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Introduction
At its core, a web database is a digital storage system connected to a network or the internet. Its main job is to keep website information organized, updated, and secure. Instead of showing static pages, a database pulls and displays live information based on what a user does, creating a personalized experience.
This report, completed for the Introduction to Web and Database Concepts (ACCA4023) module, focuses on designing a digital database solution for the "AutoPark Management System". Currently, the company manages multiple parking sites completely by hand. This manual approach causes frequent human errors, lost records, and an inefficient use of parking spaces. By moving away from paperwork and implementing a centralized database using Microsoft Access, the business can track vehicle entries, slot availability, bookings, and payments in real-time. This report details how that automated system is structured to make operations smoother and much more accurate.


















AutoPark Management System
The specialized vehicle tracking framework analyzed in this project is known as the AutoPark Management System. This modern layout serves as a high-tech answer to the everyday challenges of overseeing, entering, and running a busy parking asset. The primary goal of this database is to phase out old-school, manual habits—like ripping paper tickets and relying strictly on physical patrols—and replace them with a responsive network of digital logs, tracking points, and specialized software. 

Key Advantages of the AutoPark Management System
· Precise Billing Calculations: The system automatically calculates parking fees without human error, scaling the price precisely to how long a car stayed and what kind of vehicle it is. 
· Live Revenue Overview: It continuously monitors both digital card transactions and physical cash income, giving management an up-to-the-minute look at daily and monthly earnings. 
· Unified Data Control: Building this setup inside a clean Microsoft Access database provides the business with a single, organized place to keep all operational data. This makes daily tasks far simpler and tracks payments automatically. 
· Elimination of Booking Conflicts: By using smart data relationships, the database instantly attaches license plate numbers to specific user records. This structural rule stops data entry blunders from happening and completely prevents users from double-booking or overlapping the same parking slot.











Technical Implementations
Database Management Software
For this project, Microsoft Access is used to build the relational database. It bundles a database engine together with a built-in visual interface. A major benefit of MS Access is that it removes the need to design a separate frontend user interface from scratch. This saves a lot of time and money compared to complex programs like MySQL or MongoDB, which require entirely separate coding for the user screens.

Core Database Concepts
· Tables and Attributes: A table organizes information using rows and columns. Attributes are the specific properties or column headers inside that table—like a customer's ID or email address.
· Entities: An entity is any real-world object or concept we store data about. For this system, the main entities are customers, vehicles, bookings, payments, parking slots, and parking sites.
· Database Keys: Keys are attributes used to pinpoint specific rows and link different tables together.
· Primary Keys: A unique ID chosen to identify every single record in a table. It can never be left blank and cannot contain duplicate values (e.g., CustomerID in the customer table).
· Foreign Keys: An attribute in one table that points directly to the primary key of another table to connect them (e.g., placing CustomerID inside the vehicles table to show who owns the car).









Costumers

Figure 1: Customer Table
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Here is a quick look at how we set up the customer list inside our parking lot database.
· Customer ID: You will see a tiny key icon next to this one. That means it is our main tracker. It gives every driver their own totally unique number, which is super important because it stops us from accidentally creating double profiles for the same person.
· Names: The first and last name sections are just standard text fields. We obviously need these so we know exactly who is using the lot!
· Email Address: We included this so we always have a way to reach out to the drivers. It lets us easily send over parking spot reservations, shoot them a payment receipt, or give them a heads-up about any important lot updates.
Basically, I built the table this way because it covers everything I need to run the parking system smoothly on a day-to-day basis: a reliable way to avoid mix-ups, know who our drivers are, and stay in touch with them.



 Vehicles
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When I set up the database, I linked the drivers to their cars based on a pretty simple rule: I know one person might park a few different cars in the lot, but any specific car is only registered to one person at a time.
To keep track of who drives what, I added the driver's unique Customer ID directly into the car's profile. I did this just to make sure that every single vehicle listed in my system is properly matched up with a real, existing customer. Basically, it keeps my records clean and stops me from having random cars floating around the database without an owner.

Booking
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This screenshot gives a quick look at the Bookings table I put together for the parking database. Think of it like a master logbook that tracks every single time a car reserves or pulls into one of the spots.
To keep everything organized, I set up a Booking ID, which is just a unique mix of letters and numbers for every single reservation so I never mix up transactions. 
I also needed a way to connect the reservation to the actual car and the physical parking space. That is why I added the Vehicle ID and the Slot ID—they act as direct links to my other tables. To finish it off, I included Entry Time and Exit Time fields so I can log the exact date and minute a car arrives and when it finally drives out.
Payments
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This section of my database is the Payment table, which I set up to handle the financial side of things. It basically tracks the money whenever a driver pays for their parking space.
To keep the accounting organized, I gave every single transaction its own unique Payment ID. This acts as a master receipt number so I never mix up different payments. I also included a date and time field to log exactly when the transaction went through, along with a payment type section to show how the driver settled their bill—like whether they used cash or a card.
To make sure the payment matches up with the correct person, I added the Booking ID. This directly links the money I received back to their original parking reservation. Finally, there is a field for the amount charged, which simply displays exactly how much the whole parking session cost in a standard money format.

Parking Slots 
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This screenshot shows the Parking Slots table I created to keep track of the actual physical parking spaces. I set it up with four main columns to make my life easier.
First, I gave every single space its own unique number, which I call the Slot ID, just so I never end up with duplicate spaces in the system. Since I manage a few different locations, I also added a Site ID to link each parking spot directly to the correct physical garage or lot.
I also needed a quick way to see what is going on in the lot at any given moment, so I included a Slot Status field. This simply tells me right away if a space is currently empty or taken. Finally, I threw in a Slot Type section so I know exactly what kind of vehicle can actually fit in the space, like whether it is meant for a motorcycle, a compact car, or a large van.
Parking Sites
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This screenshot breaks down the Parking Sites table, which I set up to manage all the different physical parking lots in my database. Since I am keeping track of multiple locations, I really needed a foolproof way to tell them all apart.
To do that, I created a Site ID. This acts as my main reference code for every single garage or lot, guaranteeing I never accidentally confuse one facility with another. I also added a Site Name field, which is basically just the everyday name I use for the lot—like 'Downtown Central' or 'Westside Station.' Along with that, I threw in a City column. It might seem basic, but it is super helpful for organizing my records, especially if I end up expanding into new areas and need to quickly sort my locations by town.
Finally, I had to know exactly how many cars each location could handle, so I included a Max Capacity field. This is just a simple number that tells me the absolute maximum amount of parking spaces that physically exist at that specific site at any given time. Putting all of this together just gives me a really clear, big-picture view of the entire parking operation











ER Diagram
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Relationship Report
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How the Database Tables Connect
· Customers and Vehicles (1-to-Many): I chose this setup because people often own more than one car. By doing it this way, I only have to enter a customer's details once. I then just link their cars to their profile using an ID, which cuts down on duplicate data.
· Vehicles and Bookings (1-to-Many): A single car will probably visit the parking lot multiple times, creating several different booking records over time. However, each individual booking is tied to just that one specific car.
· Parking Sites and Parking Slots (1-to-Many): This is straightforward: a main parking lot (the site) holds lots of individual parking spaces (slots).
· Parking Slots and Bookings (1-to-Many): A single parking space gets reserved over and over again by different people at different times.
· Bookings and Payments (1-to-1): Every time someone parks, it generates exactly one payment. Keeping this as a direct one-to-one link helps me keep the billing simple and stops the system from accidentally charging someone twice.
Cleaning Up the Data (Normalisation)
Database normalisation is basically a way to tidy up how information is stored. My goal is to get rid of duplicate data and stop weird glitches from happening when I try to add, delete, or update records (Suciu et al., 2022). This is measured in stages called Normalisation Forms (NF), and I focused on the first three: 1NF, 2NF, and 3NF.
· 1NF (First Normal Form): This rule just means every box in a table should only hold one single piece of information. I made sure not to cram a list or multiple values into one cell (Huyen, 2022).
· 2NF (Second Normal Form): After passing the 1NF rule, this step ensures every normal piece of data is fully tied to the main ID (primary key) of that table.
· 3NF (Third Normal Form): Once it passes 2NF, I had to make sure that regular columns don't secretly rely on other regular columns. Everything has to point directly back to the main ID (Huyen, 2022).
Hitting the 3NF Standard in This Project
Looking at my database plan, the design successfully reaches 3NF.
First off, it naturally covers the rules for 1NF and 2NF by avoiding messy, doubled-up data. Every column holds just one specific thing—for example, I split names into FirstName and LastName. I also made sure that every detail relies solely on its main ID. A car's license plate, for instance, is only tied to the VehicleID. Setting it up this way makes my whole system run a lot smoother. Because I don't repeat the same customer info on every single booking record, the database saves space. Plus, if a customer updates their email address, I only have to change it in that one main Customers table. This prevents old, mismatched data from floating around my system.
Query 1 Costumer Vehicle Details – SQL View
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Design
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Query 2 Booking Details – SQL View
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Design
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Query 3 – Complete Booking Report
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Design
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Query 4 – Costumer Booking History Report
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Design
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Testing Table
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The table outlines the tests we ran on core functions like user sign-ups, car reservations, payments, and time logs. All the tests passed, proving that the database is doing its job: keeping data secure, linking records correctly, and running searches smoothly.



Validation Table
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Conclusion
Wrapping up this project, building the AutoPark Management System in Microsoft Access has shown exactly how much better a digital database is compared to doing things by hand. The main goal was to get rid of the everyday headaches that come with running a parking lot—like lost paper tickets, accidentally double-booking spots, and messy financial records.
By breaking everything down into organized, linked tables for customers, cars, bookings, and payments, the system now does the heavy lifting automatically. Because I connected the data carefully and followed the normalisation rules (3NF), there is no duplicate information cluttering things up. If a driver needs to update their email, I only have to change it in one place, and the whole system stays perfectly accurate.
Finally, running the tests proved that the database handles real-life situations exactly how it is supposed to. Whether a driver is registering a new car, claiming an open space, or paying their bill, the system tracks the details safely and smoothly. Overall, moving to this automated setup gives management a much faster, easier, and more reliable way to run their parking locations every single day.
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