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With regards to Computer networkers, it seems that now adays it is inevitable to avoid any kinds of work that include or evolve around Software, especially with the particular “Cloud Computing”. So many years ago, Computer networkers wouldn’t have to look at the field of software or even think about it, and the same goes for Software workers with regards to networking. However nowadays its completely different story, the two fields tend to cross each other a lot more in the present.
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The cloud isn’t something new, many people are aware of this as it has been round for some time, however it has made a strong impact on businesses and the way they run, it has been mentioned that the cloud has changed rigid set of services for the company, making the company scalable with sets of applications, and that transforms to meet the needs of the company and its consumers [1]. By having the cloud assist the company in helping the needs of both the company and customers, really does help, and takes a huge amount of stress off of the business, Some companies who don’t have the cloud or are not moving forward with the changes of technology will eventually be left behind because they cannot deal with the amount of demand which is needed with customer satisfaction. For example Blockbuster was one, they had high volumes of customers in which they could not keep up with the demand leaving them behind everyone else [1].
Cloud Computing has made such a good impact on businesses, making things easier for IT departments as well many other areas which people wouldn’t know about, such as “New technologies have been developed, and now there are various ways to virtualize IT systems and to access the needed applications on the internet” [2], thankfully because of this, that it would be no IT costs for additional hardware or servers making the Cloud even more beneficial. Although how good the Cloud is, there always is something else, for example traditional IT jobs have to be changed, as there are newer skills to be learnt as well as specialties which are highly in demand by companies. “Before moving to the cloud, the IT staff will need to fully understand the advantages of the cloud computing and how it can be integrated into the current business model.” [2]. There will always be issues such as discussing security and maintenance with the Cloud computing vendors, also the IT Staff would have to monitor the migration between the business and the Cloud. A crucial change would be made to the IT Infrastructure, this would mean the Software Devs would have to adjust the way they would create and deliver the applications, if all of this done then there is a huge upgrade to the company for example “Data”, maintaining data is diminished, the company would be shifting the data to the cloud, making the physical form of gone, however some clients wouldn’t be happy with that, but it’s safer than having it lying around in physical form for someone to steal. Another good thing is the software, it is customizable, this is where the Devs “Developers” would come in by creating code specially designed for the cloud. There are huge pluses for having and using the cloud especially for companies/Businesses.
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The reason why the job role of networkers has evolved towards technical challenges of the cloud is because the world relies on cloud services across the globe, back in “2013 – 2016 and estimated £677 Billion was spent on cloud services to available worldwide” [3] one of the main reasons for this is because they wanted data storage and applications to be available in the network, which would offer the users access to them. 
With Network Professionals they have to adapt to the new ways of technologies for example Cloud software, this has thrived through the years and is now worldwide because businesses know it works very well within industry, and now network professionals must learn new ways to work with this software. An example of this is new jobs titled “Cloud Network engineers” it is said online that they make more than normal “Network engineers” [4]. People would say both Network and Cloud Network engineers have similar jobs, however there is distinct difference in both jobs, for example a normal network engineer would work within the business, they would ensure there is connection between all of the computers, so the employees would have access to all of the files, this would be done via the intranet or a (LAN). Then a Cloud Network Engineer would have a similar job however the information would be shared remotely, because the information would be kept in a server that is accessible from anywhere, not only at the workplace. Again both kinds of Networkers would face the same issue which is security that is not avoidable, but for Cloud Networkers it is understood to be harder because they work with API (Application programming interfaces) [4], which can be developed by a third party, which is always at risk for the data.
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Cloud computing was at first confused on what to use web service to use, as people would know Cloud computing refers applications as “Web Services”, at first they took on SaaS (Software as a Service) as a form to provides the services to the clients, the SaaS provider would first meet the requirements as there are different clients out there. SaaS would set the service set, and that would be similar to the core asset in the software product line, because of the similarity between them, this can be then used for the core asset development in the service oriented software product line in which would help develop the service set provided by SaaS originally, later on, then Cloud Computing would go through the development phase using methods and so on, in which would cause problems to arise, one of these problems would be “identifying what services need to be developed to form the core asset from the feature model” [5], since identifying what services are needed to developed form the feature model, that would be the key point in the core asset development, a couple of methods was proposed during this stage which came up with some good ideas such as combining “Service-oriented” and domain engineering together, another said a “Service identification method that would bridge the feature models of product lines and process. However, all methods were considered and were positive it would solve the problem for service identification, but the architecture style of services were not taken into consideration. Afterwards another method was proposed to identify what services that was needed to be developed to form the “Core Asset” and in order to enable the target system which call for services in a unified way, they then choose “RESTful web services” as the service type for core asset, because of this the identified web services would need to be easy to develop as RESTful web services. The characteristics that RESTful web services are mainly resource based, and for this the OOI (Object-Operation-Independent) feature model would work best and that would separate the business object from the operation. 
Once all of this is decided, and the methods have been confirmed then everything can be planned out like it should be. The method can then be used in the core asset development phase of the service oriented product line, and before the core asset is then developed by the SaaS providers, the providers would need to know what web services they would need to develop. Next the domain experts would then model the OOI feature method, the domain engineers could use this method to identify what RESTful web services would be needed to developed, and then this would tell SaaS providers to develop, then through the verification, the method can then identify what RESTful web services need to be developed in the core asset development phase.

[bookmark: _Toc61550614]Why Software Defined Networking Has Become Heavily Adapted by Industry, despite meaning an Adaptation to the Role of Network Engineers
Software Defined Networking which is also known as “SDN” is the physical side of the network, it also be known as the architecture side of the network, making it manageable, cost effective, flexible and ideal for some companies because they would call it affordable and compatible with some applications, but one of the main reasons why some companies would want it is because SDN would improve the network control by enabling the companies and service providers to react quickly to changing requirements [6], almost allowing them to do it instantaneously.
[image: SDN architecture layers]It is stated online that SDN is an emerging network paradigm that accelerates innovation of current networks and was selected by MIT in a technology review as one of the 10 most important emerging technologies back in 2009 [7]. A simple image of SDN architecture would be separated into 3 stages as you can see from the image to the right, these would be the application layer, Control layer and the infrastructure layer. 
· Application layer would contain the network applications or the functions, this would include simple firewalls, intrusion detections and load balancing. 

· Control layer would be at the centre of the SDN Architecture, it would be the controller, used to control the software, the control layer would rely heavily server and would manage the polices as well as the flow of traffic entering and exiting the network.


· Infrastructure Layer is a simple layer which is made up of physical switches within the network.  
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Firstly, some businesses would have to analyse and consider which terminal platforms they want to support, this is vital before designing a web system, and it would be necessary to develop clients on different kinds of platforms. One of the main reasons why this must be done is because it is vital to get it right, such as having a web system is compatible with clients which use webpages and mobile apps. First thing which would need to be discussed is the format of data exchange, this would happen between the server and client, in traditional web systems the developers would something like XML however this has disadvantages such as data redundancy which is a big thing, and the process of data parsing is complex, that is why Json is more appealing to others, JSON’s format would make it possible to describe and encode the information more easily, in which the disadvantages of XML can be overcome via JSON [8]. Next then to support many terminal platforms, the technology of web services which would need cross platform interoperability is preferred, and the wo major architectural styles of web services would be RPCful (Remote Procedure Call) and RESTful (Representational State Transfer). Traditionally you would have gone for RPCful however that has some main drawbacks such as that the interfaces between server and client are way to complex, and the coupling between the server and client is way to high. RESTful architecture is based on an advanced idea of resource-oriented architecture, which means it has simple interfaces, and low degree of coupling at high expansibility.  Which would make RESTful the better choice.  
Another Paper stated that REST had gained popularity amongst the API (Application Programming Interface) developers and did become one of the most used and developed with API using the JSON format  to send and also to receive requests and responses over HTTP protocols [9]. But also states that since the draft submission, JSON had been followed by XML which is another format used in data exchange.
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