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[bookmark: _Toc234472850]Scenario Analysis
The AutoPark Management System will facilitate city officials in managing their parking services through the conversion of manual records to a database using Microsoft Access. The previous manual method of keeping track of customer information, vehicle information, parking slots, bookings and payment was prone to making errors, losing records and wasting the available parking space.
The database has been set up in such a way that the officials will be able to have all the relevant information stored and managed in one location. The officials will be able to record customer information, record the vehicle information, allocate parking slots, do bookings and payment processing as well as look up information.
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[bookmark: _Toc234472852]Figure 1: Entity Relationship Diagram (ERD) for the AutoPark Management System

The Entity Relationship Diagram (ERD) illustrates the structure of the AutoPark Management System database and the connections between its entities. The six main entities are Customer, Vehicle, ParkingSite, ParkingSlot, Booking, and Payment. Each table uses a primary key for record identification, while foreign keys maintain data consistency by linking related tables.Entity Relationship Diagrams are widely used to represent entities, attributes and the relationships within a relational database system [1].
The Customer table connects to the Vehicle table using the CustomerID field, so one customer can have several vehicles. The Vehicle table links to the Booking table through VehicleID, which lets each booking record the vehicle using the parking lot. The ParkingSite table connects to the ParkingSlot table with SiteID, so each site can have multiple parking spaces. The Booking table also links to the ParkingSlot table using SlotID to show which parking space is assigned. The Payment table connects to the Booking table with BookingID, making sure each payment matches the right booking.
These relationships make the database more efficient by cutting down on duplicate data, keeping information accurate, and making sure related records stay consistent across the system.
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	Entity
	Attribute
	Description
	Key

	Customer
	CustomerID
	Unique identifier for each customer
	Primary Key

	Customer
	First Name
	Customer’s First Name
	

	Customer
	Last Name
	Customer’s Last Name
	

	Customer
	PhoneNumber
	Customer’s Phone Number
	

	Customer
	Email
	Customer’s Email Address
	

	Vehicle
	VehicleID
	Unique identifier for each vehicle
	Primary Key

	Vehicle
	RegistrationNumber
	Vehicle Registration Plate
	

	Vehicle 
	Make
	Vehicle manufacturer
	

	Vehicle 
	Model
	Vehicle Model
	

	Vehicle
	CustomerID
	Links Vehicle to its owner
	Fore

	Booking 
	BookingID
	Unique Booking identifier 
	Primary Key

	Booking
	Entry Time
	Time vehicle entered the car park
	

	Booking
	Exit Time
	Time vehicle left the car park
	

	Booking
	VehicleID
	Vehicle linked to booking
	Foreign Key

	Booking
	SlotID
	Parking Slot Assigned 
	Foreign Key

	Parking Slot
	SlotID
	Unique parking slot identifier
	Primary Key

	Parking Slot
	SlotNumber
	Parking space Number
	

	Parking Slot 
	Status
	Availability of the parking slot
	

	Parking Slot
	SiteID
	Links slot to a parking site
	Foreign Key

	Parking Site
	SiteID
	Unique parking site identifier
	Primary Key

	Parking Site 
	SiteName
	Name of the parking site
	

	Parking Site 
	Address
	Parking site location
	

	Payment 
	PaymentID
	Unique Payment identifier
	Primary Key

	Payment
	Amount 
	Amount paid
	

	Payment 
	PaymentMethod
	Method of payment
	

	Payment 
	BookingID
	Links payment to booking 
	Foreign Key
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The AutoPark Management System database stores all the different pieces of information into distinct tables to prevent duplicate information.

Each of these tables will only focus on one aspect of the management system, such as customers, vehicle details, available parking spots, assigned parking spots, booking history, and payments. By organizing your information this way you can maintain organization and ease in managing records.

Each table has a primary key. Primary Keys create an unrepeatable value for each entry (record) within a particular table. Foreign Keys allow for multiple tables to be linked together. They help to ensure consistency and accuracy with the data. An example would be when linking Customers with Vehicles using Customer ID; another example would be linking Vehicle details to Booking History to Parking Slots to Payments using the Vehicle Details.

Within the fields of the database there is a Data Type associated with each field. AutoNumber is utilized for creating unique Primary Keys. Short Text is used for information that may include Names, Registration Numbers, Addresses etc. Date/Time is used for storing Dates/Times for Bookings/Payments. Currency is used for storing Payment Amounts. Utilizing appropriate Data Types will assist in maintaining accurate data and reducing errors.

When completed the Database Structure enables easy storage of data, locating data, reporting on data and ensures the relationship between tables remains correct. The use of Relational Database Design allows for expansion of features and tables should they become necessary at some time in the future.
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Normalisation of database involves organizing data in the relational database in a structured manner with an aim of reducing redundancy, improving consistency and ensuring the accuracy of the data. Database normalisation is a recognised technique used to reduce data redundancy and improve data integrity within relational databases [1]. The database structure of the AutoPark Management System was designed in such a way to ensure that it achieves third normal form (3NF).

First Normal Form (1NF)
The database is said to meet first normal form since each table in the database consists of a primary key for uniquely identifying the records. There are no repeating elements in any fields within the tables.
Second Normal Form (2NF)
The database also meets second normal form since it has met first normal form and also all non-key attributes are dependent solely on the table's primary key. Customer attributes are separated in Customer table, vehicle attributes in Vehicle table, and Booking attributes in Booking table. This ensures efficiency of the database.

Third Normal Form (3NF)
Also, the database meets third normal form since there are no transitive dependencies. Non-key attributes of the Booking table and Customer table are separated into different tables called Payment table and Parking table respectively. This ensures efficiency of data, consistency and minimizes redundancies.
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The AutoPark Management System database has been successfully implemented using Microsoft Access according to the completed database design. Microsoft Access provides tools for creating relational databases, defining relationships and executing queries [2]. The following six tables were created in the database; Customer, Vehicle, Parking Site, Parking Slot, Booking and Payment. A primary key was defined for each table to uniquely identify its records while foreign keys helped in establishing relationships among related tables. Appropriate data types such as AutoNumber, Short Text, Date/Time and Currency were chosen in order to ensure the accuracy and consistency of data input into the database. Once all tables were created, along with relationships between tables, some sample data was added to each of the tables to check out their working.
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[bookmark: _Toc234472858]Figure 2: Customer Table with Sample Data
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[bookmark: _Toc234472859]Figure 3: Vehicle Table with Sample Data
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[bookmark: _Toc234472860]Figure 4: ParkingSite Table with Sample Data
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[bookmark: _Toc234472861]Figure 5: ParkingSlot Table with Sample Data
[image: ]
[bookmark: _Toc234472862]Figure 6: Booking Table with Sample Data
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[bookmark: _Toc234472863]Figure 7: Payment Table with Sample Data
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[bookmark: _Toc234472865]Figure 8: (Query_Booking) Query showing all bookings.
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[bookmark: _Toc234472866]Figure 9: (Query_BookingID1) Query displaying BookingID1
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[bookmark: _Toc234472867]Figure 10: (Query_Customers) Query displaying all customers records.
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[bookmark: _Toc234472868]Figure 11: (Query_CompleteBookingInfo) Complete booking information showing customer, vehicle, parking slot, entry and exit times, and payment details.
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[bookmark: _Toc234472869]Figure 12: (Query_OccupiedSlots) Query displaying occupied parking slots together with the customer name, vehicle registration, slot number, and entry time.

These queries have been generated using Microsoft Access to extract the required information from the database of AutoPark Management System and prove that the relationship between the tables is functioning properly. Queries have been developed by keeping in view the specific requirements of the business and help users get quick access to the required information without the need to search the information from all the tables manually.
Some of the queries generated include available & occupied parking slots, customer & vehicle information and booking and payments. These queries are based on the information available in different tables, but due to the relationship and foreign keys between the tables, accurate results can be obtained. The success of these queries proves that the database has been set up successfully and the required information can be accessed easily.

[bookmark: _Toc234472870]Testing and validation
Testing and validating have been done throughout the development process of the AutoPark Management System in order to make sure that the database worked properly and gave proper results. Testing is an important stage of database development as it confirms that the system functions correctly and returns accurate results [3]. Each of the tables was filled with realistic sample data so that it could be made sure that the records could be added, saved and accessed without any problems. The relationship of each table with the other tables was validated by making sure that the values in foreign keys corresponded to the corresponding primary keys.
The queries created using Microsoft Access were run so that it could be assured that the database gives back the proper information. It could be seen that the database was able to give back the information related to customers' details, vehicles, parking slots, bookings and payments. Therefore, it can be said that the database met all the requirements of the AutoPark Management System.

[bookmark: _Toc234472871]Conclusion
The AutoPark Management System database has been designed and implemented in Microsoft Access software. The complete database consists of six interconnected tables which contain information about customers, vehicles, parking sites, parking slots, bookings and payments. Relationships between the tables have been created by applying primary and foreign keys in order to ensure accurate data representation without duplicates.
Database has been normalized up to Third Normal Form (3NF) in order to ensure its efficiency and data integrity. Data has been provided for all tables in order to check functionality of the database. Various queries have been created in order to obtain valuable information from the database. It has been proven that the database works properly and fulfills all the functional requirements of the parking management system.
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