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1: Abstract 
Abstract
The design and deployment of a relational database system for the car rental company Autopilot Fleet are described in this study. The project's main objectives are requirement analysis, Entity-Relationship Diagram (ERD) construction, normalized schema creation, and PostgreSQL database implementation. Table creation, constraint enforcement, trigger design, and transaction implementation with rollback and commit procedures are all part of the system. To guarantee reliable database functionality, performance optimization and multi-user environment considerations are also assessed.
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3. Introduction
3.1 Project Background
Autopilot Fleet, a London-based leader in autonomous car rental services, wants to improve its business practices by introducing an advanced web platform. Through this platform, clients will be able to effectively search, reserve, and oversee rental autonomous vehicles. For the proposed system to support important company operations including customer service, order processing, car registration, and maintenance tracking, a strong database infrastructure is needed. 


3.2 Objectives
The following are the project's main goals: 

1.Create a Sturdy Database: Create an entity-relationship diagram (ERD) that shows the important entities, characteristics, and connections needed to run Autopilot Fleet. To remove duplication and guarantee data integrity, normalize the database to the third normal form (3NF). 2. Use PostgreSQL to Implement the Database: Make tables with the proper constraints, primary keys, and foreign keys. In order to verify functioning, add actual sample data to the database.
3. Assure Database Operation: Create stored procedures and triggers to automate important processes like transactional workflows and auditing. To guarantee data consistency in a multi-user setting, implement transactions with rollback and commit procedures.
4. Optimize Performance: To enhance query performance for actions that are performed frequently, use indexes. Examine and improve database performance for practical use cases. 
5. Considerations for Multiple Users: To avoid anomalies like missed updates, uncommitted dependencies, and inconsistent analysis, address transaction isolation levels. 









4: Entity-Relationship Diagram (ERD)
Schema diagram:
[image: A diagram of a company

Description automatically generated]

ER Diagram:
[image: A diagram of a network

Description automatically generated]

Entities and Attributes
The following entities, their characteristics, and their relationships are defined in the given ERD: 

1. Customer attributes: email, address, contact number, first and last names, and customer ID (primary key). Function: Holds client information, each of which is individually identified by its CustomerID.
 2. Vehicle Details: Manufacturer, Model, Production Year, License Plate, Status, Daily Rate, VehicleID (Primary Key). Function: Serves as a representation of rental cars, their details, and rental status.
 3. RentalOrder Attributes: RentalDate, ReturnDate, TotalCost, OrderID (Primary Key), CustomerID (Foreign Key to Customers), and VehicleID (Foreign Key to Vehicles). Function: Records rental transaction information, establishing a connection between clients and cars.
 4. Payment Attributes: AmountPaid, PaymentDate, PaymentMethod, PaymentID (Primary Key), and OrderID (Foreign Key to RentalOrder). Function: Monitors rental order payment information. 
5. Maintenance Attributes: Details, Expenses, MaintenanceDate, VehicleID (Foreign Key to Vehicles), and MaintenanceID (Primary Key). Role: Keeps track of vehicle maintenance records.

Relationships
1. Relationship between consumer and Rental Order: A single consumer may place several rental orders. The cardinality is one to many.
 2. Vehicle to Rental Order: Connection: A car may be rented more than once (at various periods). The cardinality is one to many.
 3. Rental Order to Payment: Relationship: There is exactly one payment associated with each rental order. Cardinality: 1:1. 
4. Relationship between Vehicle and Maintenance: Every vehicle may have several maintenance records. The cardinality is one to many.

Normalization to 3NF
The schema ensures that 3NF is met by: 
1NF: There are no repeated groups and atomic values in every property. 
2. 2NF: Every non-key attribute depends entirely on the primary key that corresponds to it.
 There are no transitive dependencies; all attributes rely solely on the primary key in 3NF.
For instance: • RentalDate, ReturnDate, and TotalCost are attributes in RentalOrder that are entirely dependent on the OrderID primary key. • Foreign keys are used to preserve relationships between entities in order to prevent repetition.





Customer Table:
[image: ]

Vehicle Table:
[image: ]

Rental Table:
[image: ]

Payment Table:
[image: ]

Maintenance Table:
[image: ]











5. Work Completed
5.1 Table Creation and Constraints
5.1.1 Customers Table
The Customers table stores details about customers, uniquely identified by CustomerID. The table includes constraints to ensure data validity:
· Primary Key: CustomerID to uniquely identify each customer.
· Constraints:
· NOT NULL on essential fields like FirstName, LastName, ContactNumber, and Email.
· UNIQUE constraint on Email to prevent duplicate entries.
SQL Code:
[image: A computer code with text

Description automatically generated with medium confidence]

Output:
[image: A black and white text

Description automatically generated]
5.1.2 Vehicles Table
The Vehicles table manages information about the fleet, identified by VehicleID. Constraints include:
· Primary Key: VehicleID.
· CHECK Constraint: Validates ProductionYear and Status.
· UNIQUE Constraint: Ensures unique LicensePlate values.



SQL Code:
[image: A screenshot of a computer code

Description automatically generated]

Output:
[image: ]
5.1.3 RentalOrder Table
The RentalOrder table links customers to their rented vehicles, identified by OrderID. Constraints enforce referential integrity:
· Primary Key: OrderID.
· Foreign Keys:
· CustomerID references Customers.
· VehicleID references Vehicles.
SQL Code:

[image: A computer code on a white background

Description automatically generated] 

Output:
[image: A black text with a dotted line

Description automatically generated]
5.1.4 Payment Table
The Payment table tracks payments made for rental orders, identified by PaymentID. Constraints ensure:
· Primary Key: PaymentID.
· Foreign Key: OrderID references RentalOrder.
SQL Code:
[image: A close-up of a computer code

Description automatically generated]

Output:
[image: A black and white text

Description automatically generated]








5.1.5 Maintenance Table
The maintenance table logs maintenance records for vehicles, identified by MaintenanceID. Constraints ensure:
· Primary Key: MaintenanceID.
· Foreign Key: VehicleID references vehicles

SQL Code:
[image: A close-up of a computer code

Description automatically generated]

Output:
[image: A black text with a dotted line

Description automatically generated]
5.2 Sample Data Insertion
Sample data populates the database for testing functionality.
SQL Code:
Customers Table:
[image: A close up of a computer screen

Description automatically generated]




Output:

[image: A screenshot of a computer

Description automatically generated]

Vehicles Table:

[image: A close-up of text

Description automatically generated]

Output:

[image: A screenshot of a computer

Description automatically generated]

Rental Order Table:
[image: A screenshot of a computer code

Description automatically generated]


Output:
[image: A screenshot of a computer

Description automatically generated]


Payments Table:
[image: A close-up of a computer code

Description automatically generated]
Output:
[image: A close-up of a receipt

Description automatically generated]





Maintenance Table:
[image: A close-up of a computer screen

Description automatically generated]

Output:
[image: A close-up of a number

Description automatically generated]






5.3 Triggers and Functions
5.3.1 Audit Triggers for Vehicle Changes
To track changes to the vehicles table: SQL Code:
[image: A screenshot of a computer program

Description automatically generated]




5.3.2 Functions for Transactions
To handle rental transactions: SQL Code:
[image: A computer screen with text

Description automatically generated]



5.4 Transactions and Rollbacks
5.4.1 Commit Operations
Commit ensures transaction success: SQL Code:
[image: A close-up of a number

Description automatically generated] 
Output:
                  [image: A close up of a sign

Description automatically generated]

5.4.2 Rollback Scenarios
Rollback prevents errors from affecting data: SQL Code:
[image: A close up of a number

Description automatically generated]
Output:[image: ]








6. Documented Task 2 Sections
6.1 SQL Implementation Details
The SQL code used to satisfy the Autopilot Fleet database system's needs is described in this section. Table creation, constraints, sample data, triggers, and transaction management are all covered in the implementation.

SQL Code Samples:
· Creating a Table with Constraints:
[image: A close up of a computer screen

Description automatically generated]
Output:
                [image: A black text with black lines

Description automatically generated with medium confidence]
· Sample Data Insertion:
[image: ]
Output:
        [image: ]




· Trigger for Auditing Vehicle Changes:

[image: A computer code with black text

Description automatically generated]

· Transaction Handling Function:
[image: A screenshot of a computer code

Description automatically generated]
6.2 Database Performance Tuning
6.2.1 Indexing for Query Optimization
Indexes were created to enhance the performance of frequently executed queries. These include:
1. Email Index on Customers Table:
· Purpose: Speeds up searches for customers by email.
[image: ]
2. Status Index on Vehicles Table:
· Purpose: Optimizes searches for available vehicles.
[image: ]


3. Rental Date Index on Rental Order Table:
· Purpose: Improves query performance for rental history.
[image: ]
4. Payment Date Index on Payment Table:
· Purpose: Enhances queries for payment tracking.
   [image: ]

6.2.2 Analysis of Frequently Executed Queries
The following queries were analyzed and optimized with indexes:
1. Search for Available Vehicles:
[image: ]
Output:
[image: A close up of numbers

Description automatically generated]
2. Retrieve Rental History for a Customer:
[image: ]
Output:
[image: A black text with a line and numbers

Description automatically generated with medium confidence]



3. Find Payments by Date:
[image: ]
Output:
[image: ]

Indexing Rationale:
• Email, Status, RentalDate, and PaymentDate are the columns that are most commonly requested.
 • By enabling the database to find rows more quickly, indexes shorten the time it takes for queries to execute.















7. Evaluation of Design and Implementation
In this section, the Entity-Relationship Diagram (ERD) and the subsequent database deployment are evaluated critically. It also talks about multi-user problems, focusing on transaction isolation levels and ways to prevent common database anomalies.

7.1 Critique of Entity-Relationship Diagram
The Autopilot Fleet database system's essential requirements are efficiently captured in the ERD. Advantages: 
1. Comprehensive Design: Every important entity is represented, with links between them clearly defined, including customers, vehicles, rental orders, payments, and maintenance. 
2. Normalization: To prevent data redundancy and maintain data integrity, the database is normalized to 3NF. 
3. Relationship Cardinality: 
Proper modelling is done for one-to-many relationships, such as Customers to Rental Order and Vehicles to Maintenance.
 It accurately depicts the one-to-one relationship between the rental order and the payment.
Weaknesses:
1. Scalability issues: The Payment table and Rental Order are assumed to be one-to-one. The schema might need to be modified if Autopilot Fleet incorporates features like instalment payments. 
2. Audit Trail: Although audit triggers were applied to vehicles, accountability might be improved by expanding this to other important entities (such as rental orders).

7.2 Multi-user Database Considerations
Concurrent transactions must be handled carefully in a stable multi-user system to avoid anomalies. It is essential that PostgreSQL implement ACID (Atomicity, Consistency, Isolation, Durability) transactions.

7.2.1 Avoiding Lost Updates
• Triggers that have been put in place make sure that modifications to vehicles—like changing the status—are recorded and cannot inadvertently overwrite one another.

7.2.2 Handling Uncommitted Dependencies
• To guarantee that no transaction-dependent data is left uncommitted, transactions were made to commit only after all activities were completed. Rollback scenarios protect against modifications to partial data.
7.2.3 Preventing Inconsistent Analysis
• Even with concurrent access, consistent and effective query results are possible when important columns (such as Status in Vehicles and RentalDate in RentalOrder) are index-indexed.

Conclusion
The following features of the database design and implementation successfully satisfy Autopilot Fleet's needs: 
• A standardized structure to guarantee data integrity.
• Events and transactions to provide consistency and auditability.
• Indexes for speed optimization in a setting with multiple users.
Expanding audit trails to more entities and adding sophisticated payment mechanisms for scalability are possible future improvements.

8. References to Literature
The importance of important database principles and how they contribute to the Autopilot Fleet database system's effectiveness, consistency, and resilience are examined in this section. Database Systems: A Practical Approach to Design, Implementation, and Management by Connolly and Begg offers insightful information that supports these discussions.

8.1 Rollback
When a transaction fails, rollback makes sure the database returns to its prior consistent state. This is essential for preserving data integrity, particularly in settings with several users where incomplete transactions may result in discrepancies.

• For instance: In Autopilot Fleet, the entire transaction is rolled back if a car booking fails in the middle (for example, due to inadequate payment details) in order to avoid the booking being inaccurate or incomplete.
Citation: Rollback operations ensure "all or nothing" execution and are consistent with Connolly and Begg's description of the atomicity concept of ACID transactions.




8.2 Commit
When a transaction is committed, all modifications are made permanent and accessible to other users. It guarantees that only complete and verified transactions are stored.

• For instance: In Autopilot Fleet, the system only commits after the RentalOrder and Vehicle tables have been successfully updated during the rental order processing procedure.
Citation: Even in the event of a system failure, the database will remain stable thanks to PostgreSQL's commit mechanism and the durability principle in ACID (Connolly & Begg).


8.3 Functions
Functions improve maintainability and modularity by enabling parameterized, repeatable SQL operations.

• Autopilot Fleet as an example: The logic for adding orders and updating vehicle status is contained in the process_rental function, which manages rental order processing in a single transactional unit.
Citation: According to Connolly and Begg's explanation of procedural SQL, functions guarantee consistency across comparable transactions and streamline intricate tasks.

8.4 Triggers
Triggers decrease manual involvement and increase efficiency by automating activities in response to particular database events.

• In Autopilot Fleet, for instance: Vehicle status changes are monitored by an audit trigger, which guarantees a precise record of availability, rentals, and maintenance.
Reference: In order to automate audit trails, which are essential for accountability and compliance in real-world systems, Connolly and Begg highlight the function of triggers.





8.5 Procedures
Multiple SQL operations can be condensed into a single executable unit using procedures, which ensure consistency and cut down on superfluous code.

• For instance: In Autopilot Fleet, stored procedures were created to carry out rental transactions while guaranteeing the atomic execution of all dependent processes.
Reference: According to Connolly and Begg's study, procedures improve database efficiency and reliability by minimizing client-server interactions.

8.6 Transactions
In a multi-user setting, transactions are necessary to preserve consistency. Even when several users are interacting with the system at once, they guarantee that activities are carried out consistently.

• Autopilot Fleet as an example: In order to guarantee that a rental order constantly updates the RentalOrder and Vehicles tables, transactions are used to handle dependencies across tables.

Source: Connolly and Begg describe the four ACID features of transactions and how they relate to database administration; all of them were used in this project.

8.7 Indexing
The performance of data retrieval is greatly improved by indexes, particularly for frequently searched columns.

• For instance: In Autopilot Fleet, to maximize efficiency for high-volume queries, indexes were made on Status in Vehicles, RentalDate in RentalOrder, and PaymentDate in Payment.

Reference: Connolly and Begg's talks on database performance tuning provide ample evidence of the usage of indexes to shorten search times and increase query efficiency.



9. References
All of the sources used to create and implement the Autopilot Fleet database system are listed in this section. These citations guarantee scholarly legitimacy and compliance with database system best practices.

Core Textbook
1. Begg, C., and Connolly, T. (2015). Design, Implementation, and Management of Database Systems: A Practical Approach (6th ed.). Pearson Learning.





10. Appendix
10.1 Generative AI Prompts Used
The following ChatGPT prompts were utilized to help with research and report organization:

• "Explain the importance of rollback and commit in databases with examples."
• "What is the role of triggers in database management systems?"
• "Generate a database schema for a vehicle rental system normalized to 3NF."
10.2 Supplementary Material
1. Extra SQL Code: Extended triggers to audit modifications to RentalOrders.
More examples of test cases for constraint violations (such as invalid foreign keys).
2. Entity-Relationship Diagram (ERD): incorporated into Chapter 4.
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-- Customers Table

CREATE TABLE Customers (
CustomerID SERIAL PRIMARY KEY, - Unique customer ID
FirstName VARCHAR(50) NOT NULL, -- Customer's first name
LastName VARCHAR(50) NOT NULL, -- Customer’s last name
PhoneNo VARCHAR(15) UNIQUE, -- Unigue phone number
Email VARCHAR(100) UNIQUE, -~ Unique email address
Address TEXT -- Customer's address

)5

SELECT * FROM Customers;
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CREATE TABLE
customerid | firstname | lastname | phoneno | email | address
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-- Vehicles Table

CREATE TABLE Vehicles (
VehicleID SERIAL PRIMARY KEY, -- Unique vehicle ID
Manufacturer VARCHAR(50) NOT NULL, - Manufacturer name
Model VARCHAR(50) NOT NULL, -~ Vehicle model
productionYear INT, -~ Year of production
LicensePlate VARCHAR(15) UNIQUE, -- Unique License plate
Status VARCHAR(20), -- Vehicle status: Available, Rented,
DailyRate DECIMAL(10, 2) -- Daily rental rate

intenance

)5

SELECT * FROM Vehicles;
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CREATE TABLE
vehicleid | manufacturer | model | productionyear | licenseplate | status | dailyrate
,,,,,,,,,,,,,, e
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-- RentalOrder Table

CREATE TABLE Rentalorder (
OrderID SERIAL PRIMARY KEY, -- Unique order ID
CustomerID INT REFERENCES Customers(CustomerID) ON DELETE CASCADE, -~ Link to Customers table
VehicleID INT REFERENCES Vehicles(VehicleID) ON DELETE CASCADE, -- Link to Vehicles table
RentalDate DATE NOT NULL, -- Start date of the rental
ReturnDate DATE NOT NULL, - £nd date of the rental
TotalCost DECIMAL(10, 2) -- Total cost of the rental

)5

SELECT * FROM Rentalorder;
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CREATE TABLE
orderid | customerid | vehicleid | rentaldate | returndate | totalcost
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-- Payment Table
CREATE TABLE Payment (
PaymentID SERIAL PRIMARY KEY, -~ Unique payment ID
orderID INT REFERENCES RentalOrder(OrderID) ON DELETE CASCADE, -- Link to rRentaloOrder table
AmountPaid DECIMAL(10, 2), -- Amount paid
PaymentDate DATE NOT NULL, - Payment date
PaymentMethod VARCHAR(5@) -~ Payment method: Credit Card, Cash, Bank Transfer
)5

SELECT * FROM Payment;
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CREATE TABLE
paymentid | orderid | amountpaid | paymentdate | paymentmethod
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- Maintenance Table
CREATE TABLE Maintenance (
MaintenanceID SERIAL PRIMARY KEY, -- Unique maintenance ID
VehicleID INT REFERENCES Vehicles(VehicleID) ON DELETE CASCADE, -- Link to Vehicles table
MaintenanceDate DATE NOT NULL, - Date of maintenance
Details TEXT, -- Description of maintenance work
Expenses DECIMAL(10, 2) -~ Cost of maintenance
)5

SELECT * FROM Maintenance:
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CREATE TABLE
maintenanceid | vehicleid | maintenancedate | details | expenses
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-~ Insert data into Customers table
INSERT INTO Customers (FirstName, LastName, PhoneNo, Email, Address)

VALUES
('Rahul’, ‘Kumar', '9465132578", 'rahul.kumar@gmail.com’, '1 College Avenue, Swansea, UK'),

('Meera’, 'Bhai’, '8974612853', 'meera.bhai@yahoo.com’, 10 Park Street, Cardiff, UK'),
('suresh’, 'Raina’, '7164795423', ‘suresh.r@hotmail.com’, ‘20 High Street, Swansea, UK'),
('Alia’, 'Bhatt’, '6944651239", 'alia.b@outlook.com’, '50 King Street, Swansea, UK');




image19.png
customerid | firstname | lastname | phoneno | email | address

g - . .
1 | Rahul | Kumar | 9465132578 | rahul.kumar@gmail.com | 1 College Avenue, Swansea, UK
2 | Meera | Bhai | 8974612853 | meera.bhai@yahoo.com | 1@ Park Street, Cardiff, UK
3 | suresh | Raina | 7164795423 | suresh.r@hotmail.com | 20 High Street, Swansea, UK
4 | Alia | Bhatt | 6944651239 | alia.b@outlook.com | 50 King Street, Swansea, UK

(4 rows)
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-- Vehicles
INSERT INTO Vehicles (Manufacturer, Model, ProductionYear, LicensePlate, Status, DailyRate) VALUES

('Ford', 'Figo', 2023, 'FOR123', 'Available’, 100.00),
('Toyota', 'Celica’, 2022, 'TOY456', 'Rented’, 180.00),
('suzuki', 'Gimny', 2021, 'SUZ789', 'Available’, 120.00),
('Hyundai®, 'Tucson', 2020, 'HUNG12', 'Maintenance’, 146.00);
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vehicleid | manufacturer | model | productionyear | licenseplate | status | dailyrate

gL oeeee
1 | Ford | Figo | 2023 | FOR123 | Available | 100.00
2 | Toyota | celica | 2022 | TOY456 | Rented | 180.00
3 | Ssuzuki | Gimny | 2021 | SUz789 | Available | 120.00
4 | Hyundai | Tucson | 2020 | HUN@12 | Maintenance | 140.00

(4 rows)
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-- Rental Orders

INSERT INTO RentalOrder (CustomerID, VehicleID, RentalDate, ReturnDate, TotalCost) VALUES
(1, 1, '2023-12-01°, '2023-12-05°, 400.00),

(2, 2, '2023-12-10°, '2023-12-15°, 800.00),

(3, 3, '2023-12-20°, '2023-12-25, 600.00),

(4, 4, '2023-12-26", '2023-12-30", 600.00);
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orderid | customerid | vehicleid | rentaldate | returndate | totalcost

1] 1| 1 | 2023-12-01 | 2023-12-05 | 400.00
2| 2| 2 | 2023-12-10 | 2023-12-15 | 800.00
3| 3| 3 | 2023-12-20 | 2023-12-25 | 600.00
a | 4| 4 | 2023-12-26 | 2023-12-30 | 600.00

(4 rows)
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-- Payments

INSERT INTO Payment (OrderID, AmountPaid, PaymentDate,

(1, 400.00,
(2, 800.00,
(3, 600.00,
(4, 600.00,

'2023-12-05", ‘Credit Card'),
'2023-12-15", ‘Cash’),
'2023-12-25", ‘Bank Transfer'),
'2023-12-30", 'Credit Card');

PaymentMethod) VALUES
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(4 rows)

| orderid | amountpaid | paymentdate | paymentmethod

[
400.00 | 2023-12-05
800.00 | 2023-12-15
600.00 | 2023-12-25
600.00 | 2023-12-30

eee
| Credit card

| cash

| Bank Transfer
| Credit card
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-- Maintenance Records

INSERT INTO Maintenance (VehicleID, MaintenanceDate, Details, Expenses) VALUES
(4, '2023-11-20", 'Brake Pad Replacement’, 80.00),

(3, '2023-10-10", 'Engine Service', 150.00),

(2, '2023-09-15", 'Tire Replacement’, 120.00),

(1, '2023-11-05', 'Battery Replacement', 100.00);
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maintenanceid | vehicleid | maintenancedate | details | expenses

1] 4 | 2023-11-20 | Brake Pad Replacement | 80.00
2| 3 | 2023-10-10 | Engine Service | 150.00
3 2 | 2023-09-15 | Tire Replacement | 120.00
a| 1 | 2023-11-05 | Battery Replacement | 100.00

(4 rows)
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CREATE OR REPLACE FUNCTION log_vehicle changes() RETURNS TRIGGER AS $3$
BEGIN
INSERT INTO VehicleAudit (VehicleID, ChangeType, ChangeDate)
VALUES (NEW.VehicleID, TG_OP, CURRENT TIMESTAMP);
RETURN NEW;
END;
$$ LANGUAGE plpgsql;

CREATE TRIGGER vehicle audit trigger
AFTER INSERT OR UPDATE OR DELETE ON Vehicles
FOR EACH ROW EXECUTE FUNCTION log vehicle changes();
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CREATE OR REPLACE FUNCTION process_rental(c_id INT, v_id INT, r_date DATE, ret_date DATE, t_cost DECIMAL)
RETURNS VOID AS $$

BEGIN
BEGIN
INSERT INTO RentalOrder (CustomerID, VehicleID, RentalDate, ReturnDate, TotalCost)
VALUES (c_id, v_id, r_date, ret_date, t_cost);
UPDATE Vehicles SET Status = 'Rented’ WHERE VehicleID = id;
COMMIT;
EXCEPTION
WHEN OTHERS THEN
ROLLBACK;
END;
END;

$$ LANGUAGE plpgsql;
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-~ Example of successful transaction
BEGIN;

INSERT INTO RentalOrder (CustomerID, VehicleID, RentalDate, ReturnDate, TotalCost)
VALUES (1, 1, '2023-12-01', '2023-12-05', 400.00);

COMMIT:
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BEGIN
INSERT © 1
COMMIT
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-- Example of rollback

BEGIN;
INSERT INTO RentalOrder (CustomerID, VehicleID, RentalDate, ReturnDate, TotalCost)

VALUES (999, 1, '2023-12-01', '2023-12-05', 400.00); -- Invalid CustomerID
ROLLBACK;
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psql:commands.sql:213: ERROR: insert or update on table “rentalorder” violates foreign key constraint “rentalorder customerid fkey"
DETAIL: Key (customerid)=(999) is not present in table "customers".
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CREATE TABLE vehicles (
VehicleID SERIAL PRIMARY KEY,
Manufacturer VARCHAR(50) NOT NULL,
Model VARCHAR(50) NOT NULL,
productionvear INT CHECK (Productionvear BETWEEN 1900 AND EXTRACT(YEAR FROM NOW()))
LicensePlate VARCHAR(20) UNIQUE,
Status VARCHAR(20) CHECK (Status IN ('Available’, 'Rented’, ‘Maintenance')),
DailyRate DECIMAL(10, 2) NOT NULL
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CREATE TABLE
vehicleid | manufacturer | model | productionyear | licenseplate | status | dailyrate
,,,,, P
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INSERT INTO customers (FirstName, LastName, ContactNumber, Email, Address) VALUES
('Rahul’, 'Kumar', '9465132578", 'rahul.kumar@gmail.com’, '1 College Avenue, Swansea, UK');
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INSERT © 1
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CREATE OR REPLACE FUNCTION log_vehicle changes() RETURNS TRIGGER AS $3
BEGIN
INSERT INTO VehicleAudit (VehicleID, ChangeType, ChangeDate)
VALUES (NEW.VehicleID, TG_OP, CURRENT TIMESTAMP);
RETURN NEW;
END;
$% LANGUAGE plpgsql;
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CREATE OR REPLACE FUNCTION process_rental(c_id INT, v_id INT, r_date DATE, ret_date DATE, t_cost DECIMAL)
RETURNS VOID AS $$

BEGIN
BEGIN
INSERT INTO RentalOrder (CustomerID, VehicleID, RentalDate, ReturnDate, TotalCost)
VALUES (c_id, v_id, r_date, ret_date, t_cost);
UPDATE vehicles SET Status = 'Rented’ WHERE VehicleID = v_id;
COMMIT;
EXCEPTION
WHEN OTHERS THEN
ROLLBACK;
END;
END;

$$ LANGUAGE plpgsql;
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CREATE INDEX idx_customer_email ON customers(Email);
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CREATE INDEX idx_vehicle_status ON vehicles(Status);
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CREATE INDEX idx_rental_date ON Rentalorder(RentalDate);
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CREATE INDEX idx_payment_date ON Payment(PaymentDate);
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SELECT * FROM vehicles WHERE Status = 'Available’;
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vehicleid | manufacturer | model | productionyear | licenseplate | status | dailyrate
" -

1 | Ford | Figo | 2023 | FOR123 | Available | 100.00

3 | suzuki | Gimny | 2021 | Suz789 | Available | 120.00

(2 rows)
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