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1. [bookmark: _Toc219051656]Scenario
A green transport initiative called Eco_Ride that allows for electric bikes to be rented across public locations has been launched by the local authority, in order to allow for greener commuting and improving health of citizens by providing a green alternative for day-to-day travel. The service garnered popularity, but issues have arisen with managing the handling operations, with rider details and transactions being recorded manually and no proper tracking of bikes that are out of commission due to needing repairs, meaning bike availability is not showing accurately, with double-bookings of bikes occurring on occasion too.

2. [bookmark: _Toc219051657]Scope
The purpose of this assignment is to design a solution to the issues that Eco_Ride is experiencing via implementation of a structured database, allowing for smoother operations for the initiative. This will be done by storing essential information for the riders, holding a maintenance record of the bikes along with factors such as their condition and location, a record of transactions and how long each booking lasts, as well as including the staff details and who has done what on each bike. All of these will be placed into tables, known as entities, as this is how data within a database is usually stored [1]. This will enable for a more organised structure for Eco_Ride, avoiding issues with double-bookings, but also allowing for an easier and more suitable method of storing data for rider’s details and rental information.













3. [bookmark: _Toc219051658]Entity Relationship Diagram
[image: ]
[bookmark: _Toc219051726]Figure 1 - Entity Relationship Diagram
An Entity Relationship Diagram is a diagram that visualises how different entities within a database will connect with one another [1] and help to plan the structure of a database. Above is the Entity Relationship Diagram designed for the E-Bike database in order to outline all entities required, the attributes for each table, the primary keys of each table and highlights the relationships between entities, as well as the type of relationship that the entities have with one another.
The entities that were chosen for this database:
· Rider’s Table – This will allow for proper and accurate storage of each individual rider’s details, including contact details in case a particular rider is needed to be contacted for possible issues with a payment, for example.
· Rentals Table – This will be used to track every rental, which bike is with which rider, and storing the cost of each rental, allowing for a concise report of the total payments made through the rentals.
· Bike’s Table – This table will be used to store all information of the bikes currently in circuit, storing the type of bike, the current condition of the bike to determine if it is suitable to be in circulation, and where the bike is currently located.
· Maintenance Table – This will be included in the database in order to have a proper history of each bike’s service (i.e. a bike’s last service date), along with notes of the condition of the bike and if any repairs are needed, as well as which member of staff worked on which bike.
· Staff Table – This table will act similarly to the Rider’s Table, but will also include each role that each member of staff currently holds.

4. [bookmark: _Toc219051659]Relationship Table
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[bookmark: _Toc219051727]Figure 2 - Relationship Table
Here is the relationship table included within the database. Relationships are connections between tables via the information included in them. These relationships can be linked via a one-to-one relationship, one-to-many relationship, or a many-to-many relationship [3]. The above image shows which tables have relationships with each other and the type of relationship but also includes each attribute of the entities. This relationship table is almost identical to the entity relationship diagram created to plan out the mapping of the database, highlighting the importance of creating an entity relationship diagram beforehand, allowing for proper planning of a database.



5. [bookmark: _Toc219051660]Entities
The following section provides an overview of the entities included in the Eco_Ride database. An entity is a real-world object that is being planted into the database [4], and have multiple attributes related to them.
5.1. [bookmark: _Toc219051661]Bikes Table
This table was created to store all bike data and has the following attributes:
· Bike_ID – The primary key of the table and the unique identifier for each bike
· Bike_Type – To present what type each bike is
· Date_Added – When the bike was added to the database
· Condition – The current condition of each bike, which is populated via a lookup table drawn from the maintenance table
· Status – The status of if a bike is available, in use or under maintenance
· Current_Location – Where the bike is currently located
[image: ]
[bookmark: _Toc219051728]Figure 3 - Bike's Table








5.2. [bookmark: _Toc219051662]Maintenance Table
The maintenance table is included to have a service history for the bikes. The attributes are:
· Maintenance_ID – The primary key of the table and the unique identifier of each service
· Bike_ID – The bike that is being serviced, a foreign key from the Bike’s Table
· Staff_ID – Which staff performed the service on the bike, foreign key from the Staff Table
· Service_Date – The date that the last service of the bike took place
· Condition – The condition of the bike determined after the service
· Notes – Comments made by the staff member that performed the service on the bike
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[bookmark: _Toc219051729]Figure 4 - Maintenance Table














5.3. [bookmark: _Toc219051663]Rentals Table
The Rentals Table will be used to track factors of rentals. The attributes are:
· Rental_ID – The primary key of the table and the unique identifier of each rental
· Rider_ID – Which rider made the rental, a foreign key from the Rider’s Table
· Bike_ID – The bike that is being rented, a foreign key from the Bike Table
· Rental_Date – The date that the rental started
· Return_Date – The date that the rental ended (Cell is empty if the bike has not yet been returned)
· Price – The cost of the rental (Cell is empty if the bike has not yet been returned)
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[bookmark: _Toc219051730]Figure 5 - Rentals Table







5.4. [bookmark: _Toc219051664]Riders Table
The Riders Table will store all information of the riders. The attributes for this table are:
· Rider_ID – The primary key of the table and the unique identifier for each rider
· First_Name – The rider’s first name
· Last_Name – The rider’s last name
· Contact_Number – The contact number for the rider
· Email – The email address for the rider
· Date_Of_Birth – The rider’s date of birth
· Date_Registered – The date that the rider registered onto the system
[image: ]
[bookmark: _Toc219051731]Figure 6 - Riders Table
5.5. [bookmark: _Toc219051665]Staff Table
The staff table will store each member of staff’s details. The attributes for the Staff Table are:
· Staff_ID – The primary key of the table and the unique identifier for each member of staff
· First_Name – The member of staff’s first name
· Last_Name – The member of staff’s last name
· Contact_Number – The contact number for the member of staff
· Email – The email address for the member of staff
· Staff_Role – The role that the member of staff holds
[image: ]
[bookmark: _Toc219051732]Figure 7 - Staff Table
6. [bookmark: _Toc219051666]Queries
Within this database a number of queries have been implemented. A database query is a command used in a database to pull specific data from the database and is used to understand the data through a more effective analysis [5]. Below are queries entered into the Eco_Ride database to retrieve specific data for review.
6.1. [bookmark: _Toc219051667]Bikes Available Query
This query is simply meant to pull the bikes that are available.
[image: ]
[bookmark: _Toc219051733]Figure 8 - Bikes Available Query Results
SQL Code: SELECT * FROM Bikes_Table WHERE Status = "Available";
6.2. [bookmark: _Toc219051668]Bikes Frequently Used Query
This query totals up the amount of uses each bike has had.
[image: ]
[bookmark: _Toc219051734]Figure 9 - Bikes Frequently Used Query Results
SQL Code: SELECT Bike_ID, COUNT(*) AS Rental_Count FROM Rentals_Table GROUP BY Bike_ID;





6.3. [bookmark: _Toc219051669]Bikes Unavailable Query
This query pulls all the bikes that are not available, due to either being in use or under repairs.
[image: ]
[bookmark: _Toc219051735]Figure 10 - Bikes Unavailable Query Results
SQL Code: SELECT * FROM  Bikes_Table WHERE Status NOT LIKE "Available";

6.4. [bookmark: _Toc219051670]Maintenance Accountability Query
This query pulls the different services performed by certain members of staff. The one below shows all services done by the staff member with ID 4.
[image: ]
[bookmark: _Toc219051736]Figure 11 - Maintenance Accountability Query Results
SQL Code: SELECT * FROM Maintenance_Table WHERE (((Maintenance_Table.Staff_ID) = [Enter Staff ID]));

6.5. [bookmark: _Toc219051671]Maintenance Required Query
This query pulls the bikes that are in need of repairs along with the notes left after its last service.
[image: ]
[bookmark: _Toc219051737]Figure 12 - Maintenance Required Query Results
SQL Code: SELECT Service_Date, Condition,  Notes FROM Maintenance_Table WHERE Condition = "Needs Repairs";



6.6. [bookmark: _Toc219051672]Rentals Current Query
This query’s purpose is to show which rentals are still active.
[image: ]
[bookmark: _Toc219051738]Figure 13 - Rentals Current Query Results
SQL Code: SELECT * FROM Rentals_Table WHERE Return_Date IS NULL;

6.7. [bookmark: _Toc219051673]Rentals Total Income Query
This query creates a sum of all completed rentals, providing an overall income from the rentals.
[image: ]
[bookmark: _Toc219051739]Figure 14 - Rentals Total Income Query Results
SQL Code: SELECT Sum(Price) AS Total_Income FROM Rentals_Table;

6.8. [bookmark: _Toc219051674]Riders Contact List Query
This query pulls the contact details for all registered riders.
[image: ]
[bookmark: _Toc219051740]Figure 15 - Riders Contact List Query Results
SQL Code: SELECT First_Name, Last_Name, Contact_Number, Email FROM Riders_Table;
6.9. [bookmark: _Toc219051675]Staff By Technician Role
This query pulls all members of staff that are listed as a technician.
[image: ]
[bookmark: _Toc219051741]Figure 16 - Staff By Technician Role Query Results
SQL Code: SELECT * FROM Staff_Table WHERE Staff_Role = "Technician";

6.10. [bookmark: _Toc219051676]Staff Overview Query
This query totals up the number of staff that hold each role.
[image: ]
[bookmark: _Toc219051742]Figure 17 - Staff Overview Query Results
SQL Code: SELECT Staff_Role, COUNT(*) AS Total_Staff FROM Staff_Table GROUP BY Staff_Role;












7. [bookmark: _Toc219051677]Database Forms
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[bookmark: _Toc219051743]Figure 18 - Riders Table Form

[image: ]
[bookmark: _Toc219051744]Figure 19 - Staff Table Form

Two forms were created for this table, one for the rider’s table and another for the staff table. This allowed for an alternative way to populate the tables, but also a method to view a particular person’s details in isolation, cycle through each instance, but also a method to delete details of a member of staff or a rider should they need to be taken off the system.




8. [bookmark: _Toc219051678]Validation and Testing
When creating a database, it is imperative to ensure that it runs properly and serves the purpose that it was create for. Validating data is highly important to ensure the quality and reliability of the data, but also to determine the consistency of it as well [6]. During the process of creating the database for Eco_Ride, tests were conducted to be certain that everything was working in its intended purpose, such as the forms created to input data and the queries designed to gain a better insight and understanding of the data.

9. [bookmark: _Toc219051679]Design Decisions
For this database it was decided that five entities would be sufficient as they targeted the main issues that were highlighted in the scope of the problems that Eco_Ride were facing with their data management. The attributes included in each entity were all deemed to be necessary, helping to amend aspects that the scope of this project aimed to achieve. Also, the queries created were included as a way to help pinpoint certain factors of the database that may need to be reviewed, such as what bikes are currently unavailable, either because they are in use or because they require repairs. 
Some challenges that were faced during this project was deciding on what was necessary and what was irrelevant to be included, as it was imperative to decide this factor, which did become something of a time-consuming task as it was important to be sure what was needed in order for the database to work properly and inline with the scope that was outlined.
Some improvements for the future have been established. Firstly, the database can be expanded with extra entities. For example, an entity dedicated to tracking the locations of the bikes could be beneficial for determining popular areas where the bikes, how many bikes are in a certain location at a given time and to possibly track the distance that bikes are travelling. It would also be beneficial to develop more complex/specific queries, to determine things such as the total time a certain bike is being rented, how often a bike is needing repairs and the frequency of staff members inspecting certain types of bikes. These would help 
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