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[bookmark: _Toc214556570]Introduction to the case study 
 
EcoRide addresses urban mobility challenges in London through a shared electric bike scheme. The current manual system leads to inaccurate availability and billing errors. We will implement a  relational database to manage real-time booking, live bike tracking via GPS, and predictive maintenance, ultimately enhancing both user experience and operational efficiency for the service.
[bookmark: _Toc214304489][bookmark: _Toc214311560][bookmark: _Toc214556571]Scenario Analysis
The tables are:

[bookmark: _Toc214304490][bookmark: _Toc214311561][bookmark: _Toc214556572]Rider: Attributes: 
Rider_ID(PK) (ShortText)
Rider_Name (ShortText)
Rider_Phone (ShortText)
Rider_Address (LongText)
E-mail (ShortText)


[bookmark: _Toc214304491][bookmark: _Toc214311562][bookmark: _Toc214556573]Bike: Attributes:
Bike_ID(PK) (ShortText)
Bike_Type (ShortText)
Bike_Condition (ShortText)


[bookmark: _Toc214304492][bookmark: _Toc214311563][bookmark: _Toc214556574]Rental: Attributes:
Rider_ID(FK) (ShortText)
Date (Date/Time)
Bike_ID(FK) (ShortText)
Rental_Data (Data/Time)
Return_Data (Date/Time)
Usage_Duration (Calculated
Hourly_Rate (ShortText)
Bike_Cost (Calculated)


[bookmark: _Toc214304493][bookmark: _Toc214311564][bookmark: _Toc214556575]Staff: Attributes:
Staff_ID(PK) (ShortText)
Staff_Name (ShortText)
Staff_Phone (ShortText)
E-mail (ShortText)
Staff_Task (ShortText)


[bookmark: _Toc214304494][bookmark: _Toc214311565][bookmark: _Toc214556576]Tracking: Attributes:
Staff_ID(FK) (ShortText)
Bike_ID(FK) (ShortText)
Location_ID (ShortText))
Bike_Track_No (ShortText)
Bike_Location (ShortText)









[bookmark: _Toc214556577]
Entity Relationship Diagram (ERD): 
Take a screenshot of your ER- Diagram and Paste it here  Type of Relationship between Entities (please explain each relationship with appropriate examples from the case study.) 
[image: A screenshot of a computer

AI-generated content may be incorrect.]






[bookmark: _Toc214556578]One – to – One  
 A single record in one entity in linked to exactly one record in another, and vice versa
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 
[bookmark: _Toc214556579]One – to – Many  
One record in the parent entity can be related to multiple records in the child entity, but each child record belongs to only one parent. 

 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 
[bookmark: _Toc214556580]Many – to – Many  
 Records in both entities can be linked to multiple records in the other entity. It requires a junction table to implement.
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 
 
[bookmark: _Toc214556581]Entities interact within the database 
Explain how ER modelling helps you when developing your database solution 
ER modelling offers a visual blueprint of EcoRide entities (Rider,Bike,Rental,Staff,Tracking) and their links before implementing. It sets correct cardinalities (One Bike → many Rentals) defines primary/foreign keys, support normalisation to remove redundancy, ensures referential integrity, simplifies Access table creation, accelerates query building and delivers reliable, status and revenue reports. 
 
 
[bookmark: _Toc214556582]Logical Design 
[bookmark: _Toc214556583]Table Creation in MS – Access (take screenshots of each table (Datasheet view and design view) and paste it here and annotate each screenshot.  Customer Details table (Design view and datasheet view)  [image: A screenshot of a computer

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

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

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

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

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

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

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

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

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

AI-generated content may be incorrect.]
 
Relationships between tables  [image: A screenshot of a computer

AI-generated content may be incorrect.]
 
Explain what type of key attributes (each table) used to create relationships between tables.  
 1: Rider_Table – Rental_Table
One rider (Rider_ID=PK) can have many rental → 1:M relationship.
Every rental record contains Rider_ID as foreign Key to identity the customer.

2: Bike_Table – Rental_Table 
One bike (bike_ID(PK)) may be rented multiple times → 1:M relationship.
Each rental entry includes Bike_ID as FK to specify which was used.

3: Bike_Table – Track_Table 
One bike can have numerous tracking/location entries →1:M relationship.
Every tracking record references Bike_ID as FK to show current/previous position .

4: Staff_Table – Track_Table 
One staff member (Staff_ID =PK ) can create several tracking records → 1:M relationship.
Each tracking entry stores Staff_ID as FK to records who performed the update.



[bookmark: _Toc214556584]Testing and Validation  
Requirements of the case study  
1. Manage an inventory : in this case a table called, “product” has been designed and developed to maintain inventory of all the products.  
2. Customer Information : A table called "Customer” has been designed and developed…….. 
 
	Test Cases  
	Expected Results 
	Actual Results  
	Any Discrepancies 

	Bike_For_Location
	It is expected to filter data from Tracking_Table and Bike_Table to find out how many place there are in Bike_Table
	Separate queries have been created to filter required data from Tracking_Table and Bike_Table 
	No 

	 Bike_Rented
	 It is expected to filter data from Bike_Table and Rental_Table to find out how many Bike_ID there are in Rental_Table 
	 Separate queries have been created to filter required data from Bike_Table and Rental_Table
	 No 

	 Staff_Activity
	It is expected to filter the data from Staff_Table and Track_Table to shows the activity of tracking table
	Separate queries have been created to filter required data from Staff_Table and Track_Table 
	 No

	 
	 
	 
	 

	 
	 
	 
	 


 
 






[bookmark: _Toc214556585]Normalization Process  
Take screenshots of 3rd Normal form from MS-Excel and Paste here and annotate each table.  
 
	Rider_Details table
	 
	 
	 
	

	Rider_ID
	Rider_Name
	Rider_Tele
	Rider_Address
	E-Mail

	P001
	Emma Johnson
	4,47701E+11
	12 High Street, Bristol
	emma.j@domain.uk

	P002
	Liam Patel
	4,47701E+11
	45 Green Lane, Leeds
	liam.patel@workmail.com

	P003
	Olivia Brown
	4,47701E+11
	78 River View, Manchester
	olivia.b@personal.net

	P004
	Noah Wilson
	4,47701E+11
	23 Oak Avenue, Liverpool
	noah.w@fastmail.org



 
	Rental_Details Table
	 
	 
	 
	
	
	
	

	Rider_ID
	Date
	Bike_ID
	rental time
	Return time
	usage duration
	hourly rate
	Bike_Cost

	P001
	20/07/2025
	BK-201
	10:15
	16:45
	6.5
	3.8
	24.7

	P001
	20/07/2025
	BK-205
	17:30
	20:00
	2.5
	3.8
	9.5

	P002
	19/07/2025
	BK-201
	9:00
	14:30
	5.5
	3.8
	20.9

	P003
	18/07/2025
	BK-205
	11:30
	17:15
	5.75
	3.8
	21.85

	P004
	17/07/2025
	BK-208
	13:00
	16:30
	3.5
	3.8
	13.3



 
	Bike_Details_Table
	 
	 

	Bike_ID
	Bike_Type
	Bike_Condition

	BK-201
	Mountain
	Excellent

	BK-205
	City Cruiser
	Good

	BK-208
	City Cruiser
	Good



	Staff Table
	 
	 
	 
	

	Staff_ID
	Staff_Name
	Staff_Tele
	Staff_Mail
	Staff_Task

	SF-1101
	James Carter
	4,477E+11
	james.c@rentbike.co
	Mechanic

	SF-1102
	Sophie Evans
	4,477E+11
	sophie.e@rentbike.co
	Admin

	SF-1103
	Daniel Lee
	4,477E+11
	daniel.l@rentbike.co
	Manager

	SF-1104
	Grace Taylor
	4,477E+11
	grace.t@rentbike.co
	Admin



	Tracking table
	 
	 
	 
	

	Staff_ID
	Bike_ID
	Location_ID
	Bike_Track_No
	Bike_Location

	SF-1101
	BK-201
	LOC-A1
	TRK-900-001
	City Park

	SF-1101
	BK-205
	LOC-A2
	TRK-900-002
	Downtown Plaza

	SF-1102
	BK-201
	LOC-A3
	TRK-900-003
	Train Station

	SF-1103
	BK-205
	LOC-A1
	TRK-900-004
	City Park

	SF-1104
	BK-208
	LOC-A1
	TRK-900-005
	City Park




[bookmark: _Toc214556586]MS- Access  
 
[bookmark: _Toc214556587]Forms Creation (take screenshots of all the forms and annotate them)  
 [image: A screenshot of a computer

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

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

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

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

AI-generated content may be incorrect.]
[bookmark: _Toc214556588]Queries Creation (take screenshots of the design view, datasheet view and SQL view of each query and annotate them)  
Based on your critical thinking, create at least two – three queries 
    [image: A screenshot of a computer

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

AI-generated content may be incorrect.]
SELECT
    Tracking_Table.Bike_Location,
    Count(Bike_Table.Bike_ID) AS CountOfBike_ID
FROM
    Bike_Table
    INNER JOIN Tracking_Table ON Bike_Table.Bike_ID = Tracking_Table.Bike_ID
GROUP BY
    Tracking_Table.Bike_Location
ORDER BY
    Count(Bike_Table.Bike_ID) DESC;
[image: A screenshot of a computer

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

AI-generated content may be incorrect.]
SELECT
    Bike_Table.Bike_ID,
    Bike_Table.Bike_Type,
    Count(Rental_Table.Rental_Date) AS CountOfRental_Date
FROM
    Bike_Table
    INNER JOIN Rental_Table ON Bike_Table.Bike_ID = Rental_Table.Bike_ID
GROUP BY
    Bike_Table.Bike_ID,
    Bike_Table.Bike_Type;

[image: A screenshot of a computer

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

AI-generated content may be incorrect.]
SELECT
    Staff_Table.Staff_Name,
    Staff_Table.Staff_Task,
    Count(Tracking_Table.Bike_ID) AS Bikes_Tracked
FROM
    Staff_Table
    INNER JOIN Tracking_Table ON Staff_Table.Staff_ID = Tracking_Table.Staff_ID
GROUP BY
    Staff_Table.Staff_Name,
    Staff_Table.Staff_Task
ORDER BY
    Count(Tracking_Table.Bike_ID) DESC;

[bookmark: _Toc214556589]Report Creation (create reports from each query and annotate them)  [image: A screenshot of a computer

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

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

AI-generated content may be incorrect.]
 
[bookmark: _Toc214556590]Calculations (show how you implement calculation ( if any) and take screenshots)  
 [image: A screenshot of a computer

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

AI-generated content may be incorrect.]
[bookmark: _Toc214556591]Dashboard Creation (show how to navigate from dashboard to forms and forms to dashboard) 
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
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