Research and Implementation of task 1
ER modelling is frequently used to represent the structure of data as well as the relationship of Entities amongst one another and constraints involved within the data[1]. This is done before putting them through a relational schema diagram for use in your database. 
The ER Schema is constructed from 3 elements, Entity, Attribute and Relationship.
Entities
When building an ER Schema, one must identify the main objects that fit the needs of the users' aims. These objects are known as the Entities within the ER Schema[2].
There are several entities that are involved in the AMS database.  These Entities are independent and have a unique primary key that identifies each of the instances[3]. They are as follows:
· Parking site
· Parking slots
· Customers (vehicle owners)
· Vehicles
· Bookings 
· Payments
Attributes
After identifying the entities involved within the database, the facts pertaining to each entity is gathered. Attributes are the type of information of the entities that we wish to present within the database[2]. Attributes are that which describe the entity and each attribute gives a single piece of information regarding an entity[3] . In databases, when searching for a certain record, whether it be of a person, vehicle, site, slot, etc, it is through the attributes that you will be able to find what you are looking for. 
Within the entities of the AMS database. They are several attributes for each. They are:
1. Parking site
· Parking site ID (PK)
· Site name
· Address/postcode
· Total slots
2. Parking slots
· Slot ID (PK)
· Parking site ID (FK)
· Slot code
· Is active?
3. Customer
· Customer ID (PK)
· Full name
· Contact information
· Address
· Account status(active/suspended)
4. Vehicles
· Vehicle ID (PK)
· Costumer ID (FK)
· Registration number
· Vehicle type
· Make 
· Model
· Colour
5. Booking
· Booking ID (PK)
· Parking site ID (FK)
· Slot ID (FK)
· Vehicle ID (FK)
· Customer ID (FK)
· Booking type
· Status (booked, in progress, completed, cancelled)
· Entry time
· Exit time
6. Payment
· Payment ID (PK)
· Booking ID (FK)
· Payment time
· Amount
· Payment type
· Payment status
· Transaction reference
Relationships between the entities of the AMS Database
After collecting the entities within a Database, the relationship between the entities are to be established. This is the main feature within relational databases, as different relationship types control how different entity tables relate to one another[4]. The relationship types between the entities of the AMS Database are discussed below.
Relationships between them
Degree
· Binary relationship between ParkingSite and ParkingSlot
· Binary relationship between ParkingSlot and Booking
· Binary relationship between Customer and Vehicle
· Binary relationship between Vehicle and Booking
· binary relationship between Booking and Payment
Cardinality ratio
· One parking site→ many parking slots (1:N)
· One customer→ many vehicles and one vehicle→ many customer(M:N)
· One vehicle→ many bookings(1:N)
· One parking slot→ many bookings(1:N)
· One booking→ many payments(1:N)
Participation Constraints 
· Full Participation of ParkingSite for ParkingSlot and vice-versa
· Partial Participation of ParkingSlot for Booking and full participation of Booking for ParkingSlot
· Partial Participation of Customer for Vehicle and full participation of Vehicle for Customer
· Partial Participation of Vehicle for Booking and full participation of Booking for Vehicle
· Partial Participation of Booking for Payment and full participation of Payment for Booking
Relational Schema of AMS
Relational Schema describes the structure of a relational database. It represents the Entities as tables, attributes of those entities in the columns of their tables and links the Tables through their established relationships[5].
Parking_Site (ParkingSiteID, TotalSlots, StreetName, AddressNumber, PostCode)
ParkingSlot (ParkingSlotID, Slotcode, ParkingSiteID(FK))
Customer (CustomerID, FirstName, LastName, City, StreetName, DoorNumber, Postcode, AccountStatus, Email, PhoneNumber)
CustomerVehicle (CustomerID, VehicleID, CustomerVehicleID(PK))
Vehicle (VehicleID, CostumerVehicleID(FK), RegistrationNumber, VehicleType, Make, Colour, Model)
Booking (BookingID, CustomerID(FK), VehicleID(FK), ParkingSlotID(FK), ParkingSiteID(FK), Status, Entry, Exit)
Payment (PaymentID, BookingID, PaymentTime, Amount, PaymentStatus, PaymentType, TransactionReference)
Note: A new table has been created with the name “CustomerVehicle”. The reason is that Customer and Vehicle hold a Many-to-Many relationship. So when placing this into the Relational Schema, you are to create another table with the CustomerID and VehicleID being foreign keys linking back to the Customer and Vehicle Tables and will become a Composite primary key.
Normalisation
This process helps remove redundant data which creates maintenance problems[6]. If the same data information is stored needlessly in multiple places, then when change is made in one place of the database, the same data will have to be changed in the other places where the data is redundant. If not managed, can lose integrity and reliability within the Database.
Parking_Site- (ParkingSiteID, TotalSlots, StreetName, AddressNumber, PostCode)
This is already in 3NF. 
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences so it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
ParkingSlot- (ParkingSlotID, Slotcode, ParkingSiteID(FK))
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences so it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
Customer- (CustomerID, FirstName, LastName, City, StreetName, DoorNumber, Postcode, AccountStatus, Email, PhoneNumber)
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences so it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
CustomerVehicle- (CustomerID, VehicleID, CustomerVehicleID(PK))
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences so it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
Vehicle- (VehicleID, CostumerVehicleID(FK), RegistrationNumber, VehicleType, Make, Colour, Model)
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences so it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
Booking- (BookingID, CustomerID(FK), VehicleID(FK), ParkingSlotID(FK), ParkingSiteID(FK), Status, Entry, Exit)
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences except 1 which is ParkingSiteID with ParkingSiteID. But this doesn’t make it invalid. This makes it more reliable as by entering the ParkingSiteIID it specifies the location and solidifies correctness of data input of ParkingSlotID. So it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
Payment- (PaymentID, BookingID, PaymentTime, Amount, PaymentStatus, PaymentType, TransactionReference)
There are no atomic values, nor is there any repeating groups within the table so it passes 1NF. Doesn’t contain partial dependences so it passes 2NF. Doesn’t contain any transitive dependencies so it is 3NF.
Database For the AMS
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Relationships diagram/Relational Schema
[image: This image is a diagram from Microsoft Access, featuring a data model with various relationships and fields such as Customer, Vehicle, ParkingSite, and Payment, along with tools for managing and editing data.

AI-generated content may be incorrect.]
Figure 9: Relationships/Relational Schema
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