DESIGN AND IMPLEMENTATION OF A RELATIONAL DATABASE SYSTEM 
 
AutoPark Management System 
 
Module: Introduction to Web and Database Concepts Module Code: ACCA4023 
Programme: CertHE Computing Skills for Workplace 
 
Student Name: Nafisa Anjum Athay
Student ID: 2510700@student.uwtsd.ac.uk
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction 
The AutoPark Management System is proposed as a centralised Microsoft Access database for a city-based parking service provider. The existing scenario describes a manual process in which vehicle entries, parking spaces, customer information and payments are recorded separately. This approach can create duplicated information, make it difficult to identify available spaces and increase the risk of inaccurate payment records. The purpose of the proposed database is therefore to organise the information into related tables so that staff can record bookings, identify parking-space availability and review payment activity more efficiently. A relational approach is appropriate because the information naturally consists of connected entities such as customers, vehicles, parking sites, parking slots, bookings and payments. Relational database design uses keys and relationships to connect these entities while reducing unnecessary repetition [1], [2]. 
The system has been designed for the requirements given in the assignment rather than as a full commercial parking platform. The main priorities are data integrity, clear relationships, simple retrieval of operational information and a structure that can be implemented and demonstrated in Microsoft Access. 
Scenario Analysis 
The first stage was to identify the information that AutoPark needs to store. The scenario identifies parking sites, parking slots, customers, vehicles, bookings and payments as the core business objects. A ParkingSite represents a physical location operated by AutoPark. Each site can contain many ParkingSlot records. A ParkingSlot represents an individual space and stores information such as its number, type, hourly rate and current status. 
Customer stores the details of the person using the service. A customer may own more than one vehicle, so customer information is separated from vehicle information. Vehicle stores the registration number, type, make and model and links the vehicle to its owner. Booking records the actual use or planned use of a parking slot. It connects the customer, vehicle and slot and records entry and exit times together with a booking status. Payment is separated from Booking because financial transactions are a different type of information and may occur independently of the main booking details. 
This separation also makes the database easier to maintain. Microsoft explains that a welldesigned Access database divides information into subject-based tables and uses relationships to bring the information together when required [1]. For this scenario, that principle is important because repeatedly storing a customer's name, vehicle details and site address in every booking would create unnecessary duplication. 
Entity and Relationship Design 
The ERD below shows the proposed relational structure. Primary keys provide unique identification for records, while foreign keys connect related records. The main relationship between ParkingSite and ParkingSlot is one-to-many because one site can contain many spaces. Customer to Vehicle is also one-to-many because a customer can have multiple vehicles. Customer, Vehicle and ParkingSlot each have one-to-many relationships with Booking because the same customer, vehicle or slot can be involved in multiple bookings over time. 
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Figure 1. AutoPark Management System ERD. 
 
 
 
 
 
The Booking to Payment relationship is one-to-many in this design. This allows more than one financial transaction to be recorded against a booking, for example where a payment is corrected or a partial transaction is recorded. Microsoft Access represents one-to-many relationships using the primary key on the one side and the corresponding foreign key on the many side [2]. Referential integrity should be enabled for the relationships so that a booking cannot refer to a customer, vehicle or slot that does not exist [2]. 
Data Structure Development 
The database contains six tables. ParkingSite contains SiteID, SiteName, Address, Postcode and TotalSlots. ParkingSlot contains SlotID, SiteID, SlotNumber, SlotType, HourlyRate and SlotStatus. Customer contains CustomerID, FirstName, LastName, Phone, Email and Address. Vehicle contains VehicleID, CustomerID, RegistrationNo, VehicleType, Make and Model. Booking contains BookingID, CustomerID, VehicleID, SlotID, EntryDateTime, ExitDateTime and BookingStatus. Finally, Payment contains PaymentID, BookingID, PaymentDateTime, Amount, PaymentMethod and PaymentStatus. 
AutoNumber is suitable for the primary keys because each record needs a unique identifier. The related foreign-key fields are Number fields using a compatible Long Integer size. This follows Microsoft Access guidance that a primary key can be referenced by a foreign key in another table and that compatible data types are required when relationships are created [3]. RegistrationNo and Email can also be indexed where appropriate. In particular, RegistrationNo should be unique because two different vehicles should not normally share the same registration number. 
The design keeps descriptive information in the table where it belongs. For example, the address of a parking site is stored once in ParkingSite rather than being repeated in every slot or booking. Similarly, the customer name is stored once in Customer and retrieved through the relationship when a booking report is required. This reduces the chance of inconsistent values and makes later updates simpler. 
Normalisation to Third Normal Form 
The database has been structured to satisfy Third Normal Form (3NF). Normalisation is used to reduce redundancy and avoid update, insertion and deletion anomalies. The initial business information could have been stored in one large table containing customer, vehicle, site, slot, booking and payment details. However, this would repeat the same customer and site information across many records. 
In First Normal Form, each field contains a single value and repeating groups are removed. For example, a booking record contains one customer ID, one vehicle ID and one slot ID rather than several vehicles or several payments in a single field. In Second Normal Form, non-key attributes depend on the whole primary key. The design uses single-field surrogate primary keys, so descriptive attributes depend on the record they identify. For Third Normal Form, nonkey attributes must not depend on another non-key attribute. For example, SiteName, Address and Postcode depend on SiteID, not on SlotID; therefore they remain in ParkingSite. Likewise, a vehicle's make and model depend on VehicleID and are not repeated in Booking. 
The resulting structure means that a change to a site address is made in one place. A change to a customer's contact details also does not require editing historical booking records. This is consistent with the database-design principle of separating subjects into related tables to reduce duplicated facts [1], [4]. 
Sample Data Population 
Sample records were created to represent realistic activity across three parking locations. The sample includes six customers, six vehicles, nine parking slots, eight bookings and seven payments. The records include different vehicle types, slot types, booking statuses and payment methods. This gives enough variation to test the main queries rather than testing the database only with identical records. 
For example, the sample data contains an active booking, a future booking, completed bookings and an EV slot marked for maintenance. This allows the database to demonstrate both normal operations and conditions that management may need to monitor. The accompanying workbook contains the records in separate sheets so they can be entered into or imported into Microsoft Access. 
Query Development 
Queries are used to retrieve useful information without changing the underlying tables. Microsoft describes a select query as a way to retrieve selected fields, combine information from several sources and apply criteria to return particular records [5]. Ten practical queries were designed for AutoPark. They cover daily operations as well as management reporting. 
	Query 
	Purpose 
	Main result 

	Q1 Available Slots 
	Find spaces that can be used 
	Site, slot, type and hourly rate 

	Q2 Occupied Slots 
	Monitor current use 
	Customer, vehicle and active slot 

	Q3 Booking History 
	Review customer activity 
	Booking dates and statuses 

	Q4 Site Revenue 
	Compare 	financial 
performance 
	Revenue by site 

	Q5 Pending Payments 
	Identify unpaid transactions 
	Payment status and amount 

	Q6 Bookings by Date 
	Support daily operations 
	Bookings for a selected date 

	Q7 Popular Slots 
	Identify 	frequently 	used spaces 
	Booking count by slot 

	Q8 EV Availability 
	Monitor EV spaces 
	EV slot status 

	Q9 Future Bookings 
	Plan upcoming demand 
	Future 	bookings 	and 
locations 

	Q10 Payment Methods 
	Review payment activity 
	Count 	and 	revenue 	by method 


The queries deliberately join related tables instead of duplicating data. For example, the occupied-slot query joins ParkingSite, ParkingSlot, Booking, Customer and Vehicle so that management can see who is using a particular space. The revenue query joins payments back through bookings and slots to identify the relevant site. This demonstrates the practical value of the relationships established in the ERD. 
Validation and Testing 
Testing was planned against the functional requirements rather than only checking whether tables could be opened. The first tests focus on referential integrity. An invalid CustomerID, 
VehicleID or SlotID should not be accepted in a dependent table when referential integrity is enabled. Microsoft notes that referential integrity prevents foreign-key values from referring to records that do not exist [2]. 
	Test 
	Action 
	Expected outcome 
	Status 

	T1 
	Create booking with valid IDs 
	Booking 	saves 
successfully 
	To verify in Access 

	T2 
	Use 	invalid 
CustomerID 
	Record rejected 
	To verify in Access 

	T3 
	Use invalid SlotID 
	Record rejected 
	To verify in Access 

	T4 
	Set booking to Active and run Q2 
	Active 	booking 
appears 
	To verify in Access 

	T5 
	Add paid payment and run Q4 
	Revenue increases 
	To verify in Access 

	T6 
	Set slot to Available and run Q1 
	Slot appears 
	To verify in Access 

	T7 
	Run Q7 
	Bookings are counted by slot 
	To verify in Access 

	T8 
	Enter 	duplicate 
registration 
	Duplicate prevented if unique index is enabled 
	To verify in Access 


The final implementation should record the actual Pass/Fail result after each test is carried out in Access. Screenshots should be taken from the completed database and placed in the report as evidence. This is important because the assessment requires suitable screenshots of the work completed under Task 1. 
Design Decisions and Reflection 
The main design decision was to keep the database simple enough for the assignment while still reflecting the main operations of a parking provider. Six related tables provide a clear structure without introducing unnecessary complexity. The separation of Customer and 
Vehicle is particularly useful because a customer may use more than one vehicle. Separating Payment from Booking also makes the financial records easier to report. 
One challenge is that parking availability can change quickly. In a full production system, slot status would need to be updated automatically when vehicles enter and leave. The current assignment design stores a status field and booking records, which is sufficient for demonstrating the required database concepts but does not attempt to build a real-time sensor or gate-control system. 
A future version could include staff accounts, automated pricing based on duration, penalty charges, vehicle entry and exit logs, customer notifications and dashboards. Forms could also be added to reduce direct table editing, while reports could present revenue and occupancy trends for management. Access supports queries as reusable sources for forms and reports, which would provide a natural next stage after the core database has been implemented [5], 
[6]. 
Conclusion 
The proposed AutoPark Management System provides a structured relational solution for storing parking sites, slots, customers, vehicles, bookings and payments. The ERD establishes clear one-to-many relationships, while primary and foreign keys provide the basis for reliable links between records. The tables are organised to 3NF, which reduces unnecessary duplication and makes updates more manageable. Sample data and practical queries demonstrate how the system can support operational tasks such as finding available spaces, checking active bookings and reviewing revenue. 
Overall, the design meets the core requirements of the assignment and provides a suitable foundation for implementation in Microsoft Access. The remaining evidence should come from the student's completed Access database, including screenshots of the tables, relationships, query results and testing outcomes. 
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Appendix A – Evidence and Screenshots 
Replace the placeholders below with screenshots taken from the completed Microsoft Access database. Do not use screenshots from another database because the assessment asks for evidence of the work completed. 
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                    Figure 2. ParkingSite table in Datasheet/Design View. 
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Figure 3. ParkingSlot table in Datasheet/Design View. 
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Figure 4. Customer and Vehicle tables with sample records. 
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Figure 5. Booking and Payment tables with sample records 
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Figure 6. Q1 Available Slots query and result 
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Figure 7. Validation test showing referential integrity. 
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Customer Table - Sample Records

CustomeriD FirstName LastName | Phone Email Address

1 Aisha Rahman 7123456789 aisha.rahman@example.c 12 River Road, London
2 Daniel Morgan 7234567890 daniel.morgan@example. 45 Park Lane, London
3 Sofia Khan 7345678901 sofia.khan@example.com 8 Green Street, London
4 James Wilson 7456789012 james.wilson@example.c 22 Station Road, Londo
5 Priya Patel 7567890123 priya.patel@example.co 19 Market Street, Lond
6 Owen Davies 7678901234 owen.davies@example.co 7 King Street, London

lllustrative database evidence generated from the assignment sample data.
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Vehicle Table - Sample Records

VehiclelD CustomerID RegistrationNo VehicleType Make Model

1 1 LK21 ABC Car Toyota Corolla
2 2 MN19 DEF Car Ford Focus

3 3 PQ22 GHI Car Nissan Qashgqai
4 4 RS20 JKL Van Mercedes Vito

5 5 TU23 MNO Car Kia Sportage
6 6 VW18 PQR Motorcycle Honda CB500

lllustrative database evidence generated from the assignment sample data.
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Booking Table - Sample Records

BookingID CustomerID VehiclelD SlotID EntryDateTime ExitDateTime BookingStatus
1 1 1 1 2026-08-24 08:30 2026-08-24 12:30 Completed

2 2 2 4 2026-08-24 09:00 2026-08-24 13:00 Completed

3 3 3 8 2026-08-24 10:15 nan Active

4 4 4 4 2026-08-25 08:00 nan Active

5 5 5 5 2026-08-25 11:00 2026-08-25 14:00 Completed

6 1 1 1 2026-08-23 15:00 2026-08-23 17:00 Completed

7 6 6 7 2026-08-25 09:30 2026-08-25 11:30 Completed

8 2 2 4 2026-08-26 09:00 nan Booked

lllustrative database evidence generated from the assignment sample data.
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Q1 - Available Parking Slots

SiteName SlotNumber SlotType HourlyRate
Central Square co2 Accessible £3.50
Central Square co3 EV £4.50
Riverside Car Park RO2 Standard £3.00
Victoria Station Vo1l Standard £4.00
Victoria Station Vo3 EV £5.00

lllustrative database evidence generated from the assignment sample data.
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Validation and Testing

Test Action Expected Result
T1 Valid booking IDs Booking saves PASS*
T2 Invalid CustomeriD Record rejected PASS*
T3 Invalid SlotiD Record rejected PASS*
T4 Active booking + Q2 Active booking appears PASS*
T5 Paid payment + Q4 Revenue increases PASS*
T6 Available slot + Q1 Slot appears PASS*

lllustrative database evidence generated from the assignment sample data.
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AutoPark Management System - Entity Relationship Diagram
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Relationships - AutoPark Management System
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Illustrative relationship view based on the proposed relational design.

Payment

PK PaymentID
FK BookingID
Amount
PaymentMethod
PaymentStatus





