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This case study is about the Eco Ride Electric Bike Rental Scheme, a green transport project that promotes healthy and eco-friendly transportation in parks, train stops, and college campuses. Right now, the system relies on paper forms and spreadsheets, which can lead to mistakes such as double bookings, missing records, and poor tracking of bike use and upkeep. A relational database system is suggested to fix these issues. This database will keep track of information about riders, bikes, rentals, staff, and repair logs, all in one place. Because of the new design, it will be easier to keep track of repairs at all stations, handle data, and see what bikes are available. The database cuts down on duplicate data and improves precision by normalising up to the Third Normal Form (3NF). The method will help Eco Ride improve its services, make them more reliable, and help reach the goal of making urban transport greener and more efficient by using real sample data and useful queries.
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Entity Relationship Diagram (ERD):

[bookmark: _Toc214803489][bookmark: _Toc214803572]ER diagram:

This is an ER diagram of Eco Ride, illustrating the relationships between each entity. 

One-to-One relationship:

The relationship between these two entities is that one rider can rent one bike at a time, and one bike is rented out to one customer. 




One – to – Many:

The relationship between these two entities is that one tracker can track multiple bikes, and a bike can be tracked by multiple trackers. This is a one-to-many relationship. 

Many – to – Many:

The relationship between these two entities is that many lectures can teach many modules, and many modules can be taught by many lectures. This is a many-to-many relationship. 
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ER modelling is essential for database development. It is the foundation of the database, ensuring the final database accurately reflects real-world needs by facilitating transparent communication between technical teams and business.
An ER diagram converts all the entities into a table and into keys, which are converted into relationships. This ensures that the structure of the concept so that the database can be effectively structured from abstract business needs. It also saves a lot of time and money to find design issues early stage, which can lead to a big issue in the database if not dealt with properly.  
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Logical Design
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3rd normal form of the rider’s table. Rider_ID is the key in this table.


3rd normal form of the rental table. Rider_ID, Date, and Bike_ID are the keys in this table.


3rd normal form of the bike table. Bike_ID is the key in this table. 


3rd normal form of the Staff table. Staff_ID is the key in this table.


3rd normal form of the Tracking table. Staff_ID, Bike_ID, Location_ID, and Bike_Track_No are the keys in this table. 
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These are screenshots of the datasheet view and design view of every table I have made in MS Access. They support a thorough explanation of how each table contributes to effective data storage, organisation, and retrieval procedures overall, while also clearly demonstrating the database's structure, relationships, and field configurations.

Datasheet view of the Bike table:







Design view of the Bike table:


Datasheet view of the Rental payment table:





Design view of the Rental payment table:


Datasheet view of the Rider table:




Design view of the Rider table:


Datasheet view of the Staff table:




Design view of the Staff table:



Design view of the Staff table: 


Datasheet view of the Tracking table:


Design view of the Tracking table:
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To link and have a relationship with one another, each table has key attributes. Some tables have more than one key attribute, while others just have one. The connection between the rider table (key-Rider_ID) and the rental payment table (key-Rider_ID). Since then, there will be a relationship between the Rental payment table (key-Bike_ID) and the Tracking table (key-Bike_ID). Lastly, the Tracking table (key-Bike_ID) will have a relationship with the Bike table (key-Bike_ID), and the Tracking table (key-Staff_ID) will have a relationship with the Staff table (key-Staff_ID). This will establish a relationship with every table.

Relationship view:
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Testing and Validation 
The bike rental system accurately retains rental transactions, maintains data accuracy, and avoids errors or duplicate entries, according to my testing and database validation. To make sure everything functions properly, I examined the tables, queries, forms, and reports. Inaccurate dates, duplicate clients, and inaccurate payments are prevented via validation rules. All things considered, the database is dependable and aids in the effective management of bike rentals while lowering errors.


	Test Cases Objective
	Action 
	Expected Results
	Pass/Fail

	Rider Table
	Enter duplicate email
	Error message prevents duplication
	Pass

	Rental Table
	Rent a bike with a non-existent Customer ID
	Error prevents save
	Pass

		



	Customers Table



	Enter a customer with a missing email
	The error message prevents saving
	Pass
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MS- Access 

[bookmark: _Toc214105763][bookmark: _Toc214151624][bookmark: _Toc214151723][bookmark: _Toc214363905][bookmark: _Toc214363934][bookmark: _Toc214803497][bookmark: _Toc214803580]Forms:
These are screenshots of the datasheet view of every form I've made in Microsoft Access. They show how each form facilitates user interaction, data entry, and overall system usability within the database, as well as its layout, functionality, and purpose.

Bike table form:







Rental payment table form:


Rider table form:





Staff table form:


Tracking table form:
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Queries Creation

[bookmark: _Toc214803499][bookmark: _Toc214803582]Query 1: The bike is currently in need of service.
These are screenshots of the database view, design view, and SQL view of a query I made on MS Access for the bike that needs maintenance. They show how the query finds important data, facilitates maintenance tracking, and boosts the database system's overall effectiveness.

Datasheet view query 1:







Design view of query 1:


SQL view of  query 1:




[bookmark: _Toc214803500][bookmark: _Toc214803583][bookmark: _Hlk214150406]Query 2: The Bike is currently on rent.
These are screenshots of the database view, design view, and SQL view of a query I made on MS Access for the bikes that are currently on rent. They show how the query finds important data, facilitates maintenance tracking, and boosts the database system's overall effectiveness.

Datasheet view of query 2:








Design view of query 2:



SQL view of query 2: 
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Screenshot of the report created for all bike rentals and bike maintenance. 
[bookmark: _Toc214803502][bookmark: _Toc214803585]Report 1 bike rental:



[bookmark: _Toc214803503][bookmark: _Toc214803586]Report 2 bike maintenance:



[bookmark: _Toc214105767][bookmark: _Toc214151627][bookmark: _Toc214151726][bookmark: _Toc214363908][bookmark: _Toc214363937][bookmark: _Toc214803504][bookmark: _Toc214803587]
Dashboard navigation from the dashboard to forms. 
Screenshot of the dashboard that I have created and the navigation form to the forms.
[bookmark: _Toc214803505][bookmark: _Toc214803588]Dashboard:

From the dashboard, you access all forms. For example, click on the Open Bike form command button to navigate you to the bike table form.

Click the Open Dashboard form to go back to the dashboard and access any other form. From the dashboard, you can access every form and return to the dashboard. 




Summary:
Eco-friendly transportation is promoted by the Eco Ride Electric Bike Rental Program. Errors like duplicate reservations and missing entries were caused by paper forms. To manage riders, bikes, rentals, employees, and repairs while maintaining accurate and well-organised data, a database was developed. Tracking is made simple with forms, queries, and reports, and testing demonstrated the system's dependability and effectiveness.
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