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[bookmark: _Toc219543594]Introduction
The EcoRide Electric Bike Rental Scheme database is designed to manage the rental, tracking and maintenance of electric bikes, as well as customer and staff information. To support these operations, the system is structured around many different interrelated tables using primary and foreign keys, each serving a specific function within the overall database for the company. This assignment will explain how the local authority will store all records securely ensuring data is easily manageable and accessible.
[bookmark: _Toc219543595]ERD Diagram
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[bookmark: _Toc219543597]Database design

[bookmark: _Toc219543598]Bike details and Maintenance details tables
The “Bike_details” table stores key information about each bike, including type, current location, availability and condition. Bike type is recorded at the time a bike is first added to the system. The bike’s location and availability are determined through relationships with the “Bike_rental_details” table which indicates the most recent return station and whether the bike is currently rented. This approach aligns with standard practice in rental system databases, where “location and availability data must be updated dynamically to reflect real usage.” [1] This is because the bike’s location and availability will constantly change, so needs to be updated to ensure data integrity. The condition of each bike is derived from its maintenance history, whose maintenance record is contained in the “Maintenance_details” table. This indicates whether the bike is damaged and under repair, or operational, with the last date this was checked. It is essential these details are up to date to ensure accurate maintenance has been tracked. This is proven by J. Grau-Escolano et al. stating, “Accurate maintenance and condition tracking have been identified as a key factor in improving reliability and safety in e-bike sharing systems”. [2]

[bookmark: _Toc219543599]Rider details, Bike rental details and Rental cost tables
Customer information is stored in the “Rider_details” table. When a rider scans their ID at a rental station, their details are recorded and a unique “Rider_ID” is generated within the database for reference for specific customer. Upon scanning their ID, an email and phone number is prompted on screen prior to a bike being released. Once these details are entered and have been verified, a bike is released. This data is also stored in the “Rider_details” table.  The “Rider_ID” identifier is used as a foreign key within the “Bike_rental_details” table to link riders unique ID to their rental transactions. During the rental process, the system assigns a “Transaction_ID”, records the rental date and logs the associated “Bike_ID” (the bike’s unique ID number) from the bike that has been released for rental to the customer. When the bike is returned, the date of return is captured, allowing the system to calculate the duration of the rental and total cost, which is implemented in the “Rental_cost” table. The price is set at a fixed rate of £5 per day.

[bookmark: _Toc219543600]Bike service details and Service repair details tables
The “Bike_service_details” table records all service activities. Each service entry is assigned a unique “Service_ID” and includes details of the staff member responsible and the relevant bike’s ID. The repair details and cost are recorded under the “Service_repair_details” table. These tables ensure that bike condition and service history are tracked accurately and kept up to date in the system.


[bookmark: _Toc219543601]Staff details table
Finally, the “Staff_details” table stores information about employees, including their name and contact details. A unique “Staff_ID” is generated for each staff member when they commence employment. Staff records can be updated to reflect changes, or removed from the database when an employee leaves the company.

[bookmark: _Toc219543602]Conclusion
Overall, this database structure ensures efficient management of bike rentals, customer interactions, servicing records and staff administration, with tables all normalised to the third normal form to avoid any data redundancies within the EcoRide Electric Bike Rental Scheme. It is stated that, “Normalisation and relational integrity are widely recognised as best practices in database design to maintain data accuracy and prevent inconsistency.” [3] This prevents any duplicate data, that may have to be updated manually, potentially causing data redundancies.


[bookmark: _Toc219543603]
Challenges faced
Although the structure effectively satisfies the scheme's essential operational requirements, a number of difficulties might have arisen during its development and execution. There are also areas that could be improved to increase the system's overall functionality, scalability and efficiency, which could be improved by making a live bike tracker database, to ensure all data is accurately and correctly updated.

Monitoring the status of bikes in real time presents difficulty. The most recent rental record is used by the system to determine a bike's current location and availability. Users may see inaccurate availability information if rental returns are not promptly or accurately logged as supported by a forum whom stated, “Accurate real-time tracking requires robust infrastructure, and is frequently cited as a major technical challenge for bike rental platforms.” [4] Furthermore, without strong transaction handling, managing several rental requests at once could become challenging as the system expands, possibly resulting in data conflicts.

Another challenge faced is the accuracy of maintenance conditions. Each bike's condition is assessed using the most recent maintenance record, which might not accurately represent the bike's current condition. Unless a rider or employee specifically reports it, damage that happens during a rental period is not automatically recorded. Because of this, there might be a lag between the time damage occurs and the creation of a service record, which could allow the bike to be rented even though it is not fit for use. This restriction emphasises the need for quicker and more proactive ways to document and update bike condition data.


[bookmark: _Toc219543604]Future improvements
Adding an explicit bike status field to the bike details table would be a significant improvement. Determining whether a bike is available, rented, or being repaired would make availability checks easier and lessen the need for data that is derived from several tables. This would reduce the possibility of systemic inconsistencies and enhance data clarity. As research into bike-sharing data systems highlights, “bike sharing systems’ data interoperability benefits from unified status concepts that improve the accuracy of real-time station and vehicle information.” [5]. This underlines the value of clear, up-to-date status tracking.

The system would be strengthened even more by adding a damage reporting feature that is directly connected to rental transactions. Enabling riders or employees to report issues at the point of return would guarantee that damaged bikes are promptly located and taken out of service, enhancing maintenance effectiveness and safety.



[bookmark: _Toc219543605]Screenshots of database
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[bookmark: _Toc219543611]Bike service details table
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