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[bookmark: _peltkrfny7u6]1. Introduction
This report will include the comparison of the web services SOAP, REST and GraphQL. This report will cover what the web services along with stating some of the benefits and drawbacks they include. The final section of the report will conclude which web services are best suited for certain situations.
[bookmark: _ikwkf1dyolv0]2. Web Services
[bookmark: _fs4wa0nhlggt]2.1 Overview
Web services are typically a type of software that users are capable of accessing over the internet,  this is done by using XML encoding and such which gives the ability to communicate to a web server. Software applications that are written in a variety of programming languages and are running on a variety of platforms are able to use these web services so that they can exchange any data over computer networks such as the world wide web. Web services have many uses such as communicating to other applications, allowing the application to display the data or maybe edit it, one example of this is contacting a web server to gather data on the current weather which can then be updated and displayed on to the users website. 
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[bookmark: _a7rtx0q80qc8]3. SOAP
This section will be covering information on the SOAP web service and will also cover some of the benefits and drawbacks that this web service may have.
[bookmark: _y0ak27502fgo]3.1 Overview
SOAP is an XML-based messaging protocol that was developed by Microsoft. SOAP stands for Simple Object Access Protocol and was originally developed to replace older services which weren’t suited for the internet, these include Common Object Request Broker Architecture (CORBA) and Distributed Component Object Model (DCOM), both of these services rely on binary messaging which isn’t as good as newer technology such as XML. Due to SOAP being XML-based it is only capable of using XML. SOAP Was primarily designed to work with HTTP but is also capable of supporting a variety of other transfer protocols such as SMTP and FTP.  SOAP is also capable of providing decent security due to it having the ability to integrate WS-Security features if it is ever necessary.
[bookmark: _g0jcemit6xpl]3.2 Benefits
There are multiple benefits to using the SOAP web service. One of the biggest benefits when using SOAP is that it is standardised, this means that SOAP is capable of communicating across any type of system and isn’t limited by that. SOAP also provides the ability to integrate WS-Security features into systems, this means that it is capable of providing a good amount of security in comparison to some other web services. Another benefit is that it is capable of allowing some automation when using certain languages, this is good because it then allows development speed to increase and could potentially lead to reduced overall costs. 
[bookmark: _vcfzzhxlt9t]3.3 Drawbacks
There are also a few drawbacks to using SOAP. One of the bigger drawbacks is that it is only capable of using XML and due to this SOAP is quite a bit slower compared to some of the other alternatives such as REST, this is because the typical payload is larger for a simple string message. Another drawback to using SOAP is that when it comes to testing it can be fairly tricky due to it being harder to test in browsers. SOAP is also quite a bit more complicated compared to other alternatives meaning that it could possibly take up more time overall. 
[bookmark: _qx337jpd2hmt]4. REST
This section will be covering information on the REST web service and will also cover some of the benefits and drawbacks that this web service may have.
[bookmark: _g7nvp1gsydq6]4.1 Overview
REST stands for REpresentational State Transfer and is an architectural style that is used to provide standards between computer systems on the web. REST is a light-weight alternative to SOAP and was originally developed due to the complexity of SOAP. REST is capable of working with different types of protocols but typically works best with HTTP when used for web APIs. Whenever REST needs to make a request it uses a simple URL approach unlike the alternative SOAP which uses XML. Due to REST using the URL approach it also uses four different HTML 1.1 commands, these are known as GET, POST, PUT and DELETE. If a user needs to get data from a server then the GET command is used, if a user needs to put data into a server then POST or PUT would be used and the DELETE command would be used to remove data from the server.
[bookmark: _xsv4v69167iu]4.2 Benefits
There are multiple advantages to using REST compared to some of the alternatives. One of the advantages is that it supports a greater variety of formats such as XML, JSON and HTML compared to alternatives such as SOAP with only XML. REST is also quite a bit more efficient due to it supporting formats that are smaller than XML, this means that the payloads of requests are smaller in size. REST uses an API which communicates over the internet meaning that no expensive tools/software is needed for it to work properly. REST is also simple to test, this is because it is capable of easily being tested on browsers and is also supported with unit testing frameworks. Due to people finding SOAP cumbersome and fairly hard to use REST was intentionally made to be a less confusing alternative.
[bookmark: _b03m6dqu0xg7]4.3 Drawbacks
There are a few drawbacks to REST with the first drawback being that REST isn’t as secure compared to SOAP, this is because SOAP has the WS-Security features, another reason it isn’t very secure is because it uses a lot of public URLs. One disadvantage of REST is that it can sometimes over fetch or under fetch data, an example of this is that only 5 values are required but sometimes 10 could be received, this is a problem as it can greatly increase the response time. Another disadvantage of REST is the fact it’s stateless, this is a problem as it may be necessary that additional information will have to be included with every request, slowing down the overall speed.
[bookmark: _2d2pzywjg6ku]5. GraphQL
This section will be covering information on the GraphQL web service and will also cover some of the benefits and drawbacks that this web service may have.
[bookmark: _lqg8tb7kpuif]5.1 Overview
GraphQL is a query language that is designed for APIs. GraphQL is a server-side runtime which is used for executing queries, this is typically done by using a type system which you use to define your data. Initially developed by Facebook in 2012 and released to the public in 2015, GraphQL was originally used for their mobile applications and helped to reduce the overall network usage and make APIs faster with the use of the specific data-fetching capabilities that it provides. GraphQL is able to be used in an Integrated Development Environment (IDE) known as GraphiQL. GraphQL is capable of fetching specific data from multiple sources while only using one call. GraphQL has been fairly effective when used to build modern mobile and web, this is because it gives developers both a flexible and rich technology to use to extract data that compared to REST APIs, is more efficient.
[bookmark: _n2aera1u0lk6]5.2 Benefits
There are many advantages to using GraphQL, the first is that GraphQL is less ‘talkative’ in comparison to REST, this means that it can be much faster. One advantage that GraphQL has over REST is that REST can sometimes provide too much data while it can also provide not enough data other times, GraphQL on the other hand solves this problem by fetching the specific data that is required. GraphQL also has more commands than the traditional SOAP, an example of this is the fact that GraphQL is capable of sending notifications to users whenever new data has been gathered. GraphQL can unify data that typically requires multiple endpoints, this means that it is capable of giving one single entry point, this is because the data is defined on the server with a graph-based scheme and because of this it is capable of delivering the data as a package rather than multiple calls.
[bookmark: _hyoig1kix5y1]5.3 Drawbacks
There are a few drawbacks for GraphQL, the first being that it is pretty overkill for small applications, the features are more suited for multiple microservices while a REST architecture is generally better for smaller applications. One problem with GraphQL is file uploading, GraphQL doesn’t understand files and this is because a file uploading feature is not included in it’s specification.
[bookmark: _vqy494izeya7]6. Conclusion & Comparison
To conclude, all three types of web services that were evaluated are good for certain scenarios where one web service is better suited than another. Starting with SOAP, this web service is a much older web service compared to the others meaning that it also contains the most documentation about it along with more experienced users with it. SOAP is capable of integrating WS-Security features which allows for a more secure overall service. REST however supports more formats in comparison to the alternative web services such as SOAP which only uses XML. The formats supported by REST are also smaller than XML meaning that the total bandwidth required is less. One of the biggest benefits to GraphQL is that it is capable of only fetching specific data, this means that GraphQL is very efficient in comparison to the other web services. GraphQL is also capable of delivering data as a ‘package’ using one query call in comparison to multiple calls which other web services have to do, this makes GraphQL better suited for networks with limited resources.
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[bookmark: _v56nl42jsj3e]Appendix 1. Index.html
<!DOCTYPE html>
<html>
  <head>
    <meta charset="utf-8">
    <title>Weather Search</title>
  </head>
  <body style="background-color:grey; font-family: 'Trebuchet MS';">
    <h1>Weather Search</h1>
    <h3>Type in a City to find out the weather in that area!</h3>
    <input id="citySearch" type="text" placeholder="Enter City...">
    <button id="btnSearch" onclick="">Check Weather</button>
    <p></p>
    <div id="weather"></div>
    <img src="" id="weatherIcon"></img>
    <script src="https://code.jquery.com/jquery-3.1.0.js"></script>
    <script src="apisearch.js"></script>
  </body>
</html> 

[bookmark: _ebxwbq5ntje7]Appendix 2. Apisearch.js
$(document).ready(function() {
        var weatherURL = "https://api.openweathermap.org/data/2.5/weather?q="
        var citySearch; 
        var apiKey = "&appid=cb573047d5819ba75f935d5d946b712f"
        var imgURL = "https://openweathermap.org/img/w/"

        $("#btnSearch").click(function(){
            citySearch = $("#citySearch").val();
            if(citySearch == ""){
                errorMessage();
            }
            else {
                $.ajax({
                    type: 'GET',
                    url: weatherURL + citySearch + apiKey,
                    success: function(get){
                    console.log(get)
                        if (get.totalItems == 0){
                            alert("Uh oh")
                        }
                        else {
                            weatherDisplay(get);
                        }
                    },
                    error: function () {
                        alert("City is invalid!")
                    }
                });
            }
    });
    
    function weatherDisplay(get){
        name = get.name;
        country = get.sys.country;
        weather = get.weather[0].main;
        description = get.weather[0].description;
        iconID = get.weather[0].icon;
        weatherIcon = imgURL + iconID + ".png";



        document.getElementById("weather").innerText = 
        "City: " + name
        + "\nCountry: " + country
        + "\nWeather: " + weather
        + "\nDescription: " + description;
        document.getElementById("weatherIcon").src = weatherIcon;
    }
    
    function errorMessage(){
        alert("City is invalid!")
    }

});
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