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ASSESSMENT 1: DATABASE IMPLEMENTATION FOR AUTOPARK MANAGEMENT SYSTEM
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[bookmark: _Toc234519199]INTRODUCTION
A database is an electronically stored, structured, and organised collection of related data, providing reduced redundancy, increased independence, and easy scalability. It also makes data simultaneously accessible to all types of users [1]. Database Management System (DBMS) is a collection of software services that collaborate to store, manage, organise, and distribute data while facilitating effective access and management for both users and applications [2].  
[bookmark: _Toc234519200]SCENARIO ANALYSIS
	For this assessment, we are asked to design and implement a database system using Microsoft Access for a parking service provider (AutoPark Management System). 
[bookmark: _Toc234519201]	Entities Identified with Attributes
1. [bookmark: _Toc234519202]Bookings
BookingID, VehicleID, SlotID, EntryTime , ExitTime, ParkingDuration, AmountDue 

2. [bookmark: _Toc234519203]Customers
CustomerID, FirstName, LastName, Address, Phone, Email

3. [bookmark: _Toc234519204]ParkingSites
SiteID, SiteName, SiteLocation, SiteManager, SiteContact, TotalSlots

4. [bookmark: _Toc234519205]ParkingSlots
SlotID, SiteID, Status, SlotNumber, SlotType

5. [bookmark: _Toc234519206]Payments
PaymentID, BookingID, PaymentDate, AmountPaid, PaymentMethod, PaymentStatus
6. [bookmark: _Toc234519207]Vehicles
VehicleID, CustomerID, Registration Number, VehicleMake, VehicleModel, VehicleColor
[bookmark: _Toc234519208]ENTITY RELATIONSHIP DIAGRAM
	An Entity Relationship Diagram (ERD) is the visual depiction of a theoretical database design model that describes the logical structure of a database, including entities, their attributes, and the relationships between them in a simplified manner. I have used 2 notations in this assessment [3].
[bookmark: _Toc234519209]Chen Notation
[image: The image is a diagram illustrating the relationships and attributes of an AutoPark Management System, showing connections between parking sites, slots, customers, bookings, payments, and vehicle details.

AI-generated content may be incorrect.]I initially used Chen Notation to identify my entities, attributes, and relationships because Chen notation is easier for understanding business requirements [4]



ERD LINK: https://lucid.app/lucidchart/fd8006a9-2af8-40bd-acf7-af83c54c1d76/edit?viewport_loc=-4434%2C-4218%2C3082%2C1605%2C0_0&invitationId=inv_99b99d97-d719-4d97-9df6-3a9f99055a3d

[bookmark: _Toc234519210]Crow’s Feet Notation
I used the Crow’s Feet Notation when implementing my database design because it clearly shows entities, relationships, and cardinalities as required by this assessment, so it makes it easier to implement the database design in MS Access [4].
[image: The diagram illustrates an AutoPark Management System with various interconnected entities such as Customers, Bookings, Parking Sites, Parking Slots, Payments, and Vehicles, all linked by primary and foreign keys.

AI-generated content may be incorrect.]


ERD LINK: https://lucid.app/lucidchart/0bbc80d1-f674-4241-82d5-bc7590b9a440/edit?viewport_loc=-1739%2C-258%2C3339%2C1739%2C0_0&invitationId=inv_f4d91b3a-00c1-4eb3-9b41-04c157f316d0
[bookmark: _Toc234519211]DATA STRUCTURE DEVELOPMENT
[bookmark: _Toc234519212]	Bookings Table Design View
[image: The image depicts an interface of a database management system, specifically the AutoParkManagementSystem, with various fields and tables such as 'Bookings', 'Customers', 'Vehicles', and 'Payments', and features like 'AvailableSlots', 'CustomerHistory', and 'ParkingSlotSummary'.

AI-generated content may be incorrect.]	
	Field
	Constraint
	Purpose

	BookingID
	Primary Key
	Uniquely identifies each booking

	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 

	CustomerID
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one customer can have many bookings).

	VehicleID
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one vehicle can have many bookings).

	SlotID
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one parking slot can have many bookings).


			
[bookmark: _Toc234519213]Customers Table Design View
[image: The image displays an interface of a database management system for an AutoParkManagementSystem, with various fields and tables related to customers, bookings, parking sites, payments, and vehicle history.

AI-generated content may be incorrect.]
	Field
	Constraint
	Purpose

	CustomerID
	Primary Key
	Uniquely identifies each customer

	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 

	FirstName
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed : Customers can have same first name.

	LastName
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed : Customers can have same last name.

	Phone	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 

	Email
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 


[bookmark: _Toc234519214]ParkingSites Table Design View
[bookmark: _Toc234225164][bookmark: _Toc234253135][bookmark: _Toc234351796][bookmark: _Toc234351862][bookmark: _Toc234402843][bookmark: _Toc234408105][bookmark: _Toc234500593][bookmark: _Toc234500668][bookmark: _Toc234500912][bookmark: _Toc234519215][image: The image shows a database table layout for an AutoParkManagementSystem, with fields such as SiteID, SiteName, SiteLocation, ParkingSlotSummary, and various other tables and fields related to parking management.

AI-generated content may be incorrect.] 
	Field
	Constraint
	Purpose

	SiteID
	Primary Key
	Uniquely identifies each parking site.

	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 


[bookmark: _Toc234519216]ParkingSlots Table Design View
[bookmark: _Toc234225166][bookmark: _Toc234253137][bookmark: _Toc234351798][bookmark: _Toc234351864][bookmark: _Toc234402845][bookmark: _Toc234408107][bookmark: _Toc234500595][bookmark: _Toc234500670][bookmark: _Toc234500914][bookmark: _Toc234519217][image: The image shows a Microsoft Access database interface with various tables, fields, and forms related to an AutoParkManagementSystem, including fields like SlotID, SlotNumber, and Vehicles, and includes options to create new values, switch panes, and access help.

AI-generated content may be incorrect.]
	Field
	Constraint
	Purpose

	SlotID
	Primary Key
	Uniquely identifies each parking slot.

	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 

	SiteID
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one parking site can have many parking slots).

	Status
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one parking slot can have the same status).





[bookmark: _Toc234519218]Payments Table Design View
	Field
	Constraint
	Purpose

	PaymentID
	Primary Key
	Uniquely identifies each booking payment.

	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 

	BookingID
	Indexed: Yes (No Duplicates)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one booking can only have one payment).


[image: The image depicts a table layout from an Access database named AutoParkManagementSystem, showcasing fields such as PaymentID, ParkingSites, PaymentDate, and PaymentMethod, along with their data types and descriptions.

AI-generated content may be incorrect.]
[bookmark: _Toc234519219]Vehicles Table Design View	

	Field
	Constraint
	Purpose

	VehicleID
	Primary Key
	Uniquely identifies each vehicle.

	
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 

	CustomerID
	Indexed: Yes (Duplicates OK)
	Improve search performance 
Duplicate values are allowed 
Foreign key (one customer can have many vehicles).

	RegistrationNumberq
	Indexed: Yes (No Duplicates)
	Improve search performance
Duplicate values not allowed 
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[image: The image displays a table in an Access database application, showing fields such as VehicleID, VehicleMake, and VehicleModel, along with various forms and queries related to a parking management system.

AI-generated content may be incorrect.]


2

[bookmark: _Toc234519220]NORMALIZATION COMPLIANCE
	I have given a lot of sample data to fit the page, so for illustration purposes, I just chose to show some of the sample data that fits the purpose of this task.
[bookmark: _Toc234519221]	Unnormalised Form (UNF)
	BookingID
	CustomerID
	CustomerName
	CustomerPhone
	Vehicle(s)
	ParkingSite
	Slot(s)
	EntryTime(s)
	ExitTime(s)
	AmountDue(s)
	Payment(s)

	1
	1
	Greg Griftiths
	07747123456
	FY67 LNE  (Ford CMax),
LD2 3CAE (Honda Jazz)
	Central
	Slot 1

Slot 2
	9:00

17:00
	11:00

20:00
	£6.00

£15.00
	Paid

Paid

	2
	2
	Henry Harris
	07391123456
	BW71 TUP (Audi A1)
	Central
	Slot 3
	18:00
	20:00
	£6.00
	Paid



[bookmark: _Toc234519222]	Existing Problems
1. Groups are repeated (multiple vehicles, slots, times, and payment in one record).
2. Customer and parking site details are repeated.
3. Possible anomalies when updating, deleting or inserting new information.
4. Data dependencies with BookingID and CustomerID.

[bookmark: _Toc234519223]First Normal Form (1NF)
[bookmark: _Toc234519224]		Customers
	CustomerID
	FirstName
	LastName
	Phone

	1
	Greg
	Griffiths
	07747123456

	2
	Henry
	Harris
	07391123456



[bookmark: _Toc234519225]		Vehicles
	VehicleID
	CustomerID
	RegistrationNo
	VehicleMake
	VehicleModel

	1
	1
	FY67 LNE
	Ford
	C Max

	2
	2
	LD23 CAE
	Honda
	Jazz

	3
	3
	BW71 TUP 
	Audi A1
	A1



[bookmark: _Toc234519226]		Bookings
	BookingID
	CustomerID
	VehicleID
	SiteName
	Slot Number
	EntryTime
	ExitTime
	AmountDue
	PaymentStatus

	1
	1
	1
	Central
	1
	9:00
	11:00
	£6.00
	Paid

	2
	2
	2
	Central
	2
	17:00
	20:00
	£15.00
	Paid

	3
	3
	3
	Central
	3
	18:00
	20:00
	£6.00
	Paid


[bookmark: _Toc234519227]		Problems Solved
1. Repeating groups have been removed.
2. Each field contains only a single value.
[bookmark: _Toc234519228]Existing Problems
1. Possible anomalies when updating, deleting or inserting new information.
2. Some of the attributes still depend on the primary keys (CustomerID, VehicleID, BookingID).

[bookmark: _Toc234519229]Second Normal Form (2NF)
[bookmark: _Toc234519230]Customers
	CustomerID
	FirstName
	LastName
	Phone

	1
	Greg
	Griffiths
	07747123456

	2
	Henry
	Harris
	07391123456



[bookmark: _Toc234519231]		Vehicles
	VehicleID
	CustomerID
	RegistrationNo
	VehicleMake
	VehicleModel

	1
	1
	FY67 LNE
	Ford
	C Max

	2
	2
	LD23 CAE
	Honda
	Jazz

	3
	3
	BW71 TUP 
	Audi A1
	A1


[bookmark: _Toc234519232]ParkingSites
	SiteID
	SiteName
	SiteManager

	1
	Central
	Andrew Adams


	 	
[bookmark: _Toc234519233]		ParkingSlots
	SlotID
	SiteID
	SlotNumber

	1
	1
	1

	2
	1
	2

	3
	1
	3



[bookmark: _Toc234519234]		Bookings
	BookingID
	CustomerID
	VehicleID
	SlotID
	EntryTime
	ExitTime

	1
	1
	1
	1
	9:00
	11:00

	2
	2
	2
	2
	17:00
	20:00

	3
	3
	3
	3
	18:00
	20:00





[bookmark: _Toc234519235]		Payments
	PaymentID
	BookingID
	CustomerID
	AmountDue

	1
	1
	1
	£6.00

	2
	2
	2
	£15.00

	3
	3
	3
	£6.00


[bookmark: _Toc234519236]Problems Solved
1. Every attributes depends on the whole primary key (E.g. all customer details are only stored in the Customer table).
2. Each table has its own primary key.
3. Booking and payment details have separate tables, reducing data redundancy.
[bookmark: _Toc234519237]Existing Problem
1. Unnecessary duplication of CustomerID

[bookmark: _Toc234519238]Third Normal Form (3NF)

[bookmark: _Toc234519239]		Customers
	CustomerID
	FirstName
	LastName
	Phone

	1
	Greg
	Griffiths
	07747123456

	2
	Henry
	Harris
	07391123456



[bookmark: _Toc234519240]		Vehicles
	VehicleID
	CustomerID
	RegistrationNo
	VehicleMake
	VehicleModel

	1
	1
	FY67 LNE
	Ford
	C Max

	2
	2
	LD23 CAE
	Honda
	Jazz

	3
	3
	BW71 TUP 
	Audi A1
	A1


[bookmark: _Toc234519241]ParkingSites
	SiteID
	SiteName

	1
	Central


	 	
[bookmark: _Toc234519242]		ParkingSlots
	SlotID
	SiteID
	SlotNumber

	1
	1
	1

	2
	1
	2



[bookmark: _Toc234519243]		Bookings
	BookingID
	CustomerID
	VehicleID
	SlotID
	EntryTime
	ExitTime

	1
	1
	1
	1
	9:00
	11:00

	2
	2
	2
	2
	17:00
	20:00



[bookmark: _Toc234519244]		Payments
	PaymentID
	BookingID
	AmountDue

	1
	1
	£6.00

	2
	2
	£15.00



[bookmark: _Toc234519245]SAMPLE DATA POPULATION
[bookmark: _Toc234519246]	Bookings Table Datasheet View
[image: The image displays a Microsoft Access database interface with various tables and fields related to an AutoParkManagementSystem, including bookings, customers, parking sites, and payments.

AI-generated content may be incorrect.]
[bookmark: _Toc234519247]Customers Table Datasheet View
[image: The image shows a table with columns such as CustomerID, FirstName, LastName, Address, Phone, Email, Bookings, ParkingSites, Payments, and Vehicles, displaying various customer information and bookings.

AI-generated content may be incorrect.]
[bookmark: _Toc234519248][image: The image shows a database interface for an AutoParkManagementSystem, with various tables such as ParkingSites, Bookings, Customers, and Payments, and fields like SiteID, SiteName, SiteManager, and TotalSlots.

AI-generated content may be incorrect.]ParkingSites Table Datasheet View
												

[bookmark: _Toc234519249][image: The image depicts an Access database table for an AutoParkManagementSystem, showing various tables like ParkingSlots, ParkingSites, and Customers, with fields such as SlotID, SiteID, SlotType, and Status, and a query summary for available parking slots.

AI-generated content may be incorrect.]ParkingSlots Table Datasheet View

[bookmark: _Toc234519250][image: ]Payments Table Datasheet View

[bookmark: _Toc234519251][image: The image shows a table layout in an Access database with various vehicle and customer information, including vehicle ID, registration number, make, model, color, and additional tables for bookings, parking sites, payments, and available slots.

AI-generated content may be incorrect.]Vehicles Table Datasheet View

[bookmark: _Toc234519252]QUERY DEVELOPMENT
[bookmark: _Toc234519253]	Customer History
[image: The image is a database table displaying various customer information including names, registration numbers, parking site locations, slot types, durations, amounts due, and payment statuses.

AI-generated content may be incorrect.]Quickly obtains customer information, improves customer service, facilitates well-informed decision-making, finds sales possibilities, keeps correct records, and strengthens customer relationship management through effective access to pertinent data [5].



[bookmark: _Toc234519254]Vehicle History
Helps in maintaining precise car movement records, monitoring parking utilisation, enhancing security, and effectively managing space.
[bookmark: _Toc234519255][image: The image displays a table with columns for Registration Number, Vehicle Make, Vehicle Model, Site Name, Slot Number, Parking Duration, and Amount Due, listing various vehicles and their parking details.

AI-generated content may be incorrect.]
[bookmark: _Toc234519256]Revenue & Bookings by Month
[bookmark: _Toc234253167][bookmark: _Toc234351839][bookmark: _Toc234351905][bookmark: _Toc234402885][bookmark: _Toc234408147][bookmark: _Toc234500709][bookmark: _Toc234500953][image: The image displays a data table in an Access database, listing monthly revenue, bookings, parking slots, payments, and customer history for a parking management system.

AI-generated content may be incorrect.]Summarises monthly revenue to track performance, spot patterns, predict sdemand, enhance resource distribution, and aid with well-informed corporate planning and decision-making [5].
[bookmark: _Toc234519257]	Revenue & Bookings by Site
[image: The image displays a database interface for an AutoParkManagementSystem, showcasing various fields such as site names, number of parking slots, total amounts paid, and different categories like Vehicles and Revenue.

AI-generated content may be incorrect.]Evaluates site profitability, efficiently distributes resources, spots patterns, and supports strategic planning and operational decision-making by comparing financial performance across parking lots.



[bookmark: _Toc234519258]Parking Slot Summary
Helps maximise space utilisation, monitor capacity, enhance parking management, and support operational planning and decision-making by giving an overview of parking space availability and occupancy.
[bookmark: _Toc234253170][bookmark: _Toc234519259][image: The image appears to be a user interface for an AutoParkManagementSystem database application, displaying various tables and forms related to parking slot summaries, vehicle history, payments, and reports.

AI-generated content may be incorrect.]	
[bookmark: _Toc234519260]FORMS
[image: The image shows a user interface for an AutoParkManagementSystem database, displaying a form with customer details such as name, address, phone number, and email, along with parking slot information.

AI-generated content may be incorrect.]Forms offer an intuitive interface for the precise entry, modification, and visualisation of data. It boosts efficiency, minimise data entry errors, improve consistency, and streamline database maintenance duties [5].
[image: The image is a screenshot of a user interface for a parking management system, displaying a database file and various tables and forms related to parking sessions, payments, and vehicle history.

AI-generated content may be incorrect.]
[bookmark: _Toc234408151][bookmark: _Toc234500713][bookmark: _Toc234500957][image: The image displays a Microsoft Access database interface with various tables and fields related to a Parking Management System, including information on parking slots, customers, payments, and vehicle history.

AI-generated content may be incorrect.]

[bookmark: _Toc234408152][bookmark: _Toc234500714][bookmark: _Toc234500958][bookmark: _Toc234519261][image: The image displays a database interface for an AutoParkManagementSystem, featuring tables for ParkingSlots, Vehicles, Customers, and Revenue, with various fields and options for searching and filtering data.

AI-generated content may be incorrect.]
[bookmark: _Toc234519262][image: The image depicts an Access database interface for the AutoParkManagementSystem, showcasing various forms and queries related to vehicle and parking slot management.

AI-generated content may be incorrect.]
[bookmark: _Toc234408153][bookmark: _Toc234500715][bookmark: _Toc234500959][bookmark: _Toc234519263][image: The image is a user interface screenshot of the AutoParkManagementSystem database in Microsoft Access, showcasing various tables, forms, and reports related to parking management.

AI-generated content may be incorrect.][image: The image shows a user interface for a parking management system database, displaying a form with fields for revenue, parked slots, payment details, and various reports.

AI-generated content may be incorrect.]

[bookmark: _Toc234519264]REPORTS
[image: The image is a database table listing parking slots in different locations, showing the total, available, and occupied slots for each site.

AI-generated content may be incorrect.]	Reports systematise and exhibit database information in a coherent, professional manner. It facilitates data analysis, enhance decision-making, streamline printing, and empower users to convey precise information efficiently [5].
[bookmark: _Toc234408157][bookmark: _Toc234500719][bookmark: _Toc234500963][image: The image displays a chart with various sites, such as Central, East & South East, North & North West, South & South West, and West, each showing the number of parking sessions and total amount paid.

AI-generated content may be incorrect.]
[bookmark: _Toc234408155][bookmark: _Toc234500717][bookmark: _Toc234500961][bookmark: _Toc234519265][image: The image displays a table listing monthly revenues and bookings for an AutoParkManagementSystem, showing the total revenue and number of bookings for each month from January to December.

AI-generated content may be incorrect.]
[bookmark: _Toc234408156][bookmark: _Toc234500718][bookmark: _Toc234500962][bookmark: _Toc234519266][image: The image displays a line graph depicting revenue and sessions by month for a period from July 2025 to December 2026.

AI-generated content may be incorrect.]
[bookmark: _Toc234519267]VALIDATION & TESTING
[bookmark: _Toc234519268]	Payments Table
I have chosen the date format to be in short date form because it would be easier to sort by date in ascending order chronologically rather than alphabetically when creating a report. I also added a validation rule that no letters are allowed in the field 
[image: The image displays a table design interface for an AutoParkManagementSystem database, showing fields like PaymentID, BookingID, PaymentDate, AmountPaid, and various tables and queries.

AI-generated content may be incorrect.]		
	

To test my validation rule, I entered a month name in letters, and the prompt popped up informing me that the format I entered was wrong. It shows that my validation rule for the date format is working.
[image: The image shows a table from an Access database containing a list of payment records, bookings, and customer information.

AI-generated content may be incorrect.]
[bookmark: _Toc234519269]	ParkingSites Table
[image: The image is a screenshot of a database table design for an AutoParkManagementSystem, showing fields like SiteID, SiteName, and Vehicles, with properties such as data types and validation rules.

AI-generated content may be incorrect.]In the ParkingSites Table, I have chosen the SiteContact format to only have 11 digits. I also added a validation rule that the field needs to be exactly 11 digits.
To test my validation rule, I entered 9 digits for the field, and the prompt popped up informing me that the field requires exactly 11 digits. It shows that my validation rule for the date format is working.
[image: AutoParkManagementSystem

AI-generated content may be incorrect.]

[bookmark: _Toc234519270]	Customers Table
[image: ]In the ParkingSites Table, I have chosen the SiteContact format to only have 11 digits. I also added a validation rule that the field needs to be exactly 11 digits.
To test my validation rule, I entered 9 digits for the field, and the prompt popped up informing me that field requires exactly 11 digits. It shows that my validation rule for the date format is working.
[image: The image displays a Microsoft Access database table, showing customer information including names, addresses, and phone numbers, along with related fields such as vehicles, payments, parking slots, and bookings.

AI-generated content may be incorrect.]
[bookmark: _Toc234519271]REFLECTION
	Designing the database, formulating precise queries, constructing user-friendly forms, rectifying errors, testing functionalities, and ensuring data consistency necessitated meticulous planning and problem-solving skills.
[bookmark: _Toc234519272]CONCLUSION
	Data may be stored, arranged, and managed effectively with the help of a DBMS. It makes it easier for users to add, search, retrieve and delete records while reducing manual labour and improving data accuracy [2]. This assessment shows how database management concepts may be applied practically and features how MS Access can be used to create straightforward, dependable, and user-friendly database systems. 
[bookmark: _Toc234519273]
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