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[bookmark: _Toc119422492]Introduction
In this document the author aims to investigate SOAP – “Simple Object Access Protocol”, REST – “Representational State Transfer” and GraphQL web services. The author will then discuss any comparisons, benefits, and disadvantages of each. 
[bookmark: _Toc119422493]Web Services
Before discussing SOAP, REST and GraphQL web services it’s important to know what a “web service” is. In short, a web service typically refers to anything which provides communication via standard web protocols [1]. This is usually achieved via XML – “Extensible Markup Language” (a text-based format used to display structured information) [2]. A key requirement of a web services is that they can be written in different languages and are still able to communicate with various devices and technologies (using XML). Web services typically come in the form of APIs.
[bookmark: _Toc119422494]API - Application Programming Interface
API’s aim to provide mechanisms which allow two different devices to communicate with each other using generalised protocols. For example, a weather collection system collects daily weather statistics, an app on a smartphone can access these statistics through an API and display them [3]. A real example of this is “OpenWeather” - https://openweathermap.org/api.
[bookmark: _Toc119422495]GraphQL
GraphQL is different to the other technologies discussed later in this document as it is a programming language. In particular it is a query language specifically built to communicate with APIs. It provides easy to read descriptions of  data, which allows clients to request specific pieces of data and nothing else, saving bandwidth and other resources. It was created internally by Facebook in 2012 and made available to the public in 2015. It is still popular today with many companies such as GitHub, Shopify and of course Facebook still using it [4].
[bookmark: _Toc119422496]SOAP - Simple Object Access Protocol
SOAP, originally designed by Microsoft in 1998 [5] uses XML data to receive and send data via APIs (Application Programming Interface). Unlike REST and GraphQL, SOAP is a protocol which defines how to communicate structured data between devices. Because of its age, SOAP is considered outdated and complex and is being deprecated by Microsoft in specific applications [5].
[bookmark: _Toc119422497]Architecture of SOAP
SOAP uses a generic structure, which is important for specific use cases discussed later. Typically, an API using the protocol will require the following structure [6]:s
· Envelope – Contains all the data being transferred. Also lets devices know that the data contained is SOAP data.
· Header – Contains information about the XML.
· Body – Contains the message which was either sent or requested.
· Fault – Contains instructions on what to do if there’s an error and typically requests statuses from the API. 
[bookmark: _Toc119422498]REST - Representational State Transfer
[image: A Beginner's Tutorial for Understanding RESTful API [MLSDev]]Originally designed by Roy Fielding in 2000, he describes REST as something which [7]:
“provides a set of architectural constraints that, when applied as a whole, emphasizes scalability of component interactions, generality of interfaces, independent deployment of components, and intermediary components to reduce interaction latency, enforce security, and encapsulate legacy systems.”

So unlike SOAP, which is a protocol, REST is actually a methodology of building web services aiming to allow for the separation of data storage and user interface. REST APIs are considered the most common type of API due to their flexibility. For example, REST takes advantage of the basic foundations of the web by using HTTP (Hypertext Transfer Protocol) operations such as GET – used to request data, POST – used to send data, and DELETE- used to delete data [8].https://mlsdev.com/blog/81-a-beginner-s-tutorial-for-understanding-restful-api 

[bookmark: _Toc119422499]Comparisons
As discussed previously SOAP and REST are fundamentally different realms. While REST is used to create systems which can deal with operations that can be performed on web services. SOAP is a protocol which is focused on communicating information about objects and their states using XML. However, we can discuss the advantages and disadvantages of APIs using SOAP and APIs built with the REST methodology and where some might choose one over the other. 
[bookmark: _Toc119422500]SOAP
In the business world, where communication between several services must stick to a set of rules, SOAP is still most frequently utilised. A stricter protocol than REST’s approach, SOAP holds to objects, rules, and constraints. Larger companies started to utilise SOAP more frequently because Microsoft dominated the market [8].
· The protocol is extensible: extensions to the basic functionalities can be built and used without affecting the main characteristics.
· In addition to HTTP, SOAP can also run-on top of other transport protocols like SMTP. For asynchronous communication between clients and servers.
· Developers should have no limitations on the reasoning or philosophy they employ while creating SOAP clients or servers.





[bookmark: _Toc119422501]REST
REST emphasises on the actions that may be carried out on resources, whereas SOAP offers techniques of remotely accessing and altering objects. REST has been widely adopted by people using public APIs. Also, REST is usually the clearest option when choosing how to open a web API because it uses HTTP operations. Because of its popularity, RESTful APIs are now utilised and promoted by most significant Web companies [9].
In particular REST is better than SOAP in scenarios where the client does not need to receive all of the object information, as this can consume large resources including network bandwidth and hardware resources.
Another aspect is REST’s ease of use compared to SOAP. REST is always the victor if you are concerned with how long it takes developers to use your API for the first time. In most cases the developer just needs to send an HTTP GET request to a URL to receive data. The responses are typically delivered using JSON (a standardised method for consuming API data). The primary benefit of JSON is its compatibility with JavaScript and web browsers, which simplifies the creation of web applications that use can access APIs [10].
[bookmark: _Toc119422502]Assignment 1 – Practical Links
To access the practical part of this assessment please follow the following links 
 https://youtu.be/4FnfTE3f368 - video demo
https://nesty.uk/UniProject/Wiki/wikipediaV2.html - live site
[bookmark: _Toc119422503]Conclusion
In conclusion the author has discussed SOAP, REST and GraphQL and has found that each is connected in that they help provide users with ways of interacting with web services or APIs. The author has also compared REST and SOAP and found that REST APIs are more commonly found in the public domain where developers create interfaces with public data whereas SOAP based web services are found in closed off industrial settings dealing with private data.











Bibliography

[1] 	"What Are Web Services? Easy-to-Learn Concepts with Examples," Cleo, [Online]. Available: https://www.cleo.com/blog/knowledge-base-web-services. [Accessed 06 11 2022].
[2] 	W3C, "XML ESSENTIALS," [Online]. Available: https://www.w3.org/standards/xml/core. [Accessed 06 11 2022].
[3] 	A. w. services, "What is an API?," Amazon, [Online]. Available: https://aws.amazon.com/what-is/api/. [Accessed 06 11 2022].
[4] 	GraphQL, "What is GraphQL," Facebook, [Online]. Available: https://graphql.org/. [Accessed 06 11 2022].
[5] 	Microsoft, "SOAP Web Services," Microsoft, 15 02 2022. [Online]. Available: https://learn.microsoft.com/en-us/dynamics365/business-central/dev-itpro/webservices/soap-web-services. [Accessed 06 11 2022].
[6] 	MakeUseOf, "What Is SOAP API and Does It Still Work?," 01 11 2021. [Online]. Available: https://www.makeuseof.com/what-is-soap-api-does-it-work/#:~:text=SOAP%20reigns%20in%20the%20API,in%20some%20situations%2C%20after%20all.. [Accessed 06 11 2022].
[7] 	R. Fielding, "Architectural Styles and the Design of Network-based Software Architectures," UNIVERSITY OF CALIFORNIA, IRVINE, 2000.
[8] 	B. Pedro, "Is REST better than SOAP? Yes, in Some Use Cases," nordicapis, 30 01 2015. [Online]. Available: https://nordicapis.com/rest-better-than-soap-yes-use-cases/. [Accessed 06 11 2022].
[9] 	M. Smallcombe, "Why You Need a REST API," integrate.io, 09 08 2021. [Online]. Available: https://www.integrate.io/blog/why-you-need-a-rest-api/. [Accessed 06 11 2022].
[10] 	"What is JSON?," W3Schools, [Online]. Available: https://www.w3schools.com/whatis/whatis_json.asp. [Accessed 06 11 2022].

























1
	Project Proposal – Steven Moore


image3.png
REST API Design

Client

Database Database Data





image1.jpeg




image2.png
Prifysgol Cymru
% Y Drindod Dewi Sant

. University of Wales
Trinity Saint David

»




