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[bookmark: _Toc213928208]1.0 Introduction
Eco Ride is an electric bike hire service that has been facing operational problems because its record keeping is still done manually using paper forms and spreadsheets. This has caused issues such as duplicate bookings, unreturned bikes, and poor tracking of maintenance. This proposal introduces a relational database system to improve these operations. It will manage rider details, bike records, rental history, and maintenance information, while also giving real time updates on bike availability and service needs. The normalized database removes redundant data, maintains data integrity, and supports useful queries that help Eco ride run more efficiently, making it a reliable system for storing and managing information.
[bookmark: _Toc213928209]2.0 Database Design
2.1 scenario analysis 
The database design is built around six entities that represent Eco ride’s operational environment. The rider table stores customer details, including personal information and contract records. The bike entity tracks the whole fleet, including each bike’s type and its current condition status [1]. The Rental Station table holds the location details of all service areas. The rental transaction entity records the full rental process from start to finish, while the maintenance log keeps a history of all maintenance work and the costs involved. The staff table stores information about employees who carry out repairs and maintenance tasks.  
[bookmark: _Toc213928211]The key relationships reflect how the business works in real life: each rider can have many rental transactions (1:M), each bike has a record of multiple rentals and maintenance entries (1:M), each station handles many outgoing and incoming rentals (1:M), and each staff member can be responsible for several maintenance tasks (1:M). These relationships keep the data accurate while allowing flexible operations, such as letting bikes be returned to different stations.

2.2 Entity-Relationship Diagram (ERD)
The ERD shows all entities clearly, each with its own primary key (RiderID, BikeID, StationID, transaction ID, maintenance ID, StaffID) and relationships lines that represent the foreign key links between them [2]. Cardinality is shown using standard notation, with one to many relationships displayed through crow’s foot symbols. The attributes include their data types and constraints, such as the bike condition stored as an ENUM value and time records managed through DATETIME fields.
[image: ]
[bookmark: _Toc213928183]Figure 1: ERD Diagram
The design is justified through the careful use of a surrogate to keep the system responsive, a clear outline of the relationships that match the business rules such as allowing bikes to be returned at different stations and the strong use of constraints to make sure the data stays accurate in every operation. 
[bookmark: _Toc213928212]2.3 Normalization Process
Third normal form (3NF) is achieved in the database through the normalisation process. First normal form (1NF) is met by ensuring all values are atomic and by removing any repeating groups [3]. Second normal form (2NF) is reached by eliminating partial dependencies so that every non key attribute relies fully on the primary key. Third normal form (3NF) removes transitive dependencies, making sure that non key attributes do not depend on each other.
Normalisation provides several benefits: It protects data integrity by reducing redundancy, it makes updates more efficient by keeping changes localised, it saves storage by avoiding unnecessary duplication, and it makes queries easier to write due to clearer table structures [4]. The normalised design prevents update problems and supports strong performance across all queries.
[bookmark: _Toc213928213]3.0 Implementation
 3.1 Database schema creation
MySQL was used for the database implementation because it offers a strong and reliable relational database system, and MySQL workbench supported the visual design of the schema and the writing of SQL scripts [5]. The chema was built using standard naming conventions,  creating the independent tables first and placing the dependent tables later, with foreign keys linking them to their parent tables (such as RentalStation and RentalTransanction).
[image: ]
[bookmark: _Toc213928184]Figure 2: code for creating and selecting the EcoRide database
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[bookmark: _Toc213928185]Figure 3:  Schema Diagram showing all six tables
[bookmark: _Toc213928215]3.2 Table Structures and Relationships
The tables include rider with a rule to keep each email unique, Bike with an ENUM field to track its condition, Rental Station with set location details, Rental Transaction with accurate time records, maintenance log with cost tracking, and a staff with defined job roles. The relationships use foreign keys to link the tables together, such as rider ID connecting to rental transaction, bike ID linking to both rental transaction and maintenance log, and station ID recording where each bike is picked up or returned [6]. These links keep the data consistent, and strategic indexing helps speed up important queries.
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[bookmark: _Toc213928186]Figure 4: Table Structures
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[bookmark: _Toc213928187]Figure 5: Code for creating all Tables
[bookmark: _Toc213928216]3.3 Constraints and data integrity  
Data validation checks make sure primary keys stay unique by using controlled integer values, and foreign key rules stop orphan records by enforcing proper links between tables. Checks constraints keep data within the correct ranges, while default timestamps and NULL settings help maintain the expected business rules [7]. The business rule checks also include verying rental duration to avoid time errors and keeping cost calculations accurate through the use of…
4.0 Sample data polution
4.1 Data realism strategy 
The sample data set was designed to look like real working conditions, with different rider profiles and demographics to math typical customer behaviour. The bike fleet shows a range of condition levels, from excellent to needing maintenance, to represent normal wear and tear. The chosen locations such as central park, kings’ cross station, campus halls, and city centres create a realistic urban service area. The timing of the records also reflects real rental activity, with transactions spread across weekdays and weekends, and maintenance carried out at sensible times based on how often the bikes are used and when they would normally need servicing.
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[bookmark: _Toc213928188]Figure 6: Code For Proper Data Population
4.2 Data insertion Methodology 
A sequential insertion method was used to maintain referential integrity, with independent tables (Rider, staff, Rental Station, Bike) being populated first, followed by the dependent tables (Rental Transaction and Maintenance log) [8]. Validation checks were applied to each insertion to ensure data equality, particularly around foreign key links and time related logic. This approach kept the A sequential insertion method was used to maintain referential integrity, with independent tables (Rider, staff, Rental Station, Bike) being populated first, followed by the dependent tables (Rental Transaction and Maintenance log) [8]. Validation checks were applied to each insertion to ensure data equality, particularly around foreign key links and time related logic. This approach kept the
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[bookmark: _Toc213928189]Figure 7: Bike Table
[image: ]
[bookmark: _Toc213928190]Figure 8: Maintenance Log Table
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[bookmark: _Toc213928191]Figure 9: RentalStation Table
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[bookmark: _Toc213928192]Figure 10: RentalTransaction Table
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[bookmark: _Toc213928193]Figure 11: Rider Table
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[bookmark: _Toc213928194]Figure 12: Staff Table
4.3 Dataset characteristics 
The data uses realistic timing, with rentals lasting for different periods and sometimes running over several days, which helps show how the system works in ral operations. The status options include active rentals, completed bookings, pending returns, and bikes needing maintenance, giving a true picture of everyday situations. The pricing information is consistent because it follows the standard rates, and the maintenance cost reflect normal service charges. Overall, the data helps test all the main business scenarios and shows that the system can deal with routine rentals, maintenance tasks, customer requests, and general day to day operations.
5.0 Query Development and Demonstartion
[bookmark: _Toc213928222]5.1 Operational Queries
Six practical SQL queries were created to show how the system operates and how it supports smart business decisions. Each query demonstrates what different users might need and highlight the relational strengths of the database
Query 1:  Active rental identification checks for bicycles currently out on hire by selecting records where the return date is NULL. This gives staff up to date information on bike availability and supports customer enquiries by showing which rentals are still in progress
[image: ]
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[bookmark: _Toc213928195]Figure 13: Query 1 Code and Output
Query 2: Identifying maintenance requirements filters the bike table to locate bicycles marked as needing attention. This allows maintenance to be planned in advance and helps reduce fleet downtime by prioritising which bikes should be serviced first.
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[bookmark: _Toc213928196]Figure 14:Query 2 Code and Output
Query 3: Utilisation analysis applies aggregation together with a LEFT JOIN to calculate how often each bicycle is rented out. This information supports strategic fleet management decisions and helps identify high use bikes that may need to be rotated or replaced.
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[bookmark: _Toc213928197]Figure 15: Query 3  Code and Output
Query 4: Customer activity tracking: This query shows the full rental history for each customer, supporting effective customer service by giving staff a complete view of their activity. It also enables more personalised assistance based on the customer’s previous interactions
[image: ][image: ]
[bookmark: _Toc213928198]Figure 16: Query 4  Code and Output
Query 5: Financial performance analysis: This query calculates the total revenue earned from completed rentals and provides the business with valuable financial insights. It supports effective monitoring of income and helps with assessing overall performance
[image: ][image: ]
[bookmark: _Toc213928199]Figure 17: Query 5  Code and Output
Query 6: Maintenance history reporting provides detailed maintenance records, including staff assignments, by using multi table joins. This helps assess the efficiency of maintenance work and supports the tracking of associated costs.
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[bookmark: _Toc213928200]Figure 18: Query 6  Code and Output
[bookmark: _Toc213928223]5.2 Query Design Rationale 
The queries carefully designed to match the core business functions and to address the key information needs of different stakeholders, including station staff, maintenance teams, customer service workers, and company management. Each query demonstrates specific SQL features, such as navigating relationships through JOINs, filtering data with WHERE clauses, generating insights through aggregation, and presenting results using ORDER BY. Together, the query set shows that the database structure is effective in supporting day to day operations while also providing useful business intelligence to guide management decisions and future planning.

6.0 Validation and Testing	  
[bookmark: _Toc213928225]6.1 Data Integrity Testing 
Extensive testing was performance   
Extensive testing was performed with respect to referential integrity by ensuring that records related to foreign keys are validated so that no orphan records can exist between relationships [9]. The enforcement testing of business rules ensured that temporal logic is ensured that there should not be any return dates before the dates of rentals and that no rentals of bicycles out of service. Unique constraint validation ensured that there were no duplicate rider emails or duplicate locations of a station and the null constraint testing ensured that every essential field has a value and the optional ones are at liberty to have no values when active operations are running. 
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[bookmark: _Toc213928201]Figure 19: Test 1 Code and Output
[bookmark: _Toc213928226]6.2 Functional Requirement Verification
A series of tests verified full coverage of all functional requirements: rider registration will allow recording all the necessary information, bike tracking will keep the right status and location status, rental operations will appropriately record time and financial data, maintenance records will record all the service history, and the staff participation will be properly documented. The validation of user stories provided the ability of the managers to identify the bikes at their disposal, the maintenance staff the correct service needs, customer service the entire rental histories and the finance the fully reliable reports on the revenues.
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[bookmark: _Toc213928202]Figure 20: Test 2  Code and Output
[bookmark: _Toc213928227]6.3 Performance Validation
The system’s query performance was assessed by measuring the typical response times for each operation, supported by strategic indexing that targets the system’s main access needs [10]. The results confirmed that the database meets all specified requirements, while safeguarding data accuracy and maintaining smooth day to day operation, with room for future expansion. The outcomes of the testing also show that the database provides EcoRide with a reliable solution to its earlier difficulties, including handling varied booking types, managing unreturned bikes, and organising maintenance activities effectively.
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[bookmark: _Toc213928203]Figure 21: Time Taken to Execute Queries
7.0 Conclusion 
The Eco Ride database system has been successfully used to replace the manual processes with an efficient, automated solution that meets all the functional requirements. The normalized design protects the accuracy of the data, removes unnecessary repetition, and allows real time visibility through useful queries. Any issues with complex relationships and performance were solved through iterative design and the use of strategic indexing. The system also deals effectively with problems such as duplicate bookings, maintenance tracking, and customer management. Overall, the project offers a well-structured database implementation and provides a scalable system that could support future features like predictive analytics and mobile integration, making it a practical solution suitable for real business situations. 
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Create the Database
®  CREATE DATABASE EcoRide;

-~ Select the Database for use

©  USE Ecoride;




image4.png
¥ & ecoride
VB Tables
» E bike
maintenancelog
» E rentalstation
» rentaltransaction

»s:alf




image5.png
v | ecoride

» (] Columns
» B ideces
B oo
» B Trggers

v B mainterancelos
» (] Columns
» B ideces
» B Foregnkers
» 5 Tiggers

v rencistation
» (] Columns
» B ideces
» B Foregnkers
» 5 Tiggers

v renlransacion
» (] Columns
» B ideces
B oo
» B Trggers

v e
» (] Columns
» B ideces
B oo
» B Trggers

v s
» (] Columns
» B ideces
» B Foregnkers
» B Trigeers




image6.png
-- Create Rider Table
CREATE TABLE Rider (

).

RiderIo THT AUTO_THCRENENT PRIVARY KEY,
Firstine VARCHAR(50) NOT ML,
Lostlone VARCHAR(39) NOT UL,

Ceail, VARCHAR(106) UNTQUE NOT ML,
Phone VARCHAR(20)5

ToScanvat VARCHAR(255),
Registrationdate DATE KOT NOLL
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-- Create RentalStation Table
CREATE TABLE RentalStation (
StationID INT AUTO_INCREMENT PRIMARY KEY,
Stationilame VARCHAR(166) NOT NULL,
Location VARCHAR(255) NOT NULL

-~ Create Bike Table
CREATE TABLE Bike (

BikeID INT AUTO_INCREMENT PRIMARY KEY,

BikeType VARCHAR(S@) NOT NULL,

PurchaseDate DATE NOT NULL,

Conditionstatus ENUM('Excellent’, 'Good', 'Needs Maintenance’, 'Out of Service') NOT NULL
)5
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Create RentalTransaction Table

CREATE TABLE RentalTransaction (

)

TransactionID INT AUTO_INCREMENT PRIMARY KEY.
RentalDateTime DATETINE NOT NULL.

ReturnDateTime DATETIHE NULL,

TotalCost DECTMAL(10, 2) NULL,

RiderTD INT NOT NULL,

BikeID INT NOT NULL,

PickupStationID INT NOT NULL,

ReturnStationId INT NULL,

FORETGN KEY (RiderID) REFERENCES Rider(RiderID)

FORETGN KEY (BikelD) REFERENCES Bike(BikeID).

FORETGN KEY (PickupStationD) REFERENCES RentalStation(StationID)
FORETGN KEY (ReturnStationID) REFERENCES RentalStation(StationID)
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-~ Create Maintenancelog Table
CREATE TABLE Maintenancelog (

MaintenanceID INT AUTO_INCREMENT PRIMARY KEY,

MaintenanceDate DATE NOT NULL,

Description TEXT NOT NULL,

Cost DECIMAL(19, 2),

BikeID INT NOT NULL,

StaffID INT NOT NULL,

FOREIGN KEY (BikeID) REFERENCES Bike(BikeID),

FOREIGN KEY (StaffID) REFERENCES Staff(StaffID)
)5
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INSERT INTO Rider (FirstName, LastName, Email, Phone, RegistrationDate) VALUES
(‘Alice’, “Smith’, ‘alice.smith@email.con’, '07123456789', '2024-01-15'),
("Bob’, Jones’, bob.jones@email.con’, 07234567890, '2024-02-01'),
(“Charlie’, "Brown’, 'charlie.browngemail.con’, '07345678901', '2024-02-20"),
("Diana’, "Prince’, 'diana.prince@email.con’, '6745676912", '2024-03-05'),
(Evan’, "Davis', ‘evan.davis@email.con’, '@7567890123', '2024-03-10');

INSERT INTO RentalStation (Stationliame, Location) VALUES
(*Central Park Hub', "Near the main entrance of Central Park’),
(*King'"s Cross Terminal', Outside King''s Cross Station'),
(“University Campus’, 'Student Union Building, Main Campus’),
('City Hall Plaza’, 'South side of City Hall'),

(‘Riverside Walk’, 'Start of the Riverside walking path');
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INSERT INTO Bike (BikeType, PurchaseDate, ConditionStatus) VALUES
('City’, '2023-05-10", "Excellent’),

(“Mountain’, '2023-06-15', Good'),

('City’, '2023-07-20", "Needs Maintenance'),

('City’, '2023-08-05", 'Excellent’),

(“Mountain’, '2023-09-30, ‘Out of Service');

INSERT INTO Staff (Firstiame, Lastlame, Role) VALUES
(30hn", "Doe’, "Technician'),

(“3ane’, "Doe’, Senior Technician'),

(‘Mike', "Wilson', 'Operations Manager'),

(sarah’, "Lee’, 'Technician'),

(Tom', “Clark’, ‘Intern');




image12.png
INSERT INTO RentalTransaction (RentalDateTime, ReturnDateTime, TotalCost, RiderID, BikeID,
(2024-63-25 05:30:00", '2024-03-25 10:45:00", 5.50, 1, 1, 1, 2),

(12024-63-25 09:15:00", '2024-03-25 11:00:00°5 4.75, 2, 2, 2, 3),

(2024-63-26 14:00:00", '2024-03-26 15:30:00", 3.00, 3, 4, 3, 1),

(12024-63-27 10:60:00", NULL, NULL, 4, 1, 1, NULL),

(12024-63-26 16:00:00', '2024-03-26 17:45:00", 4.25, 5, 3, 4, 4);

INSERT INTO Maintenancelog (MaintenanceDate, Description, Cost, BikeID, StaffID) VALUES
(12024-63-20", *Routine service and brake check’, 25.00, 3, 1),

(12024-63-22", *Replaced rear tire', 45.00, 5, 2),

(2024-63-24", *Battery diagnostics and software update’, 15.00, 1, 4),

(12024-63-10", “General check-up’s 20.00, 2, 1),

('2024-02-15", "Motor replacement’, 250.00, 5, 2);

PickupStationID, ReturnStationID) VALUES
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PurchaseDate _ConditonStatus.

20230510 Excellent
20230615 Good

20230720 Needs Maintenance
20230805 Excellent

20230930 Outof Service
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MaintenancelD _ MaintenanceDate _Description Cost  BkeD _staffiD

1 240320 Routine service and brake check 50 3 1
2 240322 Replaced rear tre 4500 5 2
3 240324 Battery diagnostics and software update 15,00 1 4
4 2240310 General chedeup 00 2 1
s 20240215 Motor replacement 25000 5 2
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StationlD _ Stationiiame Location

1 CentralParkHub  Near the main entrance of Central Park
2 King's Cross Terminal  Outside King's Cross Station

3 University Campus  Student Union Buiding, Main Campus.
4 City Hal Plaza ‘South side of City Hall

s Riverside Wakk Startof the Riverside waking path
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TransactioniD _RentalDateTime ReturDateTime TotalCost  RiderlD BkelD PicupStatonid _RetunStationId

1 2024032508:30:00 20240325 10:45:00  5.50 1
2 224032509:15:00 20240325 11:00:00 475 2
3 20240326 1400:00 20240326 15:30:00  3.00 3
4 20240327 10:00:00 4
s s

20240326 16:00:00 20240326 17:45:00  4.25
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RiderD _ FirstName _ Lastiame _Email ‘Phone IDScanData _RegistratiorDate

1 Aice Smith  sice.smith@emal.com 07123456789 2240115
2 Bob Jones  bob.jones@emai.com 07234567890 240201
3 Charie  Bron  charlierown@emal.com 07345678901 2240220
4 Dana  Price  danaprince@emal.com 07456785012 2240305
H Evan Davs  evandavs@emaicon 07567890123 20240310
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-~ Query 1: Bikes currently out on rental (not yet returned)
SELECT b.BikeID, b.BikeType, r.Firstliame, r.LastName, rt.RentalDateTime
FROM RentalTransaction rt

0TN Bike b ON rt.BikeId = b.BikeId

J0TN Rider r ON rt.RiderId = r.RiderID

WHERE rt.ReturnDateTine IS NULL;
1
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BkelD BikeType Firsthame  Lastame RentabateTime

1 Gy Dena P 20240327 10:00:00
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-- Query 2: Bikes due for service
SELECT BikeID, BikeType, ConditionStatus

FROM Bike
WHERE ConditionStatus = 'leeds Maintenance’s
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BkelD  BikeType  ConditionStatus

3Gty NeedsMaintenance
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-~ Query 3: Most frequently used bikes
SELECT b.BikeID, b.BikeType, COUNT(rt.TransactionID) AS NumberOfRentals

FROM Bike b
LEFT J0IN RentalTransaction rt ON b.BikeID = rt.BikeID

GROUP BY b.BikeID, b.BikeType
ORDER BY NumberOfRentals DESC;
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-~ Query 4: Rental history for a specific rider (Alice Smith)
SELECT rt.TransactionID, rt.RentaldateTime, rt.ReturnDateTime, rt.TotalCost, b.BikeType
FROM RentalTransaction rt

0TN Bike b ON rt.BikeId = b.BikeId

WHERE rt.RiderTD = 1

ORDER BY rt.RentalDateTime DESC;
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TransactonID _ RentaiDateTime ReturnDateTime TotalCost _ BikeType

1 2024032508:30:00 20240325 10:45:00  5.50 aty
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-- Query 5: Total revenue generated
SELECT SUti(TotalCost) AS TotalRevenue
FROM RentalTransaction

WHERE TotalCost 1S NOT NULL;
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-~ Query 6: Maintenance history with staff details
SELECT ml.MaintenanceDate, ml.Description, ml.Cost, b.BikeID, s.Firsthame, s.Lasthame

FROM Maintenancelog ml
0TN Bike b ON ml.BikeID = b.BikeId
0TN Staff s ON ml.StaffID = 5.StaffID
ORDER BY ml.MaintenanceDate DESC;
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MaintenanceDate _Description Cost  BikelD FirstName _LastName
0240324 Battery dagnostics and software update 1500 1 Sarsh  Lee
0240322 Replaced rear tre 4500 5 Jane Doe
20240320 Routine service and brake check 50 3 John Doe
20240310 General chedeup 00 2 John Doe
0240215 Motor replacement 25000 5 Jane Doe
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-- Test 1: Check foreign key constraint (this should FAIL)
INSERT INTO RentalTransaction (RentalDateTime, RiderID, BikeID, PickupStationID)
VALUES ('2024-03-25 12:00:00', 999, 1, 1);
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3511:35:02 | INSERT INTO Rental Transaction (RentalDate Time. RiderID, BikelD. PickupStationID) VALUES (2024-03-28 12:00:00", 999. 1. 1) | Error Code: 1452. Cannot add or update a child row: a foreign key constraint fails (‘ecoride”. rentaltransaction’. CONSTRAINT ‘rentaltransactio... | 0.015 sec
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-~ Test 2: View all data from each table to verify insertion
SELECT * FROM Rider;

SELECT * FROM RentalStation;

SELECT * FROM Bike;

SELECT * FROM Staff;

SELECT * FROM RentalTransaction;

SELECT * FROM Maintenancelog;
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main.sql
-- Create the Database
CREATE DATABASE EcoRide;

-- Select the Database for use
USE EcoRide;

-- Create Rider Table
CREATE TABLE Rider (
    RiderID INT AUTO_INCREMENT PRIMARY KEY,
    FirstName VARCHAR(50) NOT NULL,
    LastName VARCHAR(50) NOT NULL,
    Email VARCHAR(100) UNIQUE NOT NULL,
    Phone VARCHAR(20),
    IDScanData VARCHAR(255),
    RegistrationDate DATE NOT NULL
);

-- Create RentalStation Table
CREATE TABLE RentalStation (
    StationID INT AUTO_INCREMENT PRIMARY KEY,
    StationName VARCHAR(100) NOT NULL,
    Location VARCHAR(255) NOT NULL
);

-- Create Bike Table
CREATE TABLE Bike (
    BikeID INT AUTO_INCREMENT PRIMARY KEY,
    BikeType VARCHAR(50) NOT NULL,
    PurchaseDate DATE NOT NULL,
    ConditionStatus ENUM('Excellent', 'Good', 'Needs Maintenance', 'Out of Service') NOT NULL
);

-- Create Staff Table
CREATE TABLE Staff (
    StaffID INT AUTO_INCREMENT PRIMARY KEY,
    FirstName VARCHAR(50) NOT NULL,
    LastName VARCHAR(50) NOT NULL,
    Role VARCHAR(50) NOT NULL
);

-- Create RentalTransaction Table
CREATE TABLE RentalTransaction (
    TransactionID INT AUTO_INCREMENT PRIMARY KEY,
    RentalDateTime DATETIME NOT NULL,
    ReturnDateTime DATETIME NULL,
    TotalCost DECIMAL(10, 2) NULL,
    RiderID INT NOT NULL,
    BikeID INT NOT NULL,
    PickupStationID INT NOT NULL,
    ReturnStationID INT NULL,
    FOREIGN KEY (RiderID) REFERENCES Rider(RiderID),
    FOREIGN KEY (BikeID) REFERENCES Bike(BikeID),
    FOREIGN KEY (PickupStationID) REFERENCES RentalStation(StationID),
    FOREIGN KEY (ReturnStationID) REFERENCES RentalStation(StationID)
);

-- Create MaintenanceLog Table
CREATE TABLE MaintenanceLog (
    MaintenanceID INT AUTO_INCREMENT PRIMARY KEY,
    MaintenanceDate DATE NOT NULL,
    Description TEXT NOT NULL,
    Cost DECIMAL(10, 2),
    BikeID INT NOT NULL,
    StaffID INT NOT NULL,
    FOREIGN KEY (BikeID) REFERENCES Bike(BikeID),
    FOREIGN KEY (StaffID) REFERENCES Staff(StaffID)
);


INSERT INTO Rider (FirstName, LastName, Email, Phone, RegistrationDate) VALUES
('Alice', 'Smith', 'alice.smith@email.com', '07123456789', '2024-01-15'),
('Bob', 'Jones', 'bob.jones@email.com', '07234567890', '2024-02-01'),
('Charlie', 'Brown', 'charlie.brown@email.com', '07345678901', '2024-02-20'),
('Diana', 'Prince', 'diana.prince@email.com', '07456789012', '2024-03-05'),
('Evan', 'Davis', 'evan.davis@email.com', '07567890123', '2024-03-10');

INSERT INTO RentalStation (StationName, Location) VALUES
('Central Park Hub', 'Near the main entrance of Central Park'),
('King''s Cross Terminal', 'Outside King''s Cross Station'),
('University Campus', 'Student Union Building, Main Campus'),
('City Hall Plaza', 'South side of City Hall'),
('Riverside Walk', 'Start of the Riverside walking path');


INSERT INTO Bike (BikeType, PurchaseDate, ConditionStatus) VALUES
('City', '2023-05-10', 'Excellent'),
('Mountain', '2023-06-15', 'Good'),
('City', '2023-07-20', 'Needs Maintenance'),
('City', '2023-08-05', 'Excellent'),
('Mountain', '2023-09-30', 'Out of Service');

INSERT INTO Staff (FirstName, LastName, Role) VALUES
('John', 'Doe', 'Technician'),
('Jane', 'Doe', 'Senior Technician'),
('Mike', 'Wilson', 'Operations Manager'),
('Sarah', 'Lee', 'Technician'),
('Tom', 'Clark', 'Intern');

INSERT INTO RentalTransaction (RentalDateTime, ReturnDateTime, TotalCost, RiderID, BikeID, PickupStationID, ReturnStationID) VALUES
('2024-03-25 08:30:00', '2024-03-25 10:45:00', 5.50, 1, 1, 1, 2),
('2024-03-25 09:15:00', '2024-03-25 11:00:00', 4.75, 2, 2, 2, 3),
('2024-03-26 14:00:00', '2024-03-26 15:30:00', 3.00, 3, 4, 3, 1),
('2024-03-27 10:00:00', NULL, NULL, 4, 1, 1, NULL),
('2024-03-26 16:00:00', '2024-03-26 17:45:00', 4.25, 5, 3, 4, 4);


INSERT INTO MaintenanceLog (MaintenanceDate, Description, Cost, BikeID, StaffID) VALUES
('2024-03-20', 'Routine service and brake check', 25.00, 3, 1),
('2024-03-22', 'Replaced rear tire', 45.00, 5, 2),
('2024-03-24', 'Battery diagnostics and software update', 15.00, 1, 4),
('2024-03-10', 'General check-up', 20.00, 2, 1),
('2024-02-15', 'Motor replacement', 250.00, 5, 2);


-- Query 1: Bikes currently out on rental (not yet returned)
SELECT b.BikeID, b.BikeType, r.FirstName, r.LastName, rt.RentalDateTime
FROM RentalTransaction rt
JOIN Bike b ON rt.BikeID = b.BikeID
JOIN Rider r ON rt.RiderID = r.RiderID
WHERE rt.ReturnDateTime IS NULL;

-- Query 2: Bikes due for service
SELECT BikeID, BikeType, ConditionStatus
FROM Bike
WHERE ConditionStatus = 'Needs Maintenance';

-- Query 3: Most frequently used bikes
SELECT b.BikeID, b.BikeType, COUNT(rt.TransactionID) AS NumberOfRentals
FROM Bike b
LEFT JOIN RentalTransaction rt ON b.BikeID = rt.BikeID
GROUP BY b.BikeID, b.BikeType
ORDER BY NumberOfRentals DESC;

-- Query 4: Rental history for a specific rider (Alice Smith)
SELECT rt.TransactionID, rt.RentalDateTime, rt.ReturnDateTime, rt.TotalCost, b.BikeType
FROM RentalTransaction rt
JOIN Bike b ON rt.BikeID = b.BikeID
WHERE rt.RiderID = 1
ORDER BY rt.RentalDateTime DESC;

-- Query 5: Total revenue generated
SELECT SUM(TotalCost) AS TotalRevenue
FROM RentalTransaction
WHERE TotalCost IS NOT NULL;

-- Query 6: Maintenance history with staff details
SELECT ml.MaintenanceDate, ml.Description, ml.Cost, b.BikeID, s.FirstName, s.LastName
FROM MaintenanceLog ml
JOIN Bike b ON ml.BikeID = b.BikeID
JOIN Staff s ON ml.StaffID = s.StaffID
ORDER BY ml.MaintenanceDate DESC;


-- Test 1: Check foreign key constraint (this should FAIL)
INSERT INTO RentalTransaction (RentalDateTime, RiderID, BikeID, PickupStationID) 
VALUES ('2024-03-28 12:00:00', 999, 1, 1);

-- Test 2: View all data from each table to verify insertion
SELECT * FROM Rider;
SELECT * FROM RentalStation;
SELECT * FROM Bike;
SELECT * FROM Staff;
SELECT * FROM RentalTransaction;
SELECT * FROM MaintenanceLog;
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