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1. [bookmark: _Toc1444758726]Overview of the Scenario
EcoRide is an electric bike rental scheme operated by the local authority. Riders can borrow electric bikes from various public locations such as parks, train stations, and university campuses. The organisation currently relies on paper forms and spreadsheets, which leads to issues such as double‑bookings, missing bikes, and poor tracking of maintenance activities. A structured relational database is required to manage riders, bikes, rentals, and maintenance records efficiently.
[bookmark: _Toc1467070497]Identification of Main Entities and Attributes
[bookmark: _Toc667848331]Riders
Stores information about individuals who use the EcoRide service.
Attributes:
· RiderID (Primary Key)
· FirstName
· LastName
· ContactNumber
· Email
· Address
· IDNumber (ID scanned at rental stations)
[bookmark: _Toc896993988]Bikes
Stores details about each electric bike in the system.
Attributes:
· BikeID (Primary Key)
· BikeType
· Condition
· CurrentLocation
· Colour
· MotorSize
[bookmark: _Toc1461689368]Rentals
Records each rental transaction made by riders.
Attributes:
· RentalID (Primary Key)
· RiderID (Foreign Key)
· BikeID (Foreign Key)
· RentalDate
· ReturnDate
· Duration
· Cost
[bookmark: _Toc485212411]Staff
Stores information about staff members who inspect or service bikes.
Attributes:
· StaffID (Primary Key)
· FirstName
· LastName
· Role
· ContactNumber
[bookmark: _Toc886111031]Maintenance
Logs all maintenance activities performed on bikes.
Attributes:
· MaintenanceID (Primary Key)
· BikeID (Foreign Key)
· StaffID (Foreign Key)
· MaintenanceDate
· MaintenanceType (service, repair, inspection)
· Description
· Cost (optional)
[bookmark: _Toc1869943869]Relationships Between Entities
· Riders → Rentals One rider can have many rentals (1‑to‑many).
· Bikes → Rentals One bike can be rented many times (1‑to‑many).
· Bikes → Maintenance One bike can have many maintenance records (1‑to‑many).
· Staff → Maintenance One staff member can perform many maintenance tasks (1‑to‑many).
[bookmark: _Toc270718518]Summary
The scenario requires a database that can manage riders, bikes, rental transactions, and maintenance activities. The five entities identified above provide a normalised structure that supports accurate tracking, reduces redundancy, and ensures data integrity. These entities form the foundation for the ERD and database implementation.



[bookmark: _Toc1448143302]2. Entity – Relationship Diagram (ERD)
[image: ]
The ERD illustrates the core structure of the EcoRide database system. It defines five main entities—Riders, Bikes, Rentals, Staff, and Maintenance—each with a unique primary key and relevant attributes. Relationships are clearly mapped using foreign keys to enforce referential integrity. For example, one Rider can have many Rentals, and one Bike can be linked to multiple Rentals and Maintenance records. Staff members are associated with Maintenance tasks they perform. This diagram supports a normalised relational structure that enables accurate tracking of bike usage, rider activity, and service history. [1]


[bookmark: _Toc578322707]3. Data Structure Development
The database was implemented in Microsoft Access using the entities and relationships defined in the ERD. Each table was created with appropriate field types, primary keys, and foreign key constraints to ensure relational integrity. AutoNumber was used for primary keys such as RiderID, BikeID, and RentalID to simplify record creation. Lookup Wizard was applied to the BikeType field to restrict entries to predefined categories. Relationships between tables were enforced using Access’s Relationship tool, linking foreign keys such as RiderID in Rentals and StaffID in Maintenance. This structure supports accurate data entry and enables meaningful queries across related entities. [2]

[bookmark: _Toc2114323631]4 & 5. Screenshots and Information
[bookmark: _Toc2043102630]Tables (Datasheet View)
The tables store structured data for each entity. For example, the Riders table records personal details such as names and contact information, with RiderID as the primary key to ensure unique identification. Each table contains at least five rows of realistic sample data to simulate real‑world use.
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[bookmark: _Toc1394508769]Tables (Design View)
Tables (Design View – Maintenance Table) The Maintenance table demonstrates a well-structured mix of data types suited to real-world service records. AutoNumber is used for the primary key (MaintenanceID), Date/Time for scheduling, Short and Long Text for task descriptions, Currency for cost tracking, and Number fields for foreign keys linking to Bikes and Staff. This variety ensures the table can store detailed, accurate maintenance data while supporting relational integrity across the database.
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[bookmark: _Toc1882761521]Relationships Diagram
The relationships diagram enforces referential integrity between tables. For example, RiderID in Rentals links to RiderID in Riders, ensuring that every rental is tied to a valid rider. One‑to‑many relationships are clearly shown, reflecting the logical structure of the EcoRide system.
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[bookmark: _Toc79096157]Lookup Wizard (BikeType)
The BikeType field uses a Lookup Wizard to restrict entries to predefined categories such as City, Mountain, Road, Hybrid, and Scooter. This improves consistency and prevents invalid data. Testing confirmed that the dropdown works in both table and form views.
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[bookmark: _Toc1449002655]Forms (Old vs New Bike Form)
Forms – Old Bike Form The original Bikes form was created before the Lookup Wizard was applied to the BikeType field. As a result, BikeType appeared as a plain text box, allowing free typing and increasing the risk of inconsistent data. This version was retained to demonstrate the initial limitation and highlight the importance of form regeneration after structural changes
[image: ]
Forms – New Bike Form After re‑creating the form, BikeType correctly appeared as a dropdown list, pulling predefined values from the table. This improved usability and ensured consistent data entry. The form also included functional buttons — Add Record, Save Record, and Close Form — which were tested and confirmed to work correctly, supporting smooth record management.
[image: ]
[bookmark: _Toc377390793]Riders Form with Subform
The Riders form displays personal details for each registered user, including name, contact information, and ID number. A subform is embedded below to show all rental records linked to the selected RiderID, demonstrating the one‑to‑many relationship between Riders and Rentals. This relational setup allows staff to view and manage rider activity in a single interface, proving that the database structure supports linked data entry and retrieval. [3]
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[bookmark: _Toc1356187501]6. Query Development
[bookmark: _Toc770738524]Query 1: Active Rentals
This query identifies all bikes currently out on rental by checking for records where the ReturnDate field is null. It demonstrates how the database can track live activity and ensures staff can quickly see which bikes are unavailable. By filtering on null values, the query proves that relational data can be used to monitor ongoing transactions in real time. [4]
[image: ]
[bookmark: _Toc217194493]Query 2: All Riders
The All Riders query retrieves a complete list of every registered rider in the system. It confirms that rider details have been stored correctly and can be accessed collectively. This query is useful for administrative tasks such as generating mailing lists, verifying ID numbers, or checking that new riders have been added successfully. It demonstrates the database’s ability to provide comprehensive outputs from a single entity. [image: ]
[bookmark: _Toc1712836721]Query 3: Count Rentals Per Rider
This query uses an aggregate function to calculate how many rentals each rider has made. It highlights the one‑to‑many relationship between Riders and Rentals, showing how linked data can be analysed. The results provide insight into usage patterns, helping management identify frequent customers or potential loyalty programme candidates. It demonstrates the database’s ability to perform statistical analysis across related tables. [image: ]
[bookmark: _Toc648976579]Query 4: Rentals After a Certain Date
This query filters rental records to show only those that occurred after a specified date. It demonstrates how the database can produce time‑based reports, such as monthly activity summaries or recent usage trends. By applying criteria to the RentalDate field, the query proves that the system can support flexible reporting and targeted analysis, which is essential for business planning.
[image: ]



[bookmark: _Toc1477081230]Query 5: Total Maintenance Cost Per Bike
This query aggregates maintenance records to calculate the overall cost of servicing each bike. It demonstrates how the database can combine financial data with operational records to support decision‑making. The results highlight which bikes require the most resources, helping management plan replacements or allocate budgets. It proves that the system can handle currency fields and perform meaningful cost analysis across linked entities. [image: ]
[bookmark: _Toc1896659353]7. Validation and Testing 
Validation and testing were carried out to confirm that the database functions as intended. Forms were tested by adding new records using the Add Record option, saving entries, and closing forms to ensure data was stored correctly in the underlying tables. Dropdown fields such as BikeType, RiderID, and BikeID were checked to confirm they restricted input to valid values, preventing inconsistent data entry. Queries were run with sample data to verify that results matched expectations — for example, the Active Rentals query correctly excluded returned bikes, and the Count Rentals Per Rider query produced accurate totals. The Rider form with subform was tested to ensure linked rental records appeared automatically when a rider was selected, demonstrating relational integrity. Overall, testing confirmed that the system supports accurate data entry, enforces relationships, and produces meaningful outputs.

[bookmark: _Toc1929962458]Report
The EcoRide database was designed to manage bike rentals, riders, staff, and maintenance records in a structured and efficient way. Tables were created with appropriate primary keys and data types to ensure integrity, and relationships were established to enforce referential links between entities such as Riders and Rentals. The Maintenance table was chosen to showcase design decisions, as it demonstrates a wide variety of data types including AutoNumber, Date/Time, Text, Currency, and Number fields. This variety reflects real-world requirements and supports normalization to Third Normal Form, avoiding redundancy and ensuring each attribute depends only on its primary key.
Sample data was populated across all tables, with at least five rows per entity to simulate realistic use cases. This allowed forms and queries to be tested meaningfully. Forms were developed to improve usability, including dropdowns for fields like BikeType and RiderID, which restricted input to valid values. The comparison between the old and new Bike forms highlighted refinement: the original allowed free typing, while the regenerated version enforced consistency through a dropdown. The Riders form with subform further demonstrated relational functionality by displaying linked rental records for each rider.
Queries were implemented to provide practical outputs, such as identifying active rentals, listing all riders, counting rentals per rider, filtering rentals after a certain date, and calculating total maintenance costs per bike. These queries proved the system’s ability to generate meaningful insights for management and analysis. Validation and testing confirmed that forms stored data correctly, dropdowns worked as intended, and queries returned accurate results.
Challenges included technical issues with the Lookup Wizard, which initially prevented dropdowns from appearing in forms. This was resolved by regenerating the form, and both versions were retained to evidence testing and refinement. Another challenge was ensuring queries produced accurate results, which required careful validation against the sample data.
Future improvements could include adding more advanced queries, such as revenue per month or staff workload analysis, and designing reports for professional presentation. Automated validation rules and enhanced navigation features could also be introduced to further improve usability. Overall, the project successfully met the requirements, producing a normalized, functional database that supports realistic use cases and demonstrates both technical design and practical application.
This project reinforced my understanding of relational database design, particularly the importance of normalization and referential integrity. By working through forms, queries, and validation, I gained practical experience in applying theoretical concepts such as 3NF to a working system. It also highlighted the value of iterative testing, where regenerating forms and checking query outputs ensured accuracy and usability.
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