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GraphQL is an alternative approach to building web service APIs that differs significantly from the traditional REST architecture. Developed by Facebook in 2012 and released as an open-source project in 2015, GraphQL provides a more flexible and efficient way of interacting with APIs. While RESTful services operate on fixed, predefined endpoints and often return large amounts of unneeded data, GraphQL allows clients to request exactly what they need, no more and no less. This level of precision has made GraphQL a popular choice in modern application development, especially where front-end flexibility and efficient data retrieval are key priorities.
One of the main advantages of GraphQL is the ability for clients to customise their queries. This means users can tailor requests to obtain only the relevant fields they need, which effectively eliminates the issue of over-fetching or under-fetching data. In REST, it is common to either receive too much information or be forced to make multiple calls to gather related data. For instance, in a licence plate management system such as the one developed for this assignment, a REST API might have separate endpoints for searching available plates, retrieving prices, and accessing customer details. GraphQL simplifies this process by aggregating all of these data needs into a single, adaptable query. This reduces client-server communication, streamlines development, and significantly enhances performance.
GraphQL also improves efficiency by consolidating all requests through a single endpoint. This design eliminates the need for multiple versioned or nested endpoints, which are often used in REST to accommodate expanding application features. Instead, developers define a central schema that acts as a contract between the client and server. From this schema, all queries and mutations are validated and executed. This method proves particularly beneficial in mobile environments, where reducing the amount of transferred data directly correlates with better performance, faster load times, and a lower impact on limited bandwidth.
The strongly typed nature of GraphQL means that the schema explicitly defines the structure of available data, including types, relationships, and operations. This clarity facilitates better tooling, supports code generation, and allows for introspection. With introspection, developers can query the schema itself to discover what queries, types, and fields are available. This removes the need for extensive external documentation and encourages rapid development and debugging. For front-end developers working with frameworks such as React, this means they can construct their interfaces with confidence, knowing exactly what data they will receive. Furthermore, since the client determines the shape of the response, front-end and back-end teams can work more independently, thus speeding up development cycles.
A practical application of GraphQL in the licence plate system might involve searching for plates that begin with a specific prefix, such as “AB”, and retrieving the plate number, its price, availability status, and the name of the customer if the plate has already been purchased. With REST, this may require at least two separate requests and logic to join the data client-side. In GraphQL, the entire request can be handled in one concise query:
query {
  searchPlates(prefix: "AB") {
    plateNumber
    price
    isAvailable
    customer {
      name
    }
  }
}
The corresponding schema might be defined as follows:
type Query {
  searchPlates(prefix: String!): [Plate]
}

type Plate {
  plateNumber: String
  price: Float
  isAvailable: Boolean
  customer: Customer
}

type Customer {
  name: String
  email: String
}
This query returns a well-structured response, including only the necessary fields. Because the response is shaped by the client, there is no need for server-side filtering of data fields unless strictly necessary. In this way, GraphQL helps maintain a consistent and lean API design.
Another key benefit is the ability to evolve APIs without breaking existing clients. In REST, changes to endpoints or response structures often require versioning, which can become difficult to manage. GraphQL, by contrast, encourages backwards compatibility through the addition of new fields and types while preserving existing ones. This means newer clients can access enhanced features, while older clients continue to function without disruption. For teams maintaining large and long-lived applications, this flexibility is invaluable.
In terms of ecosystem and tooling, GraphQL is well supported across multiple platforms. Tools such as Apollo Server and Client, GraphQL Playground, and GraphiQL make it easy to test queries, inspect schemas, and integrate with existing front-end frameworks. Additionally, GraphQL can be layered on top of existing REST services or databases, allowing gradual adoption without requiring a full rewrite of the back-end. This makes it an excellent candidate for enhancing legacy systems with modern interfaces.
However, GraphQL is not without its challenges. Since clients can request arbitrary combinations of data, there is a risk of overly complex or costly queries. To mitigate this, developers must implement mechanisms such as query depth limiting, query complexity scoring, and timeout thresholds. Furthermore, standard HTTP caching strategies used in REST are less straightforward in GraphQL, requiring alternative approaches such as persisted queries and client-side caching solutions.
Despite these caveats, GraphQL proves to be a powerful and expressive tool, particularly when used in applications that demand flexibility and rich data interactions. In the context of this licence plate management system, a GraphQL layer would allow for more responsive searching, dynamic filtering, and cleaner integration with a React-based user interface. For example, users could apply real-time filters while typing into a search bar, without triggering redundant network requests or downloading unnecessary data.
In conclusion, GraphQL offers a robust and developer-friendly approach to designing modern web services. Its ability to support flexible, efficient, and maintainable APIs makes it well suited to complex applications like the personalised licence plate management system built in this project. When integrated with modern front-end frameworks and supported by a well-structured schema, GraphQL can significantly improve both performance and developer experience, making it a valuable addition to contemporary web application architecture.
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