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In this scenario, a database is required to log rider details, rental transactions, and maintenance records. From this scenario, the database should be composed of five entities: a riders table, a staff table, a bike table, a rental table, and a maintenance table.
The riders table will store key information about the rider; the attributes will include the rider’s name, rider ID, contact number, and date of birth.
The staff table will contain attributes such as staff name, role, and staff ID.
The bikes table will include attributes such as Bike ID, location, type, and age of the bike.
The rentals table contains information about which bike is being rented, which rider is renting the bike, and the duration of the rental.
The maintenance table contains details about which staff member performed the service, which bike was serviced, the date of the service, and the condition of the bike before the service.
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In this entity-relationship diagram, we can map out how the database will be structured with the key entities and attributes and how each table will link together. There will be five tables (or entities).
In the bikes table, the BikeID will be the key attribute, meaning there will be a unique ID for each bike that can be used in other tables. The bikes table will hold key information about the bike, such as its location, type, and age.
The riders table will have a key attribute of RiderID, which will be a unique ID used across other tables. It will also store key information about the rider, such as their name and contact details.
The rental table uses relationships to pull information from other tables. It will have a key attribute called RentalID, which will be unique, and will also include RiderID and BikeID to show which rider uses which bike, along with other information like the length of the rental.
The staff table will have a key attribute of StaffID, which will be unique for each staff member, along with other attributes containing staff information.
The maintenance table will have a key attribute of MaintenanceID and relationships with the staff and bike tables using StaffID and BikeID to show which staff member serviced which bike. It will also include attributes for key information such as the date of the service and whether repairs were needed.
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The structure of the bike table is as follows: the BikeID is the key attribute, using an AutoNumber data type to generate a unique ID for each bike. The Type attribute uses the Lookup Wizard, which stores different types of bikes for the user to choose from via a drop-down menu. The Age attribute uses the Date/Time data type to indicate when the bike was purchased. The Location attribute uses a Short Text data type for the user to specify where the bike is located, and the Status attribute tells the user whether the bike is in use (out) or back in the storage location (in).
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In the staff table, the key attribute StaffID uses an AutoNumber data type to give each staff member a unique ID. The First Name and Last Name attributes use Short Text to store names, while Role is also Short Text to indicate the staff member’s role. The Phone attribute uses a Number data type with a validation rule to ensure a valid UK number is entered. If the number does not meet the constraint, a message prompts the user to enter a valid number
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The maintenance table has MaintenanceID as the key attribute, using AutoNumber to give each service a unique ID. The Date attribute uses the Date/Time data type to show when the service occurred. The Repairs Needed attribute uses a Yes/No data type to indicate if repairs were required. The Condition attribute uses the Lookup Wizard with a list of options for the user to choose from to indicate the bike’s condition before service. The StaffID and BikeID attributes are linked to their respective tables to show which staff member serviced which bike.
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In the riders table, the key attribute RiderID uses AutoNumber to give each rider a unique ID. The First Name and Last Name attributes use Short Text for names. The Email attribute uses Short Text, and Date of Birth uses Date/Time. The Phone Number attribute uses a validation rule to ensure a valid UK number, with a message prompting the user if the constraint is not met. The Address attribute uses Short Text, and the Licence Number uses a Number data type.
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The rental table has RentalID as the key attribute, using AutoNumber to give each rental a unique ID. The BikeID and RiderID attributes link to their respective tables to show which rider rented which bike. The Rental Date attribute has a validation rule so it cannot be before today’s date; if entered incorrectly, a message prompts the user to input the correct date. The Return Date uses Date/Time, and the Duration attribute is calculated from the return and rental dates. The Cost attribute is calculated from the duration to show the rental cost.
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Normalization compliance in databases refers to how well a database schema follows the rules of database normalization, a set of principles used to organize data correctly. Normalization ensures that tables are structured according to normal forms to reduce redundancy and prevent data anomalies. [1] 
There are different types of data normalization, each with its own set of rules:
· First Normal Form (1NF): Ensures that each table column contains indivisible values. Records must be unique and cannot include repeating groups or arrays. Primary keys must be unique to identify each row in the table. [2]
· Second Normal Form (2NF): Builds on 1NF by eliminating partial dependencies. 2NF requires separating data into different tables to avoid dependencies on part of a composite key. [2] 
· Third Normal Form (3NF): Begins with the table being 2NF compliant and then removes any transitive dependencies. To be 3NF compliant, all attributes must depend only on the primary key. [2]
The benefits of normalizing data include improved storage efficiency, faster data processing, and better segmentation by grouping data into categories to minimize dependencies. [3]
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For each table there is also a form for to user to input data more efficiently to improve scalability of the database.
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This database is the sample data inputted for the Bike database.
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This database is the sample data inputted for the maintenance database.
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This database is the sample data inputted for the rental database.
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This database is the sample data inputted for the rider database.
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This database is the sample data inputted for the staff database.
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This query shows what bikes are due for services, the SQL code for this query is:
SELECT
    Maintenance.MaintenanceID,
    Maintenance.Date,
    Maintenance.RepairsNeeded,
    Maintenance.Condition,
    Maintenance.StaffID,
    Maintenance.BikeID
FROM
    Maintenance
WHERE
    (((Maintenance.Date) < Date() -365));
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In this quey we are looking for the bikes that needed repair when they were maintained, the SQL for this query is:
SELECT
    Maintenance.MaintenanceID,
    Maintenance.Date,
    Maintenance.RepairsNeeded,
    Maintenance.Condition,
    Maintenance.StaffID,
    Maintenance.BikeID
FROM
    Maintenance
WHERE
    (((Maintenance.RepairsNeeded) = True));
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In this query we are seeing how many road bikes the company has and where they are located, the SQL for this is:
SELECT
    Bikes.BikeID,
    Bikes.Types,
    Bikes.Age,
    Bikes.Location,
    Bikes.Status
FROM
    Bikes
GROUP BY
    Bikes.BikeID,
    Bikes.Types,
    Bikes.Age,
    Bikes.Location,
    Bikes.Status
HAVING
    (((Bikes.Types) = "Road Bike"));
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In this query we are looking for what bikes get rented the most, the SQL for this query is: SELECT
    Rental.BikeID,
    Count(Rental.RentalID) AS CountOfRentalID
FROM
    Rental
GROUP BY
    Rental.BikeID;
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Through testing we can see when adding a date in the future for the rental date the database won’t allow it and will show an error prompting the sure to add the correct date.
The duration of the rental has been calculated correctly, with the costs also showing that £30 for each day the bike is being rented.
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When entering an invalid number for the staff and rider the error messages pops up prompting the user to input a valid number.
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The development of this database demonstrates how normalization concepts improve data management and operational efficiency. By using key attributes and establishing relationships between entities, applying correct data types, and enforcing constraints, the system minimizes human error during data entry. Normalization rules reduce redundancy and ensure data integrity. Validation and testing confirm that the rules and calculations work correctly. Overall, this database is scalable and user-friendly for managing rider details, rentals, and maintenance records.
To further improve the database, it is not fully compliant with the Third Normal Form (3NF). For example, in the staff table, the role attribute depends on the staff member; creating a separate table for staff roles could also include salary information, enabling better tracking. The riders table could be enhanced by segmenting the address into multiple fields and moving it to another table to reduce redundancy. Similarly, the bike table’s location attribute could be normalized into a separate location table. Adding an invoice table would also benefit the database by tracking rental payments. Adding further constraints to the data would reduce human error. Implementing these improvements would make the database more functional and fully compliant with 3NF.
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