
ACCA6024
Assignment 1
Cloud-Based Web Services

Nathan Morgan	12-5-2020	



Table of Contents
Introduction	2
REST	3
SOAP	4
GraphQL	5
Conclusion	6
References	7









[bookmark: _Toc60240822]Introduction
In this report the 3 web services GraphQL, REST and SOAP are discussed. The relevant areas are compared, and the key features of each technology are highlighted, and drawbacks are reviewed. 
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Representational state transfer is a web service architecture style that allow for the exchange of information over the internet using a standardized set of rules and procedures known as stateless operations. It is the most common choice for web services such as API’s because it is simplistic and requires a minimal amount of work to be operational [1].  
REST is also known as RESTful or RESTful API and are widely considered the backbone of the internet through its wide use and simplicity [2]. 
REST is considered faster of the two when compared to SOAP as it uses data formats other than XML. This makes SOAP Slower for smaller tasks where REST has more flexibility by using multiple standards reducing the amount of bandwidth and resources used to communicate. 
REST is the slower of the two when compared to GraphQL as with a REST api it may return incomplete data and require multiple requests to get all the required data to fulfil the request compared to GraphQL being able to get all the data in one interaction. 
This type of web service is called stateless because the service will treat each interaction independently not retaining the client’s previous communication with the webservice. Because of this, each interaction requires all the information required to fulfil a request to be sent each interaction [3]. 
A typically interaction will be through a URL that will contain what the client sends the service and what the service returns to the client, the interaction will contain header information, parameter information and a body.
The header will carry information like status, authorization tokens, content type, content length and other parameters that helps the recipient to handle the interaction. 
The parameter is information contained within the URL, so this could be data like the users ID, and the body.
 The body will typically be carrying some data typically in the form of JavaScript object notation [4].
REST operates on the HTTP request methods of GET, POST, PUT & DELETE, also known as CRUD (Create, read update, and delete). [5] 
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Simple object access protocol can be broken down into a set of rules that define the communication between two points typically within a client server architecture. 
The 3 defining characteristics of SOAP are the extensibility, neutrality, and independence. 
It is considered extensible due to the modular nature of the “additional modules” such as WS-Security, WS-Policy etc. These were built as extensions to the webservice a modular plugin system to the basic web services.
The neutrality is due to the flexibility of the transmission protocols. Where SOAP typically utilizes HTTP to deliver the content, because HTTP is supported by most web connected devices, although SOAP can use other protocols such as SMTP, FTP etc. Because of this SOAP is not limited to any transport methodology where REST requires HTTP [6]. 
The independence is about the programming languages that it can be developed in as there is no one language that it is limited too. The recipient may be designed using a completely different language, but the content will be legible due to the message format and effective use of web services description language This is used to declare how the interface will communicate and how the messages are constructed, and the content transported providing a translator between client and server [7]. 
SOAP is Considered Stateful when compared to the architectural style of REST. This means that the server may contain session data such as the client’s id or other identifying information while a rest service does not do this and requires this data to be included in each request. SOAP does not have to be stateful and can be designed in a stateless manner, but this is not a requirement to the design philosophy [8]. 
 SOAP was a very popular protocol in the early 2000’s after evolving from XML-RPC [9]. SOAP Invokes services using Remote procedure call like XML-RPC and this is where the endpoint and method is specified within the content where REST calls the endpoint via the URL [10]. 
SOAP defines that all the exchanges between the two parties must be within an XML file format adhering to the SOAP/XML message structure of envelope, header & body. Because SOAP exclusively uses XML where REST can use more efficient means of conveyance such as JSON therefore sending smaller messages saving resources and bandwidth compared with XML having an increased payload and file size.
Because SOAP is exclusively using the XML message format, its standardized communication between points and with help from governing bodies such as W3C the technologies used were solidified. But has its restrictions such as the file formats used and the rigid closed nature that did not allow for changes to be made to the exchange methodology. 
SOAP’s rigid nature is attributed to the defined rules and design choices. The rigid nature is strongly reinforced with the debugging contained within the requests that aid in managing errors using built in error handling where the request will have information about the error within the request [11]
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GraphQL originated by a development team at Facebook but it outgrew its parent company and became the GraphQL foundation providing an impartial governance over the specification [12]. As a specification it has been implemented by several different production teams but the most common one seen called Apollo [13]. 
GraphQL while very similar to REST in terms of how it handles data it has features that really outshine REST in application specific environments such as where you can choose what data to get from the server. This is a huge change in comparison to a typical REST service where you would hit each endpoint with a request, for example the backend was for sandwiches you would make a REST GET request at www.apiurl.com/api/bread, /ham, /cheese, /butter and each individual ‘GET’ would have its own response containing the data from each request. However, with a GraphQL query you could send the server bread, ham, cheese, butter and get back a full sandwich. 
This can be summarized as in a GraphQL API the server declares what it has and then the client can request what it needs [14]. Where a RESTful API can interact with each single resource A GraphQL API can interact with all the resources in one interaction. 
Each interaction with the Web Service using GraphQL starts with a URL and the URL will start with the HTTP verb POST and this is the standard for every interaction with the GraphQL specification. Each POST followed by “/graphql” as the endpoint, where in a rest service this could be almost anything allowing for many end points that map the resources contained on the server. 
Finally it is followed with the “{query:query}” and all of the information about the interaction will be contained within this GraphQL query. The query itself will take the shape of something that distinctively resembles JavaScript Object Notation (JSON) [4], a familiar style of data and is a format that most developers will already be quite familiar with.  With this format one query will be able to call many resolvers to get a nested response from multiple resources [14]. 
GraphQL is another stateless web service based on HTTP but can use other means such as WebSocket for the Subscription feature when working with real time data. Subscriptions are real time data requests that update as the provided content changes [15]. 
As a stateless service, this means the server will not remember session information about the client and each individual request will contain all the information required for interacting with the service including auth as you would in a REST interaction. 
The specification is complex with a steep learning curve when compared to REST. A good implementation will require a large amount of infrastructure and configuration to get it to a point where it will work perfectly for the requirement. 
GraphQL n+1 problem/Over Fetching [16] as a client you can easily request data, that would create way more requests to the database than you would expect. Caching and data loaders being the main solution. 
The best example of the GraphQL n+1 problem is the Facebook friend list analogy where your Facebook friends have mutual friends, and you could be making the same requests to the server over and over and without a caching system in place it will just keep making the same requests over and over. 
Under Fetching [17] is another request problem but in this case the endpoint does not provide enough information and requires more requests to fulfill the original request. 
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GraphQL is a sophisticated and intricate approach to an age-old problem of retrieving relevant data with every interaction. Here are some concluding points that summarize the report. 
· SOAP is a protocol, while REST and GraphQL are architectural styles/specifications. 
· SOAP is the most rigid of the 3 with the rules being defined clearly without much room for changing them. SOAP may be stateless like GraphQL and REST, but it may also be stateful. 
· All 3 technologies can communicate over HTTP, but REST uses HTTP exclusively. 
· GraphQL is most likely the most efficient of the 3 for retrieving relevant data when compared to SOAP and REST returning full bodies of each end point typically requiring multiple interactions where GraphQL can state what it wants in one transaction.  
· For speed of communication GraphQL is the fastest because it can get all the required information in one interaction then REST is a close second, then SOAP last due to the format of the returned data having a large payload making each request typically take longer than a REST request and a bloated approach. 
· REST is the easiest to learn, set up and configure to a working state, SOAP being a close second and finally GraphQL taking the longest to get a strong working infrastructure. 
· SOAP states the end point it wishes to interact with, within its message format and REST will state the end points it wishes to interact with, where GraphQL will say what it wants within a query. 
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