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[bookmark: _Toc1367997925][bookmark: _Toc480567133]1.Introduction
Database systems play an important part of modern-day organisations by ensuring retrieval with efficient storage and managing the information. Various of businesses rely on such databases for operational activities, decision making progression and lowering the risk of written manual record keeping. Relational databases are efficient because they organise information into tables ensuring the data is consistent and keeps its integrity
This report showcases the design and development of a relational database solution for Auto Park Management System, a parking services provider around the city [[1]. At the moments, the company records entries from the vehicles, information about parking slots, customer details and payment transactions manually. This current approach creates problems like data duplication, inconsistencies and delayed information retrieval as well as poor tracking of parking slots and availability.
The idea behind the project is to design and implement a different modern-day database capable of managing customers and their information, vehicles and parking slots for them, payment information, locations bookings etc. The suggested idea aims to automate the parking management process while minimising the risks of data duplication. incorrect information about slots and to also provide accurate managerial decision-making.
[bookmark: _Toc1146695691][bookmark: _Toc222297639]2.Scenario Analysis
The new Management System operates numerous of parking sites around the city, and the organisation demands to centralise the database so that its capable of managing the parking sites more efficiently. The analysis of the scenario recognized multiple key entities for the database design
[bookmark: _Toc1707198386][bookmark: _Toc917792328]Customer
Each Customer represents their own vehicle as the owners who use the parking sites. Relevant information for each customer is:
· CustomerID
· FirstName
· LastName
· PhoneNumber
· EmailAddress
CustomerID is the primary key and distinctly distinguishes each customer from the rest
[bookmark: _Toc2058105708][bookmark: _Toc270030090]Vehicle
Each Customer may have one or more vehicles and the information in the database includes:
· VehicleID
· CustomerID
· RegistrationNumber
· VehicleType and Make
· VehicleColour
VehicleID serves as the main key while the CustomerID acts as a different key linking vehicles to the customers
[bookmark: _Toc1180527219][bookmark: _Toc1559627629]Parking site
The organisation manages several car parks around the city. The attributes included are:
· SideID
· Site Name
· Location
· Capacity
[bookmark: _Toc1353400955][bookmark: _Toc599757292]Parking Slot
Each parking site has its own parking slots. The key variables included are:
· SlotID
· SideID
· SlotNumber
· SlotType
· Status
The SIdeID variable forms the relationship between parking sites and parking slots
[bookmark: _Toc1201927184][bookmark: _Toc579029838]Booking
Booking record, parking reservation as well as the vehicle occupancy details. The main attributes contain:
· BookingID
· CustomerID
· VehicleID
· SlotID
· BookingDate
· StartTime
· EndTime
[bookmark: _Toc489259695][bookmark: _Toc1138248528]Payment
Payments stores all the financial transactional information connected to the booking process. Key attributes include:
· PaymentID
· BookingID
· Amount
· PaymentDate
· PaymentMethod
[bookmark: _Toc748841758][bookmark: _Toc516064581]Relationships
Relationships between the different essential entities were identified such as:
· One customer can have more than one vehicle
· One customer can create more than one booking
· One vehicle can have many bookings
· One Parking site contains many parking slots
· One parking slot can be linked with various of different bookings over the period
· One booking generates one payment record
[bookmark: _Toc316941291][bookmark: _Toc1692603238]3.Entity Relationship Diagram
The entity relationship diagram was created to visually demonstrate the relationship between different entities [[2]. The ERD clearly shows:
· Primary Keys for all Main Variables
· Foreign key relationships
· One-to-other cardinalities
· Data dependencies between entities and tables
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[bookmark: _Toc1426667634][bookmark: _Toc2081843743]4. Database Design and Development
The database was made using rational database principles to ensure data consistency, reduce repetition and keep its integrity.
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[bookmark: _Toc192349751][bookmark: _Toc364368393]Referential Integrity
The created relationships were made using Microsoft Access Relationship View. The Integrity was enforced to make sure that the foreign key variables correspond normally with the main key values. This improves data accuracy and prevents orphan records. 
[bookmark: _Toc1408365608][bookmark: _Toc1759015424]5. Normalisation Process
Normalisation of the process is a key database design technique to minimise repetition and clear any unwanted dependencies [3].
[bookmark: _Toc436613641][bookmark: _Toc1214754429]First Normal Form (1FN)
The database fulfils 1FN because:
· Each Table has atomic values
· Groups that already exist don’t repeat
· Every row is identified by its own primary key 
[bookmark: _Toc1374870882][bookmark: _Toc1032842100]Second Normal Form (2FN)
The database satisfies 2NF since:
· The other non-key attributes rely on the entire primary key
· The partial dependency between them has been eliminated
For instance, customer data and information is stored separately from booking information
[bookmark: _Toc289526385][bookmark: _Toc1321887412]Third Normal Form (3FN)
The database meets 3NF because:
· No transitive dependencies exist
· Non-key variables depend only on primary variables
For instance, the vehicle details are stored in Vehicle table, not in Booking records. This helps for improving maintenance and lowers the risk of duplication. The normalisation process overall improves data consistency and lowers storage inefficiencies.
[bookmark: _Toc34692449][bookmark: _Toc671612995]6. Database Implementation in Microsoft Access
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This database was created with Microsoft Access, and the tables created Customer, Vehicle, ParkingSite, ParkingSlot, Booking and Payment were each assigned with a primary key implementing an AutoNumber field. Foreign Keys were also added to the database to link the tables together[4]. The referential integrity was implemented to make sure that records are accurate and consistent. For instance, a vehicle cannot be linked to a customer except if that customer exists already in Customer table
[image: ]
[image: ]
[image: ]

[bookmark: _Toc1317779049][bookmark: _Toc176776022]7.Sample Data Population
[bookmark: _Toc802354067][bookmark: _Toc1437995523]Sample Customers
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[bookmark: _Toc986621303][bookmark: _Toc1832673903]Sample Sites
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[bookmark: _Toc1323451223][bookmark: _Toc1233292089]Sample Vehicles
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[bookmark: _Toc1213955179][bookmark: _Toc1814983576]Sample Parking Slot
[image: ]
[bookmark: _Toc277678367][bookmark: _Toc84255923]Sample Booking
[image: ]Sample Payment
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The sample data above was entered to show the functionality of the database with five realistic records that were added into each database, letting the relationship and the inquires be tested effectively. The data shown reflects with usual parking management which includes vehicle parking and booking records and transactions, 
[bookmark: _Toc2124404346][bookmark: _Toc503755097]8.Query Development and Results
[bookmark: _Toc204654510][bookmark: _Toc63819407]Query 1: Occupied Parking Slot
The selected queries were used to join, fetch and simplify information stored throughout the database [5].
Purpose- The query shows parking slots that are currently “taken”. It allows the database to monitor the taken parking spaces and after that to calculate which parking slots are free
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[bookmark: _Toc844558116][bookmark: _Toc1076685125]Query 2: Vehicle Details by Parking Slot
Purpose- The query under shows the exact details of the vehicle in the parking spot. This also monitors which parking slots are taken, and if they are taken, we can see all the important information about each parking vehicle.
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[bookmark: _Toc769120201][bookmark: _Toc1016515631]Query 3: Total Revenue Generated 
Purpose- The query under is basic and it shows the amount of money generated because of total revenue, which gets calculated by how many customers have arrived today.
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[bookmark: _Toc1120325368][bookmark: _Toc878876682]Query 4: Customer Payment History
Purpose- The query shown aims to show each customers payment history to verify that the transactions have been going through and the extra details of how they paid and on what date they paid.
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[bookmark: _Toc631318403][bookmark: _Toc616741713]Query 5: Most Frequent Used Parking Site 
Purpose- The query displayed aims to show with parking site is used the most out of all of them for research purposes. The idea is knowing which parking site is the most used so that eventually in the future, the parking site can be expanded.
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[bookmark: _Toc1048093676][bookmark: _Toc392141937]9. Validation and Testing
The testing was conducted to prove that all database functions performed as normal.
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	Test ID
	Test Performed
	Expected Result
	Actual Result
	Status

	T01
	Add valid vehicle
	The record is saved
	The record was saved successfully
	Pass

	T02
	Add vehicle with ID 99
	The record was not saved
	Related customer error
	Pass

	T03
	Add vehicle with ID 6
	The vehicle was saved and linked
	Vehicle added successfully
	Pass

	T04
	Add booking with ID 99
	Access denied due to wrong CustomerID
	Related CustomerID Error shown
	Pass

	T05
	Add booking using ID 6
	Booking saved successfully
	Booking linked and added 
	Pass



The testing confirmed that the relationship between non-key attributes and main variables function correctly, the data integrity is well maintained, the requests return accurate information and that the requirements are satisfied.
[bookmark: _Toc1638617343][bookmark: _Toc1934388738]10.Reflection and Future Improvements
This project managed to design and develop a rational database solution using Microsoft Access. One of the setbacks faced was designing relationships that accurately portrayed with real life scenarios in the parking operation while keeping a normal structure.
The database was created with Access which made implementation much simpler and allowed efficient development of forms, tables and requests. However, with more improvement in the future the system could be even better. Potential improvements include:
· Automated confirmation after booking
· Occupancy monitoring in real time
· Number plate recognition
· Login system and security controls
· Mobile app with everything about the parking lots
· Dashboard reporting information and updates to management
With these improvements, the operation would significantly improve and could even scale above its expectations.
[bookmark: _Toc546102127][bookmark: _Toc1028804610]11. Conclusion
The project managed too successfully design and implement a database solution with Microsoft Access for AutoPark Management System. The system faced the issues with the manual record keeping by generating a more structured data management, better accuracy and efficient information retrieval.

The database includes important key variables such as customers, parking sites and slots, vehicle information, payments and bookings all connected through the relationship and constraints, which was designed to be normalised to third normal form which helped reducing repetition and improves its integrity.

The testing phase showed us that the database performs effectively and meets the operational requirements for the company. Overall, the implemented solution gave a stronger foundation for a modern parking management system which also supports future business growth.
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