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[bookmark: _Toc214964203]Introduction to the case study
In this assignment, I demonstrated systematic understanding of underlying concepts of data, data bases and methodology of database design. I have applied appropriate systems investigation and analysis techniques and skills to design and implement relational solutions.	The assignment started with system investigation of Eco ride business data in Excel using 3rd normal form to define logical connection between separate tables and how to identify their primary keys and foreign keys which will be the result of optimizing the database. Following this optimization, I developed an Entity Relationship Diagram (ERD) to serve as the visual blueprint for the database architecture. This part of the assignment allowed me to graphically model the entities, define the relationships between them, identify data types and how to set them properly to each entity. Ensuring that complex of business rules was correctly translated into a structural design before construction. The final practical part of this assignment culminated in the physical implementation of the solution using Microsoft Access. In this environment, I converted the theoretical design into a functional database system by creating relational tables with enforced referential integrity, designing forms for data entry, constructing queries and reports to effectively extract business information using 3rd Normal Form.
[bookmark: _Toc214964204]Entity Relationship Diagram (ERD):
[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 
One to one relationship is a link between two tables where one primary key record is related to same primary key record that we call foreign key in second table.
For example Rider_ID (Primary key) form Rider Table to Rider_ID (Foreign key) in Booking Table.
I put one to one as a set begin symbol because one rider can do one booking at a time. However, one rider can do many bookings in a lifetime. 


One – to – Many 
One to many relationship is a link between two tables where one primary key record is related to same primary key record that we call foreign key in second table.
For example Staff_ID (Primary key) form Staff Table to Staff_ID (Foreign key) in Tracking Table.
The reason why I put one to many as a begin symbol is one staff can spectate many tracking numbers and many bookings.





Many – to – Many 
Many to many relationship is a link between two tables where one primary key record is related to same primary key record that we call foreign key in second table.
For this example I created another ER Diagram to show how many to many works.
I connected Student_ID (primary key) in Student table with Student_ID (foreign key) In Modules Table and set the begin symbol as one or more and end symbol I set is one or more because one student can learn many modules and many modules can be learned by many students.


[image: ]






[bookmark: _Toc214964205]Entities interact within the database
The Entity-Relationship (ER) modelling process transforms Eco Ride’s disorganized manual operations into a structured database structure which contains separate entities for Riders and Inventory. The model establishes precise relationship rules and constraints which prevent data inconsistencies that led to double-bookings in the case study while maintaining system data consistency. The design phase confirms that all complex functional requirements including maintenance history tracking and staff responsibility management will function correctly before construction begins.







[bookmark: _Toc214964206]Logical Design
[bookmark: _Toc214964207]Table Creation in MS – Access 
[image: ] [image: ]
These screenshots show BikeDetails_Table datasheet page and design view page. They show the data of BikeDetails_Table.
[image: ] [image: ]
These screenshots show BookingDetails_Table datasheet page and design view page. They show the data of BookingDetails_Table.
[image: ] [image: ]
These screenshots show LocationDetails_Table datasheet page and design view page. They show the data of LocationDetails_Table.
[image: ][image: ]
These screenshots show LocationDetails_Table datasheet page and design view page. They show the data of LocationDetails_Table.
[image: ] [image: ]
These screenshots show StaffDetails_Table datasheet page and design view page. They show the data of StaffDetails_Table.
[image: ] [image: ]
These screenshots show TrackingDetails_Table datasheet page and design view page. They show the data of TrackingDetails_Table.
	
[bookmark: _Toc214964208]Relationships between tables 
[image: ]
RiderDetails_Table – The rider id is primary key.
BikeDetails_Table – The bike id is primary key.
StaffDetails_Table - The staff id is primary key.
LocationDetails_Table - The location id is primary key.
TrackingDetails_Table – a key table that has four foreign keys. They are Bike_ID, Location_ID, Book_ID, Staff_ID. 
BookingDetails_Table – This table has one primary key and two foreign keys. The primary key is book id. Foreign keys are rider id and bike id. 

[bookmark: _Toc214964209]Testing and Validation 
	Test Cases 
	Expected Results
	Actual Results 
	Any Discrepancies

	Bikes due for service query
	Expected to create a query to identify Bikes due for service in Bike Details Table
	A query has been designed and developed to identify Bikes due for service
	No

	Electric type of bikes query
	Create a query to sort Electric type of bikes in BikeDetails_Table
	A query has been designed and developed to sort Electric type of bikes
	No

	Role Admin Staff query
	Create a query to separate Role Admin in staff table in Staff Details Table
	A query has been designed and developed to separate Role Admin in staff table
	No

	South London Customers query
	Create a query to show South London Customers in Rider Details Table
	A query has been designed and developed to show South London Customers
	No




[bookmark: _Toc214964210]Normalization Process 
[image: ]
RiderDetails_Table – a table that stores customer details data. This table has: rider id, rider name, rider email, rider address, rider postcode and rider phone number. The rider id is primary key.
BikeDetails_Table – a table that stores bike details data. This table has: bike id, bike type and bike condition. The bike id is primary key.
StaffDetails_Table – a table that stores staff details data. This table has: staff id, staff name, staff phone number, staff email, staff role. The staff id is primary key.
LocationDetails_Table - a table that stores location details data. This table only has location id and bike location. The location id is primary key.
TrackingDetails_Table – a key table that has four foreign keys. They are Bike_ID, Location_ID, Book_ID, Staff_ID. And one data for track date.
BookingDetails_Table – a table that stores booking details data. This table has one primary key and two foreign keys. The primary key is book id. Foreign keys are rider id and bike id. The other data are bike track number, rental time, return time, return time, usage duration, hourly rate and bike cost.







[bookmark: _Toc214964211]MS- Access 
[bookmark: _Toc214964212]Forms Creation (take screenshots of all the forms and annotate them) 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows “BikeDetails_Form”. It shows data of “BikeDetails_Table”. This form has six buttons to manipulate the data in “BikeDetails_Table”. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows “BookingDetails_Form”. It shows data of “BookingDetails_Table”. This form has six buttons to manipulate the data in “BookingDetails_Table”. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows “LocationDetails_Form”. It shows data of “LocationDetails_Table”. This form has six buttons to manipulate the data in “LocationDetails_Table”. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows “RiderDetails_Form”. It shows data of “RiderDetails_Table”. This form has six buttons to manipulate the data in “RiderDetails_Table”. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard.

[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows “StaffDetails_Form”. It shows data of “StaffDetails_Table”. This form has six buttons to manipulate the data in “StaffDetails_Table”. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows “TrackingDetails_Form”. It shows data of “TrackingDetails_Table”. This form has six buttons to manipulate the data in “TrackingDetails_Table”. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard.




[bookmark: _Toc214964213]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: ]
This datasheet screenshot is for ”Bikes due for service Query” it shows bikes which is due for service, how many of them and which Bike_ID do they have. 
[image: ]
This design view screenshot is for ”Bikes due for service Query” it shows the specific table which was used to create this query. It also shows Criteria field which is the key to sort specific data.
[image: ]
This SQL view screenshot is for ”Bikes due for service Query” it shows the SQL code that was used to create this view.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This datasheet screenshot is for ”Electric type of bikes query” it shows electric type of bikes, how many of them and which Bike_ID do they have. 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This design view screenshot is for ”Electric type of bikes query” it shows the specific table which was used to create this query. It also shows Criteria field which is the key to sort specific data.

[image: A screenshot of a computer

AI-generated content may be incorrect.]
This SQL view screenshot is for ”Electric type of bikes query” it shows the SQL code that was used to create this view.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This datasheet screenshot is for ”Role Admin Staff query” it shows staff which is has admin, how many of them and which Staff_ID do they have. 

[image: A screenshot of a computer

AI-generated content may be incorrect.]
This design view screenshot is for ”Role Admin Staff query”  it shows the specific table which was used to create this query. It also shows Criteria field which is the key to sort specific data.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This SQL view screenshot is for ”Role Admin Staff query”  it shows the SQL code that was used to create this view.

[image: A screenshot of a computer

AI-generated content may be incorrect.]
This datasheet screenshot is for ”South London Customers query” it shows riders who are living in specific part of London, how many of them and which Rider_ID do they have. 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This design view screenshot is for ” South London Customers query”  it shows the specific table which was used to create this query. It also shows Criteria field which is the key to sort specific data.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This SQL view screenshot is for ” South London Customers query” it shows the SQL code that was used to create this view.









[bookmark: _Toc214964214]Report Creation (create reports from each query and annotate them) 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows a report based on the Bikes due for service query. Which was created to show result on the report itself. It shows: Bike_ID; Bike_Type; Bike_Condition.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows a report based on the Electric type of bikes query. Which was created to show result on the report itself. It shows: Bike_ID; Bike_Type; Bike_Condition.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows a report based on the Role Admin Staff query. Which was created to show result on the report itself. It shows: Staff_ID; Staff_Name; Staff_PhoneNumber; Staff_Email; Staff_Role.
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This screenshot shows a report based on the South London Customers report. Which was created to show result on the report itself. It shows: Rider_ID; Rider_Name; Rider_Email; Rider_Address; Rider_PostCode; Rider_PhoneNumber.

[bookmark: _Toc214964215]Calculations (show how you implement calculation ( if any) and take screenshots) 
[image: A screenshot of a computer
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[bookmark: _Toc214964216]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.]
This screenshot shows a Dashboard and a table which you can click to navigate each table.
[image: A screenshot of a computer

AI-generated content may be incorrect.]Once it got clicked the hover button colour will be slightly darker.
[image: A screenshot of a computer

AI-generated content may be incorrect.]And the table that got clicked will appear. In each table there are six buttons to navigate. They are: Add record; Delete record; Edit record; Next record; Previous record and Open Dashboard. To get back to dashboard there is a button Open Dashboard it will navigate to Dashboard Form.

[bookmark: _Toc214964217]Conclusion
In conclusion, the complete development process of a relational database solution for Eco Ride became evident through this assignment. The system investigation of raw Excel data led to the application of 3rd Normal Form which removed data duplication while creating a solid logical framework. The Entity Relationship Diagram (ERD) served as a vital connection between theoretical concepts and practical application to verify all business rules and relationships before starting construction.
The Microsoft Access implementation confirmed the design effectiveness by creating a working system which uses relational tables for data storage and generates business intelligence through query and report functionality. The project has proven my database methodology skills by demonstrating my capacity to use analysis methods for designing and building efficient information systems.
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