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[bookmark: _Toc233833803]Introduction 
A database management system in this digital era is the backbone of modern operations. It strongly acts as a digital organiser which enables businesses or any authorities to systematically store, retrieve, secure and scale massive volumes of data (IBM, 2026). The report will provide a detailed explanation and representation of a database management system for the AutoPark Management System. The key purpose of a Database Management System report in the AutoPark Management report is to replace the manual record-keeping process by providing a structured, secure and centralised repository for all parking facility information. The scope of this report is to show in detail how the software structures, stores and processes parking information. It highlights the data models, entity relationships and modules designed to automate slot allocation and daily reporting. 


[bookmark: _Toc233833804]Scenario Analysis
AutoPark Management System
Database management in the AutoPark Management System is the backbone that controls vehicle entry or exit, tracks slot availability in real-time, processes payments and optimises space utilisation using relational databases such as MS Access. Therefore, a parking management system built on Microsoft Access uses a relational database model to effectively automate tracking, space allocation and fee collection for a range of vehicles. It significantly leverages the built-in MS Access engine to link entities and attributes through interconnected data tables (Forbes, 2023). 
Importance of Effective Database Design in AutoPark Management System
A productive and smooth database design in an AutoPark Management System acts as the structural backbone, which also guarantees real-time slot availability, seamless payment processing and optimal system scalability. It also prevents data bottlenecks, reduces processing errors and ensures smooth operations even during peak traffic hours. It automatically scales to effectively track larger volumes of historical information, involving frequent daily transactions, hourly rates and seasonal usage trends without sluggish performance. An effective database design also ensures absolute consistency so that a parking payment is perfectly tied to the specific vehicle, which also generates reliable financial audits and decreases many disputes (Forbes, 2026). 


[bookmark: _Toc233833805]Database Management Software
Database Management Software is recognised as a system software used to create, organise, retrieve, modify and maintain information. It strongly serves as the vital bridge between a central database and the users or applications accessing it, which also ensures data remains structured, secure and easily accessible. MS Access is recognised as an ideal relational database management system for the parking management system. While MS Access works well for small, localised projects, it fails to meet the needs of contemporary parking environments. Modern parking systems require real-time processing, heavy multi-user data synchronisation and integration with advanced hardware (Microsoft, 2026). While MySQL and MongoDB are more powerful for large-scale, web-based applications, MS Access offers distinct advantages for specific types of parking management systems. It includes a graphical user interface builder which helps to design forms and reports inside the software. However, MySQL or MongoDB both require separate programming languages to build a user interface (Amazon, 2026). 


[bookmark: _Toc233833806]Database and Design
Entity
An entity towards the database design represents a real-world object, concept or thing about which anyone wants to store information. In the logical design, entities become table rows, while their specific characteristics such as Name or Price become the columns (MongoDB, 2026). 
Tables and Attributes
Tables in the ideal database design represent real-world entities like people, places or concepts. Attributes in the database design are the specific characteristics defining those entities. The combination of both aspects generally creates a structured, effective and standardised system to store, organise and retrieve data with minimal redundancy. More specifically, in the conceptual and logical design phases, tables are known as entities. An ideal table should follow strict rules to ensure effectiveness. Attributes are the individual data points that give the entity its meaning. Therefore, when it is translated into the physical database, they become the columns (IBM, 2024). 
Keys
A key in the database design is an attribute or set of attributes used to uniquely identify a specific row in a table or to establish relationships between different tables. Keys ensure data integrity as well as enforce rules on how data can be accessed or linked (Microsoft, 2026). 
Primary Key 
A primary key is a unique identifier for a specific row in a database table. Its ideal definition follows a strict set of rules. No two rows in a single table can share the same primary key value. It never considers missing values; therefore, every record must have an assigned Primary Key (IBM, 2021). 
Foreign Key
A Foreign key is recognised as a field or set of fields in one table that uniquely identifies a row in another table, which establishes a link between the two. Its primary role is to enforce referential integrity, which also ensures data consistency and prevents invalid cross-references (IBM, 2021).  
Analysis of Entities, Attributes and Keys Through Some Images
Customers
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Figure 1: Design for Customer Table
Source: (Author)
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Figure 2: Data for Customer Table
Source: (Author)
The image depicts the structure and data for a Customer Table within MS Access, which is designed for a parking management system. CustomerID is the primary key, which uniquely identifies each customer, and uses AutoNumber to increment automatically. FirstName and LastName store the names of customers. Email stores the digital contact address, and PhoneNumber stores contact numbers. 

Vehicles
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Figure 3: Design for Vehicle Table
Source: (Author)
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Figure 4: Data for Vehicle Table
Source: (Author)
Based on the image, the Vehicles Table is a database scheme designed for a parking management system. VehicleID is the primary key, using an automatic numbering system to uniquely identify each vehicle. LicensePlate and VehicleType are text-field-type attributes. CustomerID is a numeric foreign key linking each vehicle to a specific owner profile from the Customer Table.  
Reservation
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Figure 5: Design for Reservation Table
Source: (Author)
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Figure 6: Data for Reservation Table
Source: (Author)
In this image, ReservationID is the primary key, as it is a unique text identifier for each booking. VehicleID and SlotID are numeric-type attributes. ReservationDateTime stores the time and date of booking. ReservationStatus tracks the state of the booking. 
Parking Slots
[image: ]
Figure 7: Design for Parking Slot Table
Source: (Author)
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Figure 8: Data for Parking Slot Table
Source: (Author)
SlotID is the Primary Key, which automatically generates a unique, sequential number for each new parking space added. SiteID and SlotType are the short text-based attributes. SlotStatus is a boolean flag used to track availability. 


Parking Sites
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Figure 9: Design for Parking Sites Table
Source: (Author)
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Figure 10: Data for Parking Sites Table
Source: (Author)
The image shows the structure and data for a Parking Sites table within a parking management database. SiteID is the primary key that uniquely identifies each parking location. SiteName and City are the text-based attributes. Capacity indicates the maximum number of parking spaces available at that site, stored as a number.
Booking  
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Figure 11: Design for Booking Table
Source: (Author)
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Figure 12: Data Screenshot
Source: (Author)
Booking ID is the primary key in this table as it uniquely identifies each individual parking event. ReservationID is the foreign key that links this booking back to the customer’s original reservation record. EntryTime and ExitTime show the exact date of entry and exit of a car. 
Payment
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Figure 13: Data for Payment Table
Source: (Author)
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Figure 14: Design for Payment Table
Source: (Author)
PaymentID is the Primary Key as it is a unique identifier for each transaction. BookingID links the payment back to a specific parking reservation, which is also identified as a Foreign Key in this table. 

[bookmark: _Toc233833807]Relationships and ERD Diagram
An entity relationship diagram is identified as a visual blueprint that maps the logical structure related to a database, which also details data blocks called Entities; their specific characteristics are known as Attributes. Moreover, Relationships define the rules of these interactions, which also establish how data flows and manage data integrity across the entire system. In a database management system, relationships act as the verbs linking some entities of the database. They typically determine how data is associated, typically enforced using Primary Keys and Foreign Keys to effectively prevent orphan records and manage data integrity (IBM, 2021). 
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Figure 15: ERD Diagram
Source: (Author)
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Figure 16: Relationship Diagram 
Source: (Author)

Customers and Vehicles (1-to-Many): One customer can register multiple vehicles. 
Vehicles and Reservation (1-to-Many): A specific vehicle can have multiple spot reservations over time. 
Parking Sites and Parking Slots (1-to-Many): A single parking site contains many individual parking slots. 
Parking Slots and Reservation (1-to-Many): A single physical parking slot can be reserved many times across different dates or times. 
Reservation and Bookings (One-to-One): A reservation represents the intent to park, while a booking records actual check-in or check-out transaction. 
Booking and Payments (One-to-One): Each individual entry in the Bookings table can correspond to exactly one record in the Payments table.  

[bookmark: _Toc233833808]Normalisation
Normalisation or Normal Form (NF) is a formal design process that typically organises information into logical tables to reduce redundancy, prevent data anomalies and improve data integrity. A core objective of normalisation is to avoid storing the same data in multiple places unnecessarily, to conserve customers' disk space, and to avoid contradictions. Normalisation ensures each piece of data is stored in the right place, ideally exactly once. Three types of normalisation are 1NF, 2NF and 3NF (IBM, 2024). 
1NF
The ideal definition of the First Normal Form, or 1NF, is a database relation in which every cell contains a strictly atomic value. It means there are no multi-valued attributes, arrays or repeating groups (MongoDB, 2026). 
2NF
Second Normal Form, or 2NF, states that a database table is in 2NF if it is already in First Normal Form and every non-prime attribute is completely functionally dependent on the entire primary key, thereby eliminating all partial dependencies (IBM, 2026). 
3NF
Third Normal Form, or 3NF, is recognised as a database design standard that removes data redundancy and ensures data integrity by requiring that a table is already in Second Normal Form. All non-primary key attributes depend directly on the primary key, with zero transitive dependencies (Microsoft, 2026).
Achievement of 3NF in this Database
The entity-relationship diagram achieves 3NF by ensuring every non-prime attribute depends solely on the primary key, which eliminates transitive dependencies.  


[bookmark: _Toc233833809]Queries
Query 1
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Figure 17: Query for Reservation
Source: (Author)
The image depicts an SQL database query and its output, tracking how customer reservations transition into actual vehicle parking sessions. It maps out the complete timeline of a spot's lifecycle from initial booking to completion by matching unique reservation identifiers with entry and exit timestamps. 
Query 2
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Figure 18: Query for Customer Parking Activity
Source: (Author)
The image shows an SQL query and its resulting data table tracking customer parking activity. It links customers, vehicles, reservations and bookings together to display details such as names, unique transaction IDs and license plates in a single view.  
Query 3
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Figure 19: Query for Revenue Generated By Parking Site
Source: (Author)
The SQL query and its resulting data table calculate the total financial revenue generated by each individual parking location. The system aggregates the total amount charged to provide clear visibility into site-by-site profitability. 
Query 4
[image: ]
Figure 20: Query for Complete Transaction Report
Source: (Author)
The SQL query and output table consolidate all relevant vehicle, customer, booking, payment data and reservation into a single transaction report. 

[bookmark: _Toc233833810]Testing and Validation 
Testing Results
[image: ]
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Figure 21: Testing Results
Source: (Author)
According to the table, successful test results validate core functions related to a parking management system, involving data entry and system constraints. It generally confirms that the system correctly processes valid inputs for customers, parking slots and reservations. 
Results of Validation
[image: ]
Figure 22: Validation Results
Source: (Author)
The table shows data validation rules in a parking management system to ensure database accuracy and integrity. This entire system restricts user inputs by requiring names, validating email formats and preventing impossible booking times. It will help to keep system data consistent and valid. 



[bookmark: _Toc233833811]Reflection
I have gained hands-on experience normalising databases to the 3rd normal form to minimise data redundancy across tables for Customers, Parking Slots and others. I have also learned how to implement transaction management and locking mechanisms to prevent race conditions. I want to share that I also discovered the significance of indexing primary keys and frequently queried columns such as vehicle numbers or entry timestamps to drastically decrease query execution time. I have also faced challenges in managing potential spikes in data during peak hours, requiring careful query optimisation and query tuning to avoid bottlenecks. To mitigate this challenge, I have accessed a range of books and learning videos to gain knowledge on these, which helped me to complete this work successfully. I should gain knowledge on the process of implementing spatial databases to manage real-time GPS coordinates for locating specific parking spots. 


[bookmark: _Toc233833812]Conclusions
The effectiveness of a database management system lies in its ability to centralise data, remove redundancy and ensure a high level of data integrity. It majorly outperforms traditional file systems by enabling simultaneous multi-user access, robust security and immediate retrieval through optimised query processing. A DBMS strongly prevents duplicated files and guarantees that a single update is instantly reflected across all connected applications by centralising information. A DBMS empowers businesses to spot market trends and execute informed, data-driven decisions by transforming raw information into structured insights. The future of the database management system is defined by autonomous AI integration, unified workloads and cloud-native decentralisation. Modern systems are transitioning from manual, static platforms into self-optimising, intelligent data layers capable of instantly processing both traditional transactions and complicated real-time analytics.
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Validation Rules Implemented

Table Field Validation Rule Purpose
Customers Email Like "*@*x" Valid email format
Customers FirstName Required = Yes Prevent blank first name
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