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Introduction 
A web database is recognised as a digital repository hosted on a local network or the internet. The main function of it is that it helps to store, manage and secure dynamic website information. Databases empower websites to pull and display real-time data based on user actions, which turns static pages into personalised experiences  (Amazon, 2026) . The report will provide a strong understanding of the database system for an Autopark Management System. The report will primarily focus on how the system transitions from a manual, error-prone process to an automated, data-driven framework.
Scenario Analysis
Parking Management System 
The parking management system in this assignment is called as an AutoPark Management System. It is a technology-driven solution that simplifies the process of monitoring, access and operation of an effective parking facility. This database management system has a primary role in replacing manual operations such as paper tickets and security guards with sensors, cameras and software  (Forbes, 2024) . 
Benefits of AutoPark Management System 
The system will help in generating parking fees accurately based on duration and vehicle type and dynamically tracks total daily or monthly cash and digital collections. The implementation of a robust Microsoft Access database for AutoPark Management System provides centralised data management, streamlined operations and automated payment tracking  (Forbes, 2022) . This AutoPark Management System has a significant role in using pre-defined relationships to link vehicle license plates to specific customer accounts, which also replaces data entry errors and prevents overlapping or duplicated bookings.
Understanding of the Technical Implementations 
Database Management Software
MS Access is recognised as a relational database management system that combines the Microsoft Jet Database Engine with a graphical user interface (Gillenson, 2023). It removes the need for a separate frontend development team, which saves significant time and budget in comparison to complex setups such as MongoDB or MySQL. Unlike MySQL or MongoDB, MS Access combines the database engine with a graphical user interface builder (Geisler and Quix, 2022).  
Database and Design
Tables and Attributes
A table organises data in rows and columns; attributes represent the properties or columns of that table in a database. An attribute is a named characteristic or property that describes an entity, like customerid, email and others (Foster and Godbole, 2022). 
Entities
Entities mean objects, concepts or things about which data is stored (Rosener et al., 2025). In this database related to the AutoPark Management System, entities are customers, vehicles, bookings, payments, parking slots and parking sites.

Keys
Keys are attributes or a set of attributes that uniquely identify rows within a table and establish relationships between different tables in a Database Management System (Emmerich, 2026). 
Primary Keys 
A primary key is a specific attribute chosen to uniquely identify each record in a table. It cannot contain any NULL values, and all its values must be unique (Gündoğan, 2026). For example, CustomerID is a primary key in the customer table of this AutoPark Management System (Refer to Figure 1). 
Foreign Keys 
A foreign key is an attribute in one table that links to the primary key of another table (Ozkaya and Turunc, 2025). For example, CustomerID is the Foreign Key for the Vehicles table (Refer to Figure 2). 
Analysis of Entity Tables
Customers
[image: ]Figure 1: Customer Table
Source: (Author)
The MS Access screenshot is an explanation of how this Customers entity table functions within the AutoPark Management System database. Customer ID is the primary key, as indicated by the key icon. It uniquely identifies each driver or vehicle owner. No two customers have the same ID. FirstName and LastName are short text type attributes which store the given name of the parking customers. The attributes were selected to meet the operational requirements of the AutoPark Management System. CustomerID was chosen as the primary key because it provides a unique identifier for each customer and prevents duplicate records. FirstName and LastName allow the organisation to identify customers accurately, while Email enables communication regarding bookings, payment confirmations and parking notifications. 
Vehicles
[image: ]Figure 2: Vehicle Table 
Source: (Author)
A one-to-many relationship was established between Customers and Vehicles because a single customer may own multiple vehicles, whereas each vehicle can only be registered to one customer at a time. The CustomerID foreign key was therefore included within the Vehicles table to maintain referential integrity and ensure that every vehicle record is linked to a valid customer.
Bookings
[image: ]Figure 3: Bookings Table 
Source: (Author)
According to the image, it gives a short understanding of the Bookings entity table, which is designed for the AutoPark Management System database. It functions as a transactional or bridge table which records every instance of a vehicle reserving or using a specific parking slot within the management system. BookingID is the primary key that uniquely identifies each booking transaction, utilising an alphanumeric format. VehicleID is a Foreign Key which links this Booking Table to a specific vehicle in a separate Vehicle Table. SlotID is a Foreign Key which links this transaction to a specific physical space in a ParkingSlots table. 
EntryTime tracks the exact date and time the vehicle enters. ExitTime tracks the exact date and time the vehicle vacates the parking space. 

Payments
[image: ]Figure 4: Payments Table 
Source: (Author)
The database table shows the Payment entity for the AutoPark Management System, which tracks financial transactions when a customer pays for their booked parking space. PaymentID is the Primary Key which uniquely identifies each distinct financial transaction.  PaymentDate Time records the exact calendar date and time when the transaction occurred. PaymentType categorises the method used by the customer to settle the balance. Moreover, BookingID is a foreign key linking the payment back to a specific parking spot reservation. 
AmountCharged stores the numeric cost of the parking session, which is formatted to display currency values.
Parking Slots
[image: ]Figure 5: Parking Slots Table 
Source: (Author)
Based on the figure, the Parking Slots table has four attributes: SlotID, SiteID, SlotStatus and SlotType. SlotID is a unique numeric identifier assigned to every single parking space. It prevents duplicate slot records and ensures data integrity. SiteID is a Foreign Key, which is a text identifier linking the parking slot to a specific geographic parking facility or station. SlotStatus uses standardised text indicators such as Available or Occupied. SlotType is a text field defining the category of vehicle the space is designated to accommodate.  

Parking Sites
[image: ]Figure 6: Parking Sites 
Source: (Author)
This image shows an explanation of the Parking Sites Entity, which is designed for the AutoPark Management System in Microsoft Access. SiteID is a primary key which is used for each physical parking location. The City is used to store the name of the city. SiteName records the geographical name of the facility. MaxCapacity stores the total number of physical parking spaces available at the site at that point of time. 
Relationship and ERD Diagram
An Entity Relationship Diagram is a visual model that strongly illustrates the logical structure of a database, which also details data components and how they interact.
[image: ]Figure 7: ER Diagram 
Source: (Author)
[image: ]Figure 8: Relationship Report
Source: (Author)
Customers to Vehicles (1 to Many): This relationship was selected because vehicle owners frequently have more than one vehicle. Storing customer information once and linking multiple vehicles through a foreign key reduces duplication significantly.
Vehicles to Bookings (1 to Many): A vehicle may use the parking facilities on multiple occasions over time, resulting in several booking records. Each booking should be associated with one specific vehicle. 
Parking Sites to Parking Slots (1 to Many): A parking site generally contains several individual parking slots, each slot belonging to one particular location. 
Parking Slots to Bookings (1 to Many): One parking spot can be reserved across several distinct booking sessions over time. 
Bookings to Payments (1 to 1): The system assumes that each parking session generates a single payment transaction. A one-to-one relationship was therefore implemented to ensure that every booking has one corresponding payment record, simplifying billing management and preventing duplicate payment entries.
Normalisation
Database normalisation is the process of organising data in a relational database to decrease redundancy and eliminate undesirable characteristics such as insertion, deletion, and update anomalies (Suciu et al., 2022). It is denoted as NF or Normalisation Forms, which has three types: 1NF, 2NF, and 3NF. 
1NF
It ensures that all columns contain atomic values, which means no multi-valued attributes or repeating groups are allowed (Huyen, 2022). 
2NF
The table must be in 1NF and have no partial dependencies. Every non-key column must be fully dependent on the entire primary key (Suciu et al., 2022). 
3NF
The entity table must be in 2NF and have no transitive dependencies. It means no-key columns can only depend on the primary key, not on other no-key columns (Huyen, 2022).
3NF in This Work
Based on the ER Diagram, the database design achieves 3NF. Firstly, it ensures the elimination of redundancies like 1NF and 2NF. Every attribute contains only a single value, like FirstName and LastName. Every non-key attribute depends entirely on its primary key, like LicensePlate depends solely on VehicleID. Customer details such as Email and names do not depend on the vehicle. They are isolated in Customers, while Vehicles link to them using CustomerID. The normalised design improves database efficiency by reducing duplicate information and ensuring that updates only need to be performed in one location. For example, customer details are stored exclusively in the Customers table rather than being repeated across booking records, reducing the risk of update anomalies and inconsistent data.
Queries and Results
Query 1: Customer Vehicle Details
[image: ]Figure 9: SQL View
Source: (Author)
[image: ]Figure 10: Design
Source: (Author)
[image: ]Figure 11: Output 
Source: (Author)
The query retrieves specific data about customers and their registered vehicles from the database. It combines data from the Customers and Vehicles by matching each vehicle to its unique owner using the Customer ID field. 

Query 2: Booking Details
[image: ]
Figure 12: SQL View
Source: (Author)
[image: ]Figure 11: Design
Source: (Author)
[image: ]Figure 14: Output
Source: (Author)
Based on the table, the query extracts complete rental records from the Bookings table. It retrieves specific data fields for each transaction, including the unique booking identity, vehicle number, and departure time. The resulting output provides a structured, chronological log of parking space usage to assist in completing daily operations.
Query 3: Complete Booking Transaction Report
[image: ]Figure 15: SQL View
Source: (Author)
[image: ]Figure 16: Design
Source: (Author)
[image: ]
Figure 15: Output
Source: (Author)
According to this image, the SQL query produces a comprehensive booking transaction report by recovering customer specifics, vehicle license plates, booking items and payment details. These combined elements allow management to track exactly which customer parked which vehicle, when they entered and exited and how much they paid for each transaction in the parking.  
Query 4: Vehicle Parked at Parking Sites
[image: ]Figure 18: SQL View
Source: (Author)
[image: ]Figure 19: Design
Source: (Author)
[image: ]Figure 20: Output
Source: (Author)


Based on the above image, the query retrieves a list of all vehicles currently parked at a specific parking site. It excerpts the site number, slot number and vehicle type by linking the Parking Sites, Vehicles and Bookings tables. This thing is important to allow operators to easily monitor real-time vehicle locations and occupancy status which simplify the database management process. 
Query 5: Customer Booking History[image: ]Figure 21: SQL View
Source: (Author)
[image: ]
Figure 22: Design
Source: (Author)
[image: ]Figure 21: Output
Source: (Author)
According to the above image, the query shows a wide-ranging history of customer parking sessions by connecting customer profiles, their registered vehicles and specific booking records, which helps the overall system. This system also helps in extracting essential details  including the full name of customers, licence plate number and others. Therefore, this kind of unified view allows this system to easily track usage patterns, verify vehicle data and others. 
Testing Table and Validation Table
Testing Table
[image: ]Figure 24: Testing Table
Source: (Author)
Based on the above table, it documents circumstances evaluating essential procedures such as customer registrations, vehicle booking, payment tracking and temporal restraints such as entry or exit times. The successful "Pass" status for each test proves the database vigorously enforces authentication rules, achieves relational integrity and perfectly executes data queries. 
Validation Table
[image: ]Figure 25: Validation Table
Source: (Author)
Based on the above table, the data validation rules intended to ensure data integrity. This database management system enforces a range of logical constraints, such as ensuring a vehicle’s departure occurs after its arrival and preventing duplicate records.  

Self-Reflection 
I want to share that the implementation of the AutoPark Management System database in MS Access required building a relational schema to track vehicle logs, real-time revenue and staff. Based on my opinion, I gained practical expertise in breaking down flat data into normalised tables such as Rates, Transactions and Locations. It significantly reduces data redundancy and improves complete system integrity. During this work, the establishment of one-to-many relationships between Customers and their ParkingLogs was difficult for me at the initial stage.












Conclusion
An effective database management system is recognised as the operational backbone of modern enterprises. It provides the foundational value of data integrity,
centralised security and concurrent access. Businesses ensure a single source of trusted data for faster, data-driven decision-making by eliminating fragmented data silos. AI is being used to effectively automate routine tasks such as performance tuning, data cleansing and indexing.
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