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[bookmark: _Toc61039905]SOAP:
SOAP stands for Simple Object Access Protocol and first appeared in 1998 though it was not fully released until 2007. SOAP was the answer to a problem that many developers had when it came to contacting servers using web applications. SOAP was the first universal standard of exchanging information using webservices.
SOAP uses two basic functions:
· GET:
GET is used when retrieving data from a server

· POST:
POST is used when adding data to a server or editing existing data

Advantages:
· Transport protocol:
A very useful attribute of SOAP is that it is compatible with any transfer protocols including SMTP and HTTP. An attribute which REST lacks.

· Data typing:
SOAP is also endowed with strong data typing which aids in communication.

Disadvantages:
· Package size:
A disadvantage of SOAP is that users cannot be very specific when requesting data from a database. Let us say that a user wanted to display a student’s age on a webpage, they would need to request all data within said student’s record, from the server, and then, on the client side, specify that only the age is to be displayed. This is a clumsy method of displaying data made worse by SOAPs already cumbersome data requests and responses.

Below are examples of a SOAP request and response. It is plain to see that each contains a large amount of data which will likely slow down communications between the two devices.

[image: api-architecture-rest-soap-graphql-request-response]

· Data format:
Another disadvantage of SOAP is that it is restricted to using only XML. This can prove quite detrimental to its usability and popularity among developers.

· Caching:
SOAP also lacks a cache which detriments its communications speed even further.

[bookmark: _Toc61039906]REST:
SOAP stands for Representational State Transfer and was created as an answer to many of the problems that users had with soap. REST usually requires little more than a URL when sending request to a server.
Advantages:
· Data format:
One advantage of using REST is that it is compatible with XML, Json or any other mark-up languages making it more flexible than APIs such as SOAP.

· Caching:
Out of SOAP, REST and GraphQL REST is the only API with any built in HTTP cache mechanisms. This could potentially lessen the amount of data required for requests and responses allowing for smoother communication between devices.
Disadvantages:
· Package size:
Similarly to SOAP, a disadvantage of REST is that it lacks the ability to be specific when requesting data from a database, leading to unnecessarily large data packets. Though RESTs data requests and responses are still less cumbersome than those of SOAP.

Below are examples of a REST request and response. It is obviously apparent that the request is substantially shorter than that of SOAP although the response is still strikingly large and contains much unneeded data. Although this is an improvement on SOAPs requests, the responses will still serve to slow down communications between the two devices.

Request example:
[image: api-architecture-rest-soap-graphql-comparison-example]

Response example:
[image: api-architecture-rest-soap-graphql-comparison-example]

· Transfer protocols:
Another disadvantage of REST is that it is only compatible with HTTP. Although HTTP is one of the most popular transfer protocols this still impedes on its usability somewhat.

· Data typing:
Another down side of REST is that has very little in the way data typing which may result in clunky communication between devices.

[bookmark: _Toc61039907]GraphQL:
GraphQL (Query Language) is an API which created by facebook to help create a mobile app for the site. GraphQL is renowned for how lightweight it is due to how specific one can be when requesting data from a server.
GraphQL utilizes two different types of requests:
· Queries:
Queries are used to retrieve data from a server.

· Mutations:
Mutations are used when editing data on a server.

Advantages:
· Package size:
The main advantage of GraphQL is that it is very lightweight. This is because it allows users to be a lot more specific when requesting data from a data base. Users can choose exactly which pieces of data they wish to receive from a server, opposed to receiving a whole record of data and having pick what they want to use. This means that GraphQL data packets are a lot smaller than those of other APIs.

Here follows an example a GraphQL request and response. As you can see, both the request and the response a lot shorter and more straight forward than those of SOAP and REST and the only data returned in the response is the data specified in the request. GraphQL can also request data from numerous locations in the same query.
[image: api-architecture-rest-soap-graphql-example-code]

· Data typing:
Just like SOAP GraphQL provides rather strong data typing.

Disadvantages:
· Caching:
Similarly to SOAP GraphQL lacks a cache which will harm its communication speed despite its minimalist request and response sizes.

API comparison:
A brief comparison of the APIs is as follows:
REST vs SOAP:
· SOAP is compatible with any transfer protocols. REST is not
· SOAP has strong data typing. Rest does not

· REST is compatible with any mark-up languages. SOAP is not
· REST has a built-in http chache. SOAP does not 

REST vs GraphQL:
· REST has a built-in http chache. GraphQL does not 

· GraphQL has very lightweight data packages. REST does not
· GraphQL has strong data typing. REST does not

SOAP vs GraphQL:
· SOAP is compatible with any transfer protocols. GraphQL is not

· GraphQL has very lightweight data packages. SOAP does not

Appendix:
Assignment_1.html:
<!DOCTYPE html>
<html>
	<head>
		<title>Assignment 1</title>
	</head>
	<body>
		<br/><br/>
		Create your own game of thrones character to add to the database:<br/>
		<br/>
		
		Name:
		<input id = "name" type = "text"/><br/>
		Gender:
		<input id = "gender" type = "text"/><br/>
		Culture:
		<input id= "culture" type = "text"/><br/>
		Born:
		<input id = "born" type = "text"/><br/>
		Died:
		<input id = "died" type = "text"/><br/>
		Titles:
		<input id = "titles" type = "text"/><br/>
		Aliases:
		<input id= "aliases" type = "text"/><br/>
		
		<input id="create" type="button" value="Create" /><br/><br/>
		
		<div id="result"></div><br/><br/>
		
		<input id="delete-id" type="text" /><br/>
		
		<input id="delete" type="button" value="Delete" /><br/><br/>
		
		<div id="delete-result"></div>
		
		<br/><br/>
		
		
		Search the game of thrones characters database:<br/>
		
		<input id="getid-text" type="text" /><br/>
		
		<input id="searchgot" type="button" value="Search" /><br/>
		
		<div id="got"></div>
		
		<script src="script/jquery-3.5.1.min.js"></script>
		<script src="Assignment_1.js"></script>
	</body>
</html>

Assignment_1.js:
$(function()
{	
	$("#create").click(function()
	{
		var data = {
			userId: parseInt($("#user-id-text").val()),
			name:$("#name").val(),
			gender:$("#gender").val(),
			culture:$("#culture").val(),
			born:$("#born").val(),
			died:$("#died").val(),
			titles:$("#titles").val(),
			aliases:$("#aliases").val()
		};
		
		$.ajax({
			type:"POST",
			url:"https://jsonplaceholder.typicode.com/posts",
			data:JSON.stringify(data),
			contentType:"application/json; charset=utf-8",
			dataType: "json",
			success: GotPostResult,
			error:(req, statue, error) => window.alert("An error occurred")
		});
	});
	
	function GotPostResult(json, status, req)
	{
		var html = "";
		
		html += "Name:"+json.name + "<br/>"
			 +  "Gender:"+json.gender + "<br/>"
			 +  "Culture:"+json.culture + "<br/>"
			 +  "Born:"+json.born + "<br/>"
			 +  "Died:"+json.died + "<br/>"
			 +  "Titles:"+json.titles + "<br/>"
			 +  "Aliases:"+json.aliases + "<br/>";
		
		$("#result").html(html);
	};
	
	$("#delete").click(function()
	{
		var id = parseInt($("#delete-result").val());

		$.ajax({
			type:"DELETE",
			url:"https://jsonplaceholder.typicode.com/posts/${id}",
			data:'',
			contentType:"application/json; charset=utf-8",
			dataType: "json",
			success: (json, status, req) => $("#delete-result").html("<p>Success</p>"),
			error:(req, statue, error) => window.alert("An error occurred")
		});
	});
	
	
	
	$("#searchgot").click (function()
	{
		var peopleId = parseInt($("#getid-text").val());

		$.ajax({
			cache: false,
			type: "GET",
			url: `https://anapioficeandfire.com/api/characters/${peopleId}`,
			data: '',
			contentType: "application/json; charset=utf-8",     // <-- may need to remove charset=utf-8 for IE
			dataType: "json",
			success: Getdata,
			error: (req, status, error) => window.alert("AJAX error")
		});	
	})

	function Getdata(json, status, req)
	{
		var html = "";

		html += "Name:"+json.name + "<br/>"
			 +  "Gender:"+json.gender + "<br/>"
			 +  "Culture:"+json.culture + "<br/>"
			 +  "Born:"+json.born + "<br/>"
			 +  "Died:"+json.died + "<br/>"
			 +  "Titles:"+json.titles + "<br/>"
			 +  "Aliases:"+json.aliases + "<br/>";
		
		$("#got").html(html);
	}
});
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