AutoPark Management System is a city-based parking service provider that currently manages vehicle records, parking slots, customer information and payment transactions manually across multiple parking locations. This manual approach has resulted in duplicated records, inefficient space utilisation, delayed payment processing and limited reporting capabilities. To address these issues, this report proposes the design and implementation of a centralised relational database using Microsoft Access. The system is designed to improve data accuracy, maintain referential integrity, support efficient parking management and generate reliable operational reports. The report analyses the business requirements, develops an Entity-Relationship Diagram (ERD), implements a normalised database up to Third Normal Form (3NF), populates sample data, creates management queries, validates the database, and evaluates the final design. The proposed solution provides a structured and scalable database that supports efficient decision-making and improves overall operational performance [1].  
1. Scenario Analysis 
The AutoPark Management System scenario was analysed to identify the data required for managing parking operations efficiently. The database must store information about parking sites, parking slots, customers, vehicles, bookings and payments. These entities represent the core business activities and provide the foundation for a relational database that supports accurate record management, reporting and operational decision-making [2]. 
1.1 Identification of Entities 
Six entities were identified from the scenario, each representing a key component of the parking management process. 
	Entity 
	Description 

	ParkingSite 
	A physical car park location operated by the company. 

	ParkingSlot 
	An individual parking bay within a parking site. 

	Customer 
	A registered user of the parking service. 

	Vehicle 
	A vehical registered to a customer. 

	Booking 
	A parking transaction recording vehicle entry and exit. 

	Payment 
	A financial transaction raised against a completed or active booking. 


 
1.2 Attributes of Each Entity 
Each entity contains attributes required to support the business processes and uniquely identify records [3]. 
	Entity 
	Attributes 

	ParkingSite 
	SiteID (PK), SiteName, AddressLine, Postcode, TotalCapacity, ManagerName 

	ParkingSlot 
	SlotID (PK), SiteID (FK), SlotNumber, SlotType, Status, HourlyRate 

	Customer 
	CustomerID (PK), FirstName, LastName, Email, PhoneNumber, MembershipType 

	Vehicle 
	VehicleID (PK), CustomerID (FK), RegistrationNo, Make, Model, Colour, 
VehicleType 

	Booking 
	BookingID (PK), VehicleID (FK), SlotID (FK), EntryDateTime, ExitDateTime, 
BookingStatus 

	Payment 
	PaymentID (PK), BookingID (FK), AmountDue, PaymentMethod, PaymentDate, 
PaymentStatus 


 
1.3 Relationships Between Entities 
The relationships were derived directly from the business requirements. A ParkingSite contains multiple ParkingSlots, while each slot belongs to one site. A Customer can register multiple Vehicles, but each vehicle belongs to one customer. Similarly, a Vehicle and a ParkingSlot can each be associated with multiple Bookings over time, although every booking relates to only one vehicle and one parking slot. Each Booking generates one Payment, resulting in a one-to-one relationship. These relationships ensure data integrity, minimise redundancy and accurately represent the parking management process. 
	Parent Entity 
	Child Entity 
	Cardinality 

	ParkingSite 
	ParkingSlot 
	One-to-Many 

	Customer 
	Vehicle 
	One-to-Many 

	ParkingSlot 
	Booking 
	One-to-Many 

	Parent Entity 
	Child Entity 
	Cardinality 

	Vehicle 
	Booking 
	One-to-Many 

	Booking 
	Payment 
	One-to-One 


2. Entity Relationship Diagram (ERD) 
The Entity Relationship Diagram (ERD) was developed to represent the logical structure of the AutoPark Management System database before implementation. It identifies the six core entities, their attributes, primary and foreign keys, and the relationships between them. Designing the ERD before creating the database helped ensure that the data model accurately reflected the business requirements while reducing redundancy and maintaining referential integrity [4]. 
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Figure 1 Entity Relationship Diagram of the AutoPark Management System 
The ERD includes five relationships: ParkingSite to ParkingSlot, Customer to Vehicle, ParkingSlot to Booking, Vehicle to Booking, and Booking to Payment. Four of these are one-tomany relationships, while Booking and Payment are linked through a one-to-one relationship because each booking generates a single payment. Primary and foreign keys were defined to enforce these relationships and support data consistency throughout the database. Figure 1 illustrates the complete ERD used to implement the Microsoft Access database. 
3. Data Structure Development 
The conceptual database design was implemented in Microsoft Access by creating six related tables based on the identified entities. Appropriate data types were assigned to each field to ensure accurate data storage and efficient processing. AutoNumber was used for primary keys to generate unique identifiers automatically, while Currency and Date/Time data types were selected for financial and booking information [5]. Figures 2 and 3 show the Design View of the ParkingSlot and Booking tables. 
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Figure 2 Design View of the ParkingSlot Table 
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Figure 3 Design View of the Booking Table
1.1 Keys and Referential Integrity 
Each table contains a primary key, while foreign keys were implemented to establish relationships between related tables. Referential integrity and cascading updates were enabled to maintain data consistency, whereas cascading deletes were disabled to preserve historical booking and payment records. Validation rules were also applied by restricting values for SlotType, Status, BookingStatus and PaymentStatus. In addition, Email and RegistrationNo were defined as unique fields to prevent duplicate customer and vehicle records. 
	Table 
	Key Constraints 

	ParkingSite 
	SiteID (Primary Key) 

	ParkingSlot 
	SiteID (Foreign Key), SlotType, Status 

	Customer 
	Email (Unique) 

	Vehicle 
	CustomerID (Foreign Key), RegistrationNo 
(Unique) 

	Booking 
	VehicleID, 	SlotID 	(Foreign 	Keys), 
BookingStatus 

	Payment 
	BookingID 	(Foreign 	Key, 	Unique), 
AmountDue ≥ 0 


1.2 Implemented Relationships 
The relationships created in Microsoft Access were based on the ERD developed in the previous section. One-to-many relationships were implemented between ParkingSite and ParkingSlot, Customer and Vehicle, ParkingSlot and Booking, and Vehicle and Booking, while Booking and Payment were linked through a one-to-one relationship. Figure 4 illustrates the completed Relationships window, confirming that all primary and foreign key relationships were successfully implemented with referential integrity. 
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Booking : Table

Design View

Field Name Data Type

BookingID AutoNumber Primary key - unique identifier for each booking
VehiclelD Number (Long Integer Foreign key linking to Vehicle

SlotiD Number (Long Integer| Foreign key linking to Parkingslot
EntryDateTime DaterTime Date and time the vehicle entered the site
ExitDateTime DaterTime Date and time the vehicle left (blank if active)

BookingStatus Short Text (20) Active / Completed / Cancelled
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ParkingSlot : Table

Design View

Field Name
SlotiD

SitelD
Slothumber
SlotType
Status

HourlyRate

Data Type
AutoNumber

Number (Long Integer
Short Text (10

Short Text (20)

Short Text (20

Currency

Description

Primary key - unique identifier for each slot
Foreign key linking to ParkingSite

Bay identifier 9. AOL

Standard / Disabled  Electric / Motorcycle
Available / Occupied / OutOfService

Charge per hour for the slot




