Assessment


Introduction To Web and Database concepts










Student name: Viacheslav Odrynskyi;
Student ID number: 2530812;
Programme: CertHE Computing Skills for Workplace;
Module: Introduction to Web and Database Concepts
Module code: ACCA4023










Table of Contents


1. Introduction…………………………………………………………3
2. Task 1 – Implementation Guide…………………………………….3
·  Scenario Analysis………………………………………..3
·  Entity Relationship Diagram (ERD)…………………..10
·  Data Structure Development…………………………….11
·  Normalization Compliance (Third Normal Form)………19
·  Table Relationships………………………………………19
·  Queries……………………………………………………22
·  Forms…………………………………………………….23
3. Validation and Testing……………………………………………26
4. Reflection…………………………………………………………28
5. Conclusion…………………………………………………………29
6. References………………………………………………………….30











Task 1:
Introduction
This project focuses on the design and implementation of a database system for the Auto Park Management System using Microsoft Access. The purpose of the project is to replace the existing manual parking management process with a centralized database that enhances data accuracy, improves operational efficiency, and provides better organization of parking information.
To support the system design, an Entity Relationship Diagram (ERD) was developed to illustrate the relationships between the main entities, including Parking Site, Parking Slot, Customer, Vehicle, Booking, and Payment. Based on the ERD, the database tables were created in Microsoft Access, and SQL statements were used to define the database structure and relationships. The completed system offers an effective solution for storing parking records, managing customer and vehicle information, tracking bookings and payments, and supporting day-to-day operations through well-structured and easily accessible data

Scenario Analysis

Following the requirements of the Auto Park Management System, six core entities were identified and incorporated into the database design. Each entity represents an essential part of the parking management process and includes the attributes required to accurately store and manage system data. Together, these entities establish the foundation of the database by defining the relationships between parking locations, customers, vehicles, bookings, and payments. The following section describes each entity and explains the purpose of its attributes within the overall system.
Entity:
-Parking Site;

Description: stores information about each parking location managed by Auto Park Management System.
-Parking Slot;
Description: stores details of every parking space available at each parking site.
-Customer;
Description: stores information about customers (vehicle owners).
-Vehicle;
Description: stores information about vehicles owned by customers.
-Booking;
Description: stores every parking session or reservation.
-Payment;
Description: stores payment information for each booking.

 ParkingSite
The ParkingSite entity stores information about each parking location managed by the company. Its attributes include:
· SiteID (Primary Key)
· SiteName
· Address
· City
· ContactNumber
· TotalSlots
Each parking site contains multiple parking slots, creating a one-to-many (1:M) relationship between ParkingSite and ParkingSlot.

ParkingSlot
The ParkingSlot entity stores information about individual parking spaces available at each parking site. The attributes include:
· SlotID (Primary Key)
· SiteID (Foreign Key)
· SlotNumber
· FloorLevel
· Status
Each parking slot belongs to one parking site but may be used for many bookings over time
Customer
The Customer entity stores information about registered vehicle owners who use the parking service. Its attributes include:
· CustomerID (Primary Key)
· FullName
· PhoneNumber
· Email
· Address
· RegistrationDate
A customer can register multiple vehicles and make multiple bookings.

Vehicle
The Vehicle entity contains details about customers’ vehicles. The attributes include:
· VehicleID (Primary Key)
· CustomerID (Foreign Key)
· LicensePlate
· VehicleModel
· VehicleType
· Color
Each vehicle belongs to one customer, while one customer may own multiple vehicles.
Booking
The Booking entity records every parking reservation or parking session made by customers. Its attributes include:
· BookingID (Primary Key)
· CustomerID (Foreign Key)
· VehicleID (Foreign Key)
· SlotID (Foreign Key)
· EntryDateTime
· ExitDateTime
· BookingType
· Status
Each booking links one customer, one vehicle, and one parking slot. A customer and vehicle may have multiple bookings over time.

Payment
The Payment entity records financial transactions related to bookings. The attributes include:
· PaymentID (Primary Key)
· BookingID (Foreign Key)
· Amount
· PaymentMethodID
· PaymentDateTime
· PaymentStatus
Each payment is associated with one booking, allowing the system to track completed, pending, or failed transactions.
Relationships Between Entities
The relationships between the entities ensure that all data remains connected and consistent.
	Parent Entity
	Child Entity
	Relationship

	ParkingSite
	ParkingSlot
	One-to-Many (1:M)

	Customer
	Vehicle
	One-to-Many (1:M)

	Customer
	Booking
	One-to-Many (1:M)

	Vehicle
	Booking
	One-to-Many (1:M)

	ParkingSlot
	Booking
	One-to-Many (1:M)

	Booking
	Payment
	One-to-One (1:1)



Conclusion
The proposed database structure provides an efficient solution for managing parking operations within the AutoPark Management System. The identified entities represent the core business objects, while the relationships between them ensure accurate storage and retrieval of information. The database design reduces data redundancy, improves data integrity through primary and foreign keys, and supports efficient reporting on parking occupancy, customer activity, vehicle records, and revenue generated across multiple parking sites. [2]






Entity-Relationship Diagram (ERD)
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Data structure development


1. Parking site
	Attribute
	Data type
	Constraint

	Site id
	Int
	Primary key

	Sitename
	Varchar(100)
	Not null

	Address
	Varchar(255)
	Not null

	City
	Varchar(100)
	Not null

	Contact number
	Varchar(20)
	Not null

	Total slots
	Int
	Check (total slots > 0)


2. Parking slot
	Attribute
	Data type
	Constraint

	Slot id
	Int
	Primary key

	Site id
	Int
	Foreign key references parking site(site id)

	Slot number
	Varchar(10)
	Not null

	Floor level
	Varchar(20)
	Null

	Status
	Varchar(20)
	Check(status in (‘available’,‘occupied’,‘reserved’,‘maintenance’))


3. Customer


	Attribute
	Data type
	Constraint

	Customer id
	Int
	Primary key

	Full name
	Varchar(100)
	Not null

	Phone number
	Varchar(20)
	Unique

	Email
	Varchar(100)
	Unique

	Address
	Varchar(255)
	Null

	Registration date
	Date
	Not null


4. Vehicle
	Attribute
	Data type
	Constraint

	Vehicle id
	Int
	Primary key

	Customer id
	Int
	Foreign key references customer(customer id)

	License plate
	Varchar(15)
	Unique not null

	Vehicle model
	Varchar(100)
	Not null

	Vehicle type
	Varchar(50)
	Not null

	Color
	Varchar(30)
	Null


5. Booking
	Attribute
	Data type
	Constraint

	Booking id
	Int
	Primary key

	Customer id
	Int
	Foreign key references customer(customer id)

	Vehicle id
	Int
	Foreign key references vehicle(vehicle id)

	Slot id
	Int
	Foreign key references parking slot(slot id)

	Entry date time
	Datetime
	Not null

	Exit date time
	Datetime
	Null

	Booking type
	Varchar(30)
	Not null

	Status
	Varchar(20)
	Check(status in (‘active’,‘completed’,‘cancelled’))


6. Payment
	Attribute
	Data type
	Constraint

	Payment id
	Int
	Primary key

	Booking id
	Int
	Foreign key references booking(bookingid)

	Amount
	Decimal(10,2)
	Check(amount >= 0)

	Payment method id
	Int
	Not null

	Payment date time
	Datetime
	Not null

	Payment status
	Varchar(20)
	Check(payment status in (‘paid’,‘pending’,‘failed’))







Relationships

	Relationship
	Cardinality

	Parking site → parking slot
	1 : many

	Customer → vehicle
	1 : many

	Customer → booking
	1 : many

	Vehicle → booking
	1 : many

	Parking slot → booking
	1 : many

	Booking → payment
	1 : 1



Constraints
Entity integrity
· Every table has a primary key.
· Primary keys are unique and cannot be null.
Referential integrity
· A parking slot must belong to an existing parking site.
· A vehicle must belong to an existing customer.
· A booking must reference an existing customer, vehicle and parking slot.
· A payment must reference an existing booking.
Domain integrity
· License plate must be unique.
· Email must be unique.
· Phone number should be unique.
· Amount cannot be negative.
· Total slots must be greater than zero.
· Status values are limited using check constraints.
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 Relationships Between Entities with Microsoft Access
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Normalization Compliance


Normalization is a database design technique used to organise data efficiently by reducing redundancy and eliminating undesirable dependencies. The Parking Management System database has been designed according to the principles of Third Normal Form (3NF) to improve data integrity, minimise duplication, and simplify future maintenance.
First Normal Form (1NF)
The database satisfies the requirements of the First Normal Form because each table contains only atomic values, meaning that every field stores a single value and there are no repeating groups or multiple values within a single attribute.
For example:
· Each customer has one email address stored in a single field.
· Each vehicle has one licence plate number.
· Each booking records one entry date and one exit date.
· Each payment stores a single payment amount.
In addition, every table has a primary key that uniquely identifies each record.

Second Normal Form (2NF)
The database also satisfies the Second Normal Form because all non-key attributes are fully dependent on the entire primary key. Since each table uses a single-column primary key (such as Customer ID, Vehicle ID, or Booking ID), there are no partial dependencies.
For example:
· In the Customer table, attributes such as Full Name, Email, and Phone Number depend entirely on Customer ID.
· In the Vehicle table, Vehicle Model, Vehicle Type, and Colour depend only on Vehicle ID.
· In the Booking table, Entry Date Time, Exit Date Time, and Booking Type depend solely on Booking ID.
This ensures that every non-key attribute is directly related to its table’s primary key.

Third Normal Form (3NF)
The database complies with the Third Normal Form because there are no transitive dependencies. Every non-key attribute depends only on the primary key and not on another non-key attribute.
For example:
· Customer information is stored only in the Customer table.
· Vehicle information is stored only in the Vehicle table.
· Parking site information is stored only in the Parking Site table.
· Booking records reference customers, vehicles, and parking slots using foreign keys rather than duplicating their information.
· Payment details are stored separately in the Payment table and linked to bookings through Booking ID.
This design eliminates unnecessary duplication of data and improves consistency throughout the database.

Benefits of 3NF
Designing the database in Third Normal Form provides several advantages:
· Reduces data redundancy by storing information only once.
· Prevents update anomalies, ensuring that changes are made in a single location.
· Eliminates insertion anomalies by allowing new records to be added independently.
· Prevents deletion anomalies that could accidentally remove important information.
· Improves data consistency and integrity through the use of primary and foreign keys.
· Simplifies future database maintenance and system scalability. [1], [2].
· 
Queries Examples
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Conclusion
The Parking Management System database has been successfully normalised to Third Normal Form (3NF). Each table represents a single entity, every record is uniquely identified by a primary key, and relationships between entities are maintained through foreign keys. The design eliminates partial and transitive dependencies while reducing redundancy and improving data integrity. As a result, the database structure is efficient, maintainable, and suitable for implementation in Microsoft Access or any other relational database management system. [3].
Forms and Reports



[image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.]

Validation and Testing

Validation and testing were conducted to ensure that the AutoPark Management System meets the functional requirements identified during the analysis stage. The testing process focused on verifying the accuracy of data entry, the integrity of relationships between tables, and the correct operation of queries, forms, and reports within Microsoft Access.
The objective of testing was to confirm that the database performs as expected and supports the daily operations of a city-based parking management company.

Testing Method
The system was tested using sample data populated in all database tables. Each functional requirement was tested individually to verify that the expected results were achieved.
	Test No.
	Functional Requirement
	Test Procedure
	Expected Result
	Actual Result
	Status

	1
	Add a new customer
	Enter customer information into the Customer table
	Customer record is saved successfully
	Customer saved successfully
	Pass

	2
	Register a vehicle
	Add a vehicle linked to an existing customer
	Vehicle is linked to the correct customer
	Vehicle registered correctly
	Pass

	3
	Create a booking
	Assign a parking slot to a registered vehicle
	Booking record is created successfully
	Booking created successfully
	Pass

	4
	Record a payment
	Enter payment information for a booking
	Payment is linked to the correct booking
	Payment recorded successfully
	Pass

	5
	Check referential integrity
	Attempt to create a booking using an invalid CustomerID
	Database prevents invalid record
	Record rejected
	Pass

	6
	Verify slot availability
	Query available parking slots
	Only available slots are displayed
	Query returned correct results
	Pass

	7
	Generate occupancy report
	Run parking occupancy report
	Occupied and available slots are displayed correctly
	Report generated successfully
	Pass

	8
	Generate revenue report
	Run payment summary report
	Total payments are calculated correctly
	Report displayed correct totals
	Pass



Validation of Functional Requirements
The completed database was evaluated against the original system requirements.
	Functional Requirement
	Validation

	Store customer information
	Successfully implemented

	Store vehicle information
	Successfully implemented

	Manage multiple parking sites
	Successfully implemented

	Track parking slot availability
	Successfully implemented

	Record bookings
	Successfully implemented

	Record payment transactions
	Successfully implemented

	Maintain relationships between entities
	Successfully implemented

	Generate management reports
	Successfully implemented



The validation confirmed that all functional requirements were achieved. Primary keys uniquely identify each record, while foreign keys ensure referential integrity between related tables.
The validation and testing process demonstrated that the AutoPark Management System functions correctly and meets the specified functional requirements. All database components, including tables, relationships, queries, forms, and reports, operated successfully during testing. The implementation improves data accuracy, maintains referential integrity, reduces manual processing, and provides reliable reporting to support management decision-making. [4], [5]


Reflection

During this project, I learned how to design and implement a database using Microsoft Access. At the beginning, I found it difficult to understand relationships between tables and database normalization, but after completing the tasks, I gained a much better understanding of how relational databases work. I also learned how to create tables, define primary and foreign keys, and organise data efficiently. One of the biggest challenges was making sure that all entities were connected correctly and that the database met the required functional requirements.
Overall, I believe this project improved my database design skills and gave me practical experience using Microsoft Access. If I were to complete this project again, I would spend more time testing the system and improving the user interface by creating more forms and reports. The project has increased my confidence in using databases and will be useful for my future studies and career in IT.
Conclusion
In conclusion, this project successfully developed a database for the AutoPark Management System using Microsoft Access. The database was designed to manage parking sites, customers, vehicles, bookings, and payments in an organised and efficient way. The system helps reduce manual work, improve data accuracy, and make it easier to manage parking operations. By using tables, relationships, queries, forms, and reports, the database meets the main requirements of the project.
Overall, this project helped me improve my understanding of database design and gave me practical experience in creating a relational database using Microsoft Access.
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