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The EcoRide system is a electric bike service that offers rentals of electric bikes to support environmentally friendly transport. The system is there to replace manual record keeping with a database that is well structured to improve efficiency of the of the EcoRide operations.
The entities that are in the system are: Riders, Bikes, Stations, Rentals, Maintenance, and Staff.

Bikes: represents the available bikes in the system, the bikes have their own attributes like the type of bike, its condition, status, and which station it is at. The bikes are linked to the station entity, the station entity stores details about where the bike is located and where it can be getted or returned.
Riders: stores information about users of EcoRide. This includes their name, contact information, UID and when they became a member of EcoRide.
Rentals: stores records of all bike rentals, it acts as the linking entity between Riders and Bikes. It stores data such as the date a bike was rented, the return date, and how much it costed.
Maintenance: records all servicing/repair activities on different Bikes. Includes information such as the service date and notes that the worker left. Maintenance is linked with a specific bike, and it has a staff member linked also.
Staff: stores information about employees in the EcoRide company, specifically their involvement with maintaining bikes, aswell as their name and position in the company.

I implemented this database using C# with System.Data.SQLite. The database manages Bikes, Riders, Stations, Rentals, Maintenance and staff, which increases the efficiency of tracking bikes, rental history and activity of the staff.
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using System.Data.SQLite;
using System.IO;

namespace EcoRideDB.Res {
    internal class DBInit {
        private static readonly string dbFilePath = "EcoRideDB.db";
        private static readonly string connectionStr = $"Data Source={dbFilePath};Version=3;";

        internal static void InitDatabase() {
            if (!File.Exists(dbFilePath)) { // checks if the database file exists, if it doesnt, itll create it, else itll do nothing and just use the existing database
                SQLiteConnection.CreateFile(dbFilePath);
            }

            using (var connection = new SQLiteConnection(connectionStr)) {
                connection.Open();
                using (var pragma = new SQLiteCommand("PRAGMA foreign_keys = ON;", connection)) {
                    pragma.ExecuteNonQuery(); // enables foreign keys
                }

                CreateTables(connection);
            }
        }

        internal static void CreateTables(SQLiteConnection connection) {
            string ridersTable = @"
                CREATE TABLE IF NOT EXISTS Riders (
                    RiderID INTEGER PRIMARY KEY AUTOINCREMENT,
                    Name TEXT NOT NULL,
                    Email TEXT,
                    Phone TEXT,
                    IDNumber TEXT NOT NULL,
                    MembershipDate TEXT NOT NULL
                );
            ";

            string stationsTable = @"
                CREATE TABLE IF NOT EXISTS Stations (
                    StationID INTEGER PRIMARY KEY AUTOINCREMENT,
                    Name TEXT NOT NULL,
                    Location TEXT NOT NULL
                );
            ";

            string bikesTable = @"
                CREATE TABLE IF NOT EXISTS Bikes (
                    BikeID INTEGER PRIMARY KEY AUTOINCREMENT,
                    Type TEXT NOT NULL,
                    Condition TEXT NOT NULL,
                    Status TEXT NOT NULL,
                    StationID INTEGER,
                    FOREIGN KEY (StationID) REFERENCES Stations(StationID)
                );  
            ";

            string staffTable = @"
                CREATE TABLE IF NOT EXISTS Staff (
                    StaffID INTEGER PRIMARY KEY AUTOINCREMENT,
                    Name TEXT NOT NULL,
                    Role TEXT NOT NULL
                );
            ";

            string rentalsTable = @"
                CREATE TABLE IF NOT EXISTS Rentals (
                    RentalID INTEGER PRIMARY KEY AUTOINCREMENT,
                    RiderID INTEGER NOT NULL,
                    BikeID INTEGER NOT NULL,
                    RentalDate TEXT NOT NULL,
                    ReturnDate TEXT,
                    Cost REAL,
                    FOREIGN KEY (RiderID) REFERENCES Riders(RiderID),
                    FOREIGN KEY (BikeID) REFERENCES Bikes(BikeID)
                );
             ";

            string maintenanceTable = @"
                CREATE TABLE IF NOT EXISTS Maintenance (
                    MaintenanceID INTEGER PRIMARY KEY AUTOINCREMENT,
                    BikeID INTEGER NOT NULL,
                    StaffID INTEGER NOT NULL,
                    ServiceDate TEXT NOT NULL,
                    Notes TEXT,
                    FOREIGN KEY (BikeID) REFERENCES Bikes(BikeID),
                    FOREIGN KEY (StaffID) REFERENCES Staff(StaffID)
                );
            ";

            ExecuteNonQuery(ridersTable, connection);
            ExecuteNonQuery(stationsTable, connection);
            ExecuteNonQuery(bikesTable, connection);
            ExecuteNonQuery(staffTable, connection);
            ExecuteNonQuery(rentalsTable, connection);
            ExecuteNonQuery(maintenanceTable, connection);
        }

        internal static void ExecuteNonQuery(string query, SQLiteConnection connection) {
            using (var command = new SQLiteCommand(query, connection)) {
                command.ExecuteNonQuery();
            }
        }
    }
}

[bookmark: _Toc226649895]Screenshots
[bookmark: _Toc226649896]Sample Data
Riders:
[image: ]
[image: ]
Bikes:
[image: ]
[image: ]
Stations:
[image: ]
[image: ]
Rentals:
[image: ]
[image: ]
Maintenance:
[image: ]
[image: ]
Staff:
[image: ]
[image: ]
[bookmark: _Toc226649897]Interface
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[bookmark: _Toc226649898]Validation Screenshots
Adding a rider:
[image: ]
[image: ]
Adding Maintenance to a Bike:
[image: ]
[image: ]

[bookmark: _Toc226649899]Task 2
I decided to go with C# wpf/xaml to make the database, as it would allow to have a user interface to manage the database, instead of using SQL queries. I built the database using the System.Data.SQLite library to allow me to embed SQL into the code, and query the database via embedded SQL. I used WPF/XAML as I have previously used this framework, and have experience using it. XAML uses similar format as to HTML, so it is easier to make UI than using a C# library or Windows.Forms. I went with C# to make the database as I prefer to have a more direct code, rather than using a database builder like Microsoft Access.

The database I have made has multiple options, including the ability to add riders, staff members, maintenance, stations, and also allows viewing, with a simple side panel to allow you to view each thing within the database. There is also an “Export Data” option, to allow a user to export all the data that is stored in the database into a text file.
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When I was making the database, I had a few problems with viewing the database within the database manager app, as it would be too large and not fit, the spacing was causing issues. Something I could improve on in the future is making each field having more validation, for example not being able to set a bikes status as “Rented” and only allowing the “Add Rental” function to be able to change a bikes status. Another I could improve on in the future is to make adding a rental to a bike that is in maintenance produce an error saying that the bike is not available due to maintenance.

References
[1] Microsoft, “Visual Studio 2026” Available: https://visualstudio.microsoft.com/
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- Bikes -
BikeID: 1, Type: Road, Condition: Irradiated, Status: Maintenance, StationID: 3,
BikeID: 2, Type: Mountain, Condition: Excellent, Status: Rented, StationID: 2,
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- Rentals
RentalID: 1, RiderID: 1, BikeID: 2, RentalDate: 2026-64-68, ReturnDate: , Cost: 500,

- Maintenance -
MaintenancelD: 1, BikeID: 4, StaffID: 1, ServiceDate: 2026-84-08, Notes: Wheel was ripped off,
MaintenancelD: 2, BikeID: 1, StaffID: 2, ServiceDate: 2026-84-68, Notes: Severe radiation damage,
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StationID: 1, Name: The Moon, Location: Space,
StationID: 2, Name: Plutonium, Location: Pluto,
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