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1. Introduction
1.1 Project Overview
The purpose of this project is to design and implement a relational database for a Parking Management System using Microsoft Access. The database has been developed to store, organise and manage information relating to parking sites, parking spaces, customers, vehicles, bookings and payments. The system provides an organised and reliable way of storing parking information while reducing the amount of paperwork and manual administration required.
Modern parking facilities require efficient methods of recording customer details, monitoring vehicle usage and managing available parking spaces. Without a database system, organisations would struggle to maintain accurate records, leading to duplicated information, lost bookings and inefficient payment tracking. A relational database provides a structured solution that improves accuracy, consistency and security.
The database created for this project enables staff to register customers, assign vehicles to customers, allocate parking spaces, record bookings and process payments. Queries were developed to retrieve useful information from the database, while forms provide a user-friendly interface for entering and viewing information. Reports were also created to present information in a professional format suitable for printing or management review.
Throughout the development of the database, relational database principles were followed to ensure that data redundancy was reduced and relationships between tables maintained data integrity. Primary keys uniquely identify each record while foreign keys establish links between related tables. These relationships help prevent invalid data from being entered and ensure consistency throughout the system.
Microsoft Access was selected because it combines database design, querying, reporting and form development within a single software package, making it suitable for developing a small business database application.


2. Scenario Analysis
The Parking Management System has been designed to support the daily operation of multiple parking sites. Each parking site contains a number of parking slots that differ in type, availability and hourly parking rate. The database enables parking staff to manage these parking spaces efficiently while maintaining accurate records of customers, vehicles and payments.
Customers are required to register before using the parking service. Personal information including names, telephone numbers and email addresses are stored within the Customer table. Since one customer may own multiple vehicles, the database stores vehicle information separately to eliminate duplicated customer details.
Every vehicle is uniquely identified using its registration number together with information relating to the make, model and colour of the vehicle. Each vehicle is linked to exactly one customer through a foreign key relationship.
When a customer parks a vehicle, a booking is created. The booking records which customer parked which vehicle, which parking slot was allocated and the dates associated with the booking. This provides a complete history of parking activity and allows staff to monitor both active and completed bookings.
Payments are recorded separately from bookings to allow financial information to be managed independently. Each payment stores the payment amount, payment date, payment method and payment status. This approach allows management to identify paid, pending and refunded transactions easily.
The design of the database follows the principles of a relational database management system by dividing information into separate related tables. This reduces duplicated information, improves data consistency and ensures that future updates can be made without affecting unrelated records.



Figure 1: Entity Relationship Diagram (ERD) of the Parking Management System
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3.1 ParkingSite Table
The ParkingSite table stores information about each parking location. Every parking site has a unique SiteID which acts as the primary key. Additional information including the site name, address, city and postcode is stored to identify the location of each parking facility.
This table forms the starting point of the database because every parking slot belongs to one parking site. Separating parking sites into their own table prevents repeated location information from being stored for every parking slot.
[image: ]
3.2 ParkingSlot Table
The ParkingSlot table stores information about every parking space available within each parking site. Each parking slot is uniquely identified using the SlotID primary key. The SiteID field acts as a foreign key linking every parking slot to its corresponding parking site.
Additional information such as the slot number, slot type, availability status and hourly parking rate is stored to help staff manage parking spaces efficiently.
[image: ]
3.3 Customer Table
The Customer table stores customer information including first name, last name, telephone number and email address. Every customer is assigned a unique CustomerID which serves as the primary key.
Separating customer information into its own table avoids duplication and allows one customer to own multiple vehicles without repeating personal details.
[image: ]

3.4 Vehicle Table
The Vehicle table stores information about vehicles registered by customers. Each vehicle is assigned a unique VehicleID while the CustomerID acts as a foreign key linking each vehicle to its owner.
Vehicle information including registration number, make, model and colour is stored to uniquely identify each vehicle.
[image: ]
3.5 Booking Table
The Booking table records every parking booking made by customers. This table links together customers, vehicles and parking slots using foreign keys.
Each booking stores entry and exit dates together with the booking status, allowing staff to monitor active, completed and cancelled bookings.
[image: ]

3.6 Payment Table
The Payment table stores payment information relating to bookings. Each payment is linked to one booking using the BookingID foreign key.
The table records the payment amount, payment date, payment method and payment status. Keeping payment information separate improves organisation and allows financial information to be managed independently from booking details.
[image: ]
4. Database Normalisation
4.1 First Normal Form (1NF)
The first stage of normalisation is First Normal Form (1NF). A database satisfies 1NF when each table contains only atomic values, meaning that every field stores a single piece of information and there are no repeating groups or multiple values stored within one column.
In the Parking Management System, each table has a primary key that uniquely identifies every record. Customer names, vehicle registration numbers, parking slot details and payment information are stored in separate fields, ensuring that every attribute contains only one value. This structure removes duplicate groups and improves data consistency.


4.2 Second Normal Form (2NF)
Second Normal Form (2NF) requires that all non-key attributes depend entirely on the primary key. Since every table in the database uses a single primary key, all remaining attributes depend only on that key.
For example, vehicle details depend entirely on the VehicleID, while customer information depends only on the CustomerID. Information relating to parking sites, bookings and payments is also stored in separate tables, ensuring that partial dependencies do not exist.
This design reduces unnecessary duplication and improves the overall efficiency of the database.
4.3 Third Normal Form (3NF)
Third Normal Form (3NF) removes transitive dependencies by ensuring that non-key attributes depend only on the primary key and not on other non-key attributes.
The Parking Management System achieves Third Normal Form by separating customers, vehicles, parking slots, bookings and payments into independent tables linked through foreign keys. For example, customer details are not repeated within the Vehicle table, and payment information is stored separately from booking information.
This structure minimises redundancy, improves data integrity and makes future updates easier because changes only need to be made in one location.





5. Relationships
Relationships are used within the database to connect related tables using primary and foreign keys. These relationships ensure that only valid data can be entered and maintain referential integrity throughout the database.
The Parking Management System contains the following one-to-many relationships:
· ParkingSite → ParkingSlot 
· Customer → Vehicle 
· Customer → Booking 
· Vehicle → Booking 
· ParkingSlot → Booking 
· Booking → Payment 
These relationships ensure that every booking references a valid customer, vehicle and parking slot, while every payment is linked to an existing booking. This design prevents orphan records and improves database consistency.
[image: ]


6. Queries
The database uses queries to retrieve specific information from the stored data. Queries allow users to filter, search and display information that supports day-to-day management of the parking system.
Four queries were created during the development of the database:
6.1 Available Parking Slots
This query displays all parking slots that are currently marked as available. It includes the slot number, slot type, status and hourly parking rate. The query allows staff to quickly identify which parking spaces can be allocated to customers.
[image: ]

6.2 Customer Booking Details
This query combines information from the Customer, Vehicle and Booking tables. It displays customer names together with vehicle registration numbers, booking dates and booking status.
This query demonstrates the use of relationships by retrieving information from multiple related tables.
[image: ]

6.3 Payments Made
This query displays payment information including payment date, amount, payment method and payment status. It enables staff to review completed, pending and refunded payments.
[image: ]

6.4 Active Bookings
This query displays bookings that are currently active. Only bookings with an Active status are shown, allowing staff to identify customers who are currently using parking facilities.
[image: ]




7. Forms
Forms provide a user-friendly interface for entering, editing and viewing information stored within the database. Rather than working directly with tables, forms present the information in a structured layout that is easier for users to understand.
Six forms were created for the database:
· Customer Form 
· Parking Site Form 
· Parking Slot Form 
· Vehicle Form 
· Booking Form 
· Payment Form 
These forms simplify data entry while reducing the likelihood of user errors.
[image: ]
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8. Reports
Reports provide professionally formatted output suitable for printing or management review.
Two reports were created within the database:
Available Parking Slots Report
This report displays all available parking spaces together with their type and hourly parking rate. It allows staff to identify available parking quickly.
[image: ]
Customer Booking Details Report
This report combines customer and booking information into a printable document showing customer names, vehicle registration numbers and booking status.
[image: ]

9. Testing and Validation
The database was tested throughout development to ensure that relationships, queries, forms and reports operated correctly.
Testing confirmed that:
· Primary keys uniquely identified each record. 
· Foreign keys maintained referential integrity. 
· Relationships prevented invalid records from being entered. 
· Queries returned the expected information. 
· Forms successfully displayed and updated records. 
· Reports displayed information correctly in a printable format. 
Sample data was entered into every table to verify that the database functioned correctly under realistic operating conditions.
10. Conclusion
The Parking Management System database was successfully designed and implemented using Microsoft Access. The final database meets the project requirements by storing customer, vehicle, booking, parking slot and payment information in a structured relational database.
The use of normalisation reduced redundancy while relationships ensured data integrity throughout the system. Queries, forms and reports improved the usability of the database by allowing information to be entered, searched and presented efficiently.
Overall, the project demonstrates an understanding of relational database design, Microsoft Access development and the practical application of database management principles.
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