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An API (Application Programming Interface) is a software tool that allows two applications to communicate with each other. Every query that is required from the internet is stored on a server remotely based around the world, and these servers are optimized to process the requests made by the user. Every time an application is utilised, whether it is from a mobile device or a home computer, it connects to the internet and sends a data request to a server. Once the server receives that data, the necessary actions are performed, and a response is then sent back to the user application. The application that is employed by the user interprets that data and displays it in a manner that the user can understand. This is what an API is – all of this happens via API [1].
    In many situations, numerous servers can be accessed through one webpage, and the best example of a webservice incorporating multiple API’s is that of an airline website. When a consumer chooses a holiday destination, elements such as flights, hotel, transfers, and excursions can all be chosen from the same page. This can occur due to the airline having various travel and tourism associates that will all benefit from the custom the airline website brings.
      This report will identify three main webservices that are implemented by many web applications today and through scrutiny will compare the benefits and the drawbacks of applying them to websites.

[bookmark: _Toc61001693]2.1 REST (Representational state transfer)
Representational State Transfer (REST) is an architectural style that employs URLs (Uniform Resource Identifiers) to access API’s that exist on internet servers. Seen as a simpler method of accessing web services and an upgrade to the SOAP protocol, developers use standard HTTP protocol methods and adopt the following CRUD Functions:
· Create (POST)
· Read (GET)
· UPDATE
· DELETE 
    Unlike SOAP that uses XML as a single data response, REST web services can output data in numerous data types including JSON, and HTML. JSON is a lightweight data format that is based on the JavaScript programming language. This text format is independent but uses familiar conventions that developers will find in other programming languages, such as C#, C++, and Python. The main aim of JSON is to be easily readable to users and easy for machines to parse and generate [2].  The ideology behind using Text-based data formats are to provide easier learning capabilities and to minimise the need to apply mass code. Therefore, modern APIs adhere to the HTTP and REST standards due to how developer-friendly, easily accessible, and broadly understood they are [3] [4] [5]. 
    
  The schema incorporated by REST is the Web Application Description Language (WADL), which is comparable to that of the Web Service Description Language used by SOAP. The purpose of WADL is to provide machine process-able descriptions of HTTP-based web applications. Therefore, while there are several web sites that are responsive and controlled purely by machine processing, a large number require human comprehension to be successful utilised. 
  Typical fundamentals adopted by WADL are:
· Platform and programming independent.
· Re-use of the application beyond the browser.
· Enable composition with other web or desktop applications.
· Applications are based on existing web architecture and infrastructure. [6]

[bookmark: _Toc61001694]2.1.1 Advantages and Disadvantages of REST 
Introduced as a concept in 2000 by Roy Fielding, REST is an architectural style for distributed hypermedia systems and Just like any other architectural style, contained constraints that needed to be satisfied for the interface to be classed as RESTful [3]. These key principles were regarded as constructive enhancements over other web services, but while certain elements of the style secured developer praise others were seen as drawbacks.
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· Decoupled client and server – Separation can improve performance and scalability across multiple platforms. 
· Stateless – Each request from Client must contain all information, as stored context on server will be unavailable.
· Cacheable – Reduces the amount of data sent and received, by revisiting data that is stored in cache.
· Uniform interface – The system is simplified, and interactions are improved.
· Code on Demand – Allows downloading and executing of code in the form of applets or scripts.
· Support of multiple data formats – Such as JSON, HTML, plain text.
· Lightweight structure that reduces payload – Requires less code to be sent over the internet to achieve end goal.
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· No single REST structure – There is no set way to build a REST API, which can be difficult to implement.
· Big payloads – REST can return large amounts of data, which can have an effect to resources. 
· Over and under fetching – Like SOAP, responses can contain to much data or not enough.
· Weak data typing – Can cause communication problems between applications. [5] [4] [3]
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Created in 1998 and released by Microsoft, SOAP is a communication protocol that allows multiple systems to transmit information between them and by implementing system rules, consistency and universality can be achieved. As it executes a full protocol, SOAP consists of security, error handling and ACID (Atomicity, Consistency, Isolation, Durability) transactions. There are many subsystems within SOAP that can add complexity, but although these abstraction layers exist, can generate harmony between the client and the server [7] [5] [8]. 
      SOAP operates using two basic functions:
· GET – Used to retrieve data from the server.
· POST – Used to modify or add data
       Information sent between the client and the service that is required from the internet is coded in the Extensible Markup Language (XML) format, due to the XML simple text based languages release the previous year. XML defines a set of rules for encoding documents that can be both machine and human readable. The logic that is necessary for the SOAP API to run efficiently is written in Web Services Description Language (WSDL), which is an XML based interface description language. The significance of using WSDL is that the specifics of information that is exchanged over the network  can be inspected by the developers and the machines that support the SOAP web service. The WSDL structure that is adopted, simplifies the programming of web services. Simple Object Access Protocol can also be used by a variety of transport protocols as it boasts transport-independency and is not reliant on the HTTP protocol but can also be bound to SMTP and TCP protocols amongst others. [9] [4] [10] [11]. 
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Although SOAP gained precedence over the likes of COBRA (Common Object Request Broker Architecture) available from 1991 using the interface definition language [12], and RDA (Remote Database Access) from 1993 [13], it has not avoided its own scrutiny amongst developers and users. Compared to other webservices available, the advantages and disadvantages of implementing SOAP are as follows:
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· Language, transport, and platform-agnostic - Allows communications to be independent and not tied to the HTTP protocol.
· Provides the ability to extend the system by conforming to WS standards.
· Built-in error handling -  permits error code messages with an explanation of what has occurred.
· Automation – SOAP using WSDL can completely automate the process depending on which language will be used.
· Security – Integrated security protocols, which allows for privacy and integrity measures inside transactions. Will also encrypt on the message level.
· Built-in ACID compliance – ensures communication between client and server is achieved under certain conditional factors. Atomicity guarantees a transaction is successful as long as all sections of that transaction are successful. This will limit corruption and incomplete data. All data must comply with validation rules to further reduce the chances of corruption by maintaining Consistency. The system must safeguard multiple transactions occurring concurrently and that each one does not affect the other. This is achieved by keeping each transaction in Isolation. The Durability of All written data is crucial and must be saved in the likelihood of a possible technical failure.
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· Coding heavy –  The approach to handling the app payload can require a greater volume of code on both the request and response side. This will require more resources and slow down communication.
· XML only -  SOAP only supports XML structures.
· Difficult learning curve – Building API servers with SOAP requires deep understanding of the protocols involved.
· Under and over fetching – When sending a request, receiving more or less data than required is possible.
· No Cache – As there is no caching mechanism in SOAP, it is necessary to rely heavily on external tools. [14] [5] [15] [4] [16] [17]
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Although SOAP and REST were the de facto webservices for many developers and internet organisations, an alternative was deemed necessary to rectify the flaws that hampered the current API architecture. Facebook released the query language GraphQL in 2015 to merge the best features from both SOAP and REST, while also creating simplified coding.  GraphQL has now become open source for developers to take advantage of and adapt it to their own websites. There are a number of programming languages that can be implemented and facilitate GraphQL  these include Go, .NET, C#, Python, to name a few.
    GraphQL uses two types of requests that underpins its mechanism to retrieve data from the server, these are:
· Queries – retrieve data
· Mutations – change data
Both are operated on the same premise as the POST function, and due to this universally implemented command, GraphQL  can communicate with a server written in Node.js.
    Factors that make GraphQL stand out amongst other web services is the way it represents the data. Instead of the columns and rows structure that is in a relational database, the data is represented in a graph format, and is a collection of nodes and edges. This system is beneficial for capturing the complexity that surrounds database interaction. 
  Defining the data that is required is a major triumph for GraphQL, and unlike REST that would send more information than what was needed, GraphQL allowed the user to specify exactly the data they wished to receive. This was achieved by shifting the data definition functions to the client side, and not the server side that REST utilises. Furthermore GraphQL can also fetch data from multiple databases by a single query [18] [5] [15] [11] [4] [19] [14].
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· Lightweight – Requires less code to request and receive than other applications, which allows for a quicker system. 
· Strong data typing – Services can be written in any language, such as JSON. 
· Efficient data fetching – Allows the crucial data to be fetched, instead of the client receiving more or less data than required.
· Multiple database searches – Can access multiple databases with a single query.
· Detailed error messages – Like SOAP, coding error messages are given with a description detailing where the errors lie.
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· No Caching – Like SOAP, it lacks the option of cache.
· Lack of Versioning – Developers have no indication of when the system requires updates.
· Performance issues – Complex queries can contain to many nested fields in a single request, which can cause system overload. 
· Requires Learning – Developers need to learn a new protocol, and although GraphQL is classed as easy to learn, it still requires preparation and time to use it appropriately. [4] [14] [11] [5] [15]

[bookmark: _Toc61001705]3.Conclusion
Having researched the three systems and compared their operations, it is apparent that all 3 are still relevant and depends on the specific criteria needed by the software engineer. Each application is unique and there is no universal solution that fits all requirements. Ultimately, the choice of application will need the input of both the developer and consumer, so a decision is made as early as possible in the API development. It will be unfair to say one solution is better than the other as each can be used to successfully generate an effective API, it does however rely on the functionality of that system.
        The implementation of REST would be a better option, if the development of Java based applications were necessary. It can also process and handle data quickly making it the ideal choice if the application was code-intensive. GraphQL will out-perform the other solutions if multiple resources need to be accessed from the minimum of queries. The definitive benefit it has over its competitors is only allowing the data that is strictly required from the server and not forwarding data that is undesirable. The Predicament of under and over fetching by SOAP and REST was the motivation behind Facebook creating GraphQL. 
    SOAP with its high security function and ACID compliance can be used in business and enterprise solutions with formal contract-based exchange formats. From a coding perspective, built-in error handling will provide stability and pinpoint exactly where the code has gone wrong. 
    However, if the developer has extreme knowledge in this field,  the ideal solution would be to combine the API protocols, thus, giving the best possible outcome. 



References

[1] 	MuleSoft, “What is an API,” 2020. [Online]. Available: https://www.mulesoft.com/resources/api/what-is-an-api#:~:text=API%20is%20the%20acronym%20for,to%20talk%20to%20each%20other.. [Accessed 28 Dec 2020].
[2] 	JSON.org, “Introducing JSON,” [Online]. Available: https://www.json.org/json-en.html. [Accessed 27 Dec 2020].
[3] 	RESTful API, “What is REST,” 2020. [Online]. Available: https://restfulapi.net/. [Accessed 2 Jan 2021].
[4] 	Altexsoft Software engineering, “Comparing API Architectural Styles: SOAP Vs REST vs GraphQL Vs RPC,” 29 May 2020. [Online]. Available: https://www.altexsoft.com/blog/soap-vs-rest-vs-graphql-vs-rpc/. [Accessed 30 Dec 2020].
[5] 	DA14, “The Ultimate guide to API Architecture: REST, SOAP or GRAPHQL,” 07 Feb 2018. [Online]. Available: https://da-14.com/blog/ultimate-guide-api-architecture-rest-soap-or-graphql#:~:text=Basics%20of%20SOAP%2C%20REST%20and%20GraphQL&text=SOAP%20is%20a%20protocol%2C%20REST,to%20add%20or%20modify%20data.. [Accessed 29 Dec 2020].
[6] 	M. Hadley, “Web Application Description Language,” W3C, 31 Aug 2009. [Online]. Available: https://www.w3.org/Submission/wadl/. [Accessed 2 Jan 2021].
[7] 	K. H. Law, S. K and W. Y, Sensor Technologies for Civil Infrastructures, WoodHead Publishing, 2014. 
[8] 	D. Gilling, “REST Vs GraphQL APIs, the Good, the Bad, the Ugly,” 27 May 2019. [Online]. Available: https://www.moesif.com/blog/technical/graphql/REST-vs-GraphQL-APIs-the-good-the-bad-the-ugly/. [Accessed 31 Dec 2020].
[9] 	W3C, “XML Essentials,” 2015. [Online]. Available: https://www.w3.org/standards/xml/core. [Accessed 30 Dec 2020].
[10] 	S. Graham, T. Boubez, G. Daniels and e. al, Building Web Services with Java, SAMS, 2002. 
[11] 	B. Reselman, “An Architect's guide to APIs: SOAP, REST, GraphQL and gRPC,” 2 Oct 2020. [Online]. Available: https://www.redhat.com/architect/apis-soap-rest-graphql-grpc. [Accessed 31 Dec 2020].
[12] 	COBRA, “COBRA History,” [Online]. Available: https://www.corba.org/history_of_corba.htm. [Accessed 1 Jan 2021].
[13] 	Information Technology Laboratory, “Remote Database Access,” [Online]. Available: https://www.itl.nist.gov/div897/ctg/dm/rda_info.html. [Accessed 31 Dec 2020].
[14] 	R. Campanario, “SOAP and GraphQL should we give it a REST?,” 13 Aug 2019. [Online]. Available: https://medium.com/dvt-engineering/soap-and-graphql-should-we-give-it-a-rest-fc8fafee6cc7. [Accessed 1 Jan 2020].
[15] 	N. Mehta, “A Comprehensive Guide to SOAP, REST and GraphQL Web Protocols,” 22 Nov 2018. [Online]. Available: https://www.techtic.com/blog/comprehensive-guide-to-soap-rest-graphql-web-protocols/. [Accessed 30 Dec 2020].
[16] 	Morpheus Data, “When Do You Need ACID Compliance,” Jan 2015. [Online]. Available: https://morpheusdata.com/cloud-blog/when-do-you-need-acid-compliance/. [Accessed 30 Dec 2020].
[17] 	SmartBear, “SOAP Vs REST. Whats the Difference?,” 02 Jan 2020. [Online]. Available: https://smartbear.com/blog/test-and-monitor/soap-vs-rest-whats-the-difference/. [Accessed 01 Jan 2020].
[18] 	GraphQL, “Introduction to GraphQL,” 2021. [Online]. Available: https://graphql.org/learn/. [Accessed 3 Jan 2021].
[19] 	F. Rehman, “Moving to GraphQL from SOAP or REST,” 12 Jul 2019. [Online]. Available: https://blog.apimatic.io/moving-to-graphql-from-soap-or-rest-2383f7dc6523. [Accessed 29 Dec 2020].


















[bookmark: _Toc61001707]Appendix

[bookmark: _Toc61001708]Appendix A – Code for REST API Assignment

[bookmark: _Toc61001709]Stylesheet.css
/* Styling of the overall body of the webpage*/
body, #photos
{ 
    
    background-image: url("../images/polaroid-3130407-1560x878.jpg");
    height:100%;
    background-position: center;
    background-repeat: no-repeat;
    background-size: cover;
    background-attachment: fixed;
    
    height: 100%;
    margin: 0;
}

body, #album
{ 
    
    background-image: url("../images/1.jpg");
    height:100%;
    background-position: center;
    background-repeat: no-repeat;
    background-size: cover;
    background-attachment: fixed;
    
    height: 100%;
    margin: 0;
}

/* styling footer of webpages*/
footer
{
   position:absolute;
   bottom: 0;
   width: 100%;
   height:2.5rem;
   color: white;
   text-align:center;
   margin-right: 30px;
    
}

#copyright
{
    
    text-align:right;
    color:white;
    font-size:small;
    font-family:Georgia, 'Times New Roman', Times, serif;
    font-weight: bolder;
    margin-right: 40px;
}

/* NavBar Styling*/
.topnav
{
    background-color:black;
    overflow: hidden;

}

.topnav a 
{
    float: left;
    color: #f2f2f2;
    text-align: center;
    padding: 14px 16px;
    text-decoration: none;
    font-size: 17px;

}
/* Changes Nav page colour when hovering over it*/
.topnav a:hover
{
    background-color:white;
    color:red;

}
.right-side a
{
    float:right;
    text-align: right;
    color:white;
}

/*Header size 1 styling*/
h1
{
    text-align: center;
    font-family: fantasy;
    font-size: 5em;
    font-weight: bolder;
    color:red;
    text-shadow: 5px 5px 0px black;

}

/* Header size 2 Styling*/
h2
{
    text-align: center;
    color: oldlace;
    text-shadow: 2px 2px 0px blue;
    font-weight: bold;
}

/* Paragraph Styling*/
p
{
    color: mediumslateblue;
    text-align: center;
    font-size: xx-large;
    font-weight: bolder;
}

/* Styling for the forms*/
#postdata-form
{
    border: 3px;
    border-style: solid;
    border-color: coral;
    padding: 1em;
    background-color:darkgray;
    text-align: center;
    font-size: xx-large;
}

#deletedata-form
{
    border: 3px;
    border-style: solid;
    border-color: coral;
    padding: 1em;
    background-color:darkgray;
    text-align: center;
    font-size: xx-large;
}

#readdata-form
{
    border: 3px;
    border-style: solid;
    border-color: coral;
    padding: 1em;
    background-color:darkgray;
    text-align: center;
    font-size: xx-large;  
}

/* Styling of results when form button is clicked*/
#deletealbum-results
{
    font-size:small;
    font-weight: bolder;
    padding-top: 10px;
}

#addnewalbum-results
{
      
    font-family:Verdana, Geneva, Tahoma, sans-serif;
    font-size: 28px;
    font-weight: bold;
    font-style: italic;
    color:orangered;
    text-shadow: 1px 1px 0px black;

}

#getalbum-results
{
    font-family:Verdana, Geneva, Tahoma, sans-serif;
    font-size: 28px;
    font-weight: bold;
    font-style: italic;
    color:royalblue;
    text-shadow: 2px 2px 0px black;
    
}

#photoimage-button
{
    margin-bottom: 20px;
}
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<!DOCTYPE html>
<html lang="en">
<head>
    <!--TITLE OF WEBPAGE-->
    <title>AJAX and REST Assignment</title>

    <!--ICON IMAGE FOR WEBPAGE-->
    <link rel="icon" href="assets/images/ajax-logo.png" type="image/x-icon"/>

    <!--BOOTSTRAP-->
    <link rel="Stylesheet" href="assets/bootstrap-4.3.1-dist/css/bootstrap.min.css"/>

    <!--STYLE SHEET LINK-->
    <link rel="Stylesheet" href="assets/css/Stylesheet.css"/>
   
    <!--META DATA-->
    <meta charset="utf-8"/>
    <meta name="viewport" content="width=device-width, initial-scale= 1, shrink-to-fit= no"/>

</head>

<body id="album">
    
    <header>
        <!--NAVIGATIONAL BAR-->
        <div class="topnav">
            <a class="active" href="ALBUMS.html">VINYL LOG </a>
            <a href="PHOTOS.html">PHOTO SEARCH</a>
         <div class="right-side">
            <a href="#SIGN UP">SIGN UP</a>
            <a href="#LOGIN">LOGIN</a> <!--The Login and Sign Up is purely for aesthetics, and does not work-->
            </div>
        </div>
              
    </header>

<main>
    <!--large Left container-->
    <div class="container">
        <h1>VINYL LOG</h1>
    <div class="row">
      <div class="col-md-6">
        <div class="row">
          <div class="col-md-12">
            <form id="postdata-form">
                    
                <label for="albumtitle"> ALBUM TITLE: </label><br/>
                <input id="albumtitle" type="text"/><br/>
                <label for="bandname">BAND NAME:</label><br/>
                <input id="bandname" type="text"/><br/>
                <label for="albumyear"> YEAR OF RELEASE:</label><br/>
                <input id="albumyear" type="text"/><br/>
                <label for="albumscore">ALBUM RATING /5:</label></br>
                <input id="albumscore" type="text"/><br/>
                <label for="albumid">ALBUM ID:</label><br/>
                <input id="albumid" type="text"/><br/><br/>
                
                <input id="addalbum-button" type="button" value="ADD ALBUM VINYL"/>
                 <div id="addnewalbum-results"></div>
            </form>
           
          </div>
        </div>
      </div>

      <!-- Smaller right containers -->
      <div class="col-md-6">
        <div class="row">
          <div class="col-md-12 col-md-6">
            <form id="deletedata-form">

                <label for="albumid">DELETE ALBUM BY ID:</label><br/>
                <input id="albumid" type="text"/><br/><br/>

                <input id="deletealbum-button" type="button" value="REMOVE ALBUM"/>
                <div id="deletealbum-results">Warning...This will permanently remove Record </div>
                
            </form>
          </div>
        
          <div class="col-md-12 col-md-6 pt-md-5 pt-0"> <!-- pt-md-5 pt-0 adds the gap between the two small forms-->
            <form id="readdata-form">
                <label for="getalbum">ALBUM ID:</label><br/>
                <input id="getalbum" type="text"/><br/><br/>
                
                <input id="getalbum-button" type="button" value="GET ALBUM"/>

                <div id="getalbum-results"></div>
            </form>
          </div>
        </div>
      </div>
    </div>
    <div>

</main>

<footer>
    <p id="copyright"> &copy; REST & AJAX 2020</p>
</footer>
<!---JS CODE HERE -->
    <script src="assets/jquery3.5.1/jquery-3.5.1.js"></script>
    <script src="assets/bootstrap-4.3.1-dist/js/bootstrap.min.js"></script>
    <!--<script src="assets/js/Album.js"></script>-->
    <script src="assets/js/CompleteAjax.js"></script>
</body>

</html>
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<!DOCTYPE html>
<html lang="en">
<head>
    <!--TITLE OF WEBPAGE-->
    <title>AJAX and REST Assignment</title>

    <!--ICON IMAGE FOR WEBPAGE-->
    <link rel="icon" href="../Assignment/assets/images/ajax-logo.png" type="image/x-icon"/>

    <!--BOOTSTRAP-->
    <link rel="Stylesheet" href="assets/bootstrap-4.3.1-dist/css/bootstrap.min.css"/>

    <!--STYLE SHEET LINK-->
    <link rel="Stylesheet" href="assets/css/Stylesheet.css"/>
   
    <!--META DATA-->
    <meta charset="utf-8"/>
    <meta name="viewport" content="width=device-width, initial-scale= 1, shrink-to-fit= no"/>

</head>

<body id="photos">
    
    <header>
        <!--NAVIGATIONAL BAR-->
        <div class="topnav">
            <a class="active" href="PHOTOS.html">PHOTO SEARCH</a>
            <a href="ALBUMS.html">VINYL LOG</a>
         <div class="right-side">
            <a href="#SIGN UP">SIGN UP</a> <!--The Login and Sign Up is purely for aesthetics, and does not work-->
            <a href="#LOGIN">LOGIN</a>
            </div>
        </div>
              
    </header>

<main>
    <div class="container image-container">
        <h1>PHOTO ALBUM</h1>
        <h2></h2>
        <div class="row">
            <div class="col-12">

                <form id="readdata-form">
                    <label for="getphoto">IMAGE ID:</label><br/>
                    <input id="getphoto" type="text"/><br/><br/>
                    
                    <input id="photoimage-button" type="button" value="Press for Search Result"/>

                    <div id="photo-results"></div>

                </form>
            
            </div>
        </div>

    </div>
    

</main>

<footer>
    <p id="copyright"> &copy; REST & AJAX 2020 </p>
</footer>
<!---JS CODE HERE -->
    <script src="assets/jquery3.5.1/jquery-3.5.1.js"></script>
    <script src="assets/bootstrap-4.3.1-dist/js/bootstrap.min.js"></script>
   <!-- <script src="assets/js/photo.js"></script>-->
    <script src="assets/js/CompleteAjax.js"></script>

</body>
</html>

[bookmark: _Toc61001712]CompleteAjax.js
$(function() 
{
    $.ajaxSetup({cache:false}); //turning cache off
    
    //Button for Adding an Album
    $("#addalbum-button").click(function(e) // looks for the button with id called ajaxpost-button
    {
        AddingAlbum(); // when button clicked this sendpost function will be called and will send data from form to web service
        e.preventDefault(); // e = represents an event that occurs when button is pressed. preventDefault = prevents button from doing anything else other than sendpost.
        return false;
    });
    
    //Button for Deleting an Album
    $("#deletealbum-button").click(function(e)
    {
        DeleteAlbum();
        e.preventDefault();
        return false;
    });
    
    //Button for Getting an Album
    $("#getalbum-button").click(function(e)
    {
    
        GetAlbum();
        e.preventDefault();
        return false;
    });
    
    //Button for getting a Photo from website
    $("#photoimage-button").click(function(e)
    {
    
        GetPhotoimage();
        e.preventDefault();
        return false;
    });

});

//adding an Album Function
function AddingAlbum()
{
    var data =
    { //javascript object to be used as Json to send back/to webservice
        albumtitle:$("#albumtitle").val(), //title field
        bandname:$("#bandname").val(),
        albumyear:$("#albumyear").val(),
        albumscore:$("#albumscore").val(),
        albumid: parseInt($("#albumid").val()) //user id field ( parseInt = converts text into an int, want to convert it into a number in json)
    };

    //HTTP Request
    $.ajax ({
        cache:false,
        type: "POST",//going to send as POST method
        url: "https://jsonplaceholder.typicode.com/albums", 
        data: JSON.stringify(data), //creates the json string within the body of the http request, converts javascript object into a json string.
        contentType: "application/json; charset=utf-8",
        dataType: "json", //telling ajax/jquery results should come back as json and when they do, convert it into a javascript object
        success: AddingAlbumResult, // if the post message was successfully sent will call this function 'GotPostResult'
        error: (req,status,error) => window.alert("AJAX error")

    });

}

// successful Adding an Album / HTTP Response
function AddingAlbumResult(json,status,req) // json arguement will become javascript object
{
     // building up a string that contains the following values
    var html = "";

        // values, produces a long string
        html += "Album Title: " + json.albumtitle + "<br/>"
         +  "Band Name: " + json.bandname + "<br/>"
         +  "Album Year: " + json.albumyear + "<br/>"
         +  "Album Rating: " + json.albumscore + "<br/>"
         +  "Album Id: " + json.albumid + "<br/>";

         $("#addnewalbum-results").html(html); // writes string into inner html of the 'postresults' and replaces what is already there with this string.
}

//Deleting an Album Function
function DeleteAlbum()
{
    var albumDelete = parseInt($ ("#albumid").val() ); //deleting the record of the id we enter in the text box. (postId is the primary key)
    
    //HTTP request
    $.ajax ({

        cache: false,
        type: "DELETE",
        url: `https://jsonplaceholder.typicode.com/albums/${albumDelete}`, // different single quote signs used ` `, putting the postId in the template string, we add it to the url ${postId}
        // can use "https://jsonplaceholder.typicode.com/posts/" + postId, instead of the above way.
        data:'', // two single quotes used. Nothing added
        contentType:"application/json; charset=utf-8",
        dataType: "json",
        success: (json,status,req) => $("#deletealbum-results").html ("<p> Bye Bye Record </p>"), //lambda function used, due to only needing one thing to do, write a paragraph tag with Bye Bye Record into the delete-results div tag. Otherwise
        // we would have had to write a one line delete-results function.
        error: (req,status,error) => window.alert("AJAX error")
    });
}

//Getting Album information from website function
function GetAlbum()
{
    var postId = parseInt($ ("#getalbum").val());

    $.ajax({
        cache: false,
        type: "GET",
        url: `https://jsonplaceholder.typicode.com/albums/${postId}`,
        data:'',
        contentType: "application/json; charset=utf-8",
        dataType: "json",
        success: GetAlbumById, // named function
        error: (req, status, error) => window.alert ("AJAX error")
     });
}

//successful function for getting Album information
function GetAlbumById(json, status, req)
{
    var html="";

    html += "Album Id: " + json.id + "<br/>"
         +  "Album Title: " + json.title + "<br/>"
         +  "User Id: " + json.userId + "<br/>"

         $("#getalbum-results").html(html);
}

//Getting a photo from website function
function GetPhotoimage()
{
    var photosid =parseInt($ ("#getphoto").val());

    $.ajax({
        cache: false,
        type: "GET",
        url: `https://jsonplaceholder.typicode.com/photos/${photosid}`,
        data:'',
        contentType: "application/json; charset=utf-8",
        dataType: "json",
        success: GetPhotoById, // named function
        error: (req, status, error) => window.alert ("AJAX error")
     });
}

// success function for getting photo image
function GetPhotoById(json, status, req,)
{
    

   var html="";
   html += `<img src="${json.url}" height="300"; width="300" `; 
   html += `<p id="display">${json.url}`;
   //console.log("url=" + json.url)
         $("#photo-results").html(html);
}
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