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[bookmark: _Toc234579900]1. Introduction
EcoRide is a local authority electric bike rental scheme. Riders scan an ID card at a docking point, take a bike, and return it to any station in the network. It’s a good example of a small, genuinely useful public service that has outgrown the way it’s currently run: paper sign-out sheets at each station and a handful of spreadsheets used to track rentals and maintenance. This report designs and documents a relational database that replaces that manual approach.
The brief asks for a system that can register riders, keep records of every electric bike including its type, condition, location and maintenance history, log rental transactions from start to finish, and track which member of staff serviced or inspected each bike. The sections below work through the full design process: analysing the scenario, identifying entities and relationships, building an entity relationship diagram, normalising the design to Third Normal Form, populating the tables with realistic sample data, writing queries that answer real operational questions, and testing the finished system against the original requirements.
[bookmark: _Toc234579901]2. Scenario Analysis
[bookmark: _Toc234579902]2.1 Problems with the Current System
The current EcoRide setup is a file-based system in the sense covered in lectures: paper forms for rider sign-up and separate spreadsheets for rentals and maintenance. This brings the classic problems of that approach. Data is duplicated, so a rider's phone number might be typed into more than one sheet and only updated in one. Data is isolated, because whoever handles maintenance cannot easily see who currently has a bike out, and whoever handles rentals cannot see a bike's service history without asking around. With no single, shared store of data, the scheme experiences double bookings and bikes that go missing simply because nobody flagged them as still out. A relational database fixes this directly: all the data lives in one place, under one set of rules, so the same fact is never stored twice and cannot easily contradict itself.
[bookmark: _Toc234579903]2.2 Main Entities, Attributes and Relationships
Working through the scenario, seven entities stand out: Riders, Stations, BikeTypes, Bikes, Staff, Rentals and Maintenance.
Riders are the people using the scheme, identified by a unique RiderID, with a name, email, phone number, ID number and registration date. Stations are the docking points, such as parks, train stations and campuses, where bikes are picked up and dropped off. BikeTypes groups bikes into categories such as standard, mountain or cargo, since bikes of the same type share an hourly rate. Bikes are the physical assets, each belonging to one bike type and one station. Staff are the employees who service or inspect bikes. Rentals connects a rider to a bike for a period of time, recording the start/end station and cost. Maintenance logs everything done to a bike, by whom, and when it’s next due a check.
The relationships follow from this: a rider has many rentals but each rental belongs to one rider; a bike appears in many rentals and many maintenance records over its life, but each rental or maintenance record refers to exactly one bike; a station can hold many bikes and be the start or end point of many rentals; a bike type applies to many bikes but each bike has one bike type.
[bookmark: _Toc234579904]3. Entity Relationship Diagram (ERD)
[bookmark: _Toc234579905]3.1 ERD Description
[image: ]Figure 1: Entity relationship diagram for the EcoRide database, shown as the Access Relationships window.
Riders, Stations, BikeTypes and Staff are independent entities: nothing about them depends on another table existing first. Bikes depends on BikeTypes and Stations through its two foreign keys, but is still a strong entity, since a bike record has its own life once created. Rentals and Maintenance are the transaction entities that tie everything together: both only mean something once their parent rows already exist, so both carry mandatory rather than optional foreign keys. One detail worth flagging is that Rentals has two foreign keys pointing at Stations, StartStationID and EndStationID, which needs two separate relationships in the Relationships window, both referencing the same StationID field, something Access allows once each relationship is treated independently.
[bookmark: _Toc234579906]3.2 Entities, Keys and Cardinality
	Entity
	Primary Key
	Foreign Key(s)
	Related To
	Cardinality

	Riders
	RiderID
	—
	Rentals
	1 Rider : M Rentals

	Stations
	StationID
	—
	Bikes, Rentals (x2)
	1 Station : M Bikes; 1 Station : M Rentals (start); 1 Station : M Rentals (end)

	BikeTypes
	BikeTypeID
	—
	Bikes
	1 BikeType : M Bikes

	Bikes
	BikeID
	BikeTypeID, CurrentStationID
	Rentals, Maintenance
	1 Bike : M Rentals; 1 Bike : M Maintenance

	Staff
	StaffID
	—
	Maintenance
	1 Staff : M Maintenance

	Rentals
	RentalID
	RiderID, BikeID, StartStationID, EndStationID
	Riders, Bikes, Stations
	Child of Riders, Bikes and Stations

	Maintenance
	MaintenanceID
	BikeID, StaffID
	Bikes, Staff
	Child of Bikes and Staff



[bookmark: _Toc234579907]4. Data Structure Development
Each entity above becomes one table, its attributes become fields, and a set of constraints is applied so the database enforces the scenario's rules itself, rather than depending on a person entering data correctly. The design sits at what lecture material calls the logical level of abstraction: it defines what data is stored and how tables relate to one another, independently of how Access physically stores the bytes on disk or how a form might later present that data to a particular user.
Every table uses a single-column surrogate primary key, an AutoNumber ID, rather than a composite key. This is deliberate: several tables already had a natural candidate key, for example Email or IDNumber in Riders, or BikeCode in Bikes, and Rentals could have used a composite of RiderID, BikeID and RentalStart. Surrogate keys were used instead because a good primary key should never need to change, and a natural value such as an email address sometimes does. The natural candidate keys were kept as alternate keys with a uniqueness constraint, so the system still stops duplicates without the primary key depending on data that might one day be edited.
Constraints do the rest of the work. Email and IDNumber in Riders, and BikeCode in Bikes, are set to No Duplicates. Foreign keys such as BikeTypeID, CurrentStationID, RiderID, BikeID, StaffID, StartStationID and EndStationID are all required to match an existing row in their parent table, which is what stops a rental being logged against a bike or rider that doesn’t exist, and is the practical meaning of referential integrity. EndStationID and RentalEnd in Rentals are the only fields left nullable, because a rental still in progress genuinely has no return station or return time yet. The full field-by-field breakdown is given in the data dictionary below.
[bookmark: _Toc234579908]4.1 Data Dictionary
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	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	RiderID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each rider

	FullName
	Short Text (100)
	—
	Required
	Identifies the rider by name

	Email
	Short Text (100)
	Alternate Key
	Required, Indexed No Duplicates, must contain "@"
	Unique contact detail; stops duplicate registration

	Phone
	Short Text (20)
	—
	Required
	Contact number for the rider

	IDNumber
	Short Text (20)
	Alternate Key
	Required, Indexed No Duplicates
	Confirms identity; stops duplicate ID registration

	RegistrationDate
	Date/Time
	—
	Required, cannot be a future date
	Records when the rider joined the scheme


[bookmark: _Toc234579910]Stations
	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	StationID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each station

	StationName
	Short Text (100)
	—
	Required
	Human-readable name for the station

	LocationType
	Short Text (30)
	—
	Required, e.g. Park, Train Station, Campus
	Categorises the station's setting

	Address
	Short Text (150)
	—
	Required
	Physical location of the station

	Capacity
	Number (Integer)
	—
	Required, must be greater than 0
	Maximum number of bikes the station can hold


[bookmark: _Toc234579911]BikeTypes
	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	BikeTypeID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each bike type

	TypeName
	Short Text (50)
	—
	Required
	Category label shown to staff and riders

	HourlyRate
	Currency
	—
	Required, must be greater than 0
	Rental price applied to bikes of this type

	Description
	Long Text
	—
	Optional
	Extra detail about the bike type


[bookmark: _Toc234579912]Bikes
	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	BikeID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each bike

	BikeCode
	Short Text (20)
	Alternate Key
	Required, Indexed No Duplicates
	Physical asset tag printed on the bike

	BikeTypeID
	Number (Long Integer)
	Foreign Key → BikeTypes
	Required, must match an existing BikeTypeID
	Links the bike to its category and rate

	CurrentStationID
	Number (Long Integer)
	Foreign Key → Stations
	Required, must match an existing StationID
	Tracks where the bike currently is

	ConditionStatus
	Short Text (20)
	—
	Required: Good, Needs Service, Under Repair
	Shows the physical condition of the bike

	AvailabilityStatus
	Short Text (20)
	—
	Required: Available, Rented, Maintenance
	Shows the operational status of the bike

	BatteryLevel
	Number (Integer)
	—
	Required, 0–100
	Percentage battery charge

	DateAdded
	Date/Time
	—
	Required
	Date the bike entered the fleet
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	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	StaffID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each staff member

	FullName
	Short Text (100)
	—
	Required
	Identifies the staff member

	Role
	Short Text (50)
	—
	Required
	Job role, e.g. Maintenance Technician

	Email
	Short Text (100)
	—
	Required, must contain "@"
	Staff contact address

	Phone
	Short Text (20)
	—
	Required
	Staff contact number


[bookmark: _Toc234579914]Rentals
	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	RentalID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each rental transaction

	RiderID
	Number (Long Integer)
	Foreign Key → Riders
	Required, must match an existing RiderID
	Identifies who rented the bike

	BikeID
	Number (Long Integer)
	Foreign Key → Bikes
	Required, must match an existing BikeID
	Identifies which bike was rented

	StartStationID
	Number (Long Integer)
	Foreign Key → Stations
	Required, must match an existing StationID
	Where the rental began

	EndStationID
	Number (Long Integer)
	Foreign Key → Stations
	Optional; must match an existing StationID if entered
	Where the bike was returned; null until returned

	RentalStart
	Date/Time
	—
	Required
	When the rental began

	RentalEnd
	Date/Time
	—
	Optional
	When the rental ended; null while active

	DurationMinutes
	Number (Integer)
	—
	Optional, set on return
	Length of the rental in minutes

	TotalCost
	Currency
	—
	Optional, set on return
	Amount charged for the rental

	RentalStatus
	Short Text (20)
	—
	Required: Active, Returned, Overdue
	Current state of the rental


[bookmark: _Toc234579915]Maintenance
	Field
	Data Type
	Key
	Constraint
	Reason for Inclusion

	MaintenanceID
	AutoNumber (Long Integer)
	Primary Key
	Not null, system-generated
	Uniquely identifies each maintenance record

	BikeID
	Number (Long Integer)
	Foreign Key → Bikes
	Required, must match an existing BikeID
	Identifies which bike was worked on

	StaffID
	Number (Long Integer)
	Foreign Key → Staff
	Required, must match an existing StaffID
	Identifies who carried out the work

	MaintenanceDate
	Date/Time
	—
	Required
	When the work took place

	MaintenanceType
	Short Text (30)
	—
	Required: Inspection, Repair, Battery Check
	Category of work carried out

	Notes
	Long Text
	—
	Optional
	Free-text details of the work

	ConditionBefore
	Short Text (20)
	—
	Required
	Bike's condition before the work

	ConditionAfter
	Short Text (20)
	—
	Required
	Bike's condition after the work

	NextServiceDue
	Date/Time
	—
	Required
	Date the bike should next be checked


[bookmark: _Toc234579916]5. Normalisation to Third Normal Form
[bookmark: _Toc234579917]5.1 The Unnormalised Starting Point
Before any normalisation, the spreadsheet version of EcoRide behaves like one flat rental log, where every row repeats the rider's name and phone number, the bike's type and hourly rate, and the station's address, next to the transaction details. This is the same shape as the CampusStaff example covered in lectures, where the campus address is repeated for every member of staff based there. If one rider rents five different bikes over a month, their name, email and ID number get typed out five times, and if their phone number changes, whoever updates the spreadsheet has to remember to fix it in all five places, or the data becomes inconsistent. This redundancy, and the insertion, update and deletion anomalies that come with it, is exactly what normalisation is meant to remove.
[bookmark: _Toc234579918]5.2 First Normal Form (1NF)
First Normal Form requires every field to hold a single, atomic value, with no repeating groups. The original spreadsheet risks breaking this if one row tried to list several bikes rented by the same person in a single cell, or several maintenance notes crammed into one field. Splitting the data into separate Riders, Bikes, Rentals and Maintenance rows, one fact per field, satisfies 1NF: every attribute in the final design holds exactly one value, with no comma-separated lists hidden inside a cell.
[bookmark: _Toc234579919]5.3 Second Normal Form (2NF)
Second Normal Form requires the table to already be in 1NF, with no partial dependency on part of a composite key. Partial dependency is only a risk when a table uses a composite primary key, and none of the EcoRide tables do, because every table was deliberately given a single surrogate ID instead, as explained above. Using RentalID on its own, rather than a composite of RiderID and BikeID, removes any possibility of a non-key attribute depending on only part of the key, so 2NF is satisfied by design rather than by extra decomposition.
[bookmark: _Toc234579920]5.4 Third Normal Form (3NF)
Third Normal Form requires no transitive dependency: every non-key attribute must depend only on the primary key, not on another non-key attribute. This is where most of the EcoRide table boundaries come from. HourlyRate depends on the bike type, not the individual bike, so it lives in BikeTypes, and Bikes stores only a BikeTypeID foreign key. Station address and capacity depend on the station, not the bike or rental, so they live only in Stations. Staff details depend on the staff member, not the maintenance record, so Maintenance stores only a StaffID. This directly answers the brief's own problems: double bookings and inconsistent bike locations caused by repeated data, and rider or bike-type details retyped on every rental row. One field needs a short explanation: TotalCost in Rentals is calculable from DurationMinutes and HourlyRate, which could look transitive, but it’s stored rather than recalculated, since a completed rental should keep the price the rider was actually charged, not whatever the rate becomes later. This is standard for transaction tables and doesn’t break 3NF, since TotalCost still depends on the Rental's own key at the point the transaction happened.
[bookmark: _Toc234579921]6. MS Access Implementation Guidance
Building this in Access follows the same order as the design above. Create the four independent tables first (Riders, Stations, BikeTypes, Staff), then Bikes, setting BikeTypeID and CurrentStationID as Lookup fields referencing BikeTypes and Stations, and finally Rentals and Maintenance, which depend on everything else.
For every table, the ID field (RiderID, StationID, BikeTypeID, BikeID, StaffID, RentalID, MaintenanceID) should be AutoNumber and set as the primary key. Required should be switched on for any field that cannot sensibly be blank, including FullName, Email, IDNumber, StationName, BikeCode, RentalStart and MaintenanceDate. Indexed (No Duplicates) should be applied to Email and IDNumber in Riders and to BikeCode in Bikes, which is how Access enforces the alternate-key uniqueness the scenario needs.
Relationships are built in the Relationships window under Database Tools, dragging each foreign key onto its parent table's primary key: BikeTypeID and CurrentStationID from Bikes to BikeTypes and Stations; RiderID, BikeID, StartStationID and EndStationID from Rentals to Riders, Bikes and Stations (the last one twice, for start and end); and BikeID and StaffID from Maintenance to Bikes and Staff. On every relationship, Enforce Referential Integrity should be ticked, which is what makes Access reject a rental or maintenance record pointing at a rider, bike or staff member that doesn’t exist. EndStationID and RentalEnd are the only fields left un-required, since an active rental has not been returned yet.
[image: ]Figure 2: Design view of the Riders table.
[image: ]Figure 3: Edit Relationships dialog showing referential integrity enforced.
[bookmark: _Toc234579922]7. Sample Data
The tables below give realistic rows for each table, built to be internally consistent: every RiderID, BikeID, StationID, BikeTypeID and StaffID referenced in Rentals and Maintenance exists in its parent table, and each bike's availability status matches whether it currently has an open rental.
[bookmark: _Toc234579923]Riders
	RiderID
	FullName
	Email
	Phone
	IDNumber
	RegistrationDate

	1
	Aisha Khan
	aisha.khan@email.com
	07911 223344
	ID10234567
	01/09/2025

	2
	Tom Fletcher
	tom.fletcher@email.com
	07922 334455
	ID10234568
	03/09/2025

	3
	Priya Sharma
	priya.sharma@email.com
	07933 445566
	ID10234569
	10/09/2025

	4
	Callum Wright
	callum.wright@email.com
	07944 556677
	ID10234570
	02/10/2025

	5
	Ella Morgan
	ella.morgan@email.com
	07955 667788
	ID10234571
	15/10/2025


Table 1: Sample data for the Riders table.
[bookmark: _Toc234579924]Stations
	StationID
	StationName
	LocationType
	Address
	Capacity

	1
	Riverside Park
	Park
	Riverside Park, Kingsway Road
	20

	2
	Central Train Station
	Train Station
	Station Approach, City Centre
	30

	3
	University Campus North
	University Campus
	North Campus, University Avenue
	25

	4
	Market Square
	Public Square
	Market Square, Old Town
	15

	5
	Greenfield Retail Park
	Retail Park
	Greenfield Road
	18


Table 2: Sample data for the Stations table.
[bookmark: _Toc234579925]BikeTypes
	BikeTypeID
	TypeName
	HourlyRate
	Description

	1
	Standard E-Bike
	£2.50
	Entry-level electric bike for short trips

	2
	Mountain E-Bike
	£3.50
	Off-road capable electric bike with reinforced frame

	3
	Cargo E-Bike
	£4.00
	Electric bike with a cargo rack for carrying goods

	4
	Folding E-Bike
	£3.00
	Compact folding electric bike for commuters

	5
	Premium E-Bike
	£5.00
	High-spec electric bike with extended battery range


Table 3: Sample data for the BikeTypes table.
[bookmark: _Toc234579926]Bikes
	BikeID
	BikeCode
	BikeTypeID
	CurrentStationID
	ConditionStatus
	AvailabilityStatus
	BatteryLevel
	DateAdded

	1
	EB-001
	1
	1
	Good
	Available
	85%
	01/06/2025

	2
	EB-002
	2
	2
	Good
	Rented
	60%
	01/06/2025

	3
	EB-003
	1
	3
	Needs Service
	Maintenance
	40%
	05/06/2025

	4
	EB-004
	3
	4
	Good
	Available
	95%
	01/07/2025

	5
	EB-005
	4
	5
	Good
	Rented
	55%
	01/07/2025


Table 4: Sample data for the Bikes table.
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	StaffID
	FullName
	Role
	Email
	Phone

	1
	Daniel Cooper
	Maintenance Technician
	daniel.cooper@ecoride.co.uk
	07811 122233

	2
	Megan Hughes
	Maintenance Technician
	megan.hughes@ecoride.co.uk
	07822 233344

	3
	Ryan Patel
	Fleet Inspector
	ryan.patel@ecoride.co.uk
	07833 344455

	4
	Sophie Bennett
	Fleet Inspector
	sophie.bennett@ecoride.co.uk
	07844 455566

	5
	James Okafor
	Operations Supervisor
	james.okafor@ecoride.co.uk
	07855 566677


Table 5: Sample data for the Staff table.
[bookmark: _Toc234579928]Rentals
	RentalID
	RiderID
	BikeID
	StartStationID
	EndStationID
	RentalStart
	RentalEnd
	DurationMin
	TotalCost
	RentalStatus

	1
	1
	2
	1
	—
	09/07/2026 08:15
	—
	—
	—
	Active

	2
	2
	1
	2
	1
	08/07/2026 09:00
	08/07/2026 09:45
	45
	£1.88
	Returned

	3
	3
	4
	4
	5
	07/07/2026 14:00
	07/07/2026 15:10
	70
	£4.67
	Returned

	4
	4
	5
	5
	—
	01/07/2026 10:00
	—
	—
	—
	Overdue

	5
	5
	3
	3
	3
	05/07/2026 11:20
	05/07/2026 11:50
	30
	£1.25
	Returned

	6
	1
	1
	1
	2
	28/06/2026 08:00
	28/06/2026 08:40
	40
	£1.67
	Returned


Table 6: Sample data for the Rentals table.
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	MaintenanceID
	BikeID
	StaffID
	MaintenanceDate
	Type
	ConditionBefore
	ConditionAfter
	NextServiceDue

	1
	3
	1
	06/07/2026
	Inspection
	Good
	Needs Service
	20/07/2026

	2
	1
	2
	15/06/2026
	Battery Check
	Good
	Good
	15/09/2026

	3
	5
	1
	20/06/2026
	Repair
	Needs Service
	Good
	20/09/2026

	4
	2
	3
	25/06/2026
	Inspection
	Good
	Good
	25/08/2026

	5
	4
	2
	02/07/2026
	Battery Check
	Good
	Good
	02/10/2026


Table 7: Sample data for the Maintenance table (Notes column omitted from print view; see database file).
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Figures 4–10: Populated tables in Microsoft Access.
[bookmark: _Toc234579930]8. Query Development
Seven queries were designed to answer the kind of operational question EcoRide staff would actually ask day to day: what is available right now, what is out, what is overdue, what needs a service, which bikes get used the most, what has one particular rider been doing, and how much revenue is each station generating. Each query below gives its purpose, the SQL as it would appear in Access's SQL view, and the result expected once it’s run against the sample data above.
[bookmark: _Toc234579931]Query 1: Bikes Currently Available
Lists every bike whose status is Available, together with its type and current station, so staff can see fleet availability at a glance.
SELECT Bikes.BikeCode, BikeTypes.TypeName, Stations.StationName, Bikes.BatteryLevel FROM (Bikes INNER JOIN BikeTypes ON Bikes.BikeTypeID = BikeTypes.BikeTypeID) INNER JOIN Stations ON Bikes.CurrentStationID = Stations.StationID WHERE Bikes.AvailabilityStatus = "Available";
Expected result: Two rows: EB-001 at Riverside Park and EB-004 at Market Square, matching the two bikes marked Available in the sample data.
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[bookmark: _Toc234579934]Query 2: Bikes Currently Out on Rental
Lists every rental with a status of Active or Overdue, joined to the rider and bike involved, to show what is currently out on the road.
SELECT Rentals.RentalID, Riders.FullName, Bikes.BikeCode, Stations.StationName AS StartStation, Rentals.RentalStart, Rentals.RentalStatus FROM ((Rentals INNER JOIN Riders ON Rentals.RiderID = Riders.RiderID) INNER JOIN Bikes ON Rentals.BikeID = Bikes.BikeID) INNER JOIN Stations ON Rentals.StartStationID = Stations.StationID WHERE Rentals.RentalStatus IN ("Active","Overdue");
Expected result: Two rows: Rental 1 (Aisha Khan, EB-002, Active) and Rental 4 (Callum Wright, EB-005, Overdue).
[bookmark: _Toc234579935]Query 3: Overdue / Unreturned Bikes
Filters rentals down to a status of Overdue, to flag bikes that should already have been returned.
SELECT Rentals.RentalID, Riders.FullName, Bikes.BikeCode, Rentals.RentalStart FROM (Rentals INNER JOIN Riders ON Rentals.RiderID = Riders.RiderID) INNER JOIN Bikes ON Rentals.BikeID = Bikes.BikeID WHERE Rentals.RentalStatus = "Overdue";
Expected result: One row: Rental 4, Callum Wright, EB-005, started 01/07/2026 and still not returned.
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[bookmark: _Toc234579936]Query 4: Bikes Due for Service
Finds the most recent NextServiceDue date recorded for each bike and returns any bike due within the next 14 days.
SELECT Bikes.BikeCode, Max(Maintenance.NextServiceDue) AS NextService FROM Bikes INNER JOIN Maintenance ON Bikes.BikeID = Maintenance.BikeID GROUP BY Bikes.BikeCode HAVING Max(Maintenance.NextServiceDue) <= DateAdd("d", 14, Date());
Expected result: One row: EB-003, next service due 20/07/2026, which falls inside a 14-day window from the current date. The other bikes aren’t due again until August, September or October.
[image: ][image: ]
[bookmark: _Toc234579937]Query 5: Most Frequently Used Bikes
Counts the number of rentals per bike and ranks them, to identify the bikes with the heaviest use.
SELECT Bikes.BikeCode, Count(Rentals.RentalID) AS TimesRented FROM Bikes INNER JOIN Rentals ON Bikes.BikeID = Rentals.BikeID GROUP BY Bikes.BikeCode ORDER BY Count(Rentals.RentalID) DESC;
Expected result: EB-001 ranks first with two rentals in the sample data; every other bike has been rented once so far.
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[image: ]
[bookmark: _Toc234579938]Query 6: Rentals by Selected Rider
A parameter query that asks the user for a RiderID and lists that rider's full rental history.
PARAMETERS [Enter Rider ID:] Long; SELECT Rentals.RentalID, Bikes.BikeCode, Rentals.RentalStart, Rentals.RentalEnd, Rentals.TotalCost, Rentals.RentalStatus FROM Rentals INNER JOIN Bikes ON Rentals.BikeID = Bikes.BikeID WHERE Rentals.RiderID = [Enter Rider ID:];
Expected result: Entering RiderID 1 (Aisha Khan) returns two rentals: Rental 1 (Active, EB-002) and Rental 6 (Returned, EB-001).
[image: ][image: ]
[bookmark: _Toc234579939]Query 7: Total Revenue by Station (Optional Extra)
Sums TotalCost for completed rentals, grouped by the station where each rental started, to show which locations generate the most income.
SELECT Stations.StationName, Sum(Rentals.TotalCost) AS TotalRevenue FROM Stations INNER JOIN Rentals ON Stations.StationID = Rentals.StartStationID WHERE Rentals.TotalCost Is Not Null GROUP BY Stations.StationName ORDER BY Sum(Rentals.TotalCost) DESC;
Expected result: Market Square leads with £4.67, followed by Central Train Station (£1.88), Riverside Park (£1.67) and University Campus North (£1.25), based on completed rentals in the sample data.
[bookmark: _Toc234579940][image: ][image: ]9. Validation and Testing
Validation means checking that the database actually enforces the rules the scenario needs and not onlymaking the tables look right on screen. The seven tests below cover data entry, uniqueness, referential integrity in both directions, and two of the queries above. Each test is written so the result can be captured directly, either as an Access error dialog or a screenshot of the affected records, rather than as a description of an outcome that has not actually been run. The Actual Result and Pass/Fail columns are left blank for completion once the tests have been carried out in the working database, alongside the corresponding screenshot listed in Appendix A.
	No.
	Requirement Tested
	Test Method
	Expected Result
	Actual Result
	Pass/Fail

	T1
	Creating a rider
	Enter a new row in the Riders table (or a data entry form) with FullName, Email, Phone, IDNumber and RegistrationDate filled in.
	A new record saves with an auto-generated RiderID and all values retained.
	New rider Jordan Lee saved successfully as RiderID 6, all fields retained
	Pass

	T2
	Preventing duplicate IDNumber
	Attempt to add a second rider using an IDNumber already stored against an existing rider.
	Access rejects the entry with a “duplicate values are not allowed” indexing error.
	Access rejected the entry: 'The changes you requested to the table were not successful because they would create duplicate values in the index, primary key, or relationship.'
	pass


	T3
	Creating a rental only with an existing rider and bike
	Attempt to add a Rentals record using a RiderID or BikeID that doesn’t exist in Riders or Bikes.
	Access rejects the entry with a referential integrity error; the record is not saved.
	Creating a rental only with existing rider/bike: Actual Result: "Access rejected the entry: 'You cannot add or change a record because a related record is required in table Bikes.' 
	Pass

	T4
	Showing active rentals
	Run the “Bikes Currently Out on Rental” query (Query 2).
	Returns only rentals with a status of Active or Overdue, matching Bikes EB-002 and EB-005.
	Query 2 returned exactly two rows: RentalID 1 (Aisha Khan, EB-002, Active) and RentalID 4 (Callum Wright, EB-005, Overdue).
	Pass

	T5
	Updating a bike to maintenance status
	Change a bike's AvailabilityStatus from Available to Maintenance directly in the Bikes table.
	The record updates immediately and the bike no longer appears in Query 1 (Bikes Currently Available).
	Bike EB-001's status updated immediately to Maintenance; re-running Query 1 confirmed it no longer appeared in the available list.
	Pass

	T6
	Running the service-due query
	Run the “Bikes Due for Service” query (Query 4).
	Returns only bikes whose latest NextServiceDue falls within 14 days, matching EB-003.
	Query 4 returned exactly one row: EB-003, next service due 20/07/2026.
	Pass

	T7
	Checking referential integrity with an invalid foreign key
	Attempt to add a Maintenance record using a StaffID that doesn’t exist in the Staff table.
	Access rejects the entry with a referential integrity error, confirming the relationship is enforced.
	Access rejected the entry: 'You cannot add or change a record because a related record is required in table Staff
	Pass


[image: ]
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[image: ]Figures 25–31: Validation and testing evidence.
[bookmark: _Toc234579941]10. Design Decisions
A few decisions shaped this design more than any others. Surrogate keys were used throughout instead of composite keys, keeping every foreign key reference to a single column and the Access relationships simpler to build, at the cost of one extra AutoNumber field per table that doesn’t, by itself, mean anything to a user. BikeTypes was split out from Bikes so a change to a rental rate updates every bike of that type in one place, rather than bike by bike. RentalStatus was kept as a stored field (Active, Returned, Overdue) rather than calculated on the fly, since “overdue” is a business rule that is easier to apply once than to recalculate inside every query. The two foreign keys from Rentals to Stations were a deliberate compromise: a separate station-visit table was possible, but for a scheme with one rental at a time per bike, two foreign keys on the same table is simpler without losing information the brief asks for.
[bookmark: _Toc234579942]11. Reflection
The main challenge in this project was deciding how far I should split the data up without making the design more complicated than a Level 4 Access implementation needs. It would’ve been possible to add more tables, for example splitting Address into separate fields for street, city and postcode, or adding a separate table for rental pricing history, but at some point extra normalisation just stops adding real value and just adds more joins to manage. Settling on seven tables felt like the right balance between removing redundancy and keeping the design something that can actually be built, populated and queried in the time available.
Given more time, a few features would make EcoRide considerably more useful: proper payment processing rather than a stored TotalCost figure, live GPS tracking of bikes rather than a station-level location, automatic alerts when a rental passes the overdue threshold instead of relying on someone to run a query, staff login roles so that only certain people can edit maintenance records, and a front-end booking form so riders aren’t relying on staff to enter their data for them.
[bookmark: _Toc234579943]12. Conclusion
My report has designed and documented a relational database for EcoRide that replaces its current paper-and-spreadsheet system with seven related tables: Riders, Stations, BikeTypes, Bikes, Staff, Rentals and Maintenance. The design was normalised to Third Normal Form by keeping every table on a single surrogate key and separating out data, such as bike type rates and station addresses, that would otherwise be repeated across many rows. Sample data, seven practical queries and a set of validation tests demonstrate that the design meets the functional requirements set out in the brief: registering riders, tracking bikes and their maintenance, recording rentals, and involving staff in the upkeep of the fleet.
[image: ]
Figure 32: Final saved database file.
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