeID, Type, Condition, Location, MaintenanceHistory
•Table Rentals: RentalID (PK), RiderID (FK), BikeID (FK), RentalDate, ReturnDate, Duration, Cost
•Maintenance: MaintenanceID (PK), BikeID (FK), StaffID (FK), ServiceDate, Details
•Staff: StaffID (PK), Name, Role, Contact
3.4 Normalization Compliance
The database is normalized to Third Normal Form (3NF) in order to reduce redundancy; thus, each attribute is dependent on the primary key.
3.5 Sample Data Population
Sample data includes:
•5 riders
•5 bikes
• 5 rental transactions
•5 maintenance logs
•3 staff members


3.6 Query Development
Sample queries:
1. Bikes currently out on rental
2. Bicycles needs maintenance
3.Rentals by a specific rider
4. Most rented bikes
Reinforcement learning has been a growing area in machine learning and AI.
3.7 Validation and Testing
• Testing the functionality proved that the system records rentals correctly, keeps track of maintenance, and does not allow double-bookings.
• Sample queries yielded accurate summaries of bike availability, rider activity, and maintenance history.

