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[bookmark: _Toc214312383]Introduction to the case study 
This database schema for a bike rental system consists of five interconnected entities. The core entity is rental, connects riders, bike, and staff. A rider can have multiple rentals, and a bike can be rented multiple time, creating one-to-many relationships between rider-rental and bike rental each rental. Each rental is processed by one staff member, forming another one-to-many relationship from staff to rental the maintenance entity tracks bike servicing with a composite key involving Bike_ID, establishing that one bike can undergo multiple maintenance events and one staff member can perform multiple service. Key attributes include rental dates and total amount for transactions, plus maintenance date, and status for bike upkeep. The bikes status is critical for managing availability. This structure efficiently supports rental operations and maintenance tracking while ensuring date integrity through clear relationship definition.maintence tracking while ensuring date integrity through clear relationship definitions

[bookmark: _Toc214312384]Scenario Analysis

[bookmark: _Toc214312385]The Rider table  
Rider_ID (PK)  (ShortText)
Rider_Name  (ShortText)
Rider_tale (ShortText)
Rider_Address (LongText)
E_Mali (ShortText)
[bookmark: _Toc214312386]The bike table
Bike_ID (PK) (ShortText)
Bike_type (ShortText)
Bike_condition  (ShortText)

[bookmark: _Toc214312387]The tracking table
Staff_ID  (PK) ShortText)
Bike_ID (FK) (ShortText)
Location_ID (ShortText)
Bike_Track_No short
Bike_Loaction (ShortText)
 

[bookmark: _Toc214312388]The rental table
Rider_ID  (Pk) ShortText)
Date date/time
Bike_ID (FK) (ShortTime)
Rental_time (Date/Time)
Return_time (Date/Time)
Usage _duration (Calculate)
Hourly_rate (Number)
Bike_cost (Calculate) 

[bookmark: _Toc214312389]The staff table
Staff_ID (PK) (ShortText)
Staff_name ShortText)
Staff_tale ShortText)
Staff_mail ShortText)
Staff_task (ShortText)
 
[bookmark: _Toc214312390]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: _Toc214312391]One – to – One  
 Relationship as an exclusive partnership where one instance of entity a can be linked to only one instance of entity b, and vice- versa
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc214312392]One – to – Many  
 Relationship as parent-child relationship where one record in a table the parent can be linked to many records in another table the children but each child record belongs to only one parent.
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 
[bookmark: _Toc214312393]Many – to – Many 
Relationship where many records in one table can be associated with many records in another table, and vice- versa.
 
 [image: A screenshot of a computer

AI-generated content may be incorrect.]
 
 
 
 
[bookmark: _Toc214312394]Entities interact within the database 
Explain how ER modelling helps you when developing your database solution 
Entities interact within the database mean core data objects (rider, bike) connect through relationships. These interactions are recorded as new entities. For example, a rider and bike interact via rental record. This is technically achieved using keys. A primary (e.g., rider_ID) uniquely identifies an entity. A foreign key (e.g., rider_ID in the rental table) link tables together, creating a concrete connection. This network of link entities enables powerful queries, transforming separate date list into meaningful, connected information and forming the foundation of a relational database’s utility.


[bookmark: _Toc214312395]Logical Design 
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: ][image: A screenshot of a computer

AI-generated content may be incorrect.]  [image: ] /
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AI-generated content may be incorrect.]
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AI-generated content may be incorrect.]
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AI-generated content may be incorrect.]
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AI-generated content may be incorrect.]
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[bookmark: _Toc214312396]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.  
Data based  Relationship Structure-Bike Rental Management System



Relationship 1: Rider_Table = Rental_Table Each registered used (Rid_ID as PK) can manage multiple rental contacts -1:M
All rental transactions are linked to as specific user (Rider_ID as FK) in Rental_Table
One-to-many correspondence

Relationship: 2 Bike_Table=Rental_Table
Each bicycle in the inventory (Bike_ID as PK) can participate in numerous rental transactions-1:M
Each transaction involves exclusively one bicycle (Bike_ID as FK) in Rental_Table one-to multiple Linkage.

Relationship 3: Bike_Table- Tracking_Table each bicycle unit can generate multiple location and tracking recond_1:M All tracking records reference a single bicycle (Bike_ID as FK). One-to-multiple connectivity

Relationship 4: Staff _Table=Tracking_Table
Each system employee (Staff_ID as PK) can generate various monitoring record-1.M
Each tracking activity is the responsibility of single employee  (Staff_ID as FK).
One -to-multiple association 



[bookmark: _Toc214312397]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 

	The most rent bike
	It is expected  to filter data from Bike_Details_Table  to find out how many Bike_ID are on rent on a specific day
	Separate query has been created to filter required data from  
Rental_Details_Table
	NO

	 Bike_Due_For_Service
	 It is expected to filter data     from
Bike_Detail_Table and Tracking_Table for the service
	 Separate query has been created to filter required data from  
Bike_Detail_Table and Tracking_Table
	 No

	Bike_For_Location 
	It is expected to filter data     from  Tracking_Table and Bike_Details_table  to find out how many location there are in Tracking_Table
	 Separate query has been created to filter required data from  Tracking_Table and Bike_Details_Table

	 no

	 
	 
	 
	 

	 
	 
	 
	 


 
 
[bookmark: _Toc214312398]Normalization Process  
Take screenshots of 3rd Normal form from MS-Excel and Paste here and annotate each table. 
 
Rider_Detail_table
Rider_ID      Rider_Name         Rider_Tele           Rider_Address                      E-Mail
CY001       Harry Smith          7123456780   28 Oxford Street, London      harry.smith@email.co.uk
CY002       Isabella Taylor      7234567890   15 Royal Avenue, Glasgow    isabella.t@mail.co.uk
CY003       George Williams  7345678901   42 River View, Cardiff           george.w@domain.co.uk
CY004      Charlotte Davis     7456789012    7 Castle Road, Belfast         charlotte.d@webmail.co.uk

Rental_Details Table
Rider_ID        Date                 Bike_ID            Rental time   Return time   usage duration    hourly rate   Bike_Cost
CY001	10/08/2024	BIKE-MT1                08:30               14:45         6.25                 4.0	                25.00                     
CY001	10/08/2024	BIKE-UR2	15:30	          18:00          2.5                    4.0                 10.00                                    
CY002	09/08/2024	BIKE-MT1	09:15	          12:30          3.25                 4.0              13.00	                                
CY003	08/08/2024	BIKE-UR2	10:45	         17:15	 6.5                 4.0              26.00
CY004	07/08/2024	BIKE-UR3	11:20	         14:50              3.5              4.0                 14.00  
Bike_Details_Table
Bike_ID	         Bike_Type	            Bike_Condition
BIKE-MT1	Mountain	Excellent
BIKE-UR2	Urban	              Good
BIKE-UR3	Urban	            Good

Staff Table
Staff_ID	            Staff_Name	         Staff_Tele	                Staff_Mail	                        Staff_Task
EMP-2101	Sarah Johnson	     7445566778	        sarah.j@bikeco.uk	                         Mechanic
EMP-2102	Michael Brown	7556677889	michael.b@bikeco.uk	                         Coordinator
EMP-2103	Emily Clark	7667788990	emily.c@bikeco.uk	                         Supervisor
EMP-2104	Daniel Wilson	7778899001	daniel.w@bikeco.uk	                        Coordinator
                                         Tracking table				
Staff_ID  	Bike_ID	               Location_ID    Bike_Track_No         Bike_Location
EMP-2101	BIKE-MT1	LOC-201	TRK-550-001	    Regent's Park
EMP-2101	BIKE-UR2	LOC-202	TRK-550-002	    Camden Market
EMP-2102	BIKE-MT1	LOC-203	TRK-550-003	    Central Station
EMP-2103	BIKE-UR2	LOC-201	TRK-550-004	    Regent's Park
EMP-2104	BIKE-UR3	LOC-201	TRK-550-005	    Regent's Park

 
[bookmark: _Toc214312399]MS- Access  
 
Forms Creation (take screenshots of all the forms and annotate them)  
[image: A screenshot of a computer

AI-generated content may be incorrect.]
 
 [image: ]
 [image: A computer screen shot 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: _Toc214312400]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: ]

[image: A screenshot of a computer

AI-generated content may be incorrect.]
 SELECT
    Bike_Details_Table.Bike_ID,
    Bike_Details_Table.Bike_Type,
    Count([Rental_Dentails Table].Rental_time) AS CountOfRental_time
FROM
    Bike_Details_Table
    INNER JOIN [Rental_Dentails Table] ON Bike_Details_Table.Bike_ID = [Rental_Dentails Table].Bike_ID
GROUP BY
    Bike_Details_Table.Bike_ID,
    Bike_Details_Table.Bike_Type;
[image: A screenshot of a computer

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

AI-generated content may be incorrect.]
SELECT
    [Tracking table].Bike_Loaction,
    Count(Bike_Details_Table.Bike_ID) AS CountOfBike_ID
FROM
    Bike_Details_Table
    INNER JOIN [Tracking table] ON Bike_Details_Table.Bike_ID = [Tracking table].Bike_ID
GROUP BY
    [Tracking table].Bike_Loaction
ORDER BY
    Count(Bike_Details_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_Details_Table.Bike_ID,
    Bike_Details_Table.Bike_Type,
    Bike_Details_Table.Bike_Condition,
    [Tracking table].Bike_Loaction
FROM
    Bike_Details_Table
    INNER JOIN [Tracking table] ON Bike_Details_Table.Bike_ID = [Tracking table].Bike_ID
WHERE
    (((Bike_Details_Table.Bike_Condition) = "Good"));
Report Creation (create reports from each query and annotate them)  
 [image: ]
 [image: A screenshot of a computer

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

AI-generated content may be incorrect.]
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: _Toc214312401]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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