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[bookmark: _Toc210402485]Introduction
A database is an organised collection of data used to store, manage and retrieve information efficiently. Database management systems (DBMS) help organisations reduce duplicate data, improve accuracy and make information easier to access [1]. Relational databases organise data into linked tables, improving consistency and maintaining data integrity [2].
Scenario Analysis
[bookmark: _Toc210402486]The scenario is based on a company called AutoPark Management System, which provides parking services at several locations across a city. At present, the company records information such as customer details, vehicle information, parking slot usage, bookings and payments using a manual system. This way of working can lead to problems including lost records, incorrect information, duplicated data and difficulty tracking which parking spaces are available. As the business grows, managing this information manually becomes less efficient and more time-consuming.
The purpose of the new database is to replace the manual record-keeping system with a relational database created in Microsoft Access. The database will store information in separate but related tables so that data can be organised more efficiently and accessed quickly when needed [3]. Staff will use the system to record customers, vehicles, bookings and payments, while management can use the database to monitor parking space availability, booking information and revenue. This will improve the accuracy, organisation and overall management of the company's daily parking operations.
Entity Relationship Diagram (ERD)
[bookmark: _Hlk170769605]The Entity Relationship Diagram (ERD) is used to show how the different entities within the AutoPark Management System are connected. It provides a visual representation of the database structure by identifying the entities, their attributes, primary keys, foreign keys and the relationships between them [2]. Creating an ERD helps ensure that the database is organised correctly before it is implemented in Microsoft Access [4].
1. [bookmark: _Toc210402487]List of attributes and their descriptions
Parking Site
Stores information about each parking location, including the site ID, site name and address.
Parking Slot
Stores details of each parking space, including its unique slot ID, parking site and availability status.
Customer
Stores information about vehicle owners, such as customer ID, name, telephone number and email address.
Vehicle
Stores vehicle details including registration number, make, model and the customer who owns the vehicle.
Booking
Records each parking booking, including the vehicle, parking slot, booking date, arrival time and departure time.
Payment
Stores payment information for each booking, including payment ID, payment date, amount and payment method.
2. [bookmark: _Toc210402488]List of relationships and their meaning.
The relationships between these entities allow the database to connect related information. One parking site can contain many parking slots, while each parking slot belongs to one parking site. One customer can own multiple vehicles, but each vehicle belongs to one customer. Each vehicle can have multiple bookings over time, while each booking is linked to one vehicle and one parking slot. Every booking has one payment record to record the transaction [3].
3. [bookmark: _Toc210402489]ER diagram:
[image: ]


The ERD shows how the AutoPark Management System stores and links parking information. A customer can own one or more vehicles, and each vehicle can have multiple bookings. Every booking is assigned to one parking slot, while each parking slot belongs to a specific parking site. Payments are linked to bookings, allowing the system to record payment details. These relationships help the database manage customers, vehicles, parking locations, bookings and payments efficiently while reducing duplicate data [2] [5].
[bookmark: _Toc210402490]Normalization
Unnormalized Form (UNF)
Before normalisation, all information could be stored in one large table.

[image: ]

The unnormalized table contains repeated information. For example, the customer Ali Khan appears more than once, along with the same vehicle registration AB12 CDE and the Toyota Corolla vehicle details. The parking site City Centre is also repeated several times because it is included in every booking record.
This repeated data makes the table larger and increases the chance of errors when updating information.
First Normal Form (1NF)
[image: ]

The table shows First Normal Form (1NF) because every column contains only a single value, and each row is uniquely identified by the BookingID primary key. There are no repeating groups or multiple values stored in the same field, so the data is organised in a more structured way [1].
Compared with the Unnormalized Form (UNF), the data in 1NF is more consistent because each field stores only one piece of information. However, some information, such as customer details, vehicle details and parking site information, is still repeated in different booking records. These repeated values will be removed in the next stage of normalisation (2NF) by separating the data into individual tables based on the different entities [3].



Second Normal Form (2NF)
[image: ]
In 2NF, the large 1NF table has been split into smaller related tables.  Customer details, vehicle details, parking site details, booking details and payment details are stored separately. This reduces repeated information such as customer names, vehicle details and site names. The tables are linked using ID fields such as CustomerID, VehicleID, SiteID, SlotID and BookingID [4].
Third Normal Form (3NF)
[image: ]

Third Normal Form (3NF) separate the data into six related tables: ParkingSite, ParkingSlot, Customer, Vehicle, Booking, and Payment. Each table stores information about only one entity, and every table has its own primary key. The tables are linked together using foreign keys to maintain relationships between the data [2].
[bookmark: _Toc210402491]Compared with 2NF, the 3NF design removes any remaining transitive dependencies by ensuring that all non-key attributes depend only on the primary key of their own table. This reduces duplicated data, improves data integrity and makes the database easier to update and maintain [4].
Sample Data Population
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Sample data was entered into each table to test that the relationships between the tables worked correctly. Using realistic sample records also allowed the queries and validation tests to be completed successfully.
[bookmark: _Toc210402492]Query Development

[image: ]
This query displays all parking slots that are currently available. It helps staff quickly identify empty spaces that can be assigned to customers [5].
[image: ]
[bookmark: _Toc210402493]This query joins the Customer and Vehicle tables to display customer information together with their registered vehicles [6].
Testing and Validation
Validation and testing were carried out to check that the AutoPark Management System worked correctly and met the main requirements of the assignment. Testing is important because it helps identify mistakes in the database design, relationships, data entry and queries before the system is used properly [7].
The database was tested by entering sample data into each table and checking that the records were saved correctly [7].

[image: ]

Test to add a new customer	
This test checks that a new customer can be added to the Customer table without any errors. The test passed because the customer record was saved successfully, showing that the table accepts new data correctly.  
Test to add a vehicle linked to a customer	
This test checks that a vehicle can only be linked to an existing customer using the CustomerID foreign key. The test passed because the vehicle was linked correctly, confirming that the relationship between the Customer and Vehicle tables works as expected.
Test to add a booking linked to a vehicle and slot	
This test checks that a booking can only be created when a valid vehicle and parking slot exist. The test passed because the booking was saved successfully, showing that the foreign key relationships maintain data integrity.         
Test to view available parking slots query
This test checks that the query only displays parking slots with the status "Available". The test passed because only slots A02 and C01 were returned, showing that the query filters the data correctly.
Test to view payment records query
This test checks that payment information can be retrieved correctly from the Payment table. The test passed because both paid and pending payment records were displayed, confirming that the query works as intended. 
Test to view total revenue query	
This test checks that the database correctly calculates the total revenue from the payment records. The test passed because the query returned a total of £59.00, confirming that the calculation is accurate.                                                 
[bookmark: _Toc210402494]Design Decisions and Future Work
1. [bookmark: _Toc210402495]Design Decisions: 

The AutoPark Management System was designed using six related tables: ParkingSite, ParkingSlot, Customer, Vehicle, Booking, and Payment. These tables were chosen because they store the main information needed to manage the parking system. Primary keys uniquely identify each record, while foreign keys create relationships between the tables and maintain data integrity [3].

The database was normalised to Third Normal Form (3NF) to reduce duplicated data and improve organisation [1]. Sample data was entered to test the relationships, and several queries were created to display useful information such as available parking slots, bookings and payment records [5].

One challenge was understanding how foreign keys create relationships between tables. Applying the normalisation process from the unnormalized table to 3NF also required careful planning. Completing these steps improved my understanding of relational database design and Microsoft Access [7].

2. [bookmark: _Toc210402496]Future Work:

If this database was developed further, additional features could improve the system. For example, user login accounts could provide different access levels for staff, while forms could make data entry quicker and reduce errors.
More reports and queries could also be added, such as monthly revenue, parking usage and customer activity reports. Automatic reminders for unpaid bookings or parking expiry could also be included. These improvements would make the system more useful for both staff and management.
[bookmark: _Toc210402497]References:
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BookingID _|CustomerNaPhoneNumber _|RegistrationNumber|Make __|Model _|SiteName |SlotNumber |BookingDate |StartTime|EndTime |Amount |PaymentMethod
8001 [Ali Khan 7111111111|AB12 CDE [Toyota_|Corolla_|City Centre |01 01/07/2026] _09:00] _ 12:00| 12|Card

8002 [Sarah Ahmed 7222222222|FG34 HIY Ford  |Focus [shoppingMall _|B0L 01/07/2026] __10:00] _ 13:00| 10[Cash

8003 [John Smith 7333333333|KL56 MNO MW [a200 rport D01 02/07/2026] __08:00] _ 11:00| 15/Card

8004 Emma Jones 7444444444{PQ78 RST Nissan [City Centre |02 02/07/2026] _ 13:00] _ 15:00| 8|Contactless
8005 David Brown 7555555555 | UV90 WXY Honda Railway Station _|CO1 03/07/2026] __14:00] _ 17:00| 14[Card

B00S. [Ali Khan 7111111111 [AB12 CDE [Toyota _|Corolla_|City Centre [a03 05/07/2026] __ 09:00] __ 11:00 10)
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BookingID | FirstName | LastName | PhoneNumber | RegistrationNumber | Make | Model | SiteName | SlotNumber |BookingDate | StartTime | EndTime | Amount | PaymentMethod
B0O1 Al Khan 07111111111 |AB12 CDE Toyota _|Corolla__|City Centre __|A01 01/07/2026 _{09:00 12:00 £12.00|Card
B002 Sarah |Ahmed 07222222222 |FG34 Hiy Ford Focus _|Shopping Mall _|BO1 01/07/2026 _{10:00 13:00 £10.00|Cash
B003 |John Smith 07333333333 |KL56 MNO BMW  |320i |Airport Dot 102/07/2026 _{08:00 11:00 £15.00|Card
B004. Emma |Jones 07444444444 |PQT8RST Nissan _|Qashqai |City Centre  [A02 102/07/2026 _ [13:00 15:00 £8.00|Contactless
B005 David Brown 07555555555 |UVG0 WXY Honda |Civic |Railway Station |CO1 03/07/2026 _[14:00 17:00 £14.00|Card
B006 Al Khan 07111111111 |AB12 CDE [Toyota__|Corolla__[City Centre _|A03 105/07/2026 _|09:00 11:00 £10.00|Card
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CustomeriD_|CustomerName| PhoneNumber VehiclelD | CustomeriD |RegistrationNumber Make Model
1|Ali Khan [67111111111 1 1|AB12 CDE [Toyota [Corolla
2[Sarah Ahmed 07222222222 2| 2[Fe34 HI Ford Focus
3[John Smith [07333333333 3| 3[KL56 MNO BMW 3201
4[Emma Jones_[07444444444 4 4[pq78 RST Nissan Qashaai
5[DavidBrown 07555555555 5| 5[uve0 wxy Honda [Civic

BookinglD | VehiclelD SlotiD BookingDate
SitelD SiteName 8001 1 1|01/07/2026
1|City Centre 8002 2| 2[01/07/2026
2[Shopping Mall 8003 3| 3[02/07/2026
3[Airport 8004 4 4[02/0712026
4[Railway Station 8005 5| 5[03/07/2026
8006 1 6[05/0712026
SlotiD SitelD SlotNumber PaymentD | BookingID Amount PaymentMethod
1 1]A01 1]B001. 12|Card
2| 2[B01 2[B002 10[Cash
3| 3[pot. 3[B003 15/Card
4 1]a02 4[Boos. 8|Contactless
5| 4fcor 5[B005 14[Card
6| 1]a03 6[B00s 10[Card
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SitelD SiteName Address Postcode TotalSlots SlotlD SitelD SlotNumber | SlotType | SlotStatus
1[City Centre __|High Street__|B1 1AA 120] 1 1]A0t Standard Occupied
2[Shopping Mall _|Retail Park___|B2 288 180] 2| 1]A02 Standard [Available
3|Railway Station [Station Road |83 3CC 100] 3| 2[Bo1 Disabled Occupied
4[Airport [Airport Way __[B4 4DD 250) 4 3[cot Electric [Available
5[University Campus Drive_|B5 5EE 150] 5| 4|pot Standard Occupied
6[Hospital |Queen Road _|B6 6FF 90) 6| s[E01 Standard [Available
CustomeriD | _FirstName | LastName |PhoneNumber] Email VehiclelD | CustomerlD lgistrationNum{ __Make Model Colour
1A Khan [07111111111_|ali khan@emai.com 1 1|AB12CDE___[Toyota Corolla [White
2[Sarah [Ahmed 107222222222 _|sarah.ahmed@email.com 2| 2|FGa4 HIY Ford Focus Blue
3lJohn Smith [07333333333_john.smith@email.com 3| 3[KLEB MNO___[BMW [320i Black
4[Emma [Jones [07444444444_|emma jones@email.com 4 4[PQ78RST __Nissan [Qashoai Siver
5[David Brown [07555555555 _|david. brown@email.com 5| 5[UV90 WXY __|Honda Civic Red
6[Aisha Rahman [07666666666 _|aisha.rahman@email.com 6| 6[YZ12ABC___|Vauxhall Corsa Grey
BookinglD | _VehiclelD SlotlD__| BookingDate StartTime EndTime _[BookingStatus|
1 1 1[01/07/2026 __[09:00 12.00 Completed
2| 2| 3[01/07/2026__[10:00 13:00 Completed
3| 3| 5[02/07/2026__[08:00 11:00 [Active
4 4 2[02/07/2026__[13:00 15:00 Booked
5| 5| 4[03/07/2026__[14:00 17:00 Booked
6| 6| 6[03/07/2026 __ [09:30 12:30 Completed
PaymentlD | BookinglD | PaymentDate | _ Amount PaymentMethod __[PaymentStatus|
1 1]01/0712026 12|Card Paid
2| 2[01/07/2026 10[Cash Paid
3| 3[02/07/2026 15[Card Paid
4 4[02/07/2026 8[Contactless Pending
5| 5[03/07/2026 14]Card Pending
6| 6[03/07/2026 o[Cash Paid
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TESTING X

Actual Result Outcome  |Click to Add
1 Add a new customer Customer record is saved Customer was saved successfully Pass
2 Add a vehicle linked to a customer Vehicle links to an existing CustomerID Vehicle was linked correctly Pass
3 Add a booking linked to a vehicle and slot Booking is saved with valid foreign keys Booking was saved correctly Pass
4 View available parking slots query Only available slots are displayed A02 and CO1 were displayed Pass
5 View payment records query Payment records are displayed Paid and pending payments were Pass

6 View total revenue query Total amount is calculated £59.00 was displayed Pass
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