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[bookmark: _Toc232893709]1. Introduction
This report is an implementation and design of a relational database of AutoPark Management System a city based parking service provider. Customers, vehicles and parking slots, bookings and payments were all manually recorded in the organisation before, which posed a high probability of duplication, lost records and slow reporting. Microsoft Access was thus created to hold operational data in related tables and facilitate management queries via a relational database.

[bookmark: _Toc232893710]2. Scenario Analysis
AutoPark Management System supports several city parking locations, but now, they keep the records on the vehicle entries, customers, slot usage, and payment by hand, exposing them to the risk of mistakes, duplication and lack of visibility of space availability. A relational database will be appropriate since it will group related data into connected tables which enhance accuracy, retrieval and operational control [1]. The suggested system aids in the daily parking operations by recording the information about customers, vehicles, sites, slots, bookings, and payments. It allows employees to view the occupied and free slots, locate vehicle owners and their payment status. The main entities are ParkingSite, ParkingSlot, Customer, Vehicle, Booking and Payment. ParkingSite and ParkingSlot store locations, customer and vehicle and vehicle owner data, Booking and Payment records are easily stored.  
	Entity
	Description
	Main Attributes

	ParkingSite
	Stores information about each parking location
	SiteID, SiteName, Address, City, TotalSlots

	ParkingSlot
	Stores details of each parking space
	SlotID, SiteID, SlotNumber, SlotType, Status

	Customer
	Stores vehicle owner information
	CustomerID, FullName, PhoneNumber, EmailAddress

	Vehicle
	Stores vehicle information
	VehicleID, CustomerID, RegistrationNumber, VehicleType, VehicleColour

	Booking
	Records parking activity or booking session
	BookingID, CustomerID, VehicleID, SlotID, EntryTime, ExitTime, BookingStatus

	Payment
	Stores payment transaction details
	PaymentID, BookingID, PaymentDate, AmountPaid, PaymentMethod, PaymentStatus


The entity relationships demonstrate the relationship between information on the parking process. There are numerous slots in one parking site, one customer is able to have numerous vehicles and numerous bookings, and the booking is associated with one vehicle, one customer and one slot. Every booking is also associated with a single payment record, which assists in data integrity and correct links between records [2].

[bookmark: _Toc232893711]3. Entity Relationship Diagram
The logical design of the AutoPark Management System database is given in the Entity Relationship Diagram (ERD). It recognizes six primary institutions, such as ParkingSite, ParkingSlot, Customer, Vehicle, Booking and Payment. The ERD is used to map business needs into a designed data model prior to being implemented in Microsoft Access [1]. ParkingSlot is in a one-to-many relationship with ParkingSite since a site may have a number of slots. Customer is in a one-to-many relationship with Vehicle and Booking since one customer can own multiple vehicles and have multiple bookings. Booking is what connects the customer, vehicle and parking slot used at any given parking session. Booking has a one-to-one relationship with Payment using BookingID. This maintains the separation of payment information, yet also maintains good links with parking activity and facilitates sound database records [2].

[image: C:\Users\1234\Pictures\Screenshots\Screenshot (3).png]
Figure 1: Entity Relationship Diagram for AutoPark Management System

The ERD shows the following relationships:
	Parent Entity
	Child Entity
	Relationship
	Cardinality

	ParkingSite
	ParkingSlot
	One parking site contains many parking slots
	1:M

	Customer
	Vehicle
	One customer owns many vehicles
	1:M

	Customer
	Booking
	One customer can make many bookings
	1:M

	Vehicle
	Booking
	One vehicle can have many bookings
	1:M

	ParkingSlot
	Booking
	One parking slot can be used in many bookings
	1:M

	Booking
	Payment
	One booking has one payment
	1:1



[bookmark: _Toc232893712]4. Database Design and Data Structure
The AutoPark database was created in Microsoft access in a relational format based on the scenario analysis and ERD. Six tables were designed: ParkingSite, ParkingSlot, Customer, Vehicle, Booking and Payment. This structure isolates important data, but the records are linked by primary and foreign keys [1]. ParkingSite connects to ParkingSlot, Customer connects to Vehicle and Booking and Booking connects to Payment. The Booking table binds every parking session to the appropriate customer, vehicle and slot whereas the Payment table accrues the corresponding payment. The design eliminates repetitions, enables referential integrity and enhances stored data storage, retrieval and reporting accuracy in the overall parking management process in AutoPark [2].
Table 1: Complete Database Structure for AutoPark Management System
	Table
	Field Name
	Data Type
	Key/Constraint
	Description

	ParkingSite
	SiteID
	AutoNumber
	Primary Key
	Unique identifier for each parking site

	ParkingSite
	SiteName
	Short Text
	Required
	Name of the parking site

	ParkingSite
	Address
	Short Text
	Required
	Address of the parking site

	ParkingSite
	City
	Short Text
	Required
	City where the parking site is located

	ParkingSite
	TotalSlots
	Number
	Required
	Total number of spaces at the site

	ParkingSlot
	SlotID
	AutoNumber
	Primary Key
	Unique identifier for each parking slot

	ParkingSlot
	SiteID
	Number
	Foreign Key
	Links the slot to a parking site

	ParkingSlot
	SlotNumber
	Short Text
	Required
	Reference number of the parking slot

	ParkingSlot
	SlotType
	Short Text
	Required
	Type of slot, such as Standard, Disabled or EV

	ParkingSlot
	Status
	Short Text
	Required
	Availability status of the slot

	Customer
	CustomerID
	AutoNumber
	Primary Key
	Unique identifier for each customer

	Customer
	FullName
	Short Text
	Required
	Full name of the customer

	Customer
	PhoneNumber
	Short Text
	Required
	Customer contact number

	Customer
	EmailAddress
	Short Text
	Optional
	Customer email address

	Vehicle
	VehicleID
	AutoNumber
	Primary Key
	Unique identifier for each vehicle

	Vehicle
	CustomerID
	Number
	Foreign Key
	Links the vehicle to its owner

	Vehicle
	RegistrationNumber
	Short Text
	Required/Unique
	Vehicle registration number

	Vehicle
	VehicleType
	Short Text
	Required
	Type of vehicle

	Vehicle
	VehicleColour
	Short Text
	Optional
	Colour of the vehicle

	Booking
	BookingID
	AutoNumber
	Primary Key
	Unique identifier for each booking

	Booking
	CustomerID
	Number
	Foreign Key
	Links booking to customer

	Booking
	VehicleID
	Number
	Foreign Key
	Links booking to vehicle

	Booking
	SlotID
	Number
	Foreign Key
	Links booking to parking slot

	Booking
	EntryTime
	Date/Time
	Required
	Date and time of vehicle entry

	Booking
	ExitTime
	Date/Time
	Optional
	Date and time of vehicle exit

	Booking
	BookingStatus
	Short Text
	Required
	Active, completed or cancelled

	Payment
	PaymentID
	AutoNumber
	Primary Key
	Unique identifier for each payment

	Payment
	BookingID
	Number
	Foreign Key
	Links payment to booking

	Payment
	PaymentDate
	Date/Time
	Required
	Date and time of payment

	Payment
	AmountPaid
	Currency
	Required
	Amount paid by the customer

	Payment
	PaymentMethod
	Short Text
	Required
	Cash, card or online payment

	Payment
	PaymentStatus
	Short Text
	Required
	Paid, pending or failed


The design facilitates the operation of the AutoPark system functional needs which include recording of parking spaces, slot status, customer and vehicle registration, booking and payment records. Separate, yet related, tables contribute to better data congruence since customer and vehicle information does not have to be reiterated in each booking entry.  	 

[bookmark: _Toc232893713]5. Normalisation to Third Normal Form
Duplication was minimised and normalisation was done to enhance consistency [1], [3]. It facilitates sound design, which means that data has been split into relevant data tables and that update, insertion and deletion anomalies are restrained [1]. The database satisfies the First Normal Form since there is only one value per field, e.g. different fields to store customer name, phone and email. It satisfies Second Normal Form as the non-key attributes are based on the primary key of their table, e.g. vehicle details based on VehicleID and slot details based on SlotID. It satisfies Third Normal Form since non-key attributes are independent of other non-key attributes. The data of customers, vehicles, slots, booking and payment are stored as distinct data and linked using foreign keys. This enhances maintenance, data accuracy and reliability in querying and reporting on the operations of AutoPark [2]. 
Table 2: Normalisation Summary
	Normal Form
	Requirement
	How the AutoPark Database Meets It

	First Normal Form
	Each field contains one value only, with no repeating groups
	Customer phone number, email, vehicle registration and payment details are stored in separate fields

	Second Normal Form
	Non-key fields depend on the full primary key
	Vehicle details depend on VehicleID, slot details depend on SlotID, and payment details depend on PaymentID

	Third Normal Form
	Non-key fields do not depend on other non-key fields
	Customer, vehicle, slot and payment details are stored in separate tables and linked through foreign keys
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Figure 2: Microsoft Access Relationship Window Showing Normalised Table Structure

[bookmark: _Toc232893714]6. Database Implementation in Microsoft Access
The database has been developed as AutoPark Management System in Microsoft Access, which was developed after the logical design had been completed. Microsoft Access was selected based on the fact that it allows the creation of tables, relationships, queries and reports in a single database environment [4]. The six tables were developed as: ParkingSite, ParkingSlot, Customer, Vehicle, Booking and Payment. Tables were created in Design View, where the names of fields, their data types and key constraints were specified. Primary keys were created as auto number fields to uniquely identify records and foreign keys were created to establish a relationship between related tables. This enabled practical queries to be tried like available slots, occupied slots, customer booking history and revenue by site. In general, the implementation contributes to the operations and reporting requirements of AutoPark [1], [2]. 
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Figure 3: ParkingSite Table Design View
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Figure 4: Microsoft Access Relationship Window
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Figure 5: Sample Data in Customer Table
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Figure 6: Sample Data in Booking Table
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Figure 7: Sample Data in Payment Table

[bookmark: _Toc232893715]7. Query Development
Access queries are used to retrieve, filter and join records in a single or multiple tables to aid in reporting and decision-making [5]. In relational databases, queries enable the user to search, filter, calculate and combine data across related tables [1]. Six queries were developed. Q1_AvailableSlot displays the parking spaces available, and Q2_OccupiedSlot displays the occupied parking spaces. Q3 CustomerBookingHistory is a combination of customer details, vehicle details and booking details. Q4_RevenueBySite calculates paid revenue by parking site. Q5_PendingPayments determines payments to staff missing. Q6_DailyVehicleEntries counts by date the number of vehicles entering. 
Table 3: Query Summary
	Query Name
	Main Tables Used
	Purpose

	Q1_AvailableSlots
	ParkingSite, ParkingSlot
	Shows all available parking slots

	Q2_OccupiedSlots
	ParkingSite, ParkingSlot
	Shows parking slots currently in use

	Q3_CustomerBookingHistory
	Customer, Vehicle, Booking
	Shows customer and vehicle booking records

	Q4_RevenueBySite
	Payment, Booking, ParkingSlot, ParkingSite
	Calculates total paid revenue by parking site

	Q5_PendingPayments
	Customer, Booking, Payment
	Shows bookings with pending or unpaid payments

	Q6_DailyVehicleEntries
	Booking
	Counts vehicle entries by date


The queries reveal that the adopted database is capable of generating meaningful information of the stored records. They also demonstrate that the associations between the tables are functioning properly since one can access information in various related tables. Below are the queries along with outcomes. 
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Figure 8: Available Parking Slots Query Result
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Figure 9: Occupied Parking Slots Query Result
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Figure 10: Customer Booking History Query Result

[image: ]
[image: ]
Figure 11: Revenue by Parking Site Query Result

[image: ]
[image: ]
Figure 12: Pending Payments Query Result
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Figure 13: Daily Vehicle Entries Query Result


[bookmark: _Toc232893716]8. Validation and Testing
The validation and testing were done to ensure that the AutoPark Management System database was able to fulfill its functions. Checking data entry, table relationships, referential integrity, and query accuracy and payment tracking [1]. Customer, vehicle, parking site, slot, booking and payment records were entered to make sure the database could handle the necessary information properly. Relationships were also to be tested with the association of vehicles with existing customers and booking with valid customers, vehicles and parking slots. This validated that the related records were linked in the manner they were supposed to be. The queries were then tested for accuracy. The query of available slots displayed only available slots whereas the query of occupied slots displayed occupied slots. History of customer booking Correctly integrated customer, vehicle and booking information. Paid transactions were grouped into revenue by site and pending payments were incomplete payments. Thus, testing verified the database to be reliable in the main operations of AutoPark.
Table 4: Validation and Testing Summary
	Test No.
	Test Description
	Expected Result
	Actual Result
	Status

	1
	Enter a new customer record
	Customer details should be saved successfully
	Customer record was saved
	Pass

	2
	Enter a new vehicle linked to a customer
	Vehicle should be connected to the correct customer
	Vehicle was linked successfully
	Pass

	3
	Enter parking site and parking slot records
	Slots should be linked to the correct site
	Parking slots were linked correctly
	Pass

	4
	Enter a booking record
	Booking should link customer, vehicle and slot
	Booking was recorded successfully
	Pass

	5
	Enter payment for a booking
	Payment should link to the correct booking
	Payment was saved and linked correctly
	Pass

	6
	Run available slots query
	Only available slots should appear
	Query displayed available slots
	Pass

	7
	Run occupied slots query
	Only occupied slots should appear
	Query displayed occupied slots
	Pass

	8
	Run customer booking history query
	Customer, vehicle and booking details should appear together
	Query displayed matching records
	Pass

	9
	Run revenue by site query
	Total revenue should be calculated by site
	Query calculated site revenue
	Pass

	10
	Run pending payments query
	Pending payments should be displayed
	Query displayed pending payments
	Pass


The results of the tests indicate that the database fulfills the key functional requirements of the AutoPark scenario. It is capable of storing records about parking, relating the records via relationships and creating valuable working information via query. Some of the Testing results screenshots are pasted below. 
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Figure 14: Successful Customer Record Entry
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Figure 15: Vehicle Record Linked to Customer




[bookmark: _Toc232893717]References
[1] R. Elmasri and S. B. Navathe, Fundamentals of Database Systems, 7th ed. Harlow, UK: Pearson, 2016.
[2] T. M. Connolly and C. E. Begg, Database Systems: A Practical Approach to Design, Implementation, and Management, 6th ed. Harlow, UK: Pearson, 2015.
[3] C. J. Date, An Introduction to Database Systems, 8th ed. Boston, MA: Addison-Wesley, 2004.
[4] Microsoft Support, “Introduction to queries,” Microsoft, 2026. [Online]. Available: Microsoft Support Access documentation. Accessed: Jun. 20, 2026.
[5] Microsoft Support, “Create a query, form, or report in Access,” Microsoft, 2026. [Online]. Available: Microsoft Support Access documentation. Accessed: Jun. 20, 2026.










image3.png
SiteName
Address

city
Totalslots

Data Type
AutoNumber
Short Text

Short Text

Short Text
Number

Description (Optional)
setas Primary Key

Required

Required

Required

Required




image4.png
| CustomerlD - FullName - PhoneNumt - |EmailAddre: - Click to Add

2 sarah Williams 07234567890  sarah.williams:

3 David smith 07345678901 smith@e

4Aishapatel 07456789012  aisha.patel@el

5 James Brown 07567890123  james.brown@
(New)





image5.png
| BookinglD - CustomerlD - VehiclelD - SlotiD - EntryTime - ExitTime - BookingStat - Click to Add

2 2 2 2 s s Completed
3 3 3 3 mesmmm Active
a a a 4 s s Completed
s s s 5 mesmmmEa Reserved
(New) [ [ [




image6.png
1
b 2 2 s $750 Cash Paid
3 3 3 s $6.00 Online Paid
B 4 4 s $650 Card Paid
3 5 5 s $0.00 Online Pending
* (New) o $0.00





image7.png
|SELECT ParkingSite.SiteName, ParkingSlot.SlotNumber, ParkingSlot.SlotType, ParkingSlot Status

FROM ParkingSite INNER JOIN ParkingSlot ON ParkingSite.Sitell
\WHERE ParkingSlot.Status = ‘Available’;

Parkingslot.sitelD




image8.png
Name SlotType; Status
Central Plaza P A02 Disabled  Available





image9.png
SELECT
[ParkingSiteSiteName],
[ParkingSiot]Slothumber],
[ParkingSIot]SlotType),
Parkingsiot] Status]
FROM
(ParkingSite]
INNER JOIN
{ParkingSiof]
on
‘CstriNz(ParkingSite siteID} ) = CStrNz(ParkingSiot (Ste, )
WHERE
[Parkingsiotl.[status] = “Occupied]




image10.png
SiteName - SlotNumber - SlotType - Status -
Central Plaza Parking A0 Standard  Occupied
~ Riverside Car Park BOL EV Occupied




image11.png
SELECT
[Customer] FulNamel,
[Vehide] Registrationflumberl,
[Vehicil VehicleTypel,
[Bookingl EntyTime),
{Booking] [xiTime,
Booking) [BookingStatus]
FROM
(Booking]
NNER JOIN
{Customer]
on
CstriNz(BookinglCustomeriDL ) = CStriNz((Customerl CustomeriD], )
NNER JOIN
Vehide]
on
Cstr(Nz([Booking] [VehiclelD],)) = CStr(Nz(Vehicle} VehicleiD],)}]




image12.png
FullName - |Registration - VehicleType -

Exitiime - (SRS

_ |AhmedKkhan ABI2CDE  Car Active
| sarah Williams WX34YZA  Car s s Completed
_ |Davidsmith  LMS6NOP  Van B Active

| Aishapatel  QR78STU s s Completed

_____ Reserved




image13.png
|SELECT ParkingSite SiteName, Sum(CDbI(Nz([Payment].[AmountPaid],0)) AS TotalRevenue
[FROM ParkingSite, Parkingsiot, Booking, Payment

WHERE ((iPayment. PaymentStafus}="Paid )

|GROUP B Parkingsite iteName;





image14.png




image15.png
SELECT [Customer] [FullName], [Booking].[BookingID], [Booking].[EntryTime], [Payment].[AmountPaid], [Payment].[PaymentMethod], [Payment].[PaymentStatus]
FROM (Customer INNER JOIN Booking ON CStr{Nz([Customer][CustomerlD],]) = CStriNz([Booking].[CustomeriD], "} INNER JOIN Payment ON Ctr(Nz([Booking] [BaokingiD, ) = CStriNz(lPayment [BookingID, )
WHERE [Payment] Paymentstatus] = “Pending’;




image16.png
h FullName - | BookinglD - | EntryTime - AmountPaic - PaymentMe - Paymentsta -

James Brown S $0.00 Online Pendihg




image17.png
SELECT DateValue([Booking].[EntryTime]) AS EntryDate, Count(Booking.BookinglDj AS TotalVehicleEntries
FROM Booking.
GROUP BY DateValue([Booking] [EntryTimel);




image18.png
EntryDate | TotalVehicle -

7/18/2026 1
7/19/2026 1
7/20/2026 2





image19.png
Parkingsite

Parkingslot

»

|CustomeriD - | FullName - |PhoneNumt - |EmailAddres

1

2 sarah Williams 07234567890

3 David Smith 07345678901

4 Aisha Patel 07456789012

5 James Brown 07567890123
(New)

sarah.williams,
david.smith@e
aisha.patel@e
james.brown@

Click to Add




image20.png
=a_Relationships | 2 Vehicle

All Access Obje... @ «

CustomeriD ~

Registration

VehicleType - VehicleColo -

:
®

Clickto Add_~

Tables * 22 WX34YZA  Car White
B sooking 33 LMS6NOP  Van Blue
& customer aa QR78STU  Car Red
B parkingsite 55 GHI0 UK Motorcycle  Silver
B3 Parkingslot £ (New)

B payment





image1.png
Entity Relationship Diagram for AutoPark Management System

1 contains M

ParkingSlot
PK SiotiD
FK SitelD
Slothumber

SlotType allocated to

Booking

Status

PK BookinglD
FK CustomeriD
FK VehiclelD
FK SlotiD
EntryTime
ExitTime
BookingStatus

1

used for
PK VehiclelD

Payment

FK CustomeriD
PK PaymentiD

RegistrationNumber FK BookingID

VehicleType PaymentDate

VehicleColour AmountPaid

PaymentMethod

PaymentStatus

PK = Primary Key | FK = Foreign Key | 1:M = One-to-Many | 1:1 = One-to-One





image2.png
Booking
¥ Bookingip
CustomeriD.
VehictelD.
StotiD
EntryTime
ExitTime.

Payment

Status

 Paymentd
2| sookingd
Pamentoate —
Amountrsia .
Paymentiith  Customerd
o ' FullName:
paymentstatus -~
Pronetumber
Emaiadaress
Vehicie
F Vemiaen
Customerd
Registrationtiumb
VehideType.
VehideColour
Parkingslot Parkingsite
L[ ¥ siotn / ¥ sitelD.
SteiD Stetiame
Stothumber Address
Stottype cty
Totaisiots





