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Sorry, I was unable to upload the video to YouTube despite verifying my account so I uploaded it here.
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[bookmark: _Toc198270264]Establishing proper data communication in between clients and servers is quite important for an effective functionality and high performance of web applications in today’s web development. For a while the industry go to method of creating web services was using RESTful APIs. GraphQL, which was initially created by Facebook, has widely become an effective alternative, though. It offers a more adaptable, effective, and developer-friendly method for retrieving and updating data from an API. This report examines the main advantages of GraphQL in web service applications.

[bookmark: _Toc198270265]Benefits of GraphQL in Web Services
GraphQL allows clients to make a very precise request just the data they require neither more nor less is one of its main benefits. Whereas in RESTful API the endpoints typically get full representation of the requested resource.  For instance, the REST endpoint may have things like a customer detail such as address, phone number, and other fields if a client requests only the customer’s name and email, they get everything which results in fetching more data than necessary.
The client specifies the fields they desires explicitly when using GraphQL. Consequently, only the requested data is returned by the server and prevents both over- and under-fetching of data which can significantly enhances frontend efficiency and overall network performance [1].
Each resource in a REST API is usually accessible through a distinct endpoint such as /plates, /owners, or /purchase-plates. Clients frequently must send several HTTP requests to various URLs in order to put together a full view that includes multiple resources. GraphQL makes this simpler by only exposing one endpoint, usually /graphql, via and this where all queries are transmitted. In order to request several pieces of data at once, clients structure their queries. For instance, by structuring the query appropriately, a client can possibly get both user and their order data in one request. In applications, where minimising requests is crucial, this significantly lowers the number of calls [2].





Also, a schema that details the data types and relationships is used to described GraphQL APIs. This is created in a unique syntax that are used as a contract across frontend and backend, which makes sure that there is clarity regarding the data that is accessible and the querying methods. For example, a user type with attributes like name, email, and orders is described by the schema it may specify which attributes are mandatory or not required, and each attribute has a type, such as String. Because of their structure, APIs are easy to validate and document [1].
GraphQL is excellent at combining data that is related. for instance, a client wishes to display a license plate's details, including the name and contact details of its owner, in a conventional RESTful configuration. To obtain the plate details, the client may need to make an initial call to an endpoint. Then, using the owner's details, the client may need to make a second call to retrieve the owner's data. By nesting queries in GraphQL, all this data can be retrieved in a one request which can enhance the performance and reduce complexity as a result [3].
Using tools like GraphiQL and Apollo Studio, developers can actively look at and test queries. These enhance speed of development and debugging through using the schema to give auto completion, inline documentation, and error checking. additionally, as queries in GraphQL are constructed from the client’s point of view, developers working on the frontend may make changes to the queries without needing to make changes on the backend, if the schema allows those attributes. The development process becomes more autonomous and flexible as a result [].

[bookmark: _Toc198270266]Conclusion
Using GraphQL, clients can request precisely the data they require from a single endpoint, providing a flexible and effective alternative for REST. It enhances developer experience, streamlines data aggregation, and boosts performance. It simplifies and speeds up data retrieval for applications. It is useful for creating responsive APIs, especially as the demand for modern web services.
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The main application package org example containing all Java source code.
[bookmark: _Toc198270269]Classes:
· Licence Plate class contains attributes such as plate text, price, status like purchased or available, purchase date, and owner. Each attribute has appropriate validation and annotations.
· Owner class represent owners of plates and used in mapping ownership of plates.
· Plate ownership class used as a join class to track plates ownership.
[bookmark: _Toc198270270]DTO:
· Plate and owner DTO used to expose only the required data in a repose.
[bookmark: _Toc198270271]Repository Interfaces:
· Plate, Owner and plate ownership.
[bookmark: _Toc198270272]Controller Classes:
· Plate controller handles requests for registering plates.
· Owner controller handles owner register and queries.
[bookmark: _Toc198270273]Security config:
· Security config handles security.
[bookmark: _Toc198270274]Validation:
· Appropriate validation applied across the application.
[bookmark: _Toc198270275]Filter logic:
· Logic to prevent predefined inappropriate plates to be registered.



[bookmark: _Toc198270276]How to run the application
· Import the application into IDE
· Ensure the Postgres is running and schema is created
·  Run the Rnps main class
· Access the backend endpoint http://localhost:8080/
·  Make the appropriate requests
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