Introduction to GraphQL
GraphQL is a query language for APIs that allows clients to request only the data they need. It provides a more efficient and flexible alternative to traditional REST APIs.
Why GraphQL with .NET?
· Performance Efficiency: GraphQL reduces over-fetching of data.
· Flexibility: It allows clients to tailor requests as per their needs.
· Strong Typing: GraphQL APIs are strongly typed. This plays well with the .NET ecosystem, which is also strongly typed.
Coexistence of REST and GraphQL in a system in a system
1. Parallel Architecture:
· Dual Endpoint Strategy:
· Pros:
· Allows for a gradual migration or adoption of GraphQL without disrupting existing REST functionality.
· Keeps the concerns of REST and GraphQL separate, promoting clarity and maintainability.
· Cons:
· May result in duplicated endpoints for similar functionality between REST and GraphQL.
· Requires careful versioning to prevent breaking changes.
· Service Layer:
· Pros:
· Centralizes business logic, ensuring consistency across both interfaces.
· Facilitates code reusability and maintenance.
· Cons:
· Requires careful design to accommodate the specific needs of both REST and GraphQL.
· API Gateway:
· Pros:
· Provides a unified entry point for clients.
· Enables dynamic routing of requests based on their nature (REST or GraphQL).
· Cons:
· Adds an additional layer of complexity.
· Requires careful configuration to ensure proper routing.
2. Shared Database Access:
· ORM/ODM Usage:
· Pros:
· Abstracts away database-specific details, providing a consistent interface.
· Enhances code maintainability and readability.
· Cons:
· Requires careful consideration of performance implications.
· May introduce an additional layer of complexity.
· Database Design:
· Pros:
· Allows for optimizations tailored to the access patterns of both REST and GraphQL.
· Provides flexibility in adapting to evolving requirements.
· Cons:
· Requires a deep understanding of the data access patterns of both interfaces.
· Increases the complexity of database design.
· Concurrency Handling:
· Pros:
· Prevents conflicts when multiple operations are performed simultaneously.
· Ensures data consistency across REST and GraphQL operations.
· Cons:
· Requires careful implementation and testing.
· May introduce additional complexity in handling conflicts.

Adding GraphQL to a .NET Project
1. Choose a GraphQL Library:
2. Package Option
· HotChocolate:
· HotChocolate is a GraphQL server implementation for .NET.
· It supports ASP.NET Core and provides a simple and flexible way to add GraphQL to your project.
· GitHub: HotChocolate
· GraphQL.NET:
· GraphQL.NET is the original .NET implementation of the GraphQL specification.
· It integrates with ASP.NET Core and provides a powerful and extensible framework for building GraphQL APIs.
· GitHub: GraphQL.NET
· Entity Framework: 
· Useful for integrating with existing databases.
· Package : GraphQL.EntityFramework

· EntityGraphQL.AspNet
· Documentation: https://entitygraphql.github.io/
· Github: EntityGraphQL

3. Install the GraphQL Library:
· Depending on the chosen library, install the necessary NuGet packages.
# For HotChocolate dotnet add package HotChocolate.AspNetCore 
# For GraphQL.NET dotnet add package GraphQL 
4. Create GraphQL Schema:
· Define your GraphQL schema. This is where you specify the types and operations that clients can perform.

5. Integrate with Existing API:
· If you have an existing REST API you can reuse your data models and business logic.
· Create resolvers in your GraphQL schema that fetch data from your existing API or database. Resolvers are functions that resolve the data for a field in a GraphQL query.
AddQueryField(name: "posts", resolve: ctx => ctx.DbContext.Post);
· Ensure GraphQL queries are translated effectively to interact with the same database as your REST APIs.
· We register the GraphType in the ConfigureServices
	// GraphQL            
	GraphTypeTypeRegistry.Register<Post, PostGraph>();
	GraphTypeTypeRegistry.Register<User, UserGraph>();
EfGraphQLConventions.RegisterInContainer(services, (context) => (context as GraphQLUserContext)?.Context);
EfGraphQLConventions.RegisterConnectionTypesInContainer(services);
services.AddSingleton<IDocumentExecuter, EfDocumentExecuter>();
	services.AddSingleton<ISchema, GraphQLSchema>();

// Import also all the other created Graphs
foreach (Type type in GetGraphQlTypes())
{
services.AddScoped(type);
}
6. Expose GraphQL Endpoint:
· Configure your application to expose a GraphQL endpoint.
· For HotChocolate, you can use the MapGraphQL extension method in the ConfigureServices method.
services.AddGraphQLServer() .MapGraphQL(); 
· For GraphQL.NET, use the UseEndpoints method in the Configure method.
app.UseEndpoints(endpoints => { endpoints.MapGraphQL(); }); 
7. Test the GraphQL API:
· Use tools like Altair or GraphQL Playground to test your GraphQL API.
8. Best Practices
· Schema Design: Carefully design your GraphQL schema to reflect your data models accurately.
· Error Handling: Implement comprehensive error handling in your GraphQL APIs.
· Security: Ensure that your GraphQL endpoint is as secure as your REST endpoints.
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