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As more services and applications become cloud based, it becomes increasingly important for one to understand the standardized protocols, and the technologies available to use. As such, the following report compares and contrasts web technologies and standards for cloud based services, namely: REST (Representational State Transfer), SOAP (Simple Object Access Protocol), and GraphQL. The main comparison focuses on REST and SOAP, as GraphQL is yet to be standardized [1].
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[bookmark: _Toc60497198]Introduction
The following report aims to draw a comparison between three methods of communicating data between server-side and client-side: REST (Representational State Transfer), SOAP (Simple Object Access Protocol), and GraphQL. Starting with SOAP, the oldest of the three, the main comparison will be between it and REST, with some focus being given to GraphQL. Next, the benefits and drawbacks for each shall be weighed up.


























[bookmark: _Toc60497199]1 – Comparison
[bookmark: _Toc60497200]1.1 – SOAP
SOAP is the oldest of the three services to compare, initially developed as XML-RCP in 1998 and later published as SOAP by W3C in 1999 (release version 1.2 coming in 2001 and last updated 2007) [1] [2]. SOAP was designed to be a standardized specification for using XML (Extensible Mark-up Language) to communicate between programming languages, as there was not yet a standard specification for how each language used XML [3]. Prior to SOAP, there were previous attempts at messaging services, namely Distributed Component Object Model (DCOM), and Common Object Request Broker Architecture (COBRA), that relied on binary messaging rather than XML [1]. SOAP is designed to be highly extensible, with many addon services following the WS-X naming convention (i.e. WS-Security, WS-Policy etc) as well as many other abbreviations, allowing people to pick and choose which parts of SOAP they needed of wanted for a particular task. SOAP requests have built-in error handling, with information relating to the error if a problem occurs. Depending on what programming language is being used for development, as well as what IDE is being used, request writing can be a tedious affair; many languages provide shortcuts to make ones life easier, .NET languages almost entirely abstract the XML away from the developer.
[bookmark: _Toc60497201]1.2 – REST
Introduced in 2000 by Roy Fielding, REST is a far more lightweight and easier to learn and use API compared to SOAP. Being very similar in terms of functionality and what they actually do, one of the main differences and advantages to REST over SOAP is the far simpler (and wider range of options available for) writing requests and receiving responses. REST mainly uses JSON (JavaScript Object Notation) as the format for requests, and can provide responses with JSON, CSV (Command Separated Value), and RSS (Really Simple Syndication) [1]. There are other formats available when using REST, which is part of the point; to be able to receive the output in the form you need for the task you are working on for whatever language you are using. REST is more tightly coupled to the Hypertext Transfer Protocol (HTTP) standards and conventions, and makes use of the CRUD verbs for requests. REST has essentially become the standard for API development and cloud-based services [4].
[bookmark: _Toc60497202]1.3 – GraphQL 
More recently there is GraphQL, developed in 2012, initially released in 2015, with its current stable release in 2018. The main highlight of GraphQL to consider is being able to aggregate data from different sources more easily, and do in one fetch what would need to be done in multiple fetches with REST. An important distinction must be made though, between GraphQL and REST; “GraphQL is a language while REST is an architecture pattern” [5] [6]. GraphQL is able to provide functionality and flexibility where REST may fall down, but is not a replacement for REST. It was initially developed by Facebook as a way to make their lives easier and to reduce the learning curve for their product developers, then later became open source in 2016. GraphQL is more query based in terms on the requests you send, and as such you can request what specific data you receive back in the JSON format, rather than receiving back the full JSON block and then choosing what you are going to use. This is the same no matter how many sources it may be requesting data from, only the data that has been requested will be returned 



2 – Benefits and Drawbacks
2.1 – SOAP
· Standardized
· Access to the extensive WS-X addon services
· Error handling
· Platform independent 
2.2 – REST
· Easier to learn
· Wider range of available message formats
· Similar to the design philosophies of other technologies
2.3 - GraphQL
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