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[bookmark: _Toc214310689]Introduction 
 
  EcoRide is a new electric bike rental service created by the local authority to encourage cleaner and healthier travel. Riders can collect an e-bike from places like parks or train stations and return it to any EcoRide point. Even though the scheme is growing, the current way of managing it is causing problems because most information is still kept on paper or simple spreadsheets.
Since everything is recorded manually, staff often can’t tell which bikes are available, rented out or in repair. This leads to issues like double bookings, unreturned bikes and missing maintenance records, and it also makes reporting and analysing the service much harder.

To solve these problems, EcoRide needs a proper database that can automate its main tasks. The system should register riders, store full bike details, record rental information and keep track of staff maintenance work. This project focuses on designing and building that database and showing how it improves the efficiency and reliability of the service.
[bookmark: _Toc214310690]Entity Relationship Diagram (ERD): 

This is the diagram of the case study:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
 Type of Relationship between Entities (please explain each relationship with appropriate examples from the case study.) 
One – to – One: Each record in one table is linked to exactly one record in another table.
Example: A rider can rent only 1 bike at time.
One – to – Many: One record in a table can be linked to many records in another table.
Examples: One Rider can have many Rentals over the time. 
One specific bike can appear in many rentals.
One Bike can have many services done.
One Staff can perform many Maintenance Records.
Many – to – Many: Multiple records in one table can be related to multiple records in another table.
Example: In this case, a doctor isn’t limited to treat just one person — they can treat many different patients and patients can also be treated by several doctors. Instead of connecting doctors and patients straight to each other, the database uses a treatment table acting like a link in the middle.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
  
[bookmark: _Toc214310691]Entities interact within the database 
Explain how ER modelling helps you when developing your database solution.
 
ER modelling is helpful when you’re creating a database because it lets you organise your ideas before making the tables. First, you start by figuring out the entities, which are the main things your system needs to store information about (like Rider, Bike, Staff, Rental, etc.).
Next, you think about the attributes, which are the details you need to store for each entity. Each entity usually has a primary key, which is unique and doesn’t repeat. For example, in the case study, the Rider table is an entity, and its attributes include things like Rider_Name, Rider_Address, Rider_Email, Rider_Phone_Number, and so on. The primary key for this table is Rider_ID.
After that, you look at how the entities connect to each other, which we call relationships. These show how the data links together — for example, one rider can rent many bikes over time, and one staff member can look after several bikes. To connect tables properly, you use primary keys to make each record unique and foreign keys to link tables. A foreign key is like a reference from one table to another. 
Understanding these connections also helps you see when you need an extra table, like for many-to-many relationships, such as when lots of riders can rent lots of different bikes.
Overall, ER modelling gives you a clear layout of your data and makes it easier to build a database that is organised, structured, and works perfectly.

[bookmark: _Toc214310692]Logical Design 
[bookmark: _Toc214310693]Table Creation in MS – Access (take screenshots of each table (Datasheet view and design view) and paste it here and annotate each screenshot.
  
Rider table - Design view: This table keeps all the information about each rider in the EcoRide system, the primary key is the Rider_ID which is unique and the attributes are: Rider_name, Phone_Number, Rider_Address and Rider_Email.
[image: A screenshot of a computer

AI-generated content may be incorrect.] 
 Rider table – Datasheet view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Bike table - Design view: This table keeps most important information about the bikes that are available for rent in EcoRide system, the (PK) is Bike_ID and the attributes are bike_Type, Bike_Condition, Bike_Status, Bike_Location and Next_Service.

[image: ]

Bike table – Datasheet view:
[image: ]
Staff table – Design view: This table holds all information relating to the staff, the (PK) is Staff_ID, the attributes are Staff_Name, Phone_Number, Staff_email, Role etc.
[image: ]
Staff table – Datasheet view:
[image: ]
Rental table – Design view: This table holds the most important information relating to rentals in the EcoRide system. The (PK) is Rental_ID, and the attributes are Start_time, Return_time, Rental_fee, Rental_duration and Rent_cost. This table links the Rider_Table and the Bikes_Table, the foreign keys are Rider_ID and Bike_ID.
[image: A screenshot of a computer
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Rental table – Datasheet view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc214310694]Relationships between tables 
 
[image: ] 
Explain what type of key attributes (each table) used to create relationships between tables.  
 In this database, the tables are linked to each other using primary and foreign keys. A primary key (PK) is a unique and distinguishes every record on its own table, while a foreign key (FK) is that same identifier used in a different table to build a connection between them. For instance, Rider_ID is the primary key in the Rider_Table, and it is repeated in the Rental_Table as a foreign key to indicate which rider made a rental. In a similar way, Bike_ID acts as the primary key in the Bike_Table, but it is also added to the Rental_Table and Tracking_Service as a foreign key to show which bike was rented or serviced. In the Tracking_Service table, the Staff_ID is used as a foreign key from the Staff_Table to identify the staff member who carried out the service. Lastly, Location_ID uniquely identifies each location in the Location table and becomes a foreign key in the Bike_Table to show where each bike is . 
[bookmark: _Toc214310695]Testing and Validation  
Requirements of the case study  

	Test Cases  
	Expected Results 
	Actual Results  
	Any Discrepancies 

	Bikes currently out on rental
	It is expected to filter rental table to find out the bikes on rental now.
	Specific query is created to filter data on this query. 
	No 

	 Bikes due for service
	 
	 
	 

	Most frequently used bikes.
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


 


 Query 1: Bikes currently out on rental – Design view:

[image: A screenshot of a computer

AI-generated content may be incorrect.] 
Datasheet view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
SQL view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]

Query 2: Bikes due for service – Design view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Datasheet view:
[image: A screenshot of a computer
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SQL view:
[image: A screenshot of a computer
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Query 3: Most frequently used bikes – Design view:
[image: A screenshot of a computer
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Datasheet view: 
[image: A screenshot of a computer
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SQL view:
[image: A screenshot of a computer
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[bookmark: _Toc214310696]Normalization Process  
Take screenshots of 3rd Normal form from MS-Excel and Paste here and annotate each table.  

Rider table:
[image: ]
 Rental table:
[image: ]
 Bike table:
 [image: A white table with black text

AI-generated content may be incorrect.]
 Staff table:
[image: ]
 Tracking table:
[image: A white paper with numbers and numbers on it

AI-generated content may be incorrect.]
[bookmark: _Toc214310697]MS- Access  
[bookmark: _Toc214310698] Forms Creation (take screenshots of all the forms and annotate them). 

Bike_Form – Design view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
 
Bike_Form – Form view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]



Location_Form – Design view:
[image: A screenshot of a computer
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Location_Form – Form view:
[image: A screenshot of a computer
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Rental_Form – Design view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Rental_Form –– Form view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Rider_Form – Design view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Rider_Form – Form view:
[image: A screenshot of a computer
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Staff_Form – Design view:
[image: A screenshot of a computer
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Staff_Form – Form view:
[image: A screenshot of a computer
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Tracking_Form – Design view: 
[image: A screenshot of a computer
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Tracking_Form - Form view:
[image: A screenshot of a computer
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[bookmark: _Toc214310699]Queries Creation 
(Take screenshots of the design view, datasheet view and SQL view of each query).  
Based on your critical thinking, create at least two queries 
Query 1: Riders who live in Central London – Design view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]

 Datasheet view:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
 SQL view: 
[image: A screenshot of a computer

AI-generated content may be incorrect.]

Query 2: Staff who dealt more bikes – Design view:

[image: A screenshot of a computer

AI-generated content may be incorrect.]
Datasheet view:

[image: A screenshot of a computer

AI-generated content may be incorrect.]


SQL view: 
[image: A screenshot of a computer
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[bookmark: _Toc214310700]Report Creation (create reports from each query).

Report of bikes due for service: 
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 Report of bikes out on rent: 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Report of most frequently used bikes:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Report of Staff who dealt more bikes: 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Report of riders living in Central London: 

[image: A screenshot of a computer
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[bookmark: _Toc214310701]Calculations (show how you implement calculation (if any) and take screenshots).
  
 In the Rental_Table, to obtain the bike Rental_Duration, it was necessary to calculate the return time - the start time, which the formula was used [corresponding field for the finished] – [corresponding field for the start] = Expression: [return_time]-[start_time] and result type: Date/time.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
 
After calculating the Rental_Duration, it was necessary to calculate the Rental_Cost of the bike, so the corresponding field for the Rental_Duration x 24 to inform the system 24hs x 5 pounds which is the fee of rental. The formula is: [Rental_Duration] *24*5 and the format is currency. 
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 

 
[bookmark: _Toc214310702]Dashboard Creation 
(show how to navigate from dashboard to forms and forms to dashboard) 
 EcoRide Dashboard – Design view:
 [image: A screenshot of a computer
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 EcoRide Dashboard – Form view:
[image: A screenshot of a computer
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