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[bookmark: _Toc235210312]I. Introduction

[bookmark: _Toc235210313] Background
As the number of vehicles continues to rise, efficient parking management has become essential for reducing congestion and improving customer service. Many parking facilities still rely on manual methods to record customer details, vehicle information, bookings, parking slot availability, and payments. These manual processes can lead to data duplication, errors, and delays in parking operations.
To address these issues, the Auto Park Management System was developed using Microsoft Access. The database provides a structured, reliable way to manage parking information by securely storing data and enabling users to retrieve it quickly through queries and reports[1].

[bookmark: _Toc235210314] Aim of the Project
This project focuses on creating and configuring a relational database for the AutoPark Management System in Microsoft Access. The database is structured to effectively handle customer details, vehicle data, parking slot information, bookings, and payments, all while maintaining data accuracy, integrity, and straightforward access[2].

[bookmark: _Toc235210315]Objectives
The objectives of this project are to:
-Analyse the AutoPark Management System requirements.
-Design an Entity Relationship Diagram (ERD).
-Create normalised database tables up to Third Normal Form (3NF).
-Establish relationships between tables using primary and foreign keys.
-Populate the database with sample data.
-Develop queries to retrieve and analyse information.
-Generate reports using Microsoft Access Report Wizard.
-Validate and test the database to ensure it meets the required functional requirements.



[bookmark: _Toc235210316]II. Task 1 - Implementation Guide
[bookmark: _Toc235210317]Task 1.1 – Scenario Analysis
The scenario involves designing and developing a Microsoft Access database for an AutoPark parking management system. The database is intended to store and manage information on customers, vehicles, parking slots, bookings, and payments. The system helps organise parking reservations efficiently by maintaining accurate records and establishing relationships between tables. Sample data has been entered into the tables to test the database and ensure that the relationships and functionality operate correctly. 

	
[image: The image displays a table in a software interface with columns for CustomerID, First Name, Last Name, Phone Number, Email, and Address, populated with five customer records.

AI-generated content may be incorrect.]

	                                                                                                                       Figure 1
		                              Customer Table containing sample customer records




	
[image: This image shows a booking table displaying a list of confirmed, active, and completed reservations with customer, vehicle, and time details.

AI-generated content may be incorrect.]

	                                                                                                                         Figure 2
			            Booking Table containing sample booking records




	
[image: The image displays a table with columns for SlotID, SiteID, SlotNumber, SlotType, and Availability, showing various parking slots with their statuses.

AI-generated content may be incorrect.]

	                                                                                                                   Figure 3
		                   Parking Slot Table containing sample parking slot records




						

	
[image: The image displays a table layout with columns for 'SiteID', 'SiteName', 'SiteAddress', and 'TotalSlots', listing various locations such as City Centre, Shopping Mall, and Airport, along with their respective parking slot capacities.

AI-generated content may be incorrect.]

	                                                                                                               Figure 4
			    Parking Site Table containing sample parking site records


						
	
[image: The image displays a table showing various payment records for car parking services, including dates, amounts, payment methods, and statuses.

AI-generated content may be incorrect.]

	                                                                                                                  Figure 5
			    Payment Table containing sample parking payment records




						
Relationship
Relationships were designed to optimise data storage and ensure consistency within the AutoPark database. One-to-many relationships reflect that a customer can own multiple vehicles and make numerous bookings, while a parking site can have multiple slots. Each parking slot may be linked to various bookings over time. A one-to-one relationship connects the Booking and Payment tables, ensuring each booking has a corresponding payment record. These relationships help minimise data redundancy and maintain data accuracy across the database.

	Entity

	Relationship
	Entity

	Customer
	One-to-Many
	Vehicle

	Customer
	One-to-Many
	Booking

	Vehicle
	One-to-Many
	Booking

	ParkingSite
	One-to-Many
	ParkingSlot

	ParkingSlot
	One-to-Many
	Booking

	Booking
	One-to-One (or One-to-Many if allowing instalment)
	Payment


	                                                                                                    Figure 6
                                                            Relationship Table AutoPark Management System





[bookmark: _Toc235210318]Task 1.2 – Entity Relationship Diagram (ERD)

The Entity Relationship Diagram (ERD) depicts the structure of the AutoPark Management System database and its relationships among entities. An ERD is a crucial step in database design, offering a visual overview of data organisation, storage, and connections. It ensures the database is logical and efficient and that it meets the system’s needs.

The AutoPark Management System comprises five main entities: Customer, Vehicle, Parking Slot, Booking, and Payment. Each entity maps to a separate table in the database and holds information for a specific aspect of the parking management process. Each table includes a primary key that uniquely identifies each record, and, where necessary, foreign keys are used to establish relationships between tables.

The Customer table contains customer details such as name, phone number, and email. Each customer has a unique CustomerID. The Vehicle table records information such as registration number, vehicle type, and colour. Since a customer can own multiple vehicles, there is a one-to-many relationship between the Customer and Vehicle tables.
The Booking table serves as the central entity in the database. It records each parking reservation by linking the customer, vehicle, and parking slot via foreign keys. This allows multiple bookings to be associated with the same customer or vehicle while ensuring that each booking refers to only one customer, one vehicle, and one parking slot at a time.
The ParkingSlot table stores details for each parking space, such as the slot number, slot type, and availability status. A unique SlotID identifies each parking slot. A parking slot can be used for multiple bookings over time, but each booking is assigned to only one parking slot[3].
The Payment table records payment details for each booking, including the payment date, method, and amount. The table is linked to the Booking table via BookingID, ensuring that every payment corresponds to a valid booking.
Overall, the ERD offers a clear and organised view of the database architecture. The relationships among entities reduce data redundancy, ensure referential integrity via primary and foreign keys, and facilitate efficient data storage and access. This robust design enables the Auto Park Management System to accurately and reliably manage customer data, vehicle records, parking slots, bookings, and payments. 












What the symbols mean
-Entity = A table in the database (for example, Vehicle, Site, Parking Slot). 
-Attribute = A field or column in a table (for example, RegistrationNumber or SiteName). 
-Primary Key (PK) = A unique identifier for each record in a table. 
-Foreign Key (FK) = A field that links one table to another. 
-Relationship = Shows how tables are connected. 

Relationships in a database
-One Site → Many Parking Slots 
-A parking site can contain many parking slots. 
-One Vehicle → Many Parking Records 
-A vehicle can have multiple parking records over time. 
-One Parking Slot → Many Parking Records 
-A parking slot can be used by different vehicles at different times (though only one at a time in practice).


	
[image: The image depicts a database schema diagram with various entities such as Vehicle, Customer, Booking, Payment, ParkingSite, and ParkingSlot, showing their primary and foreign keys and associated attributes.

AI-generated content may be incorrect.]

	                                                                                                                           Figure 8
	                                                      ERD Relationship Auto Parking Management System

	The link for Entity Relationship Diagram (ERD)
https://lucid.app/lucidchart/fb568bf3-acaa-4f91-93e3-6d96091d428b/edit?viewport_loc=-1226%2C-306%2C1974%2C1208%2C0_0&invitationId=inv_8196ed1a-d475-4a38-81b1-316f318b30f1



Note: The relationship shown above defines how the database tables are connected. They help maintain data consistency and reduce duplication by linking related records through primary and foreign keys.

[bookmark: _Toc235210319]Task 1.3 – Data Structure
The AutoPark Management System's data structure was created to organise information effectively and ensure accurate storage of all parking-related data. The database contains multiple interconnected tables, such as Customer, Vehicle, Booking, Parking Slot, and Payment. Each table is dedicated to a specific entity, which helps minimise duplication and enhances data consistency.
Each table includes a primary key, such as CustomerID, VehicleID, BookingID, ParkingSlotID, and PaymentID, which uniquely identifies each record. Foreign keys establish relationships between tables. For example, the Booking table links customers, vehicles, and parking slots, while the Payment table references the corresponding booking. This structure ensures that related data can be retrieved quickly and accurately.
Appropriate data types were assigned to each field, including short text for names and vehicle registration numbers, Date/Time for booking dates, Currency for payment amounts, and Number for IDs and relationships. Validation rules and input masks were also applied where necessary to improve data accuracy and reduce input errors.
Overall, the data structure provides a well-organised foundation for the AutoPark Management System, enabling efficient data storage, easy information retrieval, and reliable database performance, while supporting day-to-day parking operations[4]
	Table
	PrimaryKey
	ForeignKey

	Customer
	CustomerID
	-

	Vehicle
	VehicleID
	CustomerID

	ParkingSite
	SiteID
	-

	ParkingSlot
	SlotID
	SiteID

	Booking
	BookingID
	CustomerID, VehicleID, SlotID

	Payment
	PaymentID
	BookingID

	                                                                                                    Figure 9
                                                                                       Data Structure Table



[bookmark: _Toc235210320]Task 1.4 – Normalisation (3NF)

The Auto Park Management System database has been designed to comply with Third Normal Form (3NF) to ensure efficient organisation, reduce duplication, and maintain data integrity. Applying normalisation helps prevent inconsistencies when records are added, updated, or deleted. Each table stores information about only one entity, making the database easier to maintain and improving overall performance.

The initial condition for 3NF is that each table must possess a primary key. In this database, every table has a unique identifier, such as CustomerID, VehicleID, SlotID, BookingID, or PaymentID. These identifiers ensure each record is unique, preventing duplicates and enabling precise data retrieval.
The second requirement is that all non-key attributes depend on the primary key. For example, in the CustomerTable, customer details such as name, telephone number, and email depend solely on CustomerID. Similarly, in the VehicleTable, vehicle registration number, vehicle type, and colour depend solely on VehicleID. The ParkingSlotTable stores information for each parking slot, while the BookingTable stores booking details for each BookingID. The PaymentTable stores payment-related information that depends solely on PaymentID[5].
The database also satisfies the third requirement, 3NF, by eliminating transitive dependencies. This means that non-key attributes do not depend on other non-key attributes. Instead of storing customer, vehicle, parking slot, and payment information repeatedly in the booking records, each type of information is stored in its own table. These tables are linked via foreign keys, allowing related data to be retrieved without unnecessary duplication.
For example, the BookingTable uses CustomerID, VehicleID, and SlotID as foreign keys rather than storing customer names or vehicle details directly. Likewise, the PaymentTable references BookingID to link a payment to a specific booking. This structure reduces data redundancy and ensures that updates are made in only one place. Overall, the database adheres to Third Normal Form, providing a well-structured, reliable, and efficient design for managing customers, vehicles, parking slots, bookings, and payments within the AutoPark Management System[6].

- Each table includes a primary key that uniquely identifies every record.
- All non-key attributes are dependent solely on the primary key.
- There are no transitive dependencies; non-key attributes do not rely on other non-key attributes.
- Information about customers, vehicles, parking slots, bookings, and payments is stored in separate tables, connected via foreign keys.
Examples:

	Table
	PrimaryKey

	Why is it in 3NF

	CustomerTable
	CustomerID
	Customer details only on Customer.

	VehicleTable
	VehicleID
	Vehicle information depends only on vehicleID.

	ParkingSlotTable
	SlotID
	Slot details depend on SlotID.

	BookingTable
	BookingID
	Booking details depend only on BookingID. Customer and vehicle

	PaymentTable
	PaymentID
	Information is referenced via foreign keys.
Payment details depend only on PaymentID. Customer details are duplicated.

	                                                                                              Figure 10
                                                                           Normalisation Table (3NF)



The database complies with Third Normal Form (3NF) by ensuring each table represents a single entity and that all non-key attributes depend exclusively on the primary key. This approach minimises redundancy, boosts data integrity, and simplifies database maintenance and updates.



[bookmark: _Toc235210321]Task 1.5 – Sample Data
Customer 
	CustomerID
	FirstName
	LastName
	Phone

	1
	Emma
	Wilson
	0711122290

	2
	John
	Smith
	0722299000

	3
	Olivia
	Jones
	0733338888

	4
	Liam
	Brown
	0755588333

	5
	Noah
	Taylor
	0766668877


	                                                                                                   Figure 11
                                                                            Customer table sample data



Vehicle
	VehicleID
	CustomerID
	Registration
	Type

	101
	1
	AB145JKL
	Car

	102
	2
	DB234LYX
	SUV

	103
	3
	AG467LLM
	Van

	104
	4
	BB902PMN
	Car

	105
	5
	ET112TBM
	SUV

	Figure 12
Vehicle table sample data



Parking Site	
	SiteID
	SiteName
	Address

	11
	City Centre
	Hight Street

	12
	Shopping Mall
	Queen road

	13
	Railways Station
	Station road

	14
	Airport
	Airport road

	15
	Hospital
	Hospital lane

	Figure 13
Parking Site table sample data



Parking Slot
	SlotID
	SiteID
	SlotNumber
	Status

	31
	11
	300
	Available

	32
	12
	400
	Occupied

	33
	13
	250
	Available

	34
	14
	500
	Available

	35
	15
	300
	Available

	Figure 14
Parking Slot table sample data




Booking
	BookingID
	CustomerID
	VehicleID
	SlotID
	BookingDate

	21
	1
	101
	31
	11/06/2026

	22
	2
	102
	32
	14/06/2026

	23
	3
	103
	33
	20/06/2026

	24
	4
	104
	34
	25/06/2026

	25
	5
	105
	35
	29/06/2026

	                                                                         Figure 15
                                                                                Booking table sample data



Payment
	PaymentID
	BookingID
	Amount
	Method

	41
	21
	£10.00
	Card

	42
	22
	£10.00
	Cash

	43
	23
	£10.00
	Credit

	44
	24
	£15.00
	Card

	45
	25
	£15.00
	Cash

	Figure 16
Payment table sample data





[bookmark: _Toc235210322]Task 1.6 – Query Development 
A. Steps to Create Query Wizard
	1. Click Create -> Query Wizard
2. Click Simple Query Wizard, then OK

	
[image: Simple Query Wizard

AI-generated content may be incorrect.]

	Figure 17
New Query Wizard field





	3. Under Table/Queries, choose the table or query you want to use (for example, ParkingSlotTable).

	
[image: The Simple Query Wizard interface in the image prompts users to select fields from the 'ParkingSlotTable' to construct a query, with options to choose fields like SlotID, SiteID, SlotNumber, SlotType, and AvailabilityStatus.

AI-generated content may be incorrect.]

	Figure 18
Simple Query Wizard



	4. Move to the field you need from Available Fields to Selected Fields using the > button (or >> to select all).
5. If you need Fields from another table (such as VehicleTable or BookingTable), select that table from the drop-down and add those fields too.
6. Click Next.

	
[image: The Simple Query Wizard interface in Microsoft Access allows users to select and configure fields from the ParkingSlotTable to construct a query.

AI-generated content may be incorrect.]

	Figure 19
Query Wizard ParkingSlot table



	7. Choose Detail.
8. Click Next

	
[image: The Simple Query Wizard interface offers options to either provide a detailed query showing all fields of all records or a summary query with selectable fields.

AI-generated content may be incorrect.]

	Figure 20
Query Wizard detail summary



	9. Give the query name, for example: 
     -qryAvalaibleParkingSlot
10. Click Finish.
After that, once you’ve created the query, we will use it to make the report with Create -> Report Wizard.

	
[image: The Simple Query Wizard interface prompts users to input query details, choose to open or modify the query, and provides options to cancel or proceed with the query creation.

AI-generated content may be incorrect.]

	Figure 21
Query Wizard title field


B. Forms

	
[image: The image displays a customer table form with fields such as Customer ID, First Name, Last Name, Phone Number, Email, Address, and various query options.

AI-generated content may be incorrect.]
	
[image: The image shows a Microsoft Access table interface with fields for booking details such as BookingID, CustomerID, Parking slot, VehicleID, BookingDate, EntryTime, ExitTime, and BookingStatus.

AI-generated content may be incorrect.]

	Figure 22
Form CustomerTable and Form BookingTable



	
[image: ParkingSiteTable

AI-generated content may be incorrect.]
	
[image: ParkingSlotTable

AI-generated content may be incorrect.]

	Figure 23
Form ParkingSiteTable and Form ParkingSlotTable



	
[image: The image depicts a Microsoft Access table layout with fields for PaymentID, Customer, BookingID, Park, PaymentDate, Amount, Vehicle, PaymentMethod, and various related queries and reports.

AI-generated content may be incorrect.]
	
[image: The image displays a table interface with various fields for vehicle registration details, including customer ID, registration number, vehicle type, brand, and color.

AI-generated content may be incorrect.]

	Figure 24
Form PaymentTable and Form VehicleTable




C. Step to Create Report Wizard
	1. Go to Create -> Report Wizard
2. Then choose Simple Query Wizard

	
[image: The image shows a Microsoft Access interface with the SQL Query Wizard, featuring various options for creating queries and other database tools.

AI-generated content may be incorrect.]

	Figure 25
Report Wizard field






	3. In Tables/Queries, choose the query you just created (qryCustomerBooking)

	
[image: The Report Wizard interface in Microsoft Access allows users to select fields from a customer booking query for generating a report, with options to choose fields such as FirstName, LastName, RegistrationNumber, BookingDate, EntryTime, ExitTime, and BookingStatus.

AI-generated content may be incorrect.]

	Figure 26
Create Report Wizard table





	4. Move all the fields to Selected Fields
5. Click Next

	
[image: The image displays a user interface for the Report Wizard in a software application, specifically for generating a report on customer bookings, with options to select various fields from the query.

AI-generated content may be incorrect.]

	Figure 27
Report Wizard table selected field



	6. If prompted, you can group by a field such as CustomerName (FirstName, LastName), if applicable, or click Next

	
[image: The image displays a user interface of the Report Wizard, allowing selection of various data fields for generating reports from Customer, Booking, and Vehicle tables.

AI-generated content may be incorrect.]

	Figure 28
Report Wizard view data.





	7. Choose a sort record if you want (for example, Customer ID), click Next

	
[image: Report Wizard

AI-generated content may be incorrect.]

	Figure 29
Report Wizard sort record field






	8. Select Tabular layout and Portrait orientation (or Landscape if the report is wide), then click Next

	
[image: Justified.

AI-generated content may be incorrect.]

	Figure 30
Report wizard layout.




	9. Name the report, for example
	-rptCustomerTable
10. Click Finish

	
[image: The image depicts a user interface for a Report Wizard software, where the user is in the process of creating a report, selecting a table as the data source, and having options to preview or modify the report design.

AI-generated content may be incorrect.]

	Figure 31
Report Wizard preview






	11. This is the print preview Report Wizard

	
[image: The image displays a table listing customer booking details including names, registration numbers, dates, times, and statuses.

AI-generated content may be incorrect.]

	Figure 32
Report Wizard print preview



[bookmark: _Toc235210323]Task 1.7- Validation and Testing 
A. Validation
Validation was integrated into the AutoPark Management System to guarantee that the data entered is accurate, complete, and appropriate. Its goal is to minimise data entry mistakes, enhance data quality, and uphold the integrity and dependability of the stored information.
Microsoft Access employed multiple validation methods. Required field validation prevents leaving critical information, like CustomerID, BookingDate, and Payment amount currency, empty. Data type validation ensures users enter the correct data types, such as dates in date fields, numbers in numeric fields, and text in text fields. 
Additionally, validation rules were established to ensure entered values are within acceptable ranges, such as stopping negative payment amounts or invalid booking dates.
These validation methods ensure accurate record-keeping, facilitate efficient database management, and help the AutoPark Management System generate reliable data for handling customer interactions, booking dates, and processing payments.





	
[image: The image displays a table in a data management system, with fields for customer information including unique identifiers, personal details, contact information, and associated attributes like field properties and validation rules.

AI-generated content may be incorrect.]

	Field
	Validation Rule
	Purpose

	CustomerID
	PrimaryKey (Number)
	Ensure each customer has a unique ID.


	Figure 33
CustomerTable Validation



	
[image: BookingTable

AI-generated content may be incorrect.]

	Field
	Validation Rule
	Purpose

	Booking date
	Date/Time
	Booking date cannot be in the future

	Figure 34
BookingTable Validation



	
[image: The image depicts a table in a database or data entry form, detailing various fields for recording payment information, including identifiers, dates, amounts, and statuses, with specific data types and validation rules.

AI-generated content may be incorrect.]

	Field
	Validation Rule
	Purpose

	Payment Amount
	Currency
	Ensure only monetary values are entered.

	Figure 35
PaymentTable Validation



B. Validation Testing
Validation testing was conducted to verify that the AutoPark Management system accepts only valid and accurate data. The testing focused on three main fields: CustomerID, BookingDate, and Payment Currency.
The CustomerID field was tested to confirm that only valid customer records can be selected. The system prevents the entry of invalid or non-existent CustomerIDs, ensuring referential integrity between the Customer and Booking tables.
The BookingDate field was tested with both valid and invalid date inputs. Valid dates were accepted, whereas the system rejected incorrect or improperly formatted dates. This validation process ensured that booking records maintained accurate and consistent date information.
Payment Currency was tested by entering both valid and invalid currency values. The field was configured with a lookup list to restrict entries to approved currencies. Valid currencies, such as GBP, were accepted, while invalid or unauthorised values were rejected. This validation ensured consistency in payment records and prevented incorrect currency information from being stored in the database.
The validation tests confirmed that the system enforced the validation rules correctly and accepted only valid data. As a result, the database maintained accurate, reliable, and consistent information, reducing the risk of data entry errors and improving the overall quality of the AutoPark Management System.

	
[image: The image displays a table with customer information, including names, contact details, and phone numbers.

AI-generated content may be incorrect.]

	
[image: Vehicle Table.

AI-generated content may be incorrect.]

	TestID
	Test Description
	Expected Result
	Actual Result
	Status

	1
	Attempt to change/delete a customerID record that is related to another table.
	Access should prevent the change and display an error message
	Access displayed “The record cannot be changed because table ‘VehicleTable’ includes related records.
	Passed


	Figure 36
CustomerTable testing validation



	
[image: The image displays a Booking Table with various bookings, including customer and vehicle details, dates, times, and statuses.

AI-generated content may be incorrect.]

	
[image: The image displays a Microsoft Access database table with columns for BookingID, CustomerID, VehicleID, SlotID, BookingDate, EntryTime, ExitTime, and BookingStatus, with some entries showing bookings in the future, prompting a warning message.

AI-generated content may be incorrect.]

	BookingDate
	Test Description
	Expected Result
	Actual Result
	Status

	Date
	Ensure the date is correct
	The system displays an error message
	The booking date cannot be in the future
	Passed

	Figure 37
BookingTable testing validation



	
[image: The image displays a table listing various payments, including dates, amounts, payment methods, and statuses, with an additional button to add a new payment.

AI-generated content may be incorrect.]

	
[image: The image displays a table in a spreadsheet with columns for PaymentID, BookingID, PaymentDate, Amount, PaymentMethod, and PaymentStatus, listing various payments made using different methods.

AI-generated content may be incorrect.]


	Amount/Currency
	Test Description
	Expected Result
	Actual Result
	Status

	Pound sterling £
	Ensure the payment is in the right currency.
	The system displays an appropriate error message if a payment record violates the rules.
	The value you entered does not match the Currency data type in this column.
	Passed

	Figure 38
PaymentTable testing validation


[bookmark: _Toc235210324]
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[bookmark: _Toc235210325]2.2. Scenario Analysis
The AutoPark Database Management System is designed to efficiently and accurately manage the daily operations of a vehicle parking facility. The system stores and organises information about customers, vehicles, parking slots, bookings, and payments in a centralised database. This reduces the need for manual record-keeping and minimises errors.
The system enables staff to register customers and vehicles, assign available parking slots, create and manage bookings, record entry and exit times, and process customers' payments. By using relationships between tables, the database maintains data integrity and ensures that information remains accurate and consistent. Validation rules are also applied to prevent invalid data, such as future booking dates or duplicate records.
Overall, the AutoPark Database Management System improves operational efficiency, supports accurate record management, and provides reliable information for monitoring parking activities and generating reports, resulting in better customer service and more effective management of the parking facility.

[bookmark: _Toc235210326]2.3 Screenshots of work completed

	[image: The image depicts a diagram for a Microsoft Access database implementation guide, detailing the creation of a parking management system for AutoPark, which includes customer, vehicle, parking slot, booking, and payment data management.

AI-generated content may be incorrect.]

	
[image: The image shows a table layout with two distinct sections: the first contains customer details, and the second lists booking records with dates, times, and statuses.

AI-generated content may be incorrect.]
	
[image: The image illustrates a database table displaying parking site information and associated customer bookings, including site details, slot counts, and payment records.

AI-generated content may be incorrect.]

	
[image: The image is a table showing various parking slots, including their IDs, sizes, and availability status.

AI-generated content may be incorrect.]

	Explanation: Figures 1-5 show sample data entered into the AutoPark Management System database. The screenshots demonstrate that customer, booking, parking site, parking slot, and payment records have been successfully created and stored, enabling testing of the database for accuracy and functionality.





	[image: The image illustrates an auto park management system's entity-relationship diagram, showing relationships such as one-to-many connections between customers, vehicles, bookings, parking slots, and payment options.

AI-generated content may be incorrect.]

	Explanation: The relationship table shows how the entities in the AutoPark Management System are connected. It defines the one-to-many and one-to-one relationships between customers, vehicles, bookings, parking slots, parking sites, and payments, ensuring accurate data organisation and integrity.





	
[image: The diagram illustrates an Entity-Relationship Diagram (ERD) for an Automatic Parking Management System, depicting relationships among tables like Vehicle, Customer, Booking, Payment, ParkingSite, and ParkingSlot.

AI-generated content may be incorrect.]

	The ERD depicts the database structure, detailing entities, attributes, primary keys, foreign keys, and their relationships. It offers a clear visual overview of how data is organized and interconnected within the AutoPark Management System.





	
[image: The diagram illustrates a relational database schema with primary and foreign keys, detailing relationships among customers, vehicles, parking sites, bookings, and payments.

AI-generated content may be incorrect.]

	Explanation: The data structure table identifies the primary and foreign keys for each table in the database. It defines how the tables are linked, ensuring data integrity and supporting efficient data storage and retrieval.



	
[image: The image illustrates a database schema organized into multiple tables, adhering to the principles of the Third Normal Form (3NF) to eliminate redundancy and ensure data integrity.

AI-generated content may be incorrect.]

	Explanation: The normalisation table demonstrates that the database has been organised into Third Normal Form (3NF). This reduces data redundancy, eliminates dependency issues, and ensures that each attribute depends only on its primary key, improving database consistency and efficiency.










	
[image: The image displays a table with two sets of sample data, one for customers including their IDs, names, and phone numbers, and another for vehicles with their IDs, associated customer IDs, and types.

AI-generated content may be incorrect.]

	
[image: The image displays a sample data table for a parking site management system, listing various parking locations, their IDs, addresses, and current status of parking slots.

AI-generated content may be incorrect.]

	
[image: The image shows a table displaying booking information for vehicle reservations, including customer details, booking dates, and payment details.

AI-generated content may be incorrect.]

	Explanation: The sample data demonstrate how information is stored and linked across the AutoPark Management System database. They include customer details, vehicle information, parking sites, parking slots, bookings, and payments, providing example records that test database relationships and ensure the system functions correctly.




	
[image: The image shows a software interface with various tabs and buttons, including a Query Wizard, different types of queries (Simple, Crosstab, Find Duplicates, Find Unmatched), and a selection of fields for creating a select query.

AI-generated content may be incorrect.]

	
[image: The image is an interface screen for a database query tool, specifically the Simple Query Wizard, allowing users to select and customize queries from various tables, such as ParkingSlotTable.

AI-generated content may be incorrect.]

	
[image: The image depicts a user interface screen of the Simple Query Wizard, featuring a selection process for querying fields from the ParkingSlot table, with options to choose multiple tables or fields.

AI-generated content may be incorrect.]







	
[image: The image depicts a user interface screen for a Simple Query Wizard, presenting options to choose between a detailed or summary query, with fields for specifying query parameters.

AI-generated content may be incorrect.]

	
[image: The image shows a user interface for a query wizard in a software application, guiding the user to create and customize a report by entering a query title and selecting options to open or modify the query design.

AI-generated content may be incorrect.]

	Explanation: The Query Wizard was used to create queries by selecting the required tables and fields, choosing the detailed view, and assigning a query name. This process retrieves relevant information from the AutoPark Management System database, enabling efficient organisation of data for reports and analysis.






	
[image: The image displays two screens side by side, each showing a Microsoft Excel form with customer and booking information.

AI-generated content may be incorrect.]

	
[image: The image shows a visual representation of two tables, Form ParkingSiteTable and Form ParkingSlotTable, with various fields such as SiteID, SiteName, SlotNumber, SlotType, and TotalSlots, and a section for search queries and reports.

AI-generated content may be incorrect.]	

	
[image: The image shows a layout of two tables, one for 'FormPaymentTable' and another for 'FormVehicleTable', each containing various fields such as payment and vehicle details, respectively.

AI-generated content may be incorrect.]

	Explanation: The Form was created to offer a user-friendly interface for inputting, viewing, and managing data in the AutoPark Management System. It enhances data accuracy while making database interactions more efficient and organised.






	
[image: The image depicts a user interface with a wizard-like process for creating a report, showing various steps and options for querying and designing the report layout.

AI-generated content may be incorrect.]


	
[image: The image depicts a user interface in a report creation software, where a user is selecting fields for a report on a query named 'aryCustomerBooking' related to customer bookings.

AI-generated content may be incorrect.]


	
[image: Report Wizard

AI-generated content may be incorrect.]


	
[image: The image depicts a user interface screen from a report generation tool, presenting options to group data by various fields and displaying different data tables.

AI-generated content may be incorrect.]


	
[image: The image depicts a user interface for a report wizard, specifically the section for selecting and sorting fields for a report, with options for ascending and descending order.

AI-generated content may be incorrect.]

	
[image: The image depicts a software interface screen with a user selecting a tabular layout and orientation options, and proceeding to adjust field widths for a report.

AI-generated content may be incorrect.]

	
[image: The image depicts a user interface of a report generation software, specifically the Report Wizard, where the user is guided to input a report title, choose to finish or modify the report design, and has options to preview or cancel.

AI-generated content may be incorrect.]

	
[image: The image is a print preview of a customer booking report generated by the Report Wizard, showing various customer details, booking dates, and statuses.

AI-generated content may be incorrect.]

	Explanation: The Report Wizard was used to generate a structured report from the query by selecting the required fields and layout. This process presents the database information in a clear, organised, and easy-to-read format for analysis and printing.








	
[image: The image depicts a table structure with fields for customer information, including attributes like CustomerID, FirstName, LastName, and Email, alongside their data types, properties, and validation rules.

AI-generated content may be incorrect.]


	
[image: The image displays a table structure for a booking system, featuring fields such as BookingID, CustomerID, VehicleID, SlotID, BookingDate, EntryTime, ExitTime, and BookingStatus, with validation rules to ensure dates are not in the future.

AI-generated content may be incorrect.]


	
[image: The image depicts a table structure with fields for PaymentID, BookingID, PaymentDate, Amount, PaymentMethod, and PaymentStatus, along with validation rules for ensuring monetary values are entered.

AI-generated content may be incorrect.]


	Explanation: The Validation table demonstrates the rules applied to ensure that data entered into the AutoPark Management System is accurate, complete, and consistent. These validation checks help prevent invalid data and maintain the integrity of the database.






	
[image: The image shows a Microsoft Access table layout with columns for CustomerID, FirstName, LastName, PhoneNumber, Email, and Address. There are six rows of customer data, and an error message is displayed, indicating that a record cannot be deleted or changed because it is related to another table, 'VehicleTable'.

AI-generated content may be incorrect.]


	
[image: The image displays a booking table with rows of data showing customer IDs, vehicle IDs, slot IDs, booking dates, entry and exit times, and booking statuses for various bookings.

AI-generated content may be incorrect.]


	
[image: The image displays a table with columns for PaymentID, BookingID, PaymentDate, Amount, PaymentMethod, and PaymentStatus, listing various payments made through different methods.

AI-generated content may be incorrect.]
[image: The image illustrates a table with a figure numbered 38, highlighting a data type violation in a specific column, associated with payment table testing and validation.

AI-generated content may be incorrect.]


	Explanation: Validation testing was carried out to verify that the database correctly applied the validation rules. The tests ensured that only valid and accurate data could be entered, helping to maintain data integrity and reduce input errors.



[bookmark: _Toc235210327]2.4 Design Decisions, Summary, and Reflection

The AutoPark database was designed with a relational structure to efficiently manage information on customers, vehicles, parking sites, parking slots, bookings, and payments. Separate tables were created for each entity to minimise data duplication and improve organisation. Primary and foreign keys were used to establish one-to-many relationships between related tables. A one-to-one relationship was used between the Booking and Payment tables to maintain data integrity.
The completed database includes six related tables, sample records, relationships, queries, a form and a report. These features enable the system to store customer and vehicle information, manage parking bookings, record payments, and efficiently retrieve information via queries and reports.
During development, one of the main challenges was creating forms and ensuring that the relationships between the main form and the subform displayed the correct records. Setting up relationships and linking tables correctly also required careful attention. These challenges helped deepen my understanding of relational database design and Microsoft Access.
In the future, the database could be enhanced by adding automated parking fee calculations, validation rules to improve data accuracy, additional search and filtering features, and a user-friendly navigation menu. These improvements would make the system more efficient, reliable, and easier for users to operate.

[bookmark: _Toc235210328]IV. Conclusion

In conclusion, this project effectively demonstrated how to design and implement an AutoPark Management System using Microsoft Access. The database was built through a structured process that involved scenario analysis, entity-relationship modelling, normalisation to Third Normal Form (3NF), creation of sample data, validation, testing, and the development of queries, forms, and reports. These steps helped ensure data integrity, reduced redundancy, and enhanced overall data management efficiency. The project also offered valuable hands-on experience in applying database design principles and creating a functional solution that addresses user needs. Despite some challenges faced during development, suitable solutions were applied to achieve the desired results. Overall, this assignment strengthened my understanding of database management systems and highlighted the importance of effective database design for reliable and efficient information management.
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Appendix A – Database Table
(Screenshots of all tables)
Appendix B – ERD and Relationship
(Relationship diagram)
Appendix C – Query, Forms and Reports
(Screenshots of queries, forms, and reports)
Appendix D – Validation and Testing
(Test result and validation screenshots)
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Task 1: Implementation Guide

Task 1.1 - Scenario Analysis

The scenario involves designing and developing a Microsoft Access database for an
AutoPark parking management system. The database is intended to store and manage
information about customers, vehicles, parking slots, bookings, and payments. The
system helps organise parking reservations efficiently by maintaining accurate records
and establishing relationships between the tables. Sample data has been entered into
the tables to test the database and ensure that the relationships and functionality
operate correctly.
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Parking Slot Table containing sample parking slot records
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Relationship Table AutoPark Management System
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ERD Relationship Auto Parking Management System
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Task 1.5 - Sample Data

Customer

CustomerlD FirstName LastName Phone
1 Emma Wilson 0711122290
2 John Smith 0722299000
3 Olivia Jones 0733338888
4 Liam Brown 0755588333
5 Noah Taylor 0766668877

Figure 11

Customer table sample data

ehicle
VehiclelD CustomeriD Registration Type
101 1 AB145JKL Car
102 2 DB234LYX Suv
103 3 AG467LLM Van
104 4 BB902PMN Car
105 5 ET112TBM Suv

Figure 12

Vehicle table sample data
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Parking Site

SitelD. SiteName Address
11 City Centre Hight Street
12 Shopping Mall Queen road
13 Railways Station Station road
14 Airport Airport road
15 Hospital Hospital lane
Figure 13
Parking Site table sample data
Parking Slot
SlotID SitelD. SlotNumber Status
31 1 300 Available
32 12 400 Occupied
33 13 250 Available
34 14 500 Available
35 15 300 Available
Figure 14

Parking Slot table sample data





image47.png
Booking

BookingID CustomerlD VehiclelD SlotID BookingDate
21 1 101 31 11/06/2026
22 2 102 32 14/06/2026
23 3 103 33 20/06/2026
24 4 104 34 25/06/2026
25 5 105 35 29/06/2026
Figure 15
Booking table sample data
Payment
PaymentID BookingID Amount Method
41 21 £10.00 Card
42 22 £10.00 Cash
43 23 £10.00 Credit
44 24 £15.00 Card
45 25 £15.00 Cash
Figure 16

Payment table sample data
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Task 1.6 — Query Development A Steps to Create Query Wizard

Create -> Query Wizard

ck Simple Query Wizard, then OK
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This wizard crestes a select query
from the fieids you i

Figure 17
New Query Wizard field
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3. Under Table/Queries, choose the table or query you want to use (for example,
ParkingSlotTable).

Figure 18
Simple Query Wizard
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4. Move to the field you need from Available Fields to Selected Fields using the > button (or >> to
select all).
5. If you need Fields from another table (such as VehicleTable or BookingTable), select that table

from the drop-down and add those fields too.
6. Click Next.

Simple Query Wizard
Which fields do you want in your Quenry?
You can choose from more than one table or query.
Tables/Queries
Table: ParkingSlotTable

Available Fields: Selected Fields:

Siceio Siothumber
=

= e

Cancel [epe———— Einizh

Figure 19
Query Wizard ParkingSlot table
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7. Choose Deta|
8. Click Next

Simple Quen, Wizard

Would you like = detmil or Summary Queny?
© [Oetail (shows very fiold of every record) 1
© o Summan

ey Options

E— B [

Figure 20
Query Wizard detail summary
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9. Give the query name, for example:
-qryAvalaibleParkingSlot

10. Click sh.
After that, once you’ve created the query, we will use it to make the report with Create -> Report

Wizard.

Simple Quen, Wizard

Cancet ~ Back Einizh

Figure 21
Query Wizard title field





image53.png
" FormCustomerTable X

v
E
>
»
v

CustomeriD || Boo... BookinglD

FirstName Emma CustomeriD |1

VehiclelD 101
LastName Wilson

SlotiD 31

[

PhoneNumber | 711122290 BookingDate | 01/07/2026

%

Email emma@example.com

anyB.. Entry 09:00:00

Address 21, Alexander Court Exitrime 11:00:00

ap.. BookingStatus | Confirmed

g%%%%%
853

=]
H

dEEEdE
g

{

EEE
3
P

Tiois 1> sisn S|y v Record < < Tors 1> b0 o [ earch

Figure 22
Form CustomerTable and Form BookingTable
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Figure 23
Form ParkingSiteTable and Form ParkingSlotTable
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Form PaymentTable and Form VehicleTable
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C. Step to Create Report Wizard|

1. Go to Create -> Report ard
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Figure 25
Report ard field
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3. In Tables/Que

Report Wirard

s, choose the query you

Tables/Queries
Query: aryCustomerBooking

Availlable Fields:

Which ficld=s do you want on your report?

You can choosze from more than one table or query.

Selected Fields:

Cancel Back Nexe = Einizh
Figure 26
Create Report Wizard table
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4. Move all the fields to Selected
. Click Next

lds

Report Wizard
_ Which fields do you want on your report?
You can from than one or query.
Tables/Queries
Query: arvCustomerBooking

Available Fields:

Cancet

Einish

Figure 27
Report Wizard table selected field
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6. If prompted, you can group by a field such as Custo! stName, LastName),

able, or click Next

Report Wizard

Hows do you want to view your data?
FirstName, LastName

EntryTime, ExitTime, BookingStatus

By BockingTable
By VehicleTable

= Show me more information

o S

Figure 28
Report Wizard view data.
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7. Choose a sort record if you want (for example, Customer ID), click Next

Report Wizard

E— Ry i

Figure 29
Report Wizard sort record field
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8. Select Tabular layout

Next

Report Wizard

Mo would you like to lay out your report?

Lavous Orsememtion
<5 Cotumnar 5 Porermit
© Tebutar O tandscape |

< Justifiea

i

BB Adjust the field width so all fields fit on
= page-

e e e

Figure 30
Report wizard layout.





image62.png
9. Name the report, for example
-rptCustomerTlable

10. Click Finish

Report Wizard

What title do you want for your report?
rPtCustomerTable

That's all the the
report.

o your

Do you want to previews the report or modify the report's
design?

© Preview the report.

O Modify the report's desian.

= Sec

Figure 31
Report Wizard preview
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preview Report Wizard

Figure 32
Report Wizard print preview
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General

I Validation Rule Purpose

stomerlD PrimaryKey (Number) Ensure each customer has a
unique ID.

Figure 33
CustomerTable Validation
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Figure 34
BookingTable Validation
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PaymentTable Valid
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ustomerTable testing validation
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Figure 37
gTable testing validati
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Figure 38
PaymentTable testing validation





