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[bookmark: _Toc235448522]Introduction

AutoPark is a fictional multi-site car park operator that currently manages bookings, customer records, and vehicle registrations through a manual, paper-based system. That system has become increasingly unreliable as AutoPark has grown, records go missing, double-bookings occur because staff cannot see availability in real time, and there is no consistent way to track payments against the correct booking. AutoPark operates multiple sites, each containing parking slots of varying types, standard, disabled, electric vehicle, and reserved. These slots are priced individually, and customers may register any number of vehicles to a single account.

[bookmark: _Toc235448523]Scenario: Database Implementation for Auto Park Management System.
[bookmark: _Toc235448524]Methodology
The purpose of this database is to give AutoPark's operations director real-time visibility of slot occupancy, eliminate the data loss associated with the paper records, and provide a structure reliable enough to support future reporting needs. I approached the project in three broad phases, conceptual design, logical and physical design, and implementation and testing, following the conceptual, logical, and physical methodology described by Connolly and Begg [1]. Each structural or data issue uncovered while building the actual database file was treated as an opportunity to test my understanding of Access's specific SQL dialect.


[bookmark: _Toc235448525]Task 1: Implementation

[bookmark: _Toc235448526]Scenario Analysis
Working through the brief, six entities emerged as necessary to capture AutoPark's operations without redundancy: ParkingSite, ParkingSlot, Customer, Vehicle, Booking, and Payment. ParkingSite and ParkingSlot separate site-level information, name, address, total capacity, from slot-level information, type, rate, current status, since a single site contains many slots. Customer and Vehicle are similarly separated, since one customer may register several vehicles, the mechanism through which a household or family shares one account. Booking sits at the centre of the model, linking a vehicle to a slot for a period of time, and Payment records the financial transactions generated by that booking.
The relationships between these entities are all one-to-many: one site has many slots, one customer owns many vehicles, one vehicle makes many bookings, one slot is allocated to many bookings, and one booking generates many payments. Early in the process, I considered a simpler four-table structure, but this collapsed site and slot data together and could not represent multiple vehicles per customer without duplicating customer details, which would have violated basic normalisation principles from the outset.

[bookmark: _Toc235448527]Entity – Relationship Diagram
The diagram below shows the physical relationships between all six tables, including primary keys, foreign keys, and cardinality. Every relationship is one-to-many, indicated by the single bar on the parent side and the crow's foot on the child side.

[image: ]
Figure 1: Physical relationship diagram showing primary keys, foreign keys, and cardinality for all six tables
[image: ]
The second diagram, below, shows the equivalent conceptual model using Chen notation, distinguishing simple, composite, and multivalued attributes [1. 1. 2]. The Customer entity's Name is shown as a composite attribute, splitting into title, first name, and surname, and ParkingSite's ContactNo is shown as multivalued, since a site may reasonably be reached through more than one phone line. Both are conceptual-level design choices, resolved into ordinary flat columns once the model reaches the physical schema in Access

[image: ].
Fig 2: Entity and Attributes Relationship.

[bookmark: _Toc235448528]Data Structure Design
Each entity became a table in Access, with primary keys defined on SiteID, SlotID, CustomerID, VehicleID, BookingID, and PaymentID, and foreign keys linking ParkingSlot, Booking, and Payment back to their parent entities. Referential integrity is enforced on every relationship, with cascading updates throughout and cascading deletes specifically on the Vehicle-to-Customer and Payment-to-Booking relationships.
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[bookmark: _Toc235448529]Normalisation Compliance
Every table in the schema satisfies 1NF, 2NF, and 3NF as defined in standard relational database theory [1. 1. 2. 1. 2. 3].
Each table holds atomic values only, with no repeating groups; rather than storing a customer's vehicles as a list within the Customer table, each vehicle is a separate row in its own table, referencing the customer it belongs to.
Every non-key attribute depends on the whole of its table's primary key rather than part of it, which is a non-issue for the five tables with single-column keys, but was specifically checked in ParkingSlot, whose functional dependencies all run from the single-column SlotID rather than any composite key.
Finally, no non-key attribute depends on another non-key attribute directly, viz, HourlyRate depends only on SlotID and not on SlotType, even though slot type and rate are recorded in practice. Codd's original relational model paper argues that eliminating this kind of redundancy is central to avoiding update anomalies, in which a value stored in more than one place is updated in one location and left stale in another [1. 1. 2. 1. 2. 3. 1. 2. 3. 4]. Normalising to 3NF throughout the schema was the main safeguard against this kind of inconsistency


[bookmark: _Toc235448530]Sample Data Population
Booking
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Customer
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ParkingSite
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ParkingSlot
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Payment
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Vehicle
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[bookmark: _Toc235448531]Query Development
The following queries demonstrate sorting, conditional filtering, range and pattern matching, and aggregation against the populated data.
Query 1:  Active bookings at a specific site (AND)
Purpose: Supports a "what is currently parked here" view for site staffSELECT BookingID, SiteID, SlotID, VehicleID, EntryTime, BookingStatus  
FROM Booking
WHERE BookingStatus = "Active" AND SiteID = "S001";



Query Result
[image: ]

Query 2: Slots sorted by hourly rate (ascending)
Purpose: Highlights the most affordable slots first.SELECT SlotID, SiteID, SlotNumber, SlotType, HourlyRate
FROM ParkingSlot
ORDER BY HourlyRate ASC;


Query Result
[image: ]





Query 3: Bookings within a date range (BETWEEN)
Purpose: Supports a manager reviewing weekly site activity.SELECT BookingID, SiteID, VehicleID, EntryTime, BookingStatus
FROM Booking
WHERE EntryTime BETWEEN #2026-07-14# AND #2026-07-17#
ORDER BY EntryTime ASC;


Query Result
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Query 4: Active drive-up or Riverside-site bookings (AND/OR combined)
Purpose: Demonstrates operator precedence: parentheses are required to group the OR condition correctly, otherwise Access evaluates AND before OR and returns a broader, incorrect result.SELECT BookingID, SiteID, VehicleID, BookingType, BookingStatus
FROM Booking
WHERE BookingStatus = "Active" AND (BookingType = "Drive-up" OR SiteID = "S002");



Query Result
[image: ]
Query 5: Customers by email domain (LIKE)
Purpose: Demonstrates Access's native ANSI-89 wildcard characters, the asterisk and question mark, rather than the percent sign and underscore used in ANSI-92 or SQL Server syntax [4].SELECT CustomerID, FirstName, LastName, Email
FROM Customer
WHERE Email LIKE "*@email.com";








Query Result
[image: ]
Query 6A: Revenue per site above a threshold (GROUP BY / HAVING)
Purpose: Calculates total revenue per site, filtering the aggregated result rather than individual rows, which is why HAVING is required instead of WHERE.SELECT b.SiteID, SUM(p.AmountPaid) AS TotalRevenue
FROM Booking b
INNER JOIN Payment p ON b.BookingID = p.BookingID
GROUP BY b.SiteID
HAVING SUM(p.AmountPaid) > 15;


Query Result
[image: ]
Query 6B: All Site Revenue Query
Almost like, but with no thresholdSELECT
    Booking.SiteID,
    SUM(Payment.AmountPaid) AS TotalRevenue
FROM
    Booking
    INNER JOIN Payment ON Booking.BookingID = Payment.BookingID
GROUP BY
    Booking.SiteID;


Query Result
[image: ]

[bookmark: _Toc235448532]Forms And Reports
A data entry form and a summary report were created to give AutoPark staff a usable front end over the raw tables, rather than requiring staff to edit Datasheet View directly.
[bookmark: _Toc235448533]Booking Form
Created using Access's Form Wizard against the Booking table, with combo boxes for SiteID, SlotID, and VehicleID to prevent staff from typing an invalid foreign key by hand. This directly reduces the kind of data entry error the original paper-based system was prone to.
[image: ]
[bookmark: _Toc235448534]Site Revenue Report
Created using Access's Report Wizard, grouping Payment records by the related Booking's SiteID and summing AmountPaid per group, giving a printable summary of revenue by site for management review.
(1a)
[image: ]

(1b)
[image: ]
[bookmark: _Toc235448535]Relationship Report.
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[bookmark: _Toc235448536]Customer Form
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[bookmark: _Toc235448537]Validation and Testing
Several genuine errors surfaced while building the database, and each one taught me something concrete about Access's particular SQL dialect rather than standard SQL more broadly. Each issue below follows the same pattern: what I tried, the screenshot showing what happened, and what I changed as a result.

(1) Duplicate Index Name
Attempting to save the ParkingSlot table after editing its indexes produced an error, since two index rows had both been named "SlotID".
[image: ][image: ]
After correction
[image: ]
Access requires every index name to be unique within a table. I deleted the duplicate row, keeping only the one marked with the primary key icon, and the table saved correctly.

(2) Composite index formatting
A similar error occurred when saving the SiteSlot composite index, since the Index Name column had been typed on both the SiteID row and the SlotNumber row.
As above
[image: ]

(3) 
	Field
	Validation Rule
	Validation Text

	Payment.Amount
	>=0
	Payment amount cannot be negative.
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(4) 
	Field
	Validation Rule
	Validation Text

	ParkingSlot
	>=0
	Hourly Rate cannot be negative.
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(5) 
	Field
	Validation Rule
	Validation Text

	Customer.Email
	Like "*@*.*"
	Please enter a valid email address.



[image: ]
(6) 
	Field
	Validation Rule
	Validation Text

	Customer.PhoneNumber
	Input mask: 00000 000000
	11 Digit UK phone number
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[bookmark: _Toc235448538]Task 2: Coursework Written Elements
[bookmark: _Toc235448539]Critical Evaluation of Database Design Decisions and Alternative Approaches
[bookmark: _Toc235448540]Summary of What Was Built
The database consists of a set of tables designed to hold the core information required for the auto park assessment, along with forms built on top of those tables to make data entry straightforward. Each table was structured around a single main subject (for example, vehicles or parking records), with appropriate field types chosen to match the kind of data being stored, such as text fields for names or descriptions and number or date fields for numeric or time-based data.
The forms were designed to mirror the structure of their underlying tables, arranging fields in a logical order so that data entry follows a natural flow. Labels were kept clear and consistent, and the layout was kept simple to avoid overwhelming the user.

[image: ]

Design View
[image: ]


[bookmark: _Toc235448541]Challenges Faced
One of the main challenges during this task was deciding how much detail each table should hold without duplicating information that belonged elsewhere. Early drafts of the structure grouped too much unrelated data into a single table, which made the layout cluttered and harder to maintain. This was resolved by splitting the data into more clearly defined tables, each centred on one subject, and by testing the forms with sample entries to check that the layout remained clear and easy to use.

If I were to extend this system further, a Staff entity and a booking-extension log would be natural additions: a Staff table could record who processes a manual walk-in booking or resolves an overstay dispute, and a separate extension log could give a full audit trail of a booking being extended, rather than relying on a single query to detect an overstay only when it happens to be run. Both were considered during design but kept outside the scope of the current six-entity schema to keep the project manageable within the time available. Much of the published literature on parking management systems focuses on sensor- and IoT-based occupancy tracking rather than the underlying data model [1]. 1. 2. 1. 2. 3. 1. 2. 3. 4. 1. 2. 3. 4. 5], though data-oriented approaches specifically addressing how parking data should be structured have also been proposed [1. 1. 2. 1. 2. 3. 1. 2. 3. 4. 1. 2. 3. 4. 5. 1. 2. 3. 4. 5. 6].  AutoPark's schema sits closer to this second, less common perspective, treating the relational model itself as the primary mechanism for reliability rather than the hardware layer.

[bookmark: _Toc235448542]Future Improvement
Given more time, the database could be extended in several ways. Queries could be added to allow filtering and searching of records (for example, finding all vehicles parked on a given date). Reports could also be built to summarise the data for printing or sharing. Additionally, relationships between tables could be reviewed and tightened to better enforce data integrity, and validation rules could be added to forms to reduce the chance of incorrect data entry.




[bookmark: _Toc235448543]Conclusion.
This task provided practical experience in designing and building a small but functional Microsoft Access database, from planning the table structure through to creating usable forms for data entry. The process reinforced the importance of carefully planning the table structure before building forms and highlighted areas for further development, such as queries and reports, to make the database more useful in a real-world setting.
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