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1. Introduction
AutoPark Management System is a relational database developed in Microsoft Access for a city-based parking service provider. The organisation previously relied on manual records for customer details, registered vehicles, parking sites, individual spaces, vehicle entry and exit times, and payments. That approach increases the risk of duplicated information, inconsistent records, slow searching and inefficient use of available parking capacity.
The implemented solution replaces the manual process with six linked tables supported by validation rules, referential integrity, queries, user-friendly forms, operational reports and a main navigation menu. The design follows the entity–relationship approach, where real-world objects are represented as entities and connected through defined relationships [1]. The database also applies normalisation principles so that each item of information is stored in the most appropriate table rather than being repeated across records [2], [3].
This report explains the analysis, design, implementation and testing of the AutoPark database. It provides evidence of the table structure, relationships, queries, forms, reports and validation controls, and it evaluates how the completed system satisfies the scenario. Some of the language I have used is taken directly from my references/research to show the correct wording/language used for this type of task. 
Outcome: The finished database contains 6 tables, 5 enforced relationships, 6 operational queries, 3 forms and 2 reports.
2. Scenario Analysis and Requirements
The scenario requires a system capable of recording who uses the service, which vehicle is associated with each customer, where the vehicle parks, when a session begins and ends, and whether the resulting charge has been paid. The solution must also help staff identify available slots and monitor revenue without searching through separate manual records.

2.1 Functional requirements
Store customer contact and registration information.
Register one or more vehicles against the correct customer.
Maintain details for multiple parking sites and their individual slots.
Record parking bookings with entry time, exit time and status.
Store one payment record for a completed or reserved booking.
Allow staff to search, filter and summarise operational information.
Provide forms and a central menu so staff do not need to edit tables directly.
Produce clear reports for slot availability and revenue by site.
2.2 Non-functional requirements
The system should be accurate, consistent, easy to navigate and maintainable. Primary keys must uniquely identify records; foreign keys must prevent orphaned records; field data types must match the values being stored; and validation rules must block clearly invalid entries. Microsoft notes that Access field data types and properties control storage, formatting, expressions and indexing behaviour [4].

3. Entity and Table Design
Six entities were selected after reviewing the nouns and transactions in the scenario. Each entity has a single purpose, a primary key and, where necessary, foreign keys linking it to related data.
	Table
	Primary key
	Foreign key(s)
	Main attributes
	Purpose

	tblCustomer
	CustomerID
	—
	Names, contact details, address and registration date
	Stores each customer once

	tblVehicle
	VehicleID
	CustomerID
	Registration, make, model, colour and vehicle type
	Links vehicles to their owner

	tblParkingSite
	SiteID
	—
	Site name, address, capacity, hours and hourly rate
	Stores each managed location

	tblParkingSlot
	SlotID
	SiteID
	Slot number, type and current status
	Stores spaces within a site

	tblBooking
	BookingID
	VehicleID, SlotID
	Entry, exit and booking status
	Records each parking session

	tblPayment
	PaymentID
	BookingID
	Amount, date/time, method, status and reference
	Stores the payment for a booking



AutoNumber was used for primary keys because it produces a unique identifier without manual entry. Matching foreign keys use the Number data type with Field Size set to Long Integer, which is compatible with an AutoNumber key in Access [4]. RegistrationNumber is indexed without duplicates, while BookingID in tblPayment is also unique so that a booking cannot receive more than one payment record in this model.
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4. Entity–Relationship Diagram
The Relationships window implements the logical ERD. Referential integrity is enforced on every connection so that a child record cannot refer to a parent record that does not exist. Cascade delete was deliberately left disabled to reduce the risk of removing historical bookings or payments accidentally.
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	Relationship
	Cardinality
	Meaning

	tblCustomer → tblVehicle
	1 : many
	A customer may register several vehicles; each vehicle has one owner.

	tblVehicle → tblBooking
	1 : many
	A vehicle may appear in several parking sessions over time.

	tblParkingSite → tblParkingSlot
	1 : many
	Each site contains many individual parking slots.

	tblParkingSlot → tblBooking
	1 : many
	A slot may be reused across different sessions, but each booking uses one slot.

	tblBooking → tblPayment
	1 : 1
	A booking has at most one payment in this implementation.
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5. Normalisation
Normalisation was applied to reduce redundancy and protect consistency. The process began with a single conceptual parking record containing customer, vehicle, site, slot, booking and payment details. That unnormalised structure would repeat customer and site information for every visit.

5.1 Unnormalised form (UNF)
Example UNF record: BookingID, CustomerName, PhoneNumber, EmailAddress, RegistrationNumber, Make, Model, SiteName, SiteAddress, SlotNumber, SlotType, EntryDateTime, ExitDateTime, PaymentAmount and PaymentMethod.

5.2 First Normal Form (1NF)
First Normal Form requires atomic values and removes repeating groups. Customer names were separated into FirstName and LastName for each vehicle, slot and payment occupies its own record and every table has a primary key. No field stores a list of vehicles, slots or payments.

5.3 Second Normal Form (2NF)
Second Normal Form requires each non-key attribute to depend on the whole key. Vehicle attributes depend on VehicleID, site attributes depend on SiteID and payment attributes depend on PaymentID. Booking records therefore contain only the keys required to identify the vehicle and slot, plus facts about that parking session.

5.4 Third Normal Form (3NF)
Third Normal Form removes transitive dependencies between non-key fields [2], [3]. CustomerID is stored in tblVehicle rather than repeated in tblBooking because a booking can reach its customer through VehicleID. SiteName and HourlyRate are stored in tblParkingSite rather than repeated for every slot or payment. This prevents conflicting customer ownership, site names and rates.

Final 3NF structure: Customer(CustomerID) → Vehicle(VehicleID, CustomerID) → Booking(BookingID, VehicleID, SlotID) → Payment(PaymentID, BookingID), with ParkingSite(SiteID) → ParkingSlot(SlotID, SiteID).

6. Implementation and Sample Data
The database was populated in parent to child order so that referential integrity could be maintained: customers, vehicles, parking sites, parking slots, bookings and finally payments. The sample dataset includes different vehicle and slot types, completed and active bookings, a reserved booking, paid and pending transactions, and an out of service slot. This variety allows each query and validation rule to be tested.

	Table
	Records
	Coverage

	tblCustomer
	6
	Fictional customer contact records

	tblVehicle
	6
	Cars, vans and an SUV linked to customers

	tblParkingSite
	3
	Canary Wharf, Stratford and Royal Docks

	tblParkingSlot
	12
	Standard, disabled, electric and motorcycle slots

	tblBooking
	8
	5 completed, 2 active and 1 reserved

	tblPayment
	6
	5 paid payments and 1 pending payment




	Field
	Validation rule
	Purpose

	EmailAddress
	Like "?*@?*.?*"
	Blocks obviously invalid email formats

	Capacity
	>0
	Prevents zero or negative site capacity

	PaymentAmount
	>0
	Prevents zero or negative payments

	VehicleType
	In ("Car","Van","Motorcycle","SUV")
	Restricts entries to approved vehicle categories

	SlotStatus
	In ("Available","Occupied","Reserved","Out of Service")
	Keeps status wording consistent

	PaymentStatus
	In ("Pending","Paid","Failed","Refunded")
	Restricts payment state values



7. Queries
Six queries were created to turn the stored data into useful operational information. They include selection, calculated, aggregate and parameter queries.
	Query
	Logic
	Verified result

	qryAvailableParkingSlots
	SlotStatus = Available
	8 available slots across three sites

	qryActiveBookings
	BookingStatus = Active
	2 vehicles currently parked

	qryCompletedBookingHistory
	Completed bookings plus DateDiff calculation
	5 completed sessions with duration in hours

	qryPaidPayments
	PaymentStatus = Paid
	5 completed payment records

	qryRevenueBySite
	Group by SiteName; Sum PaymentAmount
	Stratford £24.50; Canary Wharf £20.25

	qryBookingsByRegistration
	Parameter: registration number
	LD23FGH returns 2 bookings



7.1 Available parking slots
qryAvailableParkingSlots joins the site and slot tables, filters SlotStatus to Available, and sorts SiteName and SlotNumber in ascending order. The query returned eight records and provides the source for the availability report.
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7.2 Calculated and aggregate queries
qryCompletedBookingHistory calculates duration with Round(DateDiff("n",[EntryDateTime],[ExitDateTime])/60,2). qryRevenueBySite groups paid transactions by parking site and sums PaymentAmount. Pending payments are excluded by using qryPaidPayments as the aggregate query's source, preventing unpaid amounts from inflating revenue.
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7.3 Parameter query
qryBookingsByRegistration prompts the user to enter a registration number. The input is declared as Short Text and is matched against RegistrationNumber, allowing staff to retrieve a vehicle's booking history without changing the query design.
8. Forms and Navigation
Forms provide a safer and more understandable interface than direct table editing. frmCustomer displays one customer at a time and includes Previous, Next, New Customer, Save Customer and Delete Customer buttons. frmBooking provides the equivalent record controls for parking sessions.
The VehicleID and SlotID text boxes on frmBooking were replaced with combo boxes. Users see registration, make, model and slot information, while Access stores the correct numeric foreign key. This improves usability and reduces the chance of linking a booking to the wrong record.

8.1 Customer form
[image: ]
8.2 Booking form
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8.3 Main menu
frmMainMenu provides buttons for customer management, booking management, the available-slots report, the revenue report and application exit. The menu gives the database a clear starting point and reduces reliance on the Navigation Pane.
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9. Reports
Two reports present query output in a print-ready format. rptAvailableParkingSlots groups available spaces by SiteName and sorts SlotNumber, making it suitable for operational checking. rptRevenueBySite presents paid revenue in descending order so management can compare site performance.
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	Report
	Record source
	Organisation
	Purpose

	rptAvailableParkingSlots
	qryAvailableParkingSlots
	SiteName
	Operational view of spaces ready for use

	rptRevenueBySite
	qryRevenueBySite
	TotalRevenue descending
	Management comparison of paid revenue



10. Validation and Testing
Testing combined invalid-data tests, relationship tests, query result checks and interface checks. Invalid values were entered temporarily, the resulting message was captured, and the edit was cancelled so the valid sample data remained unchanged.

	ID
	Test
	Expected
	Actual
	Result

	T01
	Enter invalidemail in EmailAddress
	Custom error; value rejected
	Rejected with correct message
	Pass

	T02
	Enter 0 as PaymentAmount
	Custom error; value rejected
	Rejected with correct message
	Pass

	T03
	Enter invalid SlotStatus
	Only approved status values accepted
	Validation rule blocks value
	Pass

	T04
	Use a missing parent ID
	Referential-integrity error
	Orphan record prevented
	Pass

	T05
	Run available-slots query
	8 records
	8 records returned
	Pass

	T06
	Run active-bookings query
	2 records
	2 records returned
	Pass

	T07
	Search registration LD23FGH
	2 booking records
	2 records returned
	Pass

	T08
	Use menu form/report buttons
	Correct object opens
	All tested buttons opened correctly
	Pass



10.1 Email validation evidence
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10.2 Payment validation evidence
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11. Evaluation
11.1 Strengths
The schema separates customer, vehicle, site, slot, booking and payment data into clear 3NF entities.
Referential integrity prevents bookings, vehicles and payments from referencing missing parent records.
Validation rules provide immediate feedback and keep status values consistent.
Queries cover operational, calculated, aggregate and parameter-search requirements.
Forms, combo boxes, command buttons and the main menu make the system practical for non-technical staff.
Reports transform live query results into concise management information.
11.2 Limitations and future improvements
This current system is appropriate for the assignment scenario, but a production version would require user authentication, role-based permissions, regular backups, audit logging and stronger transaction controls. It could also calculate charges automatically from the entry time, exit time and historical tariff, support multiple payments or refunds, prevent two active bookings for the same slot, and provide a dashboard showing occupancy by site.
12. Conclusion and Reflection
The AutoPark assignment demonstrated that a working database depends on planning as much as practical construction. Creating the tables first made it easier to understand how each real-world object should be represented, but the ERD and normalisation stages showed why those tables need to be separated and connected carefully. Removing CustomerID from tblBooking was an important design decision because VehicleID already identifies the customer, so storing both values would introduce unnecessary duplication.
The strongest part of the implementation was turning the table structure into a usable system. The queries return meaningful operational results, the forms make data entry clearer, and the reports and main menu make the database feel like a complete application rather than a collection of tables. Validation testing also showed how small field-property choices can prevent incorrect data from entering the system.
Overall, the completed solution meets the scenario by organising parking information accurately and making it easier to retrieve, update and report. If the project were extended, the next priority would be automatic tariff calculation and stronger controls against conflicting active bookings. The work has improved my understanding of relational design, Microsoft Access and the connection between database theory and practical implementation.
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