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[bookmark: _Toc59521001]1.0 Soap
[bookmark: _Toc59521002]1.1 Overview
SOAP stands for Simple Object Access Protocol and is an XML format used to send and received information across a network [1].  XML (eXtensible Mark-up Language) is a platform independent way to send and receive data within a text file across networks [2]. A request is made over HTTP, SMTP, TCP or UDP in XML, from any operating system, to a server that permits the URL requests and returns the requested information in another XML package [3]. All URL requests are made from software to the SOAP webservice.
[bookmark: _Toc59521003]1.2 Functionality
A webserver is required to host the webservice that mediates the URL requests and responses from external client machines. A webservice can be created using PHP, Spring, Node, Python, Java and many other of the dynamic web languages in production. A web service is created along the same lines of deployment as a web page. This is the http request path and served to client machines as a webpage link.  An example of a web service:
https://www.ohchr.org/EN/_vti_bin/sites.asmx [4] 
[bookmark: _Toc59521004]1.3. Usage
Using SOAP requires a server with access to a network the client web app sends a request such as:
https://www.ohchr.org/EN/_vti_bin/sites.asmx?op=ExportSolution [5]
As displayed in the web address, a function is attached entitled ‘Exportsolution’ and it is this function that provides the structure of the response to the client request. The client will send the above web address request from software and the response will be consumed in the software and processed for the clients requirements.
[bookmark: _Toc59521005]1.3.1 SOAP Call
The Exportsolution request XML submission provided from the client side. The structure a requirement of the SOAP request. The request cannot deviate from this structure as an error will be sent back to the client. The function provides return values and nothing more. The function only provides a set amount of return values. The client can not submit HTTP methods explicitly, the server side functions have to be available to carry out these methods.
POST /_vti_bin/sites.asmx HTTP/1.1
Host: www.ohchr.org
Content-Type: text/xml; charset=utf-8
Content-Length: length
SOAPAction: "http://schemas.microsoft.com/sharepoint/soap/ExportSolution"

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
  <soap:Body>
    <ExportSolution xmlns="http://schemas.microsoft.com/sharepoint/soap/">
      <solutionFileName>string</solutionFileName>
      <title>string</title>
      <description>string</description>
      <fullReuseExportMode>boolean</fullReuseExportMode>
      <includeWebContent>boolean</includeWebContent>
    </ExportSolution>
  </soap:Body>
</soap:Envelope>

[bookmark: _Toc59521006]1.3.2 SOAP Response

The Exportsolution response is a returned string variable.
HTTP/1.1 200 OK
Content-Type: text/xml; charset=utf-8
Content-Length: length

<?xml version="1.0" encoding="utf-8"?>
<soap:Envelope xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
  <soap:Body>
    <ExportSolutionResponse xmlns="http://schemas.microsoft.com/sharepoint/soap/">
      <ExportSolutionResult>string</ExportSolutionResult>
    </ExportSolutionResponse>
  </soap:Body>
</soap:Envelope>

[bookmark: _Toc59521007]1.4 SOAP to Rest 
SOAPs protocol is built on a structured request for a specific set of data and a specific response. Rest differs in that the client can request single fields of a dataset.
[bookmark: _Toc59521008]2.0 Rest
[bookmark: _Toc59521009]2.1 Overview
REST stands for Representative State Transfer and is an architectural system that allows consistent exposure of data to distributed systems [6]. A REST API is implemented at the same level as SOAP, via a web server that can queried by data requests with data response. REST was created to fix the limitations of the SOAP protocol [7].
REST offers more response data types than SOAP, which is restricted to an XML data return type only.
REST API’s return:
1. XML 
2. JSON – stands for JavaScript Object Notation and is a platform independent file that contains data.
3. GIF
4. JPEG
5. HTML
6. Text
7. MPEG
The usage of XML has decreased over time as JSON format has risen in popularity due to its more user friendly readability.
[bookmark: _Toc59521010]2.2 Functionality

As shown below there is a greater flexibility in what a client can actually request from the data source:

https://jira.atlassian.com/rest/api/latest/issue/JRA-9?expand=names,renderedFields [8]

SOAP returns one type of response that has been structured based on the request. SOAP offers functions that when called (e.g. GETLASTENTRY) would return a single response of the last entry in the database. REST API’s offer a more finite interrogation of the database:

1. A Choice of tables to query:
· http://example.com/db/api/data/v8.2/users  
2. A Choice of fields to query
· http://example.com/db/api/data/v8.2/users /v8.2/users?$select=fieldname
3. Filtering:
· http://example.com/db/api/data/v8.2/users /v8.2/users?$select=fieldname&$filter=fieldname eq 'test'
4. Pagination – the ability to return a set amount of results per request:
· www.example.com/wp/v2/posts?per_page=1 [9]
· www.example.com/wp/v2/posts?page=2 [9]
· www.example.com/wp?per_page=5&offset=15 [9]
5. Smaller message request than SOAP – the asbcence of headers,  markup language and size of message request differs from SOAP. REST API offers direct web address access as well as requests performed from software.
6. Sorting:
· http://example.com/db/api/data/v8.2/users /v8.2/users?$select=fieldname&$filter=fieldname eq 'test'&$orderby=fieldname asc
7. Uses HTTP methods explicitly – the HTTP methods are [10]:
· GET – the get method allows reading of data from distributed store [11].
· POST – the post method allows writing of data to a distributed store.
· DELETE – the delete method allow removal of data by ID.
· PUT – the put method updates all the fields in a data record [11].
· PATCH – the patch method edits the data record.
8. Stateless – SOAP requires the state is maintained with the webserver throughout the software lifecycle. Rest API is a stateless architecture that exists from request and response lifecycle. A request can be made once, the client awaits the response and that is the end of the lifecycle until the software makes another request [12].

[bookmark: _Toc59521011]2.2 Usage
[bookmark: _Toc59521012]2.2.1 Rest API Call
The REST call below is a record from the adventure works site exposed database. Adventure works is the domain and database, orders is the table within the database and 1 refers to the record required.
https://adventure-works.com/orders/1

Another example of a REST API call can be viewed in chapter 5.0 Movie Rental Website of this document.

$.ajax({
    url: "https://raw.githubusercontent.com/1810705/1810705/main/movies.json",
    dataType: "json",

The REST request has been wrapped in an AJAX call

[bookmark: _Toc59521013]2.2.2 Rest API Response

The rest api response in this case is JSON, which can be consumed in software to manipulate the data and perform analysis upon.

{"orderId":1,"orderValue":99.90,"productId":1,"quantity":1}

[bookmark: _Toc59521014]2.3 Rest to GraphQL

REST API allows the client to request data from the distributed system by web address query. GraphQL is a query language for any REST API connection permitting the client to write requests in a query language to return a response with exactly what is required [13].
[bookmark: _Toc59521015]3.0 GraphQL
[bookmark: _Toc59521016]3.1 Overview
Graphql is a query language that provides an addition layer to API request from the server from the client. Where a REST request is a direct pointer to data, via a query using GraphQL the client requests data through a schema to the API. 
[bookmark: _Toc59521017]3.2 Functionality
The differences between REST and GraphQL:
1. GraphQL requires a schema of the intended database to query. REST queries within the context of an URL where GraphQL allows the construction of referential models of the data.
type Query {
   greeting:String
   students:[Student]
}

type Student {
   id:ID!
   firstName:String
   lastName:String
   password:String
   collegeId:String
}

2. GraphQL requires the construction of queries in JSON formats, with request reponses returned in the same format. REST queries are in querystring format within an URL.
3. REST requires endpoints for each request, for example the client displays a page with three different entities:
· Request 1: /example/<id>
· Request 2: /example/<id>/<homeaddress>
· Request 3: /example/<id>/<employmenthistory> [14]
From the examples three requests are used for collating data with referential joins.
GraphQL collates those three or more requests into one JSON structured request:
{
   	 "data": {
    "id": {
      "homeaddress": "1 Example Street",
      "employmenthistory": [
        {
          "name": "Business 1"
        },
        {
          "name": "Workplace 2"
        },
        {
          "name": "Employment 3"
        }
      ]
    }
  }
} 
[bookmark: _Toc59521018]3.3 Usage
[bookmark: _Toc59521019]3.0.1 GraphQL Query Request

GraphQL structure the query within the JSON format:
{
  hero {
    name
    # Query Comment
    friends {
      name
    }
  }
}
[bookmark: _Toc59521020]3.0.2 GraphQL Query Response
The return response in JSON:
{
  "data": {
    "hero": {
      "name": "R2-D2",
      "friends": [
        {
          "name": "Luke Skywalker"
        },
        {
          "name": "Han Solo"
        },
        {
          "name": "Leia Organa"
        }
      ]
    }
  }
}
[bookmark: _Toc59521021]4.0  SOAP – Rest -  Comparison
4.0.1 SOAP
SOAP points:
1. Requires server side functions that limits wider data access to queries.
2. Response results are based on function limitations
3. Connection state is required to be upheld through the entire transaction
4.0.2 REST
Rest Points:
1. Stateless connection that can be implemented at any time by client requests.
2. Uses HTTP methods permitting more precise queries on single entities
3. Sorting, Filtering, Pagination and other request methods available.
4.0.3 GraphQL
GraphQL points:
1. Single JSON structured request return multiple entities based on ID relationship between entities.
2. Stateless connection required between client and server.
3. Sorting, Filtering, Pagination and other request methods available.
[bookmark: _Toc59521022]5.0 Movie Rental Website

<!DOCTYPE html>
<html lang="en">
<head>
  <title>Movie Rental</title>
  <meta charset="utf-8">
  <meta name="viewport" content="width=device-width, initial-scale=1">
  <link rel="stylesheet" href="https://maxcdn.bootstrapcdn.com/bootstrap/3.4.1/css/bootstrap.min.css">
  <script src="https://ajax.googleapis.com/ajax/libs/jquery/3.5.1/jquery.min.js"></script>
  <script src="https://maxcdn.bootstrapcdn.com/bootstrap/3.4.1/js/bootstrap.min.js"></script>
  <script src="https://ajax.googleapis.com/ajax/libs/jquery/3.5.1/jquery.min.js"></script>
  <script src="https://code.jquery.com/ui/1.12.1/jquery-ui.js"></script>
	<script>
	//New Empty Array
	var titles = new Array();
	
	$(document).ready(function(){
	
	//Clear cache
	$.ajaxSetup({cache:false});
	
	//Load titles array with title data
	$.ajax({
    url: "https://raw.githubusercontent.com/1810705/1810705/main/movies.json",
    dataType: "json",
    success: function( response ) {
        console.log( response );
		$.each(response, function(i, field){
			titles.push(field.title);				
			});						
			},
			error: function(xhr, status, error){
				 var errorMessage = xhr.status + ': ' + xhr.statusText
				 alert('AJAX Error - ' + errorMessage);
			}
		});
	//Hide Dialog boxes
	$('#aboutdialog').hide();
	$('#basketcontainer').hide();
	$('#contactdialog').hide();
	$('#basketdialog').hide();
	
	//Show Dialogs
	$('.about').on("click",function(){
	   $('#contactdialog').hide();
	   $( "#aboutdialog" ).dialog();
	
	})
	$('.contact').on("click",function(){
	   $('#aboutdialog').hide();
	   $( "#contactdialog" ).dialog();
	})
	
	//On change of Genre filter append json data to DIV
	$("#genres").change(function(){ 
	$("#results").empty();
	$('#basketcontainer').show();
	$.ajax({
    url: "https://raw.githubusercontent.com/1810705/1810705/main/movies.json",
    dataType: "json",
    success: function( response ) {
        console.log( response );
		$.each(response, function(i, field){
					
				if(field.genre == $( "#genres option:selected" ).text())
				{
					$("#results").append("<div style='align-content: center;position: absolute;'>");			
					$("#results").append("<div style=' height:200px; width: 200px;'><img src='" + field.imglink + "' alt='" + field.title + "' width='200' height='300'></div></br>")
					$("#results").append("<div style='align-text:right' ><b></br>Title: " + field.title);
					$("#results").append("<b></br> Genre: " + field.genre);  
					$("#results").append("</br> Year: " + field.year + "</b> </br>");
					$("#results").append("</br> Cast: " + field.cast + "</b> </br>");
					$("#results").append("</br> Synopsis: " + field.synopsis + "</b></br>");
					$("#results").append("<button id='button' value='" + field.imglink + "'name='"+ field.title +"'>Add To Basket</button></div></div></br>");
					
				}
			});
						
			},
			error: function(xhr, status, error){
				 var errorMessage = xhr.status + ': ' + xhr.statusText
				 alert('AJAX Error - ' + errorMessage);
			}
		});		
    });
	
	//Add items to basket DIV
	$('body').on('click', 'button', function() {
		if(this.value != "rent" && this.value != "search" && this.value != "subscribe")
		{
		$("#basket").append("<div style='float: left;'><img id='basketItem' src='" + $(this).prop("value") + "' alt='" + $(this).prop("value") + "' width='100' height='100' class='basketitem'></br></div>");
		}
	});
	
	//Click on basket items to remove items from DIV
	$(document).on('click',".basketitem" ,function() {
		$(this).closest(".basketitem" ).remove();
	});
	
	//Search titles array for movies
	$("#movie_search").keyup(function(){ 
	    $( "#movie_search" ).autocomplete({
			  source: titles
			});		
    });
	
	//Rent movies and clear basket
	$('body').on('click', 'button', function() {
		if(this.value == "rent")
		{
		$("#basket").empty();
		$( "#basketdialog" ).dialog();
		}
	});
	
	//Search single items and append to DIV
	$("#search").click(function(){ 
	$("#results").empty();
	$('#basketcontainer').show();
	$.ajax({
    url: "https://raw.githubusercontent.com/1810705/1810705/main/movies.json",
    dataType: "json",
    success: function( response ) {
        console.log( response );
		$.each(response, function(i, field){	
				if(field.title == $( "#movie_search" ).val())
				{
					$("#results").append("<div style='align-content: center;position: absolute;'>");			
					$("#results").append("<div style=' height:200px; width: 200px;'><img src='" + field.imglink + "' alt='" + field.title + "' width='200' height='300'></div></br>")
					$("#results").append("<div style='align-text:right' ><b></br>Title: " + field.title);
					$("#results").append("<b></br> Genre: " + field.genre);  
					$("#results").append("</br> Year: " + field.year + "</b> </br>");
					$("#results").append("</br> Cast: " + field.cast + "</b> </br>");
					$("#results").append("</br> Synopsis: " + field.synopsis + "</b></br>");
					$("#results").append("<button id='button' value='" + field.imglink + "'name='"+ field.title +"'>Add To Basket</button></div></div></br>");
					$('#movie_search').val('');
				}
			});
						
			},
			error: function(xhr, status, error){
				 var errorMessage = xhr.status + ': ' + xhr.statusText
				 alert('AJAX Error - ' + errorMessage);
			}
		});	
			
		});	
		//Fake post request
		$("#subscribebut").click(function(){
				var date = new Date();
				var emailData = {
				email: $("#title-text").val(),
				dateSent: date
			};
				
			$.ajax({
				cache: false,
				type: "POST",
				url: "https://jsonplaceholder.typicode.com/posts",
				data: JSON.stringify(emailData),
				dataType: "json",
				success: function(){
				 $('#subscribe').val('')
				 alert('You Are Subscribed!!');
			},
				error: (req, status, error) => window.alert("AJAX error")
			});
			
		});
	});
  </script>
  <style>
    .navbar {
      margin-bottom: 0;
      border-radius: 0;
	  background-color:black;
    }
    
    footer {
      background-color: #f2f2f2;
      padding: 25px;
    }
    
  .carousel-inner img {
      width: 100%; 
      margin: auto;
      min-height:200px;
  }

  @media (max-width: 600px) {
    .carousel-caption {
      display: none; 
    }	
  }
  
  #aboutdialog{
	height:300px;
	width:600px;
	padding:25px;
	background-color:#f2f2f2;
	border-radius: 30px;
  }
  
  #contactdialog{
	height:400px;
	width:600px;
	padding:25px;
	background-color:#f2f2f2;
	border-radius: 30px;
   }
   #basketdialog{
	height:400px;
	width:600px;
	padding:25px;
	background-color:#f2f2f2;
	border-radius: 30px;
  }
 ul{
	 list-style-type: none;
	 background-color:white;
 }
 ul.nav{
	background-color:black;
 }
  </style>
</head>
<body>

<nav class="navbar navbar-inverse">
  <div class="container-fluid">
    <div class="navbar-header">
      <button type="button" class="navbar-toggle" data-toggle="collapse" data-target="#myNavbar">
        <span class="icon-bar"></span>
        <span class="icon-bar"></span>
        <span class="icon-bar"></span>                        
      </button>
      <a class="navbar-brand" href="#">Movie Rental</a>
    </div>
    <div class="collapse navbar-collapse" id="myNavbar">
      <ul class="nav navbar-nav">
        <li class="active"><a href="index.html">Home</a></li>
        <li><a href="javascript:void(0)" class="about">About</a></li>
        <li><a href="javascript:void(0)" class="contact">Contact</a></li>
      </ul>
    </div>
  </div>
</nav>

<div id="myCarousel" class="carousel slide carousel-fade" data-ride="carousel" >
    <ol class="carousel-indicators">
      <li data-target="#myCarousel" data-slide-to="0" class="active"></li>
      <li data-target="#myCarousel" data-slide-to="1"></li>
	  <li data-target="#myCarousel" data-slide-to="2"></li>
      <li data-target="#myCarousel" data-slide-to="3"></li>
	  <li data-target="#myCarousel" data-slide-to="4"></li>
      <li data-target="#myCarousel" data-slide-to="5"></li>
    </ol>

    <!-- Wrapper for slides -->
    <div class="carousel-inner" role="listbox" style="height:500px; width:100%; margin: auto;">
      <div class="item active">
        <img src="http://www.cinemaquadposters.co.uk/img/slideshow/a-nightmare-on-elm-street-quad-poster.jpg" alt="Image" width="200" height="200">
        <div class="carousel-caption">
          <h3>A Nightmare on Elm Street</h3>
          <p>Never Sleep Again</p>
        </div>      
      </div>

      <div class="item">
        <img src="http://www.cinemaquadposters.co.uk/img/slideshow/batman-begins-b-quad-poster.jpg" alt="Image">
        <div class="carousel-caption">
          <h3>Batman Begins</h3>
          <p>Pow! Kablam!</p>
        </div>      
      </div>
	  <div class="item">
        <img src="http://www.cinemaquadposters.co.uk/img/slideshow/get-carter-quad-poster-m.jpg" alt="Image">
        <div class="carousel-caption">
          <h3>Get Carter</h3>
          <p>Only Supposed To Blow The Bloody Doors Off</p>
        </div>      
      </div>
	  <div class="item">
        <img src="http://www.cinemaquadposters.co.uk/img/slideshow/dirty-harry-quad-poster-m.jpg" alt="Image">
        <div class="carousel-caption">
          <h3>Dirty Harry</h3>
          <p>Gun!</p>
        </div>      
      </div>
	  <div class="item">
        <img src="http://www.cinemaquadposters.co.uk/img/slideshow/first-blood-quad-poster-linen.jpg" alt="Image">
        <div class="carousel-caption">
          <h3>First Blood</h3>
          <p>Last Good Film...</p>
        </div>      
      </div>
    </div>

    <!-- Left and right controls -->
    <a class="left carousel-control" href="#myCarousel" role="button" data-slide="prev">
      <span class="glyphicon glyphicon-chevron-left" aria-hidden="true"></span>
      <span class="sr-only">Previous</span>
    </a>
    <a class="right carousel-control" href="#myCarousel" role="button" data-slide="next">
      <span class="glyphicon glyphicon-chevron-right" aria-hidden="true"></span>
      <span class="sr-only">Next</span>
    </a>
</div>
  
<div class="container text-center">    
  <h3>Movie Rentals Is So Cheap They Are Free</h3><br>
  <div class="row">
    <div class="col-sm-4" style="width:20%">
	  <div class="well">
	  <p><b>Search By Title</b></p>
		<div> 
			<input type="text" id="movie_search" name="movie_search"> 
			<button id='search' value='search'name='search'>Search</button>
		</div> 
      </div>
	  <div class="well">
	  <div id="genreDiv">
	  <label id="genreLabel" for="genres">Search By Genre:</label>
	  <select name="genres" id="genres">
		  <option selected="selected">Select Genre</option>
		  <option value="action">Action</option>
		  <option value="drama">Drama</option>
		  <option value="biography">Biography</option>
		  <option value="comedy">Comedy</option>
		  <option value="romance">Romance</option>
		  <option value="horror">Horror</option>
		  <option value="musical">Musical</option>
		  <option value="history">History</option>
		  </select>
	  </div>
	  </div>
	  </br>
	  <div class="well">
	  <p><b>Subscribe To Movie Rentals</b></p>
	  <p><b>Enter Email For Free Movies</b></p>
		<div> 
			<input type="email" id="subscribe" name="subscribe"> 
			</br>
			</br>
			<button id='subscribebut' value='subscribe'name='subscribe'>Subscribe Now!</button>
		</div> 
      </div>
	  </div>
	  </br> 
	  
    <div id="results" class="col-sm-4" style="width:60%"> 
		<div class="well">
			<p>Search Results</p> 
		</div>	  
    </div>
    <div id="basketcontainer" class="col-sm-4" style="position:fixed;top:10px;right:20px;width:20%; text-align: left;display: inline-block;">
      <div class="well">
       <p>Rental Basket</p>
	   <p>Click Image To Remove From Basket</p>
	   </br>
	   <button id='button' value="rent" name='rent'>Rent Now</button>
      </div>
	  <div id="basket">
	  </div>
    </div>
  </div>
</div><br>
<div id="aboutdialog">
  <p>Movie Rentals Offers An Online Timeout Rental Service</p>
  <p>Movies Will Degrade In Inbox After Watching ;)</p>
</div>
<div id="contactdialog">
  <p>CEO - Kristian Cole</p>
  <p>Email: Kristian.Cole@MovieRentals.com</p>
</div>
<div id="basketdialog">
  <p>Your Films Have Been Emailed To Your Account</p>

</div>
<footer class="container-fluid text-center">
  <p>Movie Rental Ltd</p>
</footer>

</body>
</html> [15]
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