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[bookmark: _Toc219411683]1. Introduction
The purpose of this report is to help present the design and implementation of the new Eco Ride Database, which was developed to support the efficient operation of an electric bike rental scheme launched by the local authority. Currently Eco Ride relies on paper-based records and basic spreadsheet systems to manage the rider, registrations, bike rentals and maintenance activities. Due to this current simplistic system, there have been several operational challenges and so a new database system is required to enhance the effectiveness and efficiency of the rental scheme. 
As such the new system will be implemented into Microsoft Access which seems to be the best choice when data needs to record regularly as opposed to spreadsheets [1]. The following pages of this report will go through the implementation process, explaining and presenting through screenshots the process that was done to create this new system.



[bookmark: _Toc219411684]2. Scenario Analysis
The first thing that was required when implementing the new Eco Ride system was to identify the main entities that would need to be addressed when building the new database. Below is a list of the entities, attributes and relationships that was used to build the new database.
[bookmark: _Toc219411685]1. Rider
This entity represents the individuals who register to use the Eco Ride service and rent the electric bikes. The key attributes for this entity are:
· The user’s ID - Primary Key
· The user’s full name
· The user’s phone number
· The user’s email address
· The user's address
· The user's registration date
· The user’s account status (active / suspended)
The relationships for this entity are as follows:
· A rider can have many rental transactions
· Each rental is associated with a single rider

[bookmark: _Toc219411686] 2. Bike
This entity represents each electrical bike within the Eco Ride system. The key attributes for this entity are:
· The bike’s ID - Primary Key
· The type of bike (e.g standard, mountain, sports)
· The bike’s current location ID (StationID) – Foreign Key
· The condition of the bike
· The bike’s availability
The relationships for this entity are as follows:
· A bike can be used in many rentals 
· A bike can have many maintenance records
· A bike is located at one station location at a time


[bookmark: _Toc219411687]3. Station
This entity represents the physical station where the bikes can be picked up or returned to. The key attributes for this entity are:
· The station ID - Primary Key
· The station name (e.g standard, mountain, sports)
· The station location
The relationships for this entity are as follows:
· A station can store many bikes 

[bookmark: _Toc219411688]4. Rental Transaction
This entity represents the rental activity of each bike. The key attributes for this entity are:
· The rental ID - Primary Key
· The start date of rental
· The return date of rental
· The cost of the rental
· The status of the rental
The relationships for this entity are as follows:
· Each rental involves one rider
· Each rental involves one bike
· Each rental holds two records of station Id represents the start and end location



[bookmark: _Toc219411689]5. Staff
This entity represents the employees that are responsible for the bike servicing and maintenance. The key attributes for this entity are:
· The staff ID - Primary Key
· The staff member’s full name
· The staff member’s phone number
· The staff member's email address
· The staff member's employment date
The relationships for this entity are as follows:
· A staff member can perform many maintenance activities 
· Each maintenance record is handled by one staff member

[bookmark: _Toc219411690]6. Maintenance
This entity represents the maintenance of each bike. The key attributes for this entity are:
· The Maintenance ID - Primary Key
· The Bike ID – Foreign Key
· The Staff ID - Foreign Key
· The Maintenance Date
· The Maintenance Type
· The Maintenance Cost
· The next service date
The relationships for this entity are as follows:
· A maintenance record refers to one bike 
· Each maintenance record is handled by one staff member



[bookmark: _Toc219411691]3. Entity-Relationship Diagram (ERD)
This section will present the entity-relationship diagram for the Eco Bike database to help illustrate how the entities relate to each other within the system [2]. The entity-relationship diagram was colour coded to be easier for users to decern the different entity and their corresponding attributes from one another. 
[image: ]

Figure 1: Conceptual ERD
[image: ]
Figure 2: Logical ERD

[bookmark: _Toc219411692]4. Data structure Development
Once the ERD model was completed and ready the next step was the creation of each entity using the Microsoft Access program. The six entities shown within the ERD in the previous section have been created as tables within access with all the attributes shown on the ERD as well as some additional foreign keys that have been implemented to connect the entity tables to one another.
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Figure 3: Creating Entity Tables
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Figure 4: Entity Relationships


[bookmark: _Toc219411693]5. Normalization Compliance
After the initial database was setup the next step was to ensure the data model is normalized to reduce any redundancy and dependency errors. The database has been implemented in the hopes to satisfy the three normal forms of normalization (1NF, 2NF & 3NF) that provide a structured approach to organizing a dataset [3] [4]. Below was a break down of each form and how it was satisfied in relation to the Eco Bike database.
[bookmark: _Toc219411694]1. 1NF
The first normal form was satisfied by ensuring that all entity tables contain atomic attributes instead of multi-valued attributes [3] [4]. This is demonstrated throughout especially when it comes to the rider and staff tables as the full name is broken down into two attributes: first name and last name. 

[bookmark: _Toc219411695]2. 2NF
The second normal form was satisfied by ensuring there are no partial dependencies due to the use of primary keys [3] [4]. Each entity throughout the database is uniquely identifiable by auto ID number primary keys and each attribute within those tables are all dependent on said primary keys removing any risk of partial dependencies. 

[bookmark: _Toc219411696]3. 3NF
The third normal form was then satisfied as there contains no transitive dependencies within any of the entity tables. All non-key attributes rely on the primary key and not on other non-key attributes [3] [4]. Foreign keys are also used appropriately throughout to represent relationships between entities without storing redundant data such as displaying the type of bike in the rental table and instead uses just the BikeID primary key to show which bike is used for each rental without any redundancy.

[bookmark: _Toc219411697]6. Sample Data Population
[image: ]To test and demonstrate the effectiveness of this new management system sample data was created to populate all of the entity tables in an attempt to replicate a real world situation for the Eco Ride system. Below are a number of screenshots presenting the sample data found within the entity tables.Figure 6: Sample Data - Maintenance

[image: ][image: ]  
Figure 7: Sample Data - Riders
Figure 5: Sample Date - Rental

[bookmark: _Toc219411698]7. Query Development
Now that the tables have been populated with sample data to replicate a real-world situation the next step is to create a series of queries to present how the system can be used effectively. This section of the report will display below a number of practical queries that could be useful for the Eco Ride operation.
[image: ][image: ]The first query created to demonstrate the systems effectiveness was an active riders query which is designed to list all the active rider accounts currently on the database. This is useful as it helps the admin to easily decern which rider accounts are active and which are not. Below are the screenshot of the creation and the end result of this query:Figure 9: Query Result - Active Riders
Figure 8: Query Creation - Active Riders

[image: ]Another example of a useful query created was for the maintenance history of a specific bike by filtering the maintenance table to a specific bike ID. This is incredibly useful to do as it allows staff members to check the service history of a bike and ensure dates such as the next service date are correct and nothing is missed. It could also provide the staff with information such as which bikes have been the most expensive to maintain. Figure 10: Query Creation - Maintenance History

[image: ] 
Figure 11: Query Result - Maintenance History

[image: ]For the final example query the rental table was used to find all rentals made within the month of January 2026. This is to show how helpful the system can be as assisting the staff with specific data such as which month was the most successful or popular with rentals in a year which is information that can certainly help an operation like Eco Ride. Figure 12: Query Creation - Rentals In January

[image: ] 
Figure 13: Query Result - Rentals In January

[bookmark: _Toc219411699]8. Validation & Testing
This section of the report will be evaluating the Eco Ride database against the functionality requirements for the system. Within this section there will be a number of screenshots and descriptions detailing the testing that has been done to ensure the database is both working and meets all requirements needed for this assignment. 
The first below was to see if the database can receive new data into the rider table using a form that would allow users to insert their name, phone number, email address and date of registration as shown in the screenshots below where the test rider “John Smith” was successfully added to the system via this form.
[image: ]
Figure 14: Riders Form
[image: ] Figure 15: Riders Table - After Submission




The next test was to see if the system can successfully maintain the records for the electric bike. Again, this test was carried out using the forms tool built into Microsoft access. It seems the form for the Bikes table has also worked successfully with adding removing and managing the different bikes on the database. Additionally, validation has been setup within the bike table as well as the other tables to ensure that certain key fields are not empty when creating a new record or editing an old one. This is to ensure all data within the database is correct and nothing is missing. An example of this validation is shown below where an error message will popup if a user attempts to save a record with the missing Bike Type field.
[image: ]
Figure 16: Bikes Form - Validation Error
 




One of the final requirements that were tested was if the system was able to manage, update and view staff involvement. This was also successful, through the use of two forms (Staff Form, Maintenance Form) the system is able to manage and track the staff involvement for each service job furthermore when viewing the staff members within the staff form it would show a list of records of all the maintenance jobs they have done currently which saves effort of creating a custom query for each staff member.
[image: ]
[image: ]Figure 17: Staff FormFigure 18: Maintenance Form

 

[bookmark: _Toc219411700]9. Conclusion
This database for the Eco Ride system seems to have been successfully designed and implemented to meet the requirements for this project. The overall aim of this new system was to replace the inefficient manual paper-based system with a more structured, reliable and easier to use digital system within the Microsoft Access program and it seems that this aim has been met over the course of this assignment.
Within this report two Entity Relationships Diagrams were created one being conceptual the other being logical to plan out the core components of this database and ensure proper structure is met. The database was normalized to 3NF, ensuring minimal data redundancy and the entity tables were populated to reflect what the database might look like in a real-world situation. 
Queries were developed to demonstrate the practicality of this new system over the old paper-based system providing lists of filtered records for a number of the entities and forms were created to ensure ease of use for adding, editing and removing records from each table. Validation was also a major part when setting up the forms as it ensures only appropriate data is added into the database to prevent errors.
In conclusion, the Eco Ride database is an effective and well-structured solution for the management of electrical bikes withing the Eco Ride rental scheme. It improves the efficiency of the operation and works to enhance the data accuracy as well as allows for a more suitable and sustainable solution for the green transport initiative.
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