


Table of Contents
Scenario Analysis	2
Data structure Development	2
Entity-Relationship Diagram (ERD)	4
Normalization Compliance	4
Sample Data Population	5
Query Development	7
Validation and Testing	7
Conclusion	8
Bibliography	9




[bookmark: _Toc219658317]Scenario Analysis
The local authority has recently put in place a new green transport scheme known as Eco Ride; an electric bike hire service which operates at a range of locations including parks, train stations and university campuses. The purpose of this new scheme is to encourage individuals to be more environmentally friendly and promote a healthier way to move between places, by allowing users to enter their identity at any Eco Ride station and pick up a bike.  While this service has been successful, a number of problems have been encountered. Employees have been facing multiple issues concerning the current paper based and spread sheet system. Currently, employees have to enter rental transactions and rider details manually, and a maintenance is logged manually. Consequently, this has created confusion as to whether bikes are available, in use or undergoing repairs. In addition, the system has also experienced other issues such as double bookings or even bikes that have been unreturned, therefore making it difficult to generate accurate reports and to calculate bike usage. To attempt to resolve these issues, a computerised database will be created which will allow staff members to register riders and store details such as their name, contact information and ID numbers. In addition, technical details will be stored enabling bikes to be tracked more efficiently thus allowing smoother running of the company. The database will store information on each bike which includes the type, condition, start and end location, and their maintenance status. Furthermore, the database will also take into account the cost of each rental, will signal if the bike is out for rental, and finally it will also track the maintenance work done by the staff, pinpointing the technician who serviced the bike. Overall, while the aim is to create a database which covers all these factors, the primary aim of the project is to make it reliable and easy to use for staff members.
[bookmark: _Toc219658318]Data structure Development
Based on the given scenario, the following entities and attributes were created:
Rider
The first table stores information regarding riders, where its purpose is to store and register users. The attributes are: Rider ID, Full Name, Email, Phone, ID Number, and Date Registered.
Rental
The second table stores data regarding rental, where its purpose is to record rental transactions, taking into account the dates, times, and cost. The attributes are: Rental ID, Rider ID, Bike ID, Start Location ID, Start Time, Return Location ID, Return Time, and Cost.
Location
The third table stores data regarding location, where its purpose is to give the locations of the bikes, and where they can be collected and returned. The attributes are: Location ID, Location Name, Address/Postcode, and Status.
Employee
The fourth table stores data regarding staff, where its purpose is to record which employees are inspecting and servicing bikes. The attributes are: EmployeeID, Full Name, Role, Email, and Phone number.
Bike
The fifth table stores data regarding the bike itself, where its purpose is to store all the records about each bike. The attributes are:  Bike ID, Bike Type, Condition, Current Location, Status, and Purchase Date.
Maintenance
Finally, the sixth table stores data regarding maintenance, where its purpose is to record the technician who is maintaining, inspecting and carrying out work on a bike. The attributes are:  Maintenance ID, Bike ID, Staff ID, Date Time, Maintenance Type, Next Service, Bike Condition, and Additional Information.
As a result, relationships were created to link all entities together where:
• A rider can make many rentals
• A bike can be in many rentals
• A bike can have many maintenance records
• An employee can do many maintenance tasks
• A location can store many bikes
[image: ]• A rental is present at both a pickup and return locationFigure 1 shows the relationships between tables in Microsoft access. 

[bookmark: _Toc219658319]Entity-Relationship Diagram (ERD)
In addition, an Entity Relationship Diagram (ERD) was also created to showcase all entities ranging from Primary Keys that are labelled (PK) on the diagram and Foreign Keys that are labelled (FK).
[image: A diagram of a process flow

AI-generated content may be incorrect.]Figure 2 shows the ERD diagram created in Draw.io












[bookmark: _Toc219658320]Normalization Compliance
Afterwards, the database was normalised to the third normal form (3NF). For example, I made sure that each section in the tables had one piece of information which was not repeated in other tables. Consequently, this would create multiple values to be stored in a field which falls under the first normal form (1NF)[footnoteRef:1]. Finally, I made sure that all non-key sections had to depend on a primary key. This means that every piece of data in a table had to be related to the section it was in, which falls into the second normal form (2NF)[footnoteRef:2]. I also made sure that all non-key fields only depended on another non-key field. This meant that information was not repeated unnecessarily, and each piece of data was stored in the correct table, which falls under the third normal form (3NF)[footnoteRef:3]. This can be seen in the Location table where the location names are not repeated in Rentals or Bikes. Similarly, in the Employee table staff details are only stored there and not in Maintenance. Likewise, rider details are only stored in the Rider table and are not found elsewhere, for instance Rental. [1:  GeeksforGeeks, “First Normal Form (1NF),” GeeksforGeeks, Jul. 30, 2019. https://www.geeksforgeeks.org/dbms/first-normal-form-1nf/]  [2:  GeeksforGeeks, “Second Normal Form (2NF),” GeeksforGeeks, Jul. 31, 2019. https://www.geeksforgeeks.org/dbms/second-normal-form-2nf/

]  [3:   GeeksforGeeks, “Third Normal Form (3NF),” GeeksforGeeks, Jul. 31, 2019. https://www.geeksforgeeks.org/dbms/third-normal-form-3nf/
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[bookmark: _Toc219658321]Sample Data Population
After creating a working structure for my database, each table was given at least 5 records of realistic data which included 7 different riders, 7 bikes that were all at different locations, 7 transactions, 7 maintenance and service records and finally 7 employee records.
The following shows the data in each table:
Maintenance data: [image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 3 shows the maintenance data.


Bike data:Figure 4 shows the bike data.

[image: A screenshot of a computer

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

AI-generated content may be incorrect.]Figure 5 shows the rental data.

Rider data:   [image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 6 shows the rider data.

Employee data:
[image: A screenshot of a computer

AI-generated content may be incorrect.]Figure 7 shows the employee data.


[image: ]Location data:Figure 8 shows the location data.


[bookmark: _Toc219658322]Query Development 
In order to make sure that the database was working as outlined at the beginning of the report, several queries were created to see whether the system worked properly and was reliable. From the bike table above, it is possible to see which bikes are available and which bikes are out on rental. It also shows which bikes have been serviced and which bikes are due for servicing. Lastly, from the details entered by the staff, the management can also tell which bikes have been used most frequently, which would indicate the level of wear for each bike. This would lead to an assessment regarding bike replacement. 
[bookmark: _Toc219658323]Validation and Testing
Following the initial testing, a more realistic test was carried out to see whether the database system was operating correctly, and to verify if it was user friendly for the employees. In order to cover all possible scenarios, several tests were performed. For example, if an employee tried to enter a Rider ID that did not exist, the system would not allow the user to add the data into the database. This shows that the system did the right thing and did not allow false information to be entered. In addition, the maintenance system was also tested where if a valid Employee ID was entered it allowed the user to store the information entered as designed. However, if no Employee ID was entered, the system did not allow the user to store the desired data. In addition, if a user wanted to enter a number under the value of 1 in bike ID section of the rental table, the system would not allow this entry. The validation rules were set in place to prevent such errors happening as this would create misinformation. When using the maintenance table, if an employee tried entering an ID that did not exist, for instance 100, the system would recognise the errors and prevent the user from logging the data and error code would appear.  Therefore, this testing showed that the database worked as expected - invalid information could not be entered, which showed that it was reliable.
[image: ]Figure 9 shows the bike database layout.  


The database is designed to be user friendly for the team of employees. To achieve this, multiple buttons and icons were added to the display so that it would be easier to complete for the user. In total 5 buttons were added - 4 buttons are located at the bottom of the page which allows users to return the previous page, move on to the next page, delete information, and save the page. On the right side there is an add button which allow the user to create a new set of data. This design is simple but very effective as icons and text are present, allowing the user to navigate and enter data easily. It has been proven that such an approach reduces the risk of errors recurring.[footnoteRef:4]  [4:  “Designing Your Database Schema: Wide vs. Narrow Postgres Tables,” Tigerdata.com, Mar. 06, 2024. https://www.tigerdata.com/learn/designing-your-database-schema-wide-vs-narrow-postgres-tables
] 

After closing down and reopening Microsoft Access, the database continued to work as intended. It is now able to replace the manual system, which will prevent errors from occurring such entering wrong IDs or even entering duplicates of the same data. The database is also more efficient as it can now track the status of bikes including their location, maintenance records, and which employee serviced each bike. 
While this was a very informative and interesting task, some challenges were encountered. For instance, creating the ERD diagram was a challenge as it was my first attempt at using the Draw.io website and it took some time to get used to. Furthermore, while some parts of the database were constructed on the university computers, I was not able to access Microsoft Access on my MacBook. This meant that I had to download Windows onto my MacBook to continue working on my database from home. Lastly, implementing relationships correctly in Microsoft Access was also a challenge as sometimes error codes came up because some keys did not line up with others. While I am happy with my database, further improvements could be made. For instance, an automatic cost calculation that would take data from the bikes journey and location could be implemented, helping the user even more with financial and costing data. 
[bookmark: _Toc219658324]Conclusion
In conclusion, the EcoRide database system has been created, and it aligns with all the requirements of the given task. The database created and tested, has shown that it is reliable, well structured and user friendly. It provides an efficient solution for managing bikes, riders, rentals, locations and service records. The previous paper system was unreliable as users could make mistakes easily by entering incorrect information, which would negatively impact the validity of the data. The new system will not allow the users to enter inaccurate data, and informs the user when errors occur. While the database fulfils the task very well, some improvements could still be made, for instance having an automatic cost calculation system. The new database system should prove to be an effective upgrade for EcoRide, providing a reliable and efficient way of storing their data.
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