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Introduction to the case study

This report presents the design and development of a small relational database for EcoRide, a bicycle rental service. The organisation currently stores most of its information in spreadsheets, which leads to duplicated data, mistakes, and difficulty in checking bicycle availability or service history. To improve accuracy and support daily operations, I created a database system using Microsoft Access.
The database captures information about riders, rental bookings, bicycles, operators, and the connections between them. I used the normalisation process to clean and organise the raw data into 1NF, 2NF and finally 3NF. After that, I created the Entity Relationship Diagram (ERD) and built the final relational tables in Access. The database helps EcoRide track who rents a bike, which operator manages it, and the current bike condition and service history.


[bookmark: _Toc214906046]Entity Relationship Diagram (ERD):
The ERD is based on the 3rd Normal Form tables created from the Excel data. It shows five main entities:
· Rider – stores personal details of each rider.
· Renting – stores information about each rental order.
· Bike – stores the bicycle details, including type, condition, and service history.
· Tracking – stores operator information and the bike station they manage.
· Key Table – connects riders, bikes, operators, and rental orders.
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Each table has a primary key. The Key Table uses four foreign keys to link all entities together.
This structure ensures data accuracy and avoids duplication.




Type of Relationship between Entities (please explain each relationship with appropriate examples from the case study.)
One-to-One
[image: A screenshot of a computer

AI-generated content may be incorrect.]
A one-to-one relationship exists when one record relates to only one record in another table. For example, each Order_NO in the Renting Table represents one specific rental.

One-to-Many
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These relationships exist in several places:
· One Rider can have several rentals over time.
· One Operator can manage multiple bikes.
· One Bike Station can store multiple bikes.
Many-to-Many
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EcoRide naturally has a many-to-many relationship between Riders and Bikes:
one rider may rent several different bikes over time, and one bike can be used by many riders.
This is managed by the Key Table, which stores the combinations of:
· Bike_NO
· Rider_NO
· Operator_ID
· Order_NO






[bookmark: _Toc214906047]Entities interact within the database
All tables in the database work together to keep the information accurate and organised. The Customer table stores customer details only once. The Order table connects each customer with their orders. The Order_Line table connects each order with the products and the suppliers. The Product and Supplier tables store item and supplier details without repeating them.
Because of these connections, the database avoids duplication. If a product price changes, it is updated in only one place. If a supplier changes address, this is updated once and used everywhere. This makes the database simple to maintain and easy to update.
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[bookmark: _Toc214906049]Table Creation in MS – Access 
The Rider Table stores basic information about each rider (e.g., RIDNO1001 – Daniel, Chichester).
When a rider books a bike, an entry is created in the Renting Table with an Order_NO, rental dates, and the rental cost.
The actual bicycle information is not stored inside the rental record. Instead, it is linked through the Key Table, which combines the chosen Bike_NO with the Rider_NO and Operator_ID.
The Bike Table stores details such as type, condition (NEW/USED), service records, repair dates, and final inspection reports.
The Tracking Table stores information about the operators who supervise the bikes and their stations.
This structure allows EcoRide to update bike status only once in the Bike Table, while still linking it to multiple rentals. It also helps the company track which operator is responsible for each bike.

[bookmark: _Toc214906050]Bike Table
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[bookmark: _Toc214906055]Relationships between tables 
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In this database, the relationships are created by using the primary keys from each main table and connecting them through the Key Table. Each table has one unique key attribute that identifies every record:
· Rider Table uses Rider_NO as the primary key.
This key identifies each rider and is linked to the Key Table to show which rider made each rental.
· Renting Table uses Order_NO as the primary key.
This key represents each rental booking. It is connected to the Key Table so the system can match the correct order with the correct rider, bike, and operator.
· Bike Table uses Bike_NO as the primary key.
It identifies each bicycle in the system and is linked to the Key Table to show which bike is used in each rental.
· Tracking Table uses Operator_ID as the primary key.
This identifies the operator responsible for the bike and is linked to the Key Table to show who handled each rental operation.
The Key Table contains four foreign keys:
Bike_NO, Rider_NO, Operator_ID, and Order_NO.
These foreign keys create all the relationships in the database. The Key Table acts as a bridge table that connects all the other tables together. This allows the system to track which rider rented which bike, at which station, and under which operator.
Using primary keys and foreign keys ensures referential integrity and prevents duplicated or incorrect data in the database.





[bookmark: _Toc214906056]Testing and Validation 
The database was tested to make sure it works correctly and meets the requirements of the case study. I checked that each table stores the right type of data, the relationships work without errors, and the forms and queries return the expected results. The tests showed that the system records the rental information properly, links riders to bikes and operators, and displays accurate details in Access.

	Test Cases 
	Expected Results
	Actual Results 
	Any Discrepancies

	Manage bike inventory
	The system should store all bike details clearly (type, condition, service history).
	Bike Table created successfully and all bike information is stored correctly.
	No

	Record rider information
	The system should store rider names and addresses without duplication.
	Rider Table works correctly and allows unique rider records.
	No

	Record rental bookings
	The system should store rental dates, duration, and cost.
		dates, duration, and cost.



	Renting Table saves all rental bookings with correct dates and values.



	No

	Link rider, bike, operator and order
	The relationships should connect all tables using foreign keys.
	Key Table links all tables correctly and shows the correct combinations.
	No

	Check operator information
	The system should store operator names and their stations.
	Tracking Table stores all operator details without errors.
	No




[bookmark: _Toc214906057]Normalization Process 
Take screenshots of 3rd Normal form from MS-Excel and Paste here and annotate each table. 

[bookmark: _Toc214906058]Unnormalize table(UNF)
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This is the unnormalised table where all the data is kept together. It contains repeating groups, combined information and duplicate values. At this stage the data is not organised and does not meet any normal form.
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In this stage, the table was reorganised so that every field contains only one value. All repeating groups were removed, and each record is now stored in a separate row. The data looks more structured and consistent, but some attributes still depend on more than one part of the key. This means the table is improved, but it does not fully meet the next normal form yet.

[bookmark: _Toc214906060]2nd Normal Form (2NF)
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In this stage, the table was improved by removing all partial dependencies. Any attributes that depended on only part of the composite key were moved into their own tables. This helped reduce duplication and made the data more consistent. Each table now contains information that is fully dependent on its primary key. The structure is cleaner, but some transitive dependencies still remain, so further normalisation is needed.
[bookmark: _Toc214906061]3rd Normal Form (3NF)
[image: A screenshot of a computer

AI-generated content may be incorrect.]

In this stage, all transitive dependencies were removed. This means that any attributes that depended on another non-key attribute were moved into separate tables. The final structure is divided into clear, single-purpose tables that contain only information related to their own primary key.
The data is now fully organised into:
· a Rider Table for rider details,
· a Renting Table for rental information,
· a Tracking Table for operator details,
· a Bike Table for bike information,
· and a Key Table that connects all tables together using the main keys (Bike_No, Rider_No, Operator_ID and Order_No).
By meeting 3rd Normal Form, the database becomes consistent, easier to manage and free from unnecessary duplication. This structure is now ready to be imported into MS Access for building the relationships.
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[bookmark: _Toc214906069]Bike On Rent Today Query
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    [Bike Table].Bike_NO,
    [Renting Table].Rental_Start,
    [Renting Table].Rent_DueToDate
FROM
    [Renting Table]
    INNER JOIN (
        [Bike Table]
        INNER JOIN key_Table ON [Bike Table].Bike_NO = key_Table.Bike_NO
    ) ON [Renting Table].Order_NO = _Table.Order_NO
WHERE
    (
        (
            ([Renting Table].Rental_Start) = #11 / 16 / 2025 #
        )
    );
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[bookmark: _Toc214906070]Due To service Query
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    [Bike Table].Bike_NO,
    [Bike Table].Bike_ServiceRecords,
    [Bike Table].Inspection_Date,
    [Tracking Table].Operator_ID,
    [Tracking Table].Operator_Name,
    [Tracking Table].Bike_Station
FROM
    [Tracking Table]
    INNER JOIN (
        [Bike Table]
        INNER JOIN key_Table ON [Bike Table].Bike_NO = key_Table.Bike_NO
    ) ON [Tracking Table].Operator_ID = key_Table.Operator_ID
WHERE
    (
        (
            ([Bike Table].Bike_ServiceRecords) = "Due To Service"
        )
    );
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[bookmark: _Toc214906072]Queries Creation (Short Explanation)
Queries are used to search and filter specific information from the tables. I created queries by using Query Design, selecting the needed tables and choosing the fields I wanted to see. Simple criteria were added to show only the data that matches certain conditions. Queries make the database easier to use because they show only the relevant information.
[bookmark: _Toc214906073]Report Creation

[bookmark: _Toc214906074]Bike On Rental Today Report
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Reports are used to present selected information in a clear and readable format. I created the report by using Create → Report Wizard and choosing the fields that I needed from the query. The report shows only the bikes that are currently on rental, including their rental dates and bike numbers.
The report makes it easy for the user to check which bikes are out today. It organises the data neatly and can be printed or saved for daily use.

[bookmark: _Toc214906075]Due To Service Report
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This report shows all bikes that are due for service. I created it by using Report Wizard and selecting the fields from the query that filters bikes with “Due To Service” status. The report displays the bike number, service record, operator and station. It helps the user quickly identify which bikes need maintenance and ensures the system stays safe and up to date.


[bookmark: _Toc214906076]Most used Bike Report
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This report shows the bike that has been used the most. I created it by using Report Wizard and selecting fields from the query that counts how many times each bike was rented. The report displays the bike number, rental dates and the riders who used it. It helps the user quickly identify the most popular bike in the system.
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[bookmark: _Toc214906078]Dashboard Creation – Summary
The dashboard was created to make the system easy to use. It includes clear buttons that open all forms and reports with one click. On the left side, the user can access the Bike, Renting, Rider and Tracking forms. On the right side, there are buttons for the main reports, such as bikes on rental, bikes due for service and the most used bike.
The dashboard brings everything together in one place and helps the user navigate the database quickly and efficiently.
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