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1.0 [bookmark: _Toc72118243]Simple Object Access Protocol (SOAP)

Released by Microsoft, SOAP is a XML-based protocol designed to provide an open and expandable platform for applications to communicate via the internet, regardless of operating system, or programming language [1].

1.1 [bookmark: _Toc72118244]How SOAP Works

The underlying API logic of the soap platform is written in WSDL (Web Service Description Language) and defines the necessary methods and processes that can be performed, allowing cross-platform functionality and a quick set-up of communications [2].  Soap follows a standardised approach to return data in XML format, a typical message consists of the following parts [3]:
	
· An envelope tag, used to define that start, and end of each new message

· The header, which provides a container for metadata, and a facility to influence the processing of a message.

· A body, which contains the response, and any error information that may have occurred during parsing.
	
1.2 [bookmark: _Toc72118245]Pros of SOAP

· Integrated Security protocols ensure enterprise-grade transaction quality for better privacy.

· Built-in error handling returns an error code alongside an explanation  within the response body.

· Universally accepted, with many available open-source implementations.

1.3 [bookmark: _Toc72118246]Cons of SOAP

· Returns large amounts of metadata and is limited to XML structures for both requests and responses.

· Specialised knowledge is required of all the protocols involved, and their restricted rules.

· Due to the large size of XML files, SOAP services require a large bandwidth.

[bookmark: _Toc72118247]1.4	SOAP Use Cases
	
The SOAP architecture is more commonly used within larger enterprise settings, like that of financial organisations, due to its rigid structure alongside the added benefits of integrated security, make it a suitable choice for enforcing formal contracts between API and client.

2.0 [bookmark: _Toc72118248]Representational State Transfer (REST)	

REST is an API with a clear architectural style, characterised by several architectural constraints it is the most widely adopted among API consumers today, because of its ability to represent data in simple formats such as JSON and XML [4].

[bookmark: _Toc72118249]2.1	How REST Works
	
While not as defined as SOAP, the REST API complies with six architectural constraints, these are [4]:

· A uniform interface that interacts with a server regardless of device or application constraints.

· All client / server interactions should be stateless, meaning the server will not store anything related to the session.

· Caching should only be applied to resources where applicable, and those resources must be able to declare themselves cacheable.

· The client application and server application should be able to evolve separately of each other.

· Utilisation of a layered architecture, where APIs are deployed on one server, data, and authentication requests are stored on another. 

· The ability for servers to return executable code to the client.
	
[bookmark: _Toc72118250]2.2	Pros of REST
	
· Caches data on the HTTP level without the need to configure additional cache modules.

· Stateless communication and a replicated repository makes REST a good choice when scalability is key.

· Supports multiple formats for storing and exchanging data.

[bookmark: _Toc72118251]2.3	Cons of REST

· Can return either too much or not enough data, meaning multiple request are often required.

· Lack of security makes it unsuitable for passing confidential data between client and server.

· Returns a lot of rich metadata which can impact on bandwidth.

[bookmark: _Toc72118252]2.4	REST Use Cases
	
The REST API is the most popular choice of architectures because of its simplicity, reliability, and flexibility to integrate certain tools and to develop single unified interfaces that can interact with those tools seamlessly [5].

3.0 [bookmark: _Toc72118253]GraphQL

GraphQL is a syntax that provides a clear description on how to make precise data requests, often utilised because of its ability to aggregate data from multiple sources and handle applications with large data models.

[bookmark: _Toc72118254]3.1	How GraphQL Works

The GraphQL architecture starts off my building a complex schema, that provides a description of any queries that can be made, and all the types it can return, this is called Schema Definition Language (SDL) [6]. 
	
[bookmark: _Toc72118255]3.2	Pros of GraphQL

· Faster response times by only fetching the exact and specific data in a single request [7].

· Uses a single, evolving version that provides continuous access to new features.

· Like SOAP, GraphQL provides details to any error that occur.

[bookmark: _Toc72118256]3.3	Cons of GraphQL

· Always returns a HTTP status code of 200 whether the query was successful or not, making error handling difficult [7].

· Lack of built-in caching support means relying on additional libraries or setting up a globally unique ID on the backend.

· Requires a lot of pre-development education to understand all operations.



[bookmark: _Toc72118257]3.4	GraphQL Use Cases
	
	GraphQL is often more efficient in the following scenarios:

· Mobile apps where bandwidth usage is a priority.

· Applications such a blogs, and social media where posts include nested comments or reactions.

· Interfaces such as dashboard where data needs to be retrieved from multiple data sources.

4.0 [bookmark: _Toc72118258]Conclusion

Each architecture has a different set of requirements and needs, choosing the correct one for the model being developed depends on the environment for which the model is being designed, the programming language being used, and the resources available to the developer. 
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