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[bookmark: _Toc235236096][bookmark: _Toc235237940]1. Introduction
[bookmark: _Toc235236097][bookmark: _Toc235237941]Overview
The Parking Management System is a relational database developed using Microsoft Access to automate the management of parking operations. The system replaces manual record-keeping by providing a centralized database for managing customers, vehicles, parking slots, bookings, payments, and administrators.
The system improves efficiency by ensuring accurate record keeping, faster data retrieval, reduced redundancy, and improved reporting capabilities.
[bookmark: _Toc235236098][bookmark: _Toc235237942]Purpose
The purpose of the Parking Management System is to:
· Register customers and their vehicles. 
· Manage parking slot allocation. 
· Record parking bookings. 
· Process customer payments. 
· Generate reports for management decision-making. 

[bookmark: _Toc235236099][bookmark: _Toc235237943]2. Scenario Analysis

A car park operator needs an electronic parking management system to automate the business functions of its activities in order to keep track of customers’ records, arrival and departure of vehicles, which parking slots are vacant or occupied at any moment, and active, completed or cancelled bookings and payment transactions.
 Requirements gathered from this scenario include:
a. Customer Registration: Customers must be registered before they can use the parking services. Each customer is assigned a unique customer code and their personal information is stored in the database. 
b. Vehicle Registration: A customer may register one or more vehicles, but each vehicle must belong to one and only one customer. Every vehicle is assigned a unique vehicle code and stores details such as plate number, vehicle type (Car, SUV, or Truck), brand, model, colour, and registration number. 

c. Parking Slot Management: The system must maintain information about all parking slots, including their unique slot codes, branch location (Main_Branch, North_Branch, or South_Branch), slot size (Small, Medium, or Large), and current parking status (Occupied or Vacant). 

d. Booking Management: A customer can create multiple parking bookings for their registered vehicles. Each booking must reference an existing customer, vehicle, and parking slot. A parking slot can only accommodate one active booking at a time, and only parking slots with a status of Vacant may be allocated to new bookings. 

e. Booking Status Control: Every booking must be assigned one of the predefined statuses: Active, Completed, or Cancelled. Changes in booking status should automatically update the corresponding parking slot status to ensure consistency between bookings and slot availability.
 
f. Parking Duration and Charges: The duration of parking is recorded for every booking. A fixed parking rate of ₦500 per duration unit is used to calculate the total amount due automatically. 

g. Payment Processing: Payment information is maintained separately from booking information to promote database normalization. Every payment must be linked to an existing booking and should record the payment date, amount paid, payment method (Cash, POS, or Bank Transfer), payment status (Paid or Pending), and receipt number. The system automatically computes the amount due based on the booking duration and parking rate. 

h. Referential Integrity: The database must enforce referential integrity between all related tables to prevent orphan records and maintain consistency. Customers, vehicles, parking slots, bookings, and payments must all maintain valid relationships. 

i. Data Validation: Appropriate validation rules must be implemented to prevent duplicate records, invalid data entry, and incorrect foreign key references. Mandatory fields should not be left blank, and system-generated codes (CustomerCode, VehicleCode, SlotCode, BookingCode, PaymentCode, and ReceiptNumber) must remain unique. 

j. Forms and Reports: The system should provide user-friendly forms for data entry and maintenance, as well as queries and reports that allow administrators to retrieve customer information, vehicle records, booking history, parking slot occupancy, payment transactions, and other operational summaries. 

k. [bookmark: _GoBack]Scalability: The system should be designed in a modular manner to allow future enhancements such as automatic parking slot allocation, role-based user access, dashboard analytics, SMS or email notifications, QR code-based parking tickets, online payment integration, and support for additional parking branches without requiring major changes to the database structure.

[bookmark: _Toc235190862][bookmark: _Toc235236100][bookmark: _Toc235237944]Entities
The following entities were identified:
· Administrator 
· Customer 
· Vehicle 
· Parking Slot 
· Booking 
· Payment 
[bookmark: _Toc235190863][bookmark: _Toc235236101][bookmark: _Toc235237945]Administrator
This entity is the user responsible for entering information into the system.
Attributes:
· AdministratorID 
· AdminCode 
· FullName 
· Username 
· Password 
· Email 
· Role 
· Status 

[bookmark: _Toc235190864][bookmark: _Toc235236102][bookmark: _Toc235237946]Customer
This entity is a vehicle owner who books an available parking slot and also initiates payment.
Attributes
· CustomerID 
· CustomerCode 
· FirstName 
· LastName 
· Gender 
· PhoneNumber 
· Email 
· ResidentialAddress 
· DateRegistered 
· Status 

[bookmark: _Toc235190865][bookmark: _Toc235236103][bookmark: _Toc235237947]Vehicle
Owned by a single customer, this entity occupies a parking slot booked for a particular duration.
Attributes
· VehicleID 
· VehicleCode 
· CustomerID 
· PlateNumber 
· VehicleType 
· VehicleBrand 
· VehicleModel 
· VehicleColour 

[bookmark: _Toc235190866][bookmark: _Toc235236104][bookmark: _Toc235237948]Parking Slot
The parking slot, when vacant, accommodates a vehicle booked by the customer and is also available in multiple branches of the establishment.
Attributes
· ParkingSlotID 
· SlotCode 
· Location 
· SlotSize 
· PStatus 

[bookmark: _Toc235190867][bookmark: _Toc235236105][bookmark: _Toc235237949]Booking
Stores booking information.
Attributes
· BookingID 
· BookingCode 
· CustomerID 
· VehicleID 
· ParkingSlotID 
· BookingDate 
· ArrivalTime 
· Duration 
· BookingStatus 

[bookmark: _Toc235190868][bookmark: _Toc235236106][bookmark: _Toc235237950]Payment
Stores payment information.
Attributes
· PaymentID 
· PaymentCode 
· BookingID 
· PaymentDate 
· ParkingFee 
· PaymentMethod 
· PaymentStatus 
· ReceiptNumber 

[bookmark: _Toc235236107][bookmark: _Toc235237951]Relationships
· One Customer can own many Vehicles. 
· One Customer can make many Bookings. 
· One Vehicle can have many Bookings. 
· One Parking Slot can be assigned to many Bookings over time. 
· One Booking can have one or more Payments. 
· Administrator manages the system independently. 

[bookmark: _Toc235236108][bookmark: _Toc235237952]3. Entity Relationship Diagram (ERD)
The Entity Relationship Diagram (ERD) illustrates the relationships between the six main entities associated with the Parking Management System as follows:
Customer is connected to Vehicle in a one-to-many relationship because a single customer can register multiple vehicles, while each vehicle belongs to only one customer. 
The Customer also has a one-to-many relationship with Booking which allows a customer to make multiple parking bookings over time. 
Vehicle is related to Booking in a one-to-many relationship, as the same vehicle may be booked into the parking facility on different occasions.
The Parking Slot entity is connected to Booking through a one-to-many relationship, since each parking slot can be allocated to many bookings over its lifetime, although only one active booking should occupy a vacant slot at any given time. 
The Booking entity is linked to Payment in a one-to-many relationship, enabling a booking to have one or more payment transactions if required. 
The Administrator entity is independent of the operational entities and is responsible for managing the system, user access, and administrative functions.
All relationships were implemented in the Microsoft Access Relationships window with Enforce Referential Integrity enabled to maintain data consistency and prevent orphan records. Cascade Update Related Fields was also enabled where appropriate so that any changes to primary key values are automatically reflected in the corresponding foreign keys. 
This database design approach follows relational database principles, minimizes data redundancy through normalization which ensures accurate, reliable, and consistent data management throughout the Parking Management System.

[bookmark: _Toc235236109][bookmark: _Toc235237953][image: ]Fig. 1.1 ERD of the Parking Management System



4. Data Structure Design

The database consists of six tables as summarized below.
tblCustomer
	Field
	Type
	Notes

	CustomerID
	AutoNumber
	Primary Key

	CustomerCode
	Short Text
	Unique display code

	FirstName / LastName
	Short Text
	Required

	PhoneNumber
	Short Text
	Validated format

	Email
	Short Text
	Validated format

	ResidentialAddress
	Short Text
	

	DateRegistered
	Date/Time
	Default: current date

	Status
	Short Text
	Active / Inactive



tblVehicle
	Field
	Type
	Notes

	VehicleID
	AutoNumber
	Primary Key

	CustomerID
	Number
	Foreign Key

	PlateNumber
	Short Text
	Unique index

	VehicleType, Brand, Model, Colour
	Short Text
	


tblParkingSlot
	Field
	Type
	Notes

	ParkingSlotID
	AutoNumber
	Primary Key

	SlotCode
	Short Text
	Unique index

	Branch, 
	Short Text
	

	SlotSize
	Short Text
	

	PStatus
	Short Text
	Lookup: Vacant / Occupied only



tblBooking
	Field
	Type
	Notes

	BookingID
	AutoNumber
	Primary Key

	CustomerID, VehicleID, ParkingSlotID
	Number
	Foreign Keys

	BookingDate, DepartureTime
	Date/Time
	

	Duration
	Number
	Calculated, not stored input

	Rate
	Currency
	

	AmountDue
	Currency
	

	BStatus
	Short Text
	Available / Reserved / Checked In / Checked Out / Cancelled



tblPayment
	Field
	Type
	Notes

	PaymentID
	AutoNumber
	Primary Key

	PaymentCode
	Number
	

	BookingID
	Number
	Foreign Key

	PaymentDate
	Date/Time
	

	AmountPaid
	Currency
	

	PaymentMethod, PaymentStatus
	Short Text
	

	PaymentStatus
	Short Text
	

	ReceiptNumber
	Short Text
	Auto-generated, unique



tblAdministrator
	Field
	Type
	Notes

	AdminID
	AutoNumber
	Primary Key

	AdminCode
	Number
	

	FullName
	Short Text
	Password stored per institution policy

	Username
	Short Text
	

	Password
	
	

	Role
	Short Text
	e.g. SuperAdmin / Operator

	LastLogin
	Date/Time
	Updated by VBA on login

	Status
	Short Text
	Active / Disabled




Constraints
· Primary Keys: Each table uses a primary key (AdminID, CustomerID, VehicleID, ParkingSlotID, BookingID, and PaymentID) to uniquely identify every record in the database. 
· Foreign Keys: Foreign keys (CustomerID, VehicleID, ParkingSlotID, and BookingID) establish relationships between tables and enforce referential integrity, ensuring that related records remain consistent. 
· Unique Constraints: Fields such as AdminCode, CustomerCode, VehicleCode, SlotCode, BookingCode, PaymentCode, and PlateNumber are configured to prevent duplicate entries. 
· Lookup Fields (Combo Boxes): Combo boxes are implemented in forms for fields such as Gender, Role, Vehicle Type, Slot Size, Payment Method, Booking Status, Payment Status, and Parking Slot selection to minimize data entry errors and maintain standardized values. 
· Parking Slot Availability: The PStatus field controls the availability of parking slots. Only slots marked "Vacant" are available for new bookings, preventing double allocation of the same parking space. 
· Validation Rules: Mandatory fields are enforced to prevent incomplete records, while data types and validation rules ensure that dates, currency values, and other inputs are entered correctly. 
· Calculated Values: The system calculates the Duration of parking based on the booking and departure dates, and computes the AmountDue using the applicable parking rate, reducing manual calculation errors.

[bookmark: _Toc235236117][bookmark: _Toc235237955]5. Normalisation (Up to 3NF)
[bookmark: _Toc235190880][bookmark: _Toc235236118][bookmark: _Toc235237956]First Normal Form (1NF)
Every table stores atomic values only — for example, customer names are split into FirstName and LastName rather than a single combined field, and no field holds repeating groups such as a list of vehicles inside the Customer record. Each table has a defined primary key, satisfying 1NF.
[bookmark: _Toc235190881][bookmark: _Toc235236119][bookmark: _Toc235237957]Second Normal Form (2NF)
All tables use single-column AutoNumber primary keys, so no partial dependency on a composite key can exist. Every non-key attribute, such as PlateNumber or ParkingFee, depends on the whole of its table's primary key, satisfying 2NF.
[bookmark: _Toc235190882][bookmark: _Toc235236120][bookmark: _Toc235237958]Third Normal Form (3NF)
Transitive dependencies were removed by separating Payment from Booking: parking fee depends on duration and rate, not directly on the booking's own key, so it was placed in its own table referencing BookingID. Similarly, keeping ParkingFee out of tblBooking prevents a fee value from becoming inconsistent with the payment actually recorded. No non-key attribute in any table depends on another non-key attribute, satisfying 3NF.

[bookmark: _Toc235236121][bookmark: _Toc235237959]6. Sample Data
The database was populated with realistic sample records to verify the functionality and integrity of the Parking Management System. The sample data represents typical parking operations and demonstrates how customers, vehicles, parking slots, bookings, payments, and administrators interact within the system. The dataset was designed to maintain referential integrity by ensuring that all foreign key values correspond to valid primary key records.
The sample data includes customers of different genders, various vehicle types and brands, parking slots of different sizes and availability statuses, bookings with different booking statuses (Active, Completed, and Cancelled), and payments with both Paid and Pending statuses. This variety ensures that the database queries, forms, reports, and validation rules can be thoroughly tested under realistic operating conditions. The sample records also allow management reports, booking summaries, and payment tracking features to produce meaningful and accurate results, demonstrating the practical capabilities of the Parking Management System.

This sample dataset provides enough variation to test all the forms, queries, reports, relationships, and validation rules in your Parking Management System while remaining consistent with your current database design.


[bookmark: _Toc235236122][bookmark: _Toc235237960]7. Queries
The following queries were developed.
[bookmark: _Toc235190885][bookmark: _Toc235236123]qryCustomer
[image: ]
Displays customer records.

[bookmark: _Toc235190886][bookmark: _Toc235236124]qryVehicle
[image: ]
Displays vehicle records.

[bookmark: _Toc235190887][bookmark: _Toc235236125]qryParkingSlot
[image: ]
Displays parking slot records.

[bookmark: _Toc235190888][bookmark: _Toc235236126]qryBooking
[image: ]
Displays booking records.


[bookmark: _Toc235190889][bookmark: _Toc235236127]qryPayment
[image: ]
Displays payment records.

[bookmark: _Toc235190890][bookmark: _Toc235236128]qryAvailableSlots
[image: ]
Displays only parking slots whose status is Vacant.




[bookmark: _Toc235190891][bookmark: _Toc235236129]qryOccupiedSlots
[image: ]
Displays only parking slots whose status is Occupied.

[bookmark: _Toc235190892][bookmark: _Toc235236130]qryPaidPayments
[image: ]
Displays only payments with status Paid.




[bookmark: _Toc235190893][bookmark: _Toc235236131]qryPendingPayments
[image: ]
Displays only payments with status Pending.

[bookmark: _Toc235236132][bookmark: _Toc235237961]8. Forms and Reports
[bookmark: _Toc235190895][bookmark: _Toc235236133][bookmark: _Toc235237962]Forms
The following forms were developed:
· frmAdministrator 
· frmCustomer 
· frmVehicle 
· frmParkingSlot 
· frmBooking 
· frmPayment 
[bookmark: _Toc235190896]These forms simplify data entry through the use of text boxes, combo boxes, date controls, and command buttons for adding, saving, deleting, and closing records.

[bookmark: _Toc235236134][bookmark: _Toc235237963]
Reports
The following reports were created:
· rptCustomer 
[image: ]

· rptVehicle 
[image: ]





· rptParkingSlot 
[image: ]


· rptBooking
[image: ] 






· rptPayment 
[image: ]

The reports present database information in a structured and printable format for management and decision-making.
[bookmark: _Toc235236135][bookmark: _Toc235237964]Reflection
Developing the Parking Management System was both challenging and rewarding, as it required careful planning, logical thinking, and practical application of database design principles. One of the most challenging aspects of the project was designing the relationships between the tables while ensuring that the database remained fully normalized and maintained referential integrity. Initially, deciding where certain attributes such as parking fees and status fields should reside required careful consideration. After several revisions, the parking fee was moved to the Payment table while booking and parking slot statuses were managed independently, resulting in a more consistent and flexible database structure that minimized redundancy and improved data integrity.
Another significant challenge was designing the booking process and its interaction with parking slot allocation. It was important to ensure that a parking slot could only be assigned appropriately and that its status changed between Occupied and Vacant depending on the booking activities. Similarly, booking records needed to transition correctly between Active, Completed, and Cancelled statuses without creating inconsistencies in the database. Developing these business rules required several iterations before arriving at a logical and reliable solution.
The development of the forms also presented some challenges, particularly those responsible for customer registration, vehicle registration, booking management, and payment processing. Creating forms that were both user-friendly and functionally correct required adjustments to the layout, control properties, and navigation. Validation rules and lookup controls were introduced to minimize user input errors and ensure that only valid records could be entered into the system. The inclusion of an administrator login module further strengthened the system by restricting access to authorized users and improving overall security.
Implementing the VBA procedures for validation and status management was another valuable learning experience. Writing code to automatically validate user inputs, update booking statuses, calculate parking charges, and synchronize parking slot availability required careful debugging and repeated testing. Several logical errors were identified during testing, particularly in handling record relationships and updating related tables automatically. These issues were resolved by refining the VBA procedures, improving validation checks, and ensuring that updates occurred in the correct sequence.
Testing the system revealed several practical issues that had not been fully anticipated during the initial design phase. For example, it became clear that maintaining consistency between booking records and parking slot availability required additional validation logic. Testing also highlighted the importance of enforcing referential integrity, preventing duplicate records, validating payment information, and ensuring that calculated values such as Amount Due were always derived automatically from the booking duration and fixed parking rate. These improvements greatly enhanced the reliability and usability of the final system.
Throughout the development process, considerable attention was also given to producing realistic sample data for testing. Customer information, vehicle details, parking slots, bookings, and payment records were carefully planned to reflect realistic parking operations while maintaining valid foreign key relationships. This process helped verify that the forms, queries, and reports functioned correctly under practical operating conditions.
If the project were to be undertaken again, additional features would be incorporated to further improve the system. These would include automated parking slot allocation, dashboard-based statistical summaries, barcode or QR code generation for parking tickets and receipts, SMS or email notifications for booking confirmations and payment reminders, role-based access control for different categories of staff, and enhanced reporting with graphical dashboards. Integration with online payment platforms and cloud-based database storage could also improve accessibility and scalability, making the system suitable for larger organizations with multiple parking locations.
Overall, this project significantly improved my understanding of relational database design, normalization, Microsoft Access development, VBA programming, database testing, and system implementation. It provided valuable practical experience in translating real-world parking management requirements into a functional software application. The knowledge and skills acquired throughout the project have strengthened my ability to analyse organizational problems, design efficient database solutions, and develop reliable information systems that meet real operational needs.


[bookmark: _Toc235236136][bookmark: _Toc235237965]9. Conclusion
The Parking Management System successfully meets the stated objectives and functional requirements of the project by providing a well-structured, normalised relational database with enforced referential integrity and robust data validation mechanisms. The system effectively automates the core parking management processes, including administrator authentication, customer registration, vehicle registration, parking slot allocation, booking management, payment processing, and receipt generation. It maintains controlled transitions between parking slot occupancy and booking statuses, ensuring data consistency and operational accuracy throughout the system. The integration of user-friendly forms, parameterised queries, reports, and automated calculations simplifies data entry, retrieval, monitoring, and reporting while minimizing manual errors and improving efficiency. Furthermore, the system demonstrates the practical application of database design principles, normalization techniques, relational database management concepts, and Microsoft Access development tools in solving a real-world parking management problem. Overall, the developed application provides a reliable, efficient, and scalable solution suitable for managing parking operations in small to medium-sized organizations, while showcasing the knowledge and practical skills acquired in database design and implementation.
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