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EcoRide is an initiative specializing in providing greener transport alternatives in Swansea through the use of affordable rental bikes. Presently, the system does not have any electronic database or store system in place to securely retain data resulting in clear inefficiencies. This results in difficulties managing maintenance, maintaining rider records in a safe manner, and ensure that bikes are readily available to prospective customers.
EcoRide has identified increasing challenges such as double-bookings, unreturned bikes (due to the lack of electronic management) and inconsistent bike maintenance highlighting the issues surrounding paper-back management. 
The project outlined will address these issues. First of all, there will be a full implementation of a relational database that will be capable of storing, organizing and managing data efficiently but structured. Moreover, the implementation of this database will generate the ability for employees to register riders quickly and efficiently, track bikes currently rented, in storage or under maintenance. Furthermore, there will be recordings of rental purchases and maintenance logs of each bike and by the staff member involved. This implementation will reduce operational inefficiency, errors and allow EcoRide to grow.
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When preparing for implementation for the relational database for EcoRide, it was important to identify key entities allow the storage and effective management of data.
The “Riders” entity will be utilized to store information regarding the individuals using EcoRide. It will include information such as First and Last Name, their Phone Number, Email, Date Registered before being assigned a unique identifier number.
The “Bikes” entity will store the condition of the bike, its current location, when the bike was purchased and whether the bike is available.
The “Locations” entity will store the named location, what type of location it is (Train Station, Library, etc.), the address and what area the rental location is in.
The “Staff” entity will store the staff members first and last name, their role in EcoRide, their phone number and email address. 
The “Maintenance” entity will store the foreign keys for the “Bike” and “Staff” entities, the date of the maintenance and what type of maintenance was performed on the bike with additional notes, the outcome of the maintenance and when the bike is next due for a service.
Finally, the “Rentals” entity will store the foreign keys for the “Bike”, “Rider” and “Locations” entities. Additionally, it will include the pickup date/time and the return date/time while also storing the duration of the rental, the cost and what the status of the rental is. 
Each of the entities will follow a “One-to-Many” relationship pattern. A single rider will be able to take multiple rentals but each rental is with one rider. The “Locations” entity will be linked to both “Bike” and “Rentals” entities as bikes are stored at specific locations but can be returned at different locations. Finally, each bike can have many maintenance records but is carried out by one member of staff.
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The Riders table stores customer details such as name, contact information, ID number, and registration date. RiderID acts as the primary key and allows each rider to be uniquely identified and linked to their rental activity.
The “Bikes” table stores information about the condition, location, and availability of the bike. BikeID is the primary key, and the foreign key “CurrentLocationID” links to the Locations table, allowing the system to track where each bike is stored.
The Locations table contains the locations of rentals, what type of location, the area and address. LocationID is the primary key and prevents duplication of location data across the system.
The Rentals table includes RiderID, BikeID, pickup and return locations, dates, cost, and status. RentalID is the primary key, while foreign keys connect this table to Riders, Bikes, and Locations.
The Staff table stores employee details such as name, role, and contact information. StaffID is the primary key and is used to identify staff involved in maintenance activities.
The Maintenance table records servicing for bikes. It includes BikeID, StaffID, maintenance date, type, and outcome. MaintenanceID is the primary key, with foreign keys linking to the Bikes and Staff tables to track service history.
Validation rules for each field included “Is Not Null” and the prevention is allowing an input less that zero to prevent negative values in data such as cost or duration of rentals.
To improve this system further in the future, implementing user-friendly forms and automated queries to further improve efficiency and usability to staff across all locations. Furthermore, adding real-time bike tracking and automated maintenance alerts through queries and user forms will ensure accountability and higher efficiency for all employees.
In its entirety, the database was developed utilizing the 3rd normal form (3NF) which follows the principles of the 1st normal form and 2nd normal form (1NF/2NF). The 3rd normal form “removes transitive dependencies” resulting in each non-key column in a given table is associated with the primary key and nothing else [1]
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Figure 1: Bikes table
[image: ]Figure 2: Locations Table
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Figure 3: Maintenance table
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Figure 4: Rentals table
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Figure 5: Riders table
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Figure 6: Staff table
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Figure 7: BikesRequireService query
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Figure 8: BikesUnderMaintenance query
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Figure 9: CurrentRentals query
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Figure 10: Table Relationships
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