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Introduction
As part of this assignment for this module, a Restful web service was created to represent the backend of a road tax management system. This document will outline the design and implementation choices made when designing the system, alongside their justifications where appropriate.
Running the service
Details can be found in the README file within the submitted code. 
Service Design
The service is designed to store the details of a car and their associated tax plans, along with the payments made towards a car’s road tax. This section will detail the entities and data transfer objects used in the system and the endpoints created to use them.
It is worth noting that the design of the tax plans implemented in this code are not reflective of the complex requirements of real-life road tax plans, and simple store a description and a value as an example of these systems.
Entities
Customer
This entity represents the users of the system. This entity stores two strings describing the name and email of a customer.
Tax Information
This entity represents a tax plan used by the system. As previously mentioned, this only stores a description and a cost, but in a real implementation this could contain various additional fields such as the rate for paying for 6 months of tax at a time.
Model
This entity describes a model of a car and stores the manufacturer name, model name, number of seats and wheels. It also contains a reference to a Tax Information entity, representing the required road tax for this model of car.
Car
This entity represents an individual car and stores the registration plate of a car, along with a reference to a customer and a model, so as to fully describe the car and who owns it. The model is not described in this entity as ay cars could be of the same model. The registration acts as the primary key for this entity as there should never exist more than one registration plate for separate cars.
Payment
This entity describes a payment made in the system. It stores the registration of the car involved in the payment, a payment date and the total paid. No other information is stored in this entity as the details of the car and car owner can be obtained by finding the car referenced by the registration number.
Data Transfer Objects (DTOs)
The following DTOs are used in the service to either restrict the amount of information travelling through various points or to better structure it for viewing.
AddCarDTO
This DTO stores the registration of a car, and an integer representation of the id fields of a customer and model record, to allow for input through the body of a request. This is done so that only the id is required as if these were stored as their entity types the request would need to exactly describe a matching record in the database.
AddModelDTO
As above this DTO is for input through a request body, and stores a manufacturer name, model name, number of seats and wheels and an integer representation of a tax plan record id.
CarDetailsDTO
This DTO stores the registration, model name, manufacturer name and owner of a car, to describe only those details for response bodies.
CarRegDTO
This DTO only stores a registration number, so that a request body can pass a string alone through. This was implemented as there were originally some issues passing in a string object alone as a request body and this solved the issues, so was born out of perceived necessity.
OwnerTransactionDTO
This DTO describes a payment object for use in request bodies.
ReturnModelDTO
This DTO is intended for use in response bodies and mimics a model entity, but also stores a TaxInfoDTO to show additional information about the model entity not stored by it.
TaxInfoDTO & TaxInfoWithOptionalsDTO
This holds information about a tax plan. The optional variant allows request bodies to only specify one or both fields.
End Points
This section describes the endpoints created for the service, and justifies the security level defined for each one. For example requests of these end points please import the collection included in the code to postman.
/addcustomer
· Description: Adds a customer to the system.
· Authorisation: Basic User
· Notes: This would be used when users sign up to the system to manage their road tax
/addTaxInfo
· Description: Adds a tax plan to the system.
· Authorisation: Admin User
· Notes: This is admin level as customers should not be able to define their own tax plans.
/addModel
· Description: Adds a model to the system.
· Authorisation: Admin User
· Notes: An admin would need to define models so as to properly link the correct tax plan to it
/addCar
· Description: Adds a car to the system.
· Authorisation: Basic User
· Notes: A customer would register their car into the system ready to start making payments.
/deleteCar
· Description: Removes a car from the system.
· Authorisation: Admin User
· Notes: Entirely removing records of a car would require many other details to be removed from the system, alongside removing possibly required historical data. Only admins should access this so as not to lose data unnecessarily.
/updateTaxInfo
· Description: Updates tax plan information
· Authorisation: Admin user
· Notes: All tax plan information must be controlled by an admin.
/models
· Description: Retrieves all models in the system.
· Authorisation: Basic User
· Notes: User can use the information from this to find their car model and required tax plan.
/models/{id}
· Description: Retrieves a specific model in the system.
· Authorisation: Basic User
· Notes: User can use the information from this to find their car model and required tax plan.
/createPayment
· Description: Creates a payment in the system
· Authorisation: Basic User
· Notes: Customers would need to access this to make payments.
/payments
· Description: Retrieves all payments
· Authorisation: Admin User
· Notes: As the resulting information could contain information about others, only admins should access it.
/payments/{id}
· Description: Retrieves a payment in the system.
· Authorisation: Admin user
· Notes: As the resulting information could contain information about others, only admins should access it.
/customers/{id}/payments
· Description: Retrieves payments made by a customer in the system.
· Authorisation: Admin user
· Notes: As the resulting information could contain information about others, only admins should access it.
/customers
· Description: Retrieves all customers in the system.
· Authorisation: Admin user
· Notes: As the resulting information could contain information about others, only admins should access it.
/customers/{id}
· Description: Retrieves a customer in the system.
· Authorisation: Admin user
· Notes: As the resulting information could contain information about others, only admins should access it.
/cars
· Description: Retrieves all cars in the system.
· Authorisation: Admin user
· Notes: As the resulting information could contain information about others, only admins should access it.
/cars/{id}
· Description: Retrieves a car in the system.
· Authorisation: Admin user
· Notes: As the resulting information could contain information about others, only admins should access it.
/taxInfo
· Description: Retrieves all tax plans in the system.
· Authorisation: Basic user
· Notes: Allows customers to view all available tax plans
/taxInfo/{id}
· Description: Retrieves all tax plans in the system.
· Authorisation: Basic user
· Notes: Allows customers to view specific tax plans
/cars/{registration}/taxed
· Description: Tells if a car has had road tax paid for within the last year.
· Authorisation: Basic user
· Notes: Allows customers to see if any car has been taxed, which could be useful utility for somebody buying a new car.
