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[bookmark: _Toc210402485]Scenario Analysis
In this section you explain the scenario given in the coursework brief in your own words.

The AutoPark Management System is designed to help manage parking operations across multiple parking sites in a city. Currently, customer information, vehicle details, parking slots and payments are recorded manually, which can lead to errors and data loss. The purpose of this database system is to automate the parking process by storing information about customers, vehicles, parking slots, bookings and payments. The system allows parking management to track vehicle movements, monitor slot availability and record payments efficiently. The database provides a centralised solution that improves data accuracy, reduces paperwork and supports better decision-making through queries and reports.
[bookmark: _Toc210402486]Entity Relationship Diagram (ERD)
[bookmark: _Hlk170769605]
1. [bookmark: _Toc210402487]List of attributes and their descriptions
Provide the description of all the attributes and the entities in your ER diagram. Identify the primary keys in each entity.

Entity						Attributes

Customer					CustomerID, FirstName, LastName, 
						Phone, Email	
Vehicle					VehicleID, RegistrationNumber, Brand,						Model, CustomerID				
               ParkingSit					SiteID, SiteName, Location

ParkingSlot					SlotID, SlotNumber, Floor, Statut,							SiteID			

 Booking Payment				PaymentID, BookingID, Amount, 
						PaymentDate, PaymentMethod

Primary Keys:  CustomerID, VehicleID, SiteID, SlotID, BookingID, PaymentID

2. [bookmark: _Toc210402488]List of relationships and their meaning. 
Provide the list of all relationships. For each relationship escribe the cardinality and participation constraints

A customer can own many vehicles (1:M).
                        A vehicle can have many bookings (1:M).
 A parking site can contain many parking slots (1:M). 
 A parking slot can be used in many bookings over time (1:M). 
 A booking is associated with one payment (1:1).
3. [bookmark: _Toc210402489]ER diagram:  
Provide the screenshot of the ER diagram you have made. Your ER diagram must show all the entities, their attributes, relationships between entities, cardinality and participation constraints. 

List out all the foreign keys of the entities and the primary keys which they are referring to.
[bookmark: _Toc210402490]Normalization 

Provide the normalized table for the ER diagram you have made. 

(Hint: To provide the normalized table, you will first have to generate relational schema by applying  ER to relational schema reduction rules discussed in week 4 and then you have to apply 1NF, 2NF and 3NF on the generated schema)

The database was normalized to Third Normal Form (3NF).

 First Normal Form (1NF):

 All tables contain atomic values. Each field stores only one value and there are no repeating groups.

 Second Normal Form (2NF):

 All non-key attributes are fully dependent on the primary key. Each table has a unique primary key such as CustomerID, VehicleID, SiteID, SlotID, BookingID and PaymentID.

 Third Normal Form (3NF): 

There are no transitive dependencies. Customer information, vehicle information, booking information and payment information are stored in separate tables. This reduces data redundancy and improves data integrity. 

The database structure satisfies 1NF, 2NF and 3NF requirements.

[bookmark: _Toc210402491]Sample Data Population 
		Screenshot of the all the tables showing the data
[bookmark: _Toc210402492]Query Development
	Which query was executed and the screenshot of the results

The following queries were created to demonstrate how the AutoPark database can be used by management.
 Query 1: Occupied Parking Slots This query displays all parking slots that are currently occupied. 
SELECT *
 FROM ParkingSlot
 WHERE Statut = "Occupied";
 Ps: see appendix 
Query 2: Free Parking Slots This query displays all parking slots that are currently free. 
SELECT *
 FROM ParkingSlot 
WHERE Statut = "Free";
 Ps: see appendix 
Query 3: Payments Greater Than 20 This query displays payments where the amount is greater than 20. 
SELECT *
 FROM Payment
 WHERE Amount > 20;
 Query 4: All Vehicles This query displays all vehicles stored in the database. 
SELECT *
 FROM Vehicle;
 Ps: See appendix


[bookmark: _Toc210402493]Testing and Validation

Description of how you tested and validated all the functional requirements

The database was tested by entering sample data into all tables and verifying that relationships were working correctly. The following tests were performed:

 • Customer records were successfully added. 
 • Vehicle records were linked correctly to customers.
 • Parking slots were linked to parking sites. 
 • Bookings were linked to vehicles and parking slots. 
 • Payments were linked to bookings.
 • Queries returned the expected results.

 The results confirmed that the database met the functional requirements of the AutoPark Management System.

[bookmark: _Toc210402494]Design Decisions and Future Work
1. [bookmark: _Toc210402495]Design Decisions: Explaining your design decisions, summarising what you built, and reflecting on any challenges you faced

The database was designed using separate tables for customers, vehicles, parking sites, parking slots, bookings and payments.

 Primary keys were used to uniquely identify records, while foreign keys were used to establish relationships between tables.

 Referential integrity was applied to prevent invalid records from being entered and to improve data consistency.

2. [bookmark: _Toc210402496]Future Work: If you would like to implement any feature in the future

Future improvements could include online booking, automated payment processing, customer login functionality and real-time parking space availability. 

Additional reports could also be developed to analyse revenue trends and parking site usage.

[bookmark: _Toc210402497]References: 
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