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[bookmark: _Toc234460344]Scenario analysis
The auto park management system is designed to manage parking operations across multiple parking sites. The database stores information about customers vehicles, parking sites, parking slots, also booking and payments. The aim of system is to reduce manual records keeping, improve accuracy, increase efficiency and provide reports that support management decision making[1].



[bookmark: _Toc234460345](Microsoft access relationships)
[image: The image displays a diagram of a Microsoft Access database management system, featuring tables such as 'customer', 'booking', 'vehicle', and 'payment', along with various relationships and attributes.

AI-generated content may be incorrect.]n 
Figure1….
Shows the entity relationship diagram (ERD) created in Microsoft access. The database consists of six main entities: customer, vehicle, parking site, parking slot, booking and payment. Each table is linked using primary and foreign keys to maintain data integrity and support one-to-many relationships[1]
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Figure2…
The Entity relationship diagram (ERD) was created to plan the structure of the auto park management system database before implementation in Microsoft accesses. The diagram identifies the six entities (customer, vehicle, parking site, parking slot, and payment), their attributes, primary keys (pk), foreign keys (fk), and the one-to-many (1:M) relationship between them. This design helped ensure the database was organised normalised, and Capable of maintaining data integrity.

[bookmark: _Toc234460347]NORMALISATION	
The auto park management system database was normalised to third normal form (3nf).The data was separated into different tables, including customer, vehicle , booking, parking site , parking slot and payment, to reduce data duplication and improve data integrity. Primary keys and foreign key were used to create relationship between the tables and ensure that each table store information relating to single entity[1. 1.
[image: The image depicts an Access database interface for an Auto Park Management System, showing various tables, fields, and relationships.]
The database was normalised to third normal form (3nf), with data separated into related tables and linked using primary and foreign keys to reduce redundancy and improve data integrity.






[image: The image displays a database schema for an Auto Park Management System, showcasing various tables and relationships, including customer, booking, parkingsite, and payment tables, along with their associated fields.

AI-generated content may be incorrect.]
Relationship diagram showing the primary  and foreign keys and one-to-many relationship between the tables in the autopark management system database.




[bookmark: _Toc234460348]Data structure development 
Figure 3.1- creating the customer table
[image: The image displays a table in Microsoft Access, showcasing a database schema for an Auto Park Management System. It includes various fields like 'Customer', 'Field Name', 'Data Type', and 'Description', along with options for modifying field properties, such as field size and indexing.

AI-generated content may be incorrect.]
The customer table was created in Microsoft access using design view. The primary key costumer id was created as an AutoNumber field to uniquely identify each customer record[3. 3. 4. 3. 4. 5. 3. 4. 5. 6].



Figure 3.2-Defining customer fields
 -[image: The image displays a Microsoft Access database interface with various fields and tables, including customer information, booking details, and vehicle data, with options for data management and querying.

AI-generated content may be incorrect.]
The remaining fields were added to the customer table, including first name, last name, phone and email. Appropriate data types were selected, such as short text for names and email addresses. 


Figure 3.3- customer table populated with sample data 
[image: The image shows a Microsoft Access database interface with a table listing customer information, including names, phone numbers, and emails, with various actions like search, filter, and sort available.

AI-generated content may be incorrect.]
The customer table was populated with eight simple customer records to demonstrate how the database stores customer information .each record includes a unique customer id, customer name, phone numer and email address.

Figure 3.4-Vehicle table
[image: The image shows an interface for an Access database, with a table design view featuring fields for customer, vehicle, and other data types, and options for field properties.

AI-generated content may be incorrect.]

The vehicle table was created to store each customers vehicle. Unique vehicle id was assigned as the as primary key, while customer id was included as forign key to link each vehicle to ita owner. Additional fields include the registar number, make, model and colour of the vehicle.
Figure 3.5-vehicle table with sample data

[image: The image shows a Microsoft Access database interface, with various fields such as 'vehicle', 'make', 'model', 'colour', and 'parkingsite' displayed in a table, and some records like 'vehicleid', 'regnumber', 'customerid', and 'customer' selected.

AI-generated content may be incorrect.]
Sample vehicle records were entered into the vehicle table. Each vehicle is linked to a customer using customer id foregin key demonstrating the one-to-many relationship where one customer can own multiple vehicles.



Figure 3.6- parking site table 
[image: The image shows a table in an Access database management system, displaying various fields such as siteID, sitename, address, capacity, parkingslot, and vehicle, with options for adding new values and formatting.

AI-generated content may be incorrect.]

The parking table wa created to store information about each parking location.The table contains the primary key  siteid together with the site name,address and parking capcity.

Figure 3.7 -parking site tablewith sample data
[image: Search.

AI-generated content may be incorrect.]
Sample parking site records were added to demonstrate how multiple parking locations are stored within the database.Each parking  site is unique site id together with its location details and parking capacity.

Figure 3.8-parking slot table
[image: The image shows an Access database table design layout for an auto park management system, displaying fields such as 'slotid', 'siteid', and 'vehicle', with various attributes and options for data types, validation rules, and field properties.

AI-generated content may be incorrect.]
The parking slot table was created in mircosoft access using design view .The table contains the primary key slotid together with the field slotnumber, slot type,status, and siteid  field acts as foregin key, linking each parking slot to parking siteand supporting the relationship between the two tables.

Figure 3.9-parking slot table with sample data 

[image: The image displays a Microsoft Access database interface with fields and records related to an auto park management system.

AI-generated content may be incorrect.]












Sample data was entered into the parking slot table to demonstrate how individual parking are stored within the database.Each record contains a unique Slotid, slot number, slot type, availablity, status, and the siteid the identifies which parking site the slot belongs to.This data was used to test the functionality of the database.

Figure 3.10-booking table 
[image: The image displays an Access database schema for an auto park management system, with tables for customer, vehicle, parkingsite, and booking, along with their respective fields and properties.

AI-generated content may be incorrect.]
The booking table records each parking reservation made by customers. It contains the primary key bookingid and foreign key linking the booking to the customer, vehicle, and parking slot tables. Additional fields store the booking start time, end time and booking status.

Figure 3.11-Booking table with sample data 
[image: The image shows a table in Microsoft Access with columns for customer, vehicle, parking site, and booking status, along with specific booking details for various dates and times.

AI-generated content may be incorrect.]
Sample booking records were added to demonstrate how customers reserve parking spaces.Each booking links together a customer, vehicle and parking slot, together with the booking dates and current booking status.


Figure 3.12-payment table 
[image: The image displays a database interface for an auto park management system, showcasing various fields and data types.

AI-generated content may be incorrect.]
The payment table stores payment information for each booking . The primary key is paymentid, while bookingid is used as foreign key to associate each payment with a specific booking .additional fields include payment amount, payment date and payment method.

Figure 3.13-payment table with sample table 
[image: The image displays a table in Microsoft Access, showing various columns such as 'vehicle', 'parkingsite', 'parkingslot', 'booking', 'payment table', and 'payment status'. It includes data entries like payment amounts, payment methods, and payment dates, along with their statuses.

AI-generated content may be incorrect.]










Sample payment records were enterd to demonstrate how payments are recoreded for completed booking. Each payment is linked to its corresponding booking using the bookingid foregin key.

Figure 3.14-Database relationship 
[image: The image depicts an Access database interface for an Automatic Parking System, showcasing tables such as Parking Sites, Customers, Bookings, and Payments, along with various relationships and fields like customerID, bookingID, and paymentID.

AI-generated content may be incorrect.]
Shows the completed database relationship for the autopark mangement system. Primary key (PK) and foreginkeys (FK) were used to create one-to-may (1:M) relationships between the customer, vechicle , parking site , parki g slot, booking and payment table.These relationships maintain referential integrity by ensuring that related records are linked correctly and preventing invaild data from being enterd into the database.


figure 3.15-Database testing and validation
[image: The image displays a table layout in Microsoft Access, specifically the 'Booking' table, with columns such as 'BookingID', 'CustomerIDs', 'VehicleID', 'SlotID', 'StartTime', 'EndTime', and 'BookingStatus', along with validation rules and field properties.

AI-generated content may be incorrect.]
Design view of the booking table showing the fields and validation rules used to ensure data accruracy .





[image: The image shows an open Microsoft Access database, with a table listing bookings including fields such as booking ID, customer IDs, vehicle IDs, slot IDs, start and end times, and booking status.

AI-generated content may be incorrect.]
Figure2..
Mircosoft access displayed an error message when an invalid end time was entered.This prevented incorect data from being saved and confirmed that the validation rule was working .








[image: The image displays a table or spreadsheet within an Access database application, listing various fields such as BookingID, CustomerID, VehicleID, StartTime, EndTime, and BookingStatus, along with some sample data entries.]
The booking table successfully accepted vaild booking records because the end time was later thanthe start time. These confirms that vaildation rule is working correctly .





Figure 3.16 -Query test 
[image: The image shows a table or spreadsheet with a list of bookings, including details like customer IDs, vehicle IDs, start and end times, and booking statuses, such as 'completed' or 'active'.

AI-generated content may be incorrect.]

The figure shows the booking query created in mircosoft acces.The query retrives booking information from database , including the customerid, vehcile id , parking slot id, booking times, and booking status. The sucessful results demonstrate that the query dfunctions correctly and retrieves accurate data.

Figure 3.17- form test 
[image: The image displays an Access database interface with a table listing various queries related to a parking management system, including fields such as 'booking', 'customer', 'parkingsite', and 'vehicle'.

AI-generated content may be incorrect.]
This figure shows the booking form created in microsoft access. The form displays booking id, customerid , vehicle id , parkingid , parking slot id, booking start ime , end time, and booking status. The form was tasted successfully and confirms that records can be viewed accurately through the database interface.


Figure 3.18- report test 
[image: The image shows a table or spreadsheet layout in Microsoft Access, containing various fields such as date, time, and status, with data related to vehicle bookings, parkingsites, and payments.

AI-generated content may be incorrect.]
This shows the booking report generated in mircosoft access. The report displays booking information,including the booking id, customer id, vecile id, parking slot id,booking start time, end time, and booking status. The report was tasted successfully and presents the data in a clear , organised format suitable for viewing and printing.

[bookmark: _Toc234460349]Conclusion:
The project successfully designed and implemented an auto park management system using Microsoft access. The database was created to manage information about customers, vehicles, parking site, parking slot, bookings, and payments in structured and organised way.
Throughout the project, an entity relationship diagram (ERD) was produced to plan the database structure, and the database was normalised to third normal form (3nf) to reduce data redundancy and improve data integrity. Relationship between the tables were created using primary and foreign keys, ensuring that all records were linked correctly.
Tables were populated with realistic simple data, and a range of queries, forms and reports were developed to demonstrate the functionality of the system. Validation and testing confirmed that database performed as expected, with all records being stored, retrieved and displayed accurately.
Overall, the Auto park management system meets the requirements of the assignment by providing an efficient and reliable solution for database could be enhanced by adding features such as user login security, automated booking confirmations, online payment processing, and real-time parking space availability to further improve the system.
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