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Introduction:
The purpose of this project is to design and implement a relational database for the Auto Park Management System using Microsoft Access. The proposed database replaces the existing manual record-keeping system with a centralised digital solution that efficiently manages parking sites, customers, vehicles, parking slots, bookings and payment transactions.
The implementation aims to improve data accuracy, reduce manual errors, monitor parking availability in real time and provide useful reports to support management decision-making. The database has been designed in accordance with database design principles, including entity-relationship modelling and Third Normal Form (3NF) normalisation, to ensure data integrity and minimise redundancy [1].

[bookmark: _Toc235488753]Task 1:

1. [bookmark: _Toc235488754]Scenario Analysis:
[bookmark: _Toc235488755]1.1 Purpose of the Database:
The purpose of this project is to design and implement a Microsoft Access database that automates parking operations by storing customer information, vehicle records, parking slot details, booking information, and payment transactions. The database will improve accuracy, reduce redundancy, maintain data integrity, and generate useful reports for management.
[bookmark: _Toc235488756]1.2 Main Entities:
The AutoPark Management System consists of the following entities:
· Customer 
· Vehicle 
· Parking Site 
· Parking Slot 
· Booking 
· Payment

[bookmark: _Toc235488757]1.3 Entity Attributes:
Customer
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[bookmark: _Toc235488758]1.4 Relationships:
· One Customer can own many Vehicles. 
· One Customer can make many Bookings. 
· One Vehicle can have many Bookings. 
· One Parking Site contains many Parking Slots. 
· One Parking Slot can be used for many Bookings over time. 
· One Booking has one Payment.




[bookmark: _Toc235488759]2 . Entity Relationship Diagram (ERD)
The Entity Relationship Diagram (ERD) illustrates the database structure of the Parking Management System. It comprises six entities: Customer, Vehicle, Parking Site, Parking Slot, Booking, and Payment. The relationships are one-to-many, with one customer owning multiple vehicles, one parking site containing multiple parking slots, one vehicle having multiple bookings, one parking slot being used in multiple bookings over time, and one booking having associated payment records. Primary keys uniquely identify each record, while foreign keys establish relationships between the entities [2].
[bookmark: _Toc235488760][image: ]



2. [bookmark: _Toc235488761]Data Structure Development
The database structure was developed from the Entity Relationship Diagram (ERD) to ensure efficient data organisation and integrity. Separate tables were created for Customers, Vehicles, Parking Sites, Parking Slots, Bookings, and Payments. Each table includes a primary key to uniquely identify records, and foreign keys link related tables. Referential integrity was enforced to prevent invalid or inconsistent data entries. This relational structure reduces redundancy, improves consistency, and supports efficient storage and retrieval of information. The design provides a reliable foundation for managing parking operations and generating accurate queries, reports, and management information.

	Table
	Primary Key
	Foreign Key

	Customer
	CustomerID
	—

	Vehicle
	VehicleID
	CustomerID

	ParkingSite
	SiteID
	—

	ParkingSlot
	SlotID
	SiteID

	Booking
	BookingID
	VehicleID, SlotID

	Payment
	PaymentID
	BookingID



[bookmark: _Toc235488762]4. Normalization Compliance
First Normal Form (1NF)
All tables contain atomic values with no repeating groups.
Second Normal Form (2NF)
Each non-key attribute depends on the entire primary key.
Third Normal Form (3NF)
No transitive dependencies exist. All non-key attributes depend only on their primary key, ensuring minimal redundancy.

[bookmark: _Toc235488763]5. Sample Data Population:
The database was populated with sample data to test the functionality of the AutoPark Management System. Each table contains realistic records for customers, vehicles, bookings, parking slots, parking sites, and payments. The sample data was used to verify that the relationships between tables were correctly established and that queries, forms, and reports returned accurate results. This testing confirms that the database operates as expected and supports the required parking management functions.
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Figure 5.1 Booking Table
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Figure 5.2 Customer Table
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Figure 5.3 ParkingSite Table
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Figure 5.4 ParkingSlot Table
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Figure 5.5 Payment Table
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Figure 5.6 Vehicle Table

[bookmark: _Toc235488764]6. Query Development:
[bookmark: _Toc235488765]6.1 Query 1 – Display Available Parking Slots
This query displays all parking slots that are currently available. It helps staff identify free parking spaces for incoming vehicles.

[bookmark: _Toc235488766]6.2  Query 2 – Customer Parking History
This query displays the parking history of customers, including vehicle registration numbers, booking dates, entry times, and exit times.

[bookmark: _Toc235488767]6.3 Query 3 – Total Revenue
This query calculates the total revenue generated from all recorded parking payments, allowing management to monitor income.

[bookmark: _Toc235488768]6.4 Query 4 – Vehicles Currently Parked
This query displays vehicles that have entered the parking site but have not yet exited, helping staff monitor current occupancy

[bookmark: _Toc235488769]6.5 Query 5 – Daily Payments
This query lists all payments made on a selected date, providing a summary of daily financial transactions.

[bookmark: _Toc235488770]7. Validation and Testing

	Test Case
	Expected Result
	Actual Result
	Status

	Add Customer
	Customer added successfully
	Passed
	✓

	Add Vehicle
	Vehicle linked to customer
	Passed
	✓

	Create Booking
	Booking saved
	Passed
	✓

	Record Payment
	Payment stored
	Passed
	✓

	Run Queries
	Correct information displayed
	Passed
	✓



The completed database was tested by adding new customers, recording vehicles, creating bookings, storing payment information and executing all developed queries. Each operation produced the expected results without violating referential integrity.
The successful completion of these tests confirms that the AutoPark Management System satisfies the functional requirements specified in the assignment scenario.

[bookmark: _Toc235488771]8. Reflection
Overall, the project deepened my understanding of relational database design in Microsoft Access. I gained practical experience creating tables, establishing relationships, enforcing data integrity, designing queries, and applying normalisation principles to build an efficient database system.
[bookmark: _Toc235488772]8.1 Challenges
During development, establishing relationships between multiple tables required careful planning to ensure referential integrity. Creating efficient queries that returned accurate information also required testing and refinement.
[bookmark: _Toc235488775]

Conclusion
The AutoPark Management System database provides an efficient solution for managing parking operations digitally. Compared with the previous manual system, the new database improves accuracy, reduces data redundancy and enables faster retrieval of information. Through normalization, relationships and query development, the database satisfies the functional requirements outlined in the assignment while demonstrating good database design practice.
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