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[bookmark: _Toc118660255]Introduction

Douglas and Dick [1] define a web service as “a means to connect services together.” To explain in greater detail a web service creates a standardized way for enabling machine-to-machine communication. It does this by providing a common platform which allows multiple applications using various programming languages to communicate with each other. 

In order for a web service to be invoked, a request must be generated from the client machine which is then sent to a server-side machine. The receiving server must then retrieve the required information and send it back to the client machine. There are many different components utilized in a web services requests, such as Web Service Description Language specification (SDL) [2] which enables service providers to describe the format of the requests. There is also Universal Description, Discovery and Integration (UDDI) specification [3] which provides each registered business with a unique identifier and defines how information can be shared and discovered.  As well as the aforementioned components there are Application Programming Interfaces. API’s enable two devices to communicate without the need for user intervention. Simple Object Access Protocol, Representational State Transfer and Graph Query language are three examples of web service API’s used for machine-to-machine communication. This paper will consider each of the technologies in their own merits, detailing the advantages each presents and highlighting where each of these technologies could be used in. The second section of this report will compare and contrast the three technologies, highlighting the principal benefits and possible drawbacks they present. 

From the initial analysis of each of these technologies a conclusion should be reached as to which technology to use in different situations. 
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Lahinta et all  [4, p. 12061] defines Simple Object Access Protocol as a text-based protocol that is used to wrap data and information using eXtensible Markup Language(XML) which are formatted documents used within internet networks. SOAP makes use of both Web Service Descriptive Language and Universal Description, Discovery and Integration. The basic principle of SOAP is when two or more nodes wish to exchange information written in XML format, a SOAP message is created at one client machine, then sent to the server which will search, retrieve and return the required information to the client machine.  Each SOAP message represents the information that needs to be exchanged between the two nodes as well as an envelope which contains information that is used to identify it as a SOAP message. Typically, the envelope contains a header block, body message and a fault element.


Initially SOAP messages could only be transferred using Hypertext Transport Protocol(HTTP). This version of SOAP was later updated to SOAP Version 1.2 [5] as additional transfer protocols methods such as Hypertext Transport Protocol Secure(HTTPS) and Simple Mail Transport Protocol(SMTP) were added into the acceptable message transfer protocols. At this point SOAP became a World Wide Web Consortium recommendation in June 2003 [6].

According to Papazoglou  [7, pp. 143–144] SOAP technologies offer many advantages. One such advantage of SOAP is its simplicity as it uses XML language to create message.  XML is a relatively simple, easy to understand markup language that allows the developer the freedom to create their own element tags based on their own needs. However, the fact that SOAP was initially tied to sending requests via HTTP meant that messages were limited and generally quite slow to send which hindered SOAP’s response rate. Papazoglou points out that since SOAP relaxed its message transfer methods with the release of SOAP V1.2 response time for SOAP messages has somewhat improved. However, when compared to REST response times [8, Vol. 1018]SOAP is still considerably slower. 

SOAP also has the advantage of being interoperable and offers platform independence [7, pp. 143–144], which simply put means that a system utilizing SOAP services can run on multiple operating systems without the need for modifications and allows for unrestricted sharing of resources between different operating systems.  

As with the three technologies mentioned in this report SOAP is a stateless application. The term stateless means that after the requested information is sent back to the client-side the server-side does not need to store any information relating to that request. This has both advantages and disadvantages. On the one hand being stateless makes for less complexity, as the server-side does not require any additional, costly backup storage in which to store previous requests but the lack of server-side memory means that each request made from the client server must contain all relevant information to process the request at the server-side. Furthermore, stateless applications are reliant on the built in browser cookies, which is inherently less efficient than the built in memory that stateful applications offer [9].

Despite SOAP having some clear disadvantages compared to its competitors it offers greater security, due to it’s use of a Secure Socket Layer(SSL) and WS-Security [10, pp. 8-es] to encrypt data in transit at the application level which provides end-to-end encryption. These security features will help to reduce the occurrence of such attacks as man-in-the-middle attacks.  Therefore, when data security is high on the applications list of priorities SOAP would appear to be the better choice. 
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Kay  [11, p. 40] describes Representational State Transfer as an architectural style that defines how to classify and address sources of specific information, commonly known as resources. Kay goes on to say that REST like SOAP is a stateless interaction. Roy Fielding first described REST in 2000 as part of his dissertation ‘Architectural Styles and the Design of Network-based Software Architectures’ [12].

REST explicitly uses HyperText Transport Protocol to transport messages and makes use of the CRUD operations. CRUD is an abbreviation for Create, Read Update and Delete. REST makes use of five of the eight CRUD operations. POST, which is used to create resources, GET which is used to retrieve resources, PUT and PATCH which are used to update one or all resources respectively and finally DELETE which as the name suggests removed a resource. By using the HTTP standard as a means to send requests REST can ensure it is lightweight and fast. 

Along with SOAP and GraphQL, REST has the advantage of being a stateless protocol. Aside from the advantages and disadvantages already mentioned when discussing SOAP there is the added advantage that the client-side request can effectively be handled by any server in a multi-server environment, this would not be the case for a stateful protocol who’s request would need to be handled by the same server each time [13]. 

One of the many advantages of REST architectural style is the additional data formats it accepts over SOAP. REST accepts both Extensible MarkUp Language and JavaScript Object Notation. In addition, the use of JSon within REST makes it easier to work with as the language is simple to understand than XML [14, p. 4]. Additionally it goes one step further to ensure it is easy to read and understand by adopting and exposing directory structure with Uniform Resource Identifier’s(URI) based on a set of easy to follow rules. The path begins with a root that naturally leads into subpaths, lending to the easy to read and understood ethos REST Web Services prompts [15].

Unlike SOAP, REST relies on SSL certificate to authenticate access which means that REST API could possibly be open to more threats and vulnerabilities than SOAP and therefore requires a robust security design from the developer. As part of the development process area’s such as least privilege, right validation and privilege management should be considered before building.  Saltzer and Schroeder suggest that there are eight design principles that can contribute to implementing systems without security flaws [16].  They suggest that the design should be simple and feasible, it should also be developed as open source which allows for transparency. Perhaps the most relevant of the eight suggested principles is that of least privilege, where users accessing information should only have access to the minimum amount of data they require and no more. Despite the age of this paper many of the principles described by Saltzer and Schroeder are still relevant today. 
 
Due to RESTs stateless nature, it would be well suited to cloud applications and cloud services. Stateless applications have the ability to redeploy and adjust with demand should they fail. Additional as REST is defined on the server-side it is not dependent on client-side technologies which further supports it’s suitability to mobile applications. 

[bookmark: _Toc118660259]GraphQL

Graph Query Language is a query language and like the other two technologies discussed in this report is an Application Program Interface (API) which allows two or more computer devices to communicate with one another. It allows clients to query large, complex data structures whilst giving them the ability to ask for exactly what they need without receiving any unwanted or additional information [17]. GraphQL was originally developed for Facebook as an alternative to REST when they noticed that it was not ideal for fetching data in a mobile application  [18, No. 5].  According to the guidance document published by the United Kingdom Government  [19] it became available as an open-source application in 2015. 

GraphQL was initially developed for the use on mobile applications such as Facebook as it would save on bandwidth and increase responsiveness by simplifying the data transfer methods used in REST [18, No. 5]. It is well documented that one of GraphQL greatest advantages is the ability to receive only the data requested which is quite different in both SOAP and REST which return all information regardless of the request. By adopting this approach of only sending the required information not only will performance be improved with fewer requests required, but data security will also be improved  [20, p. 3]. 

Another documented advantage of GraphQL is detailed error messages. Errors with requests are inevitable but GraphQL is particularly helpful with the information it provides the user in it’s error messages. Spesev et al  [21] tells us that a GraphQL error message will not only provide an error message, but it will detail the exact part of the query that is causing the fault. 

The UK Government [22] released a guidance document that states GraphQL is a good choice for the following situations; when bandwidth used needs to be limited, when multiple data sources need to be used in a single query and, when there are different data needs such as between mobile applications, websites or when data is in the exploratory phase. 
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In terms of similarities between all three protocols, there are very few. Although the most obvious similarities would be that all three protocols have the same end goal, to accept requests for information and return the requested information to the client device. Although these requests maybe done in slightly different ways and contain slightly different information.

As previously mentioned, another similarity that the three technologies have is that they are stateless. Each Simple Object Access Protocol, Representational State Transfer or Graph Query Language request is handled independently of any other request, meaning that no information is stored or reused from any previous requests. 

There is one difference that is fairly evident between the three technologies and that is the HTTP methods they each make use. As mentioned earlier REST makes use of five of the eight available methods, GET, POST, PUT, PATCH and DELETE whereas GraphQL only utilizes GET and POST and SOAP uses GET methods [23]. 

Although this is where the similarities generally end between all three technologies, there are similarities between two of the technologies. For example, both SOAP and REST support XML over Hypertext Transport Protocol however, REST supports XML and Json. Which means that with REST communication there are no constrains or enforced response types [17]. The fact the SOAP uses XML can result in packages being relatively large compared to REST messages. The drawback of this is the larger the package the greater the bandwidth use, which can result in slower data return rates.  A study conducted by Mushtaq et all [8, Vol. 1018] identified that REST is capable of transmitting the same data through the same devices at twice the speed of SOAP. 

One other similarity between REST and SOAP’s is that data is defined on the server-side which differs from GraphQL which is defined on the client side. By defining on the server-side over and under fetching can occur which can slow down return rates. Fazle et al [24]defines over fetching as an application returning more data than requested and under-fetching as insufficient information being returned resulting in the need for additional request to be made. Over fetching can place a lot of strain on the computational power of a device especially in older machines and low-power devices that rely on lean data transfer. Additional over fetching can cause security breaches by allowing user to access more data than they require, which in the case of sensitive or personal identifiable information may not be a desired characteristic of a system. Although under-fetching presents less of a security risk, the possible need for additional requests to gain the required data will considerably increase response times for clients. Of the three technologies GraphQL is able to overcome over and under fetching issues by defining data on the client-side rather than the server side, which reduces network payload and in turn increases the applications performance and response times. 

Another similarity between two of the technologies is that both SOAP and GraphQL lack built-in caching features, meaning they rely on external tools to address caching within requests, whereas REST has a built-in caching facility [18, No. 5].  Caching features enable information previously requested to be stored locally on a temporary basis as cached data. By storing information from previous request locally, less requests need to be made to the server as the information can be retrieved from the cached data on the client side. There are a few advantages of caching data locally, such as less consumption of website bandwidth and decreased server load and improved scalability which according to Ala-Laurinaho et al was the driving force behind the development of REST.

One feature that only one of the technologies seems to have addressed and is described by Papazoglou [25, p. 139] is that SOAP can handle situations where faults arise during message processing. If a fault is detected a fault message is returned to the client machine which will indicate to the user what the error is, therefore a fix can be found. Error handling in GraphQL and REST requests can be achieved however it is not as simplistic as the SOAP process. Although in contrast when GraphQL does detects an error it is capable of provides the client with a detailed error message as opposed to the simple error code that SOAP and REST provide. 
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In conclusion each of the technologies discussed have advantages as well as disadvantages and it is clear that each technology should be considered during the early development phase as there seems to be no one technology that stands out above the rest, which is supported by Ali et al [8] who states that each has unique features making them applicable for different scenarios. 

So how as developers can we begin to consider which technology would make the best choice for the application we are deploying? Altexsoft in 2020 [26] suggested that the first deciding factors will be what programming language is being used, the development environment and the resources implications such as human and financial.  After this initial analysis Altexsoft suggests it will be easier to find which of the three technologies to utilize. However, the literature review suggests that GraphQL would be well suited to situations where bandwidth is limited, whereas SOAP appears to offer greater built-in security which would suggest it is better suited to situation where data security is the greatest priority. The findings of the literature review also suggest that REST and GraphQL are capable of producing much smaller packages and the fact that they are deployed on the server side makes them ideal candidates for mobile applications.
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Assig1_homepage.html
<!DOCTYPE html>
<html lang="en">
	<head>
		<meta charset="utf-8"/>
		<title>National Health Service Database</title>
		<meta name="author" content="Samantha John"/>
		<meta name="keyword" content="National Health Service Database, Data, NHS">
		<link rel="stylesheet" href="Assig1_styles.css"/>
		<!--/* W3.CSS 4.15 December 2020 by Jan Egil and Borge Refsnes */ reference w3-container
		<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css"/>-->
	</head>
<body class = "w3-container">
	<!--Top navigation bar to other pages and search function-->
    <div><h1>National Health Service Database</h1></div>
	<div>
		<nav class="navigation">
			<ul>
				<!--class active ensures that the current page is highlighted to show current position within the site-->
				<li><a href="Assig1_login.html">Login</a></li>
				<li><a class="active" href="Assig1_homepage.html">Home</a></li> <!--current-->
				<li><a href="Assig1_search.html">Database search</a></li>
				<li><a href="Assig_gallery.html">Image Gallery</a></li>
				<li><a href="Assig1_database.html">Database Display Page</a></li>
				<li><input type="text" placeholder="Search.."></li>
			</ul>
		</nav>
	</div>
	<br/>
	<!-- This section relates to the about us section - providing an image and some information about the service-->
	<div class="aboutUs">
		<div class="aboutus-text">
			<h3>About the NHS</h1>
				<p>Lorem ipsum dolor sit amet, consectetur adipiscing elit,<br/>
				sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.<br/>
				Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris <br/>
				nisi ut aliquip ex ea commodo consequat.</p>
		
				<img src = "nhs-logo-image.jpg" alt = "National Health Service Logo" Width = "250" height="200">
			<h3>Contact Us</h3>
				<p>Sportacus andrew weatherall goose Refined gentlemen super mario <br/>
				des lynam alpha trion zap rowsdower, omar sharif old man in pub <br/>
				burt reynolds alpha trion sportacus villain Refined gentlemen.</p>
		</div>

	
<!-- This section relates to the footer on the page and is part of the global template-->
	<div class="footer">
		<footer>
			<a href="Assig1_PageTemplate.html">Privacy</a>
			<a href="Assig1_PageTemplate.html">Contact</a>
			<a href="Assig1_PageTemplate.html">FAQs</a>
			<a href="Assig1_PageTemplate.html">Copyright</a>
			<a href="Assig1_PageTemplate.html">Conditions of use</a>
	
	&copy; 2022 Samantha John.</footer>
	</div>
	
	<script src="https://code.jquery.com/jquery-3.6.1.js" integrity="sha256-3zlB5s2uwoUzrXK3BT7AX3FyvojsraNFxCc2vC/7pNI=" crossorigin="anonymous"></script>
	<script src="./Assig1.js"></script>
</body>
</html>

Assign1_login.html
<!DOCTYPE html>
<html lang="en">
	<head>
		<meta charset="utf-8"/>
		<title>National Health Service Database</title>
		<meta name="author" content="Samantha John"/>
		<meta name="keyword" content="National Health Service Database, Data, NHS">
		<link rel="stylesheet" href="Assig1_styles.css"/>
		<!--/* W3.CSS 4.15 December 2020 by Jan Egil and Borge Refsnes */ reference w3-container
		<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css">-->
	</head>
<body>
    <div><h1>National Health Service Database</h1></div>
	<div>
		<nav class="navigation">
			<ul>
				<!--class active ensures that the Home page is highlighted to show current position within the site-->
				<li><a class="active"href="Assig1_login.html">Login</a></li><!--current-->
				<li><a href="Assig1_homepage.html">Home</a></li> 
				<li><a href="Assig1_search.html">Database Search</a></li>
				<li><a href="Assig_gallery.html">Image Gallery</a></li>
				<li><a href="Assig1_database.html">Database Display Page</a></li>
				<li><input type="text" placeholder="Search.."></li>
			</ul>
		</nav>
	</div>
	<br/>
	<!-- This section of code produces a log in window, that redirects to the homepage when login button is clicked-->
	<form action="file:///C:/Users/saman/OneDrive/university%20stuff/CloudBased/Assignment1/Assig1_homepage.html" method="POST">
        <div class="login">
			<h1>Login</h1>
            <label>Username : </label>   
            <input type="text" placeholder="Enter Username" name="username" required>  <br/>
            <label>Password : </label>   
            <input type="password" placeholder="Enter Password" name="password" required>  <br/>
            <button type="submit" class="cancelbtn" >Login</button>   
            <button type="button" class="cancelbtn"> Cancel</button>    
        </div>   
    </form> 

		
<!-- This section relates to the footer on the page and is part of the global template-->
	<div>
		<footer>
		<a href="Assig1_PageTemplate.html">Privacy</a>
		<a href="Assig1_PageTemplate.html">Contact</a>
		<a href="Assig1_PageTemplate.html">FAQs</a>
		<a href="Assig1_PageTemplate.html">Copyright</a>
		<a href="Assig1_PageTemplate.html">Conditions of use</a>
		&copy; 2022 Samantha John.</footer>
	</div>
	
	
	<script src="https://code.jquery.com/jquery-3.6.1.js" integrity="sha256-3zlB5s2uwoUzrXK3BT7AX3FyvojsraNFxCc2vC/7pNI=" crossorigin="anonymous"></script>
	<script src="./Assig1.js"></script>
	
</body>
</html>


Assign1_search.html
<!DOCTYPE html>
<html lang="en">
	<head>
		<meta charset="utf-8"/>
		<title>National Health Service Database</title>
		<meta name="author" content="Samantha John"/> 
		<meta name="keyword" content="National Health Service Database, Data, NHS">
		<link rel="stylesheet" href="Assig1_styles.css"/>
		<!--/* W3.CSS 4.15 December 2020 by Jan Egil and Borge Refsnes */ reference w3-container
		<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css">-->
	</head>
<body class = "w3-container">
	<!--Top navigation bar to other pages and search function-->
    <div><h1>National Health Service Database</h1></div>
	<div>
		<nav class="navigation">
			<ul>
				<!--class active ensures that the current page is highlighted to show current position within the site-->
				<li><a href="Assig1_login.html">Login</a></li>
				<li><a href="Assig1_homepage.html">Home</a></li>
				<li><a class="active" href="Assig1_search.html">Database Search</a></li><!--current-->
				<li><a href="Assig_gallery.html">Image Gallery</a></li>
				<li><a href="Assig1_database.html">Database Display Page</a></li>
				<li><input type="text" placeholder="Search.."></li>
			</ul>
		</nav>
	</div>
	<br/>
		
	<!--This section creates a new user form, that the user can submit-->
	<!--//New User Page - Create New Staff Member - Section 1-->
	 <button type="button" class = "collapsible">Create New Staff Member</button>
	 <div class="container">
		<form id = "newuser">
			<label for="name-text">Name:</label><br/>
			<input id="name-text" type="text" /><br/>
			<label for="username-text">Username:</label><br/>
			<input id="username-text" type = "text" /><br/>
			<label for="emailaddress-text">Email Address: </label><br/>
			<input id="emailaddress-text" type="email" placeholder="example@example.com"/><br/>
			<label for="address-text">First Line of Address: </label><br/>
			<input id="address-text" type="text" /><br/>
			<label for="streetname-text">Street Name: </label><br/>
			<input id="streetname-text" type="text" /><br/>
			<label for="zipcode-text">Zip code: </label><br/>
			<input id="zipcode-text" type="text" /><br/><br/>
			<input id ="ajaxcreatestaff-button" type="button"	class="cancelbtn"value="Submit" /><br/><br/>
			<div id="submitinguser">Waiting....</div>
		</form>
	</div>
	
	<!--allows the user to search for a member of staff by the ID number-->
	<!--New User Page - Staff search and removal - Section 2-->
	 <button type="button" class = "collapsible">Staff Search and Removal</button>
	 <div class="container">
		<form id="UserSearch">
		<label for="getid-text">Staff Id Number</label><br/>
		<input id="getid-text"type="text" placeholder="Numerical number between 1 and 10"/><br/><br/>
		<input id="ajaxgstaffsearch-button"type="button" class="cancelbtn"value="Get staff"/><br/><br/>
		<input id="ajaxgdeletestaff-button"type="button"class="cancelbtn" value="Delete staff"/><br/><br/>
		<div id="getstaffbyidresults">Please Wait....</div>
		</form>
	</div>
	
	<!--allows the user to search for a member of staff by the ID number and replace the information in the database with new information-->
	<!--New User Page - Staff search and removal - Section 2-->
	<button type="button" class = "collapsible">Replace Staff</button>
	 <div class="container">
		<form id="test">
		<label for="userid-text">Staff Id Number</label><br/>
		<input id="userid-text"type="text" placeholder="Numerical number between 1 and 10"/><br/><br/>
		<label for="username-text">Replace Staff Username</label><br/>
		<input id="username-text"type="text" placeholder="Please enter the new username for the staff member"/><br/><br/>
		<input id="ajaxgpostsearch-button"type="button" class="cancelbtn"value="POST staff"/><br/><br/>
		<div id="replacestaffbyidresults">Please Wait....</div>
	</form>
	</div>
	
<!-- This section relates to the footer on the page and is part of the global template-->
	<div>
		<footer>
			<a href="Assig1_PageTemplate.html">Privacy</a>
			<a href="Assig1_PageTemplate.html">Contact</a>
			<a href="Assig1_PageTemplate.html">FAQs</a>
			<a href="Assig1_PageTemplate.html">Copyright</a>
			<a href="Assig1_PageTemplate.html">Conditions of use</a>
	
	&copy; 2022 Samantha John.</footer>
	</div>
	<script>
		var coll = document.getElementsByClassName("collapsible");
		var i;

		for (i = 0; i < coll.length; i++) {
			coll[i].addEventListener("click", function() {
			this.classList.toggle("active");
			var content = this.nextElementSibling;
		if (content.style.display === "block") {
			content.style.display = "none";
		} else {
			content.style.display = "block";
		}
	});
}
</script>
	
	<script src="https://code.jquery.com/jquery-3.6.1.js" integrity="sha256-3zlB5s2uwoUzrXK3BT7AX3FyvojsraNFxCc2vC/7pNI=" crossorigin="anonymous"></script>
	<script src="./Assig1.js"></script>
</body>
</html>



Assig1_database.html
<!DOCTYPE html>
<html lang="en">
	<head>
		<meta charset="utf-8"/>
		<title>National Health Service Database</title>
		<meta name="author" content="Samantha John"/>
		<meta name="keyword" content="National Health Service Database, Data, NHS">
		<link rel="stylesheet" href="Assig1_styles.css"/>
		<!--/* W3.CSS 4.15 December 2020 by Jan Egil and Borge Refsnes */ reference w3-container
		<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css">-->
	</head>
<body class = "w3-container">
	<!--Top navigation bar to other pages and search function-->
    <div><h1>National Health Service Database</h1></div>
	<div>
		<nav class="navigation">
			<ul>
				<!--class active ensures that the current page is highlighted to show current position within the site-->
				<li><a href="Assig1_login.html">Login</a></li>
				<li><a href="Assig1_homepage.html">Home</a></li>
				<li><a href="Assig1_search.html">Database Search</a></li>
				<li><a href="Assig_gallery.html">Image Gallery</a></li>
				<li><a class="active" href="Assig1_database.html">Database Display Page</a></li><!--current-->
				<li><input type="text" placeholder="Search.."></li>
			</ul>
		</nav>
	</div>
	<br/>
	
<!-- This section relates to the footer on the page and is part of the global template-->
	<div>
		<footer>
			<a href="Assig1_PageTemplate.html">Privacy</a>
			<a href="Assig1_PageTemplate.html">Contact</a>
			<a href="Assig1_PageTemplate.html">FAQs</a>
			<a href="Assig1_PageTemplate.html">Copyright</a>
			<a href="Assig1_PageTemplate.html">Conditions of use</a>
	
	&copy; 2022 Samantha John.</footer>
	</div>
	
	<script src="https://code.jquery.com/jquery-3.6.1.js" integrity="sha256-3zlB5s2uwoUzrXK3BT7AX3FyvojsraNFxCc2vC/7pNI=" crossorigin="anonymous"></script>
	<script src="./Assig1.js"></script>
</body>
</html>

Assig_gallery.html
<!DOCTYPE html>
<html lang="en">
	<head>
		<meta charset="utf-8"/>
		<title>National Health Service Database</title>
		<meta name="author" content="Samantha John"/> 
		<meta name="keyword" content="National Health Service Database, Data, NHS">
		<link rel="stylesheet" href="Assig1_styles.css"/>
		<!--/* W3.CSS 4.15 December 2020 by Jan Egil and Borge Refsnes */ reference w3-container
		<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css">-->
	</head>
<body class = "w3-container">
	<!--Top navigation bar to other pages and search function-->
    <div><h1>National Health Service Database</h1></div>
	<div>
		<nav class="navigation">
			<ul>
				<!--class active ensures that the current page is highlighted to show current position within the site-->
				<li><a href="Assig1_login.html">Login</a></li>
				<li><a href="Assig1_homepage.html">Home</a></li>
				<li><a href="Assig1_search.html">Database Search</a></li>
				<li><a class="active" href="Assig_gallery.html">Image Gallery</a></li><!--current-->
				<li><a href="Assig1_database.html">Database Display Page</a></li>
				<li><input type="text" placeholder="Search.."></li>
			</ul>
		</nav>
	</div>
	<br/>
	
	 <div class="login">
		<h1>Image Gallery</h1>
		<label for="getid-text">Image Id Number: </label><br/>
		<input id="getid-text"type="text" placeholder="Numerical number between 1 and 10"/><br/><br/>
		<input id="ajaxgetImage"type="button" class="cancelbtn"value="Load Image"/><br/><br/>
		<div id="showimage">Waiting....</div><br/><br/>
		<div id="image">
			<img id = "container1" src= "" width="32px" height="32px"alt="Nothing here yet"/>
		</div>
	</div>	
<!-- This section relates to the footer on the page and is part of the global template-->
	<div>
		<footer>
			<a href="Assig1_PageTemplate.html">Privacy</a>
			<a href="Assig1_PageTemplate.html">Contact</a>
			<a href="Assig1_PageTemplate.html">FAQs</a>
			<a href="Assig1_PageTemplate.html">Copyright</a>
			<a href="Assig1_PageTemplate.html">Conditions of use</a>
	
	&copy; 2022 Samantha John.</footer>
	</div>
	
	<script src="https://code.jquery.com/jquery-3.6.1.js" integrity="sha256-3zlB5s2uwoUzrXK3BT7AX3FyvojsraNFxCc2vC/7pNI=" crossorigin="anonymous"></script>
	<script src="./Assig1.js"></script>
</body>
</html>

Assig1_styles.css
/*Assig1_style sheet*/

/* sets the default fonts for the site, part of the global site*/
* {
  font-family: Arial, Helvetica, sans-serif;
  }

/* Styles the site heading, part of the global site template*/
h1{
	font-size: 35px;
	text-align: left;
	background:#002158;
	color: #ffffff;
	padding-top:20px;
	padding-bottom:20px;
}

/*styles the subheadings, part of the global site template*/
h2 {
	font-size: 16px;
	text-align: left;
}


/*references the top navigation bar, part of the global site template*/
nav ul {
    display: flex;
	font-size: 20px;
    flex-direction: row;
    margin: 0;
    padding: 0;
	background:#1177d1;
	padding-top:0px;
	padding-bottom:6px;
}

nav ul li {
    flex: 1 1 auto;
    list-style-type: none;
	}

nav ul li a {
    text-decoration: none;
	color: #ffffff;
}

/* highlights the link that the cursor is currently focused on*/
nav ul li a:hover:not(.active) {
	font-weight:bold; 
}
.active {
  background-color: #094e8c;
}

.aboutUs {
  display: block;
  justify-content: left;
  align-items: center;
  padding: 40px 80px;
  border-top: 2px solid #eeeeee;
}

.aboutus-text img {
  width: 500px;
  max-width: 100%;
  height: auto;
  border-radius: 10px;
}

.aboutus-text h3 {
  font-size: 30px;
  color: #333333;
  text-transform: uppercase;
  margin: 0;
}

.aboutus-text p {
  font-size: 20px;
  color: #585858;
  margin: 10px 0;
}
label {
	font-size: 20px;
}

.login {   
        padding: 25px;   
        background-color: lightblue;  
 } 
 
 input[type=text], input[type=password], input[type=email] {   
        width: 50%;   
        margin: 8px 0;  
        padding: 12px 20px;   
        display: inline-block;   
        border: 2px solid #0000CC;
		box-sizing: border-box;   
		}  
 }
 
 button:hover {   
        opacity: 0.7;   
 } 

.cancelbtn {   
        width: auto;   
        padding: 10px 18px;  
        margin: 10px 5px;
		border: 2px solid #0000CC;
 }   
        
  
.collapsible {
  background-color: #002158;
  color: white;
  cursor: pointer;
  padding: 18px;
  width: 100%;
  border: none;
  text-align: left;
  outline: none;
  font-size: 15px;
}

.active, .collapsible:hover {
  background-color: #0c7ce1;
}

.container {
  padding: 0 18px;
  display: none;
  overflow: hidden;
  background-color: lightblue;
}
   
table {
  font-family: arial, sans-serif;
  border-collapse: collapse;
  width: 100%;
}

td, th {
  border: 1px solid #dddddd;
  text-align: left;
  padding: 8px;
}


tr:nth-child(even) {
  background-color: #dddddd;
}

.links {
	flex-direction:column;
	position: absolute; top: 360px; bottom: 50px;
	padding-top:10px;
	padding-bottom: 10px;
}

table {
    width: 100%;
    border-spacing: 0;
    margin-bottom: 1rem;
}

table th {
    padding: 0.3rem 0.5rem;
}

table td {	
    padding: 0.3rem 0.5rem;
	text-align: left;
}

table tbody th {
	font-weight: bold;
    font-style: italic;
	text-align: left;
}

table thead tr th {
    background: #dddddd;
}

table tbody tr:nth-child(2n) th, table tbody tr:nth-child(2n) td {
    background: #efefef;
}

table tbody td.pb {
    color: #0000C0;
    font-weight: bold;
}

table tbody td.sr {
    color: #800080;
	font-weight: bold;
}

table tfoot {
    font-size: 0.8rem;
}

table tfoot p {
    margin: 0;
}


#red {
    color: #0000C0;
	font-weight: bold;
	
	}

#green {
    color: #800080;
	font-weight: bold;
}


#image1 {
	position:absolute; right: 20px; top: 170px;
}

input {
  border: 1px solid #a4a4a4;
  padding: 15px 20px;
  border-radius: 4px;
  width: 50%; // set width relatively to the parent container with fixed width
  margin-bottom: 10px;
  background: #f8f8ff;

  &:active, &:hover, &:focus {
    box-shadow: 2px 2px 5px 0px rgba(128,128,128,.7);
    transition: box-shadow .3s linear;

}
/* CSS for footer */
.footer {
  display: flex;
  justify-content: space-between;
  align-items: center;
  background-color: #302f49;
  padding: 40px 80px;
}

Assig1.js
$(function()
{
	//This section of code ensures that the browser does not store cached data from the previous interaction//
	$.ajaxSetup({cache:false});
	
	//New User Page - Create New Staff Member - Section 1//
	//This section of code will be executed when the button with id ajaxlogin-button is clicked//
	$("#ajaxcreatestaff-button").click(function(e)
	{
		
		SendUser(); //POST//
		//This element of code ensures that browser does not carry out any default actions//
		e.preventDefault();
		return false;
	});
	
	
	//New User Page - Staff search and removal - Section 2//
	//This section of code will be executed when the button with id ajaxgstaffsearch-button is clicked//
	$("#ajaxgstaffsearch-button").click(function(e)
	{
		ReturnStaff(); //GET//
		//This element of code ensures that browser does not carry out any default actions//
		e.preventDefault();
		return false;
	});
	

	//New User Page - Staff search and removal - Section 2//
	//This section of code will be executed when the button with id ajaxgdeletestaff-button is clicked//
	$("#ajaxgdeletestaff-button").click(function(e)
	{
		DeleteStaff(); //DELETE//
		//This element of code ensures that browser does not carry out any default actions//
		e.preventDefault();
		return false;
	});
	
	//New User Page - Staff search and removal - Section 2//
	$("#ajaxgpostsearch-button").click(function(e)
	{
		ReplaceStaff(); //PUT//
		//This element of code ensures that browser does not carry out any default actions//
		e.preventDefault();
		return false;
	});
	
	
	$("#ajaxgetImage").click(function(e)
	{
		GetImage(); //GET//
		//This element of code ensures that browser does not carry out any default actions//
		e.preventDefault();
		return false;
	});
});
		
//New User Page - Create New Staff Member - Section 1//
//This function sends the information that the user enters into the form//
// back to the json placeholder server//
function SendUser()
{
	let data={
		
		name:$("#name-text").val(),
		username:$("#username-text").val(),
		email:$("#emailaddress-text").val(),
		suite:$("#address-text").val(),
		street:$("#streetname-text").val(),
		zipcode:$("#zipcode-text").val()
		
	};	
		
	$.ajax({
		cache: false,
		type: "POST",
		url: "http://jsonplaceholder.typicode.com/users",
		data: JSON.stringify(data),
		contentType:"application/json; charset=utf-8",
		dataType:"json",
		success: GotResult,
		error: (req, status, error) => window.alert("AJAX error")
	});

} 


//NEW USER PAGE - CREATE NEW STAFF MEMBER - SECTION 1//
//This function is implemented from SendUser() upon success and returns the entered results//
//to the users screen to show that the action of submitting the new user form has been successful//
function GotResult(json,status,req)
{
	let html="";
	
	html+="Id:" +json.id + "<br/>"
		+ "name:" + json.name + "<br/>"
		+ "username:"+ json.username + "<br/>"
		+ "email:"+ json.email + "<br/>"
		+ "suite:" + json.suite + "<br/>"
		+ "street:" + json.street + "<br/>"
		+ "zipcode:" + json.zipcode + "<br/>";
		
//This section of code replaces the text waiting with an id tag of submitinguser with the information//
// received from the server//
		$("#submitinguser").html(html);
 
}



//NEW USER PAGE - STAFF SEARCH AND REMOVAL - SECTION 2//
//This function sends a response to json placeholder server to search the user database for the matching id number//
function ReturnStaff()
{
	let postid= parseInt($("#getid-text").val());
	console.log("Id is "+postid);
	
	$.ajax({
		cache: false,
		type: "GET",
		url:`https://jsonplaceholder.typicode.com/users/${postid}`,
		data:'',
		contentType:"application/json; charset=utf-8",
		dataType:"json",
		success: GetStaffById,
		error: (req, status, error) => window.alert("AJAX error")
	});

}


//NEW USER PAGE - STAFF SEARCH AND REMOVAL - SECTION 2//
//This function is implemented from ReturnStaff() upon success and prints the returned staff members//
//details on screen//
function GetStaffById(json, status, req)
{
	let html="";
	
	html+="Id:" + json.id + "<br/>"
		+ "Name:" +json.name + "<br/>"
		+ "Username: " +json.username + "<br/>"
		+ "Email:" +json.email + "<br/>"
		+ "Suite:" +json.address.suite + "<br/>"
		+ "City:" +json.address.city + "<br/>"
		+ "Zipcode:" +json.address.zipcode + "<br/>"
		+ "Company Name:" +json.company.name + "<br/>";
//The below code replaces the waiting... text with the data sent to the server
	$("#getstaffbyidresults").html(html);
	
}


//NEW USER PAGE - STAFF SEARCH AND REMOVAL - SECTION 2//
//This function deletes the member of staff from the database based on the ID input from the user//
function DeleteStaff()
{
	let postid = $("#getid-text").val();
	console.log("Id is "+postid);
	$.ajax({
		cache: false,
		type: "DELETE",
		url: `https://jsonplaceholder.typicode.com/users/${postid}`,
		data: '',
		contentType: "application/json; charset=utf-8", 
		dataType: "json",
		success: (req, status, error) => window.alert("User id " + postid +" was successfully deleted"),
		error: (req, status, error) => window.alert("AJAX error")
		         
	});
}
//NEW USER PAGE - REPLACE A MEMBER OF STAFF - SECTION 3//
//This function take a staff ID number and new username and amends the Jsonplaceholder database entry at that ID//
function ReplaceStaff()
{
	let postid= parseInt($("#userid-text").val());
	let newusername= ($("#username-text").val());
	console.log("Id is "+postid +" Username is" + newusername);
	
	$.ajax({
		cache:false,
		type: "PUT", 
		url: `https://jsonplaceholder.typicode.com/users/${postid}`,
		data: {
				username: $(newusername),
			},
		contentType: "application/json; charset=utf-8", 
		dataType: "application/json",
		success: (req, status, error) => window.alert("User id " + postid),
		error: (req, status, error) => window.alert("AJAX error")
		         
	});
	
}


//Calls for an image from the photos json placeholder//
function GetImage()
{
	
	let postid= parseInt($("#getid-text").val());
	console.log("Id is "+postid);
	
	$.ajax({
		cache: false,
		type: "GET",
		url:`http://jsonplaceholder.typicode.com/photos/${postid}`,
		data:'',
		contentType:"application/json; charset=utf-8",
		dataType:"json",
		success: GetImageById,
		error: (req, status, error) => window.alert("AJAX error")
	});

}
//displays the image in an image container//
function GetImageById(json, status, req)
{
	let html = "";
	
	
	html+="Title:" + json.title + "<br/>"
		+ "Description:" +json.url + "<br/>"
		+ "url: " +json.url + "<br/>"
		+ "thumbnailUrl: " +json.thumbnailUrl + "<br/>";
	console.log(html);	
	
	$("#showimage").html(html);
}
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