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[bookmark: _Toc117434240]Introduction
Cloud computing has gained a great deal of traction in recent years within the field of computer networking and has become increasingly relevant. This shift has been driven by several factors, including the increasing popularity of cloud-based services, the growing need for network flexibility and scalability, and the rise of cutting-edge networking technologies such as software-defined networking (SDN). As the demand for cloud-based services has increased, so too has the need for networks that can support these services. Cloud computing requires a high degree of network flexibility and scalability to be effective, and traditional network architectures have often struggled to meet these needs. SDN has emerged as a promising solution to this problem, as it allows networks to be dynamically configured and reconfigured to meet the changing needs of cloud-hosted applications [1], [2], [3].
The rise of SDN has also had a major impact on the way computer networks are designed and implemented. In the past, most networks were designed around a few static, inflexible components. However, SDN allows for a much wider degree of flexibility. This is because it allows networks to be built from numerous small, modular components that can be easily reconfigured. This has led to a move away from traditional network architectures and towards more software-centric approaches [2], [3].
The trend towards a heightened emphasis on software in computer networking is likely to continue in the years ahead. This is because the benefits of SDN and other cutting-edge technologies continue to be realised. As cloud computing becomes increasingly popular, the need for flexible and scalable networks will only grow, and SDN is likely to play a key role in meeting this demand [1], [2], [3].
· [bookmark: _Toc117434241]In what ways has cloud computing changed the industry?
In the early days of computing, most networks were designed around a single, centralised mainframe computer. This setup had a number of advantages, including security and reliability. However, it also had a number of disadvantages, including high costs and inflexibility. Over time, the disadvantages of the mainframe model became increasingly apparent, and a new model began to emerge: the client-server model. In this model, each user had their own personal computer, or client, which was connected to a central server. This setup was much more flexible and lower cost than the mainframe model, and it quickly became the dominant model for computing [2], [3].
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Figure 1: Cloud computing
However, even the client-server model had its limitations. One of the biggest was the need for each user to have their own personal computer. This was expensive and impractical, especially for organisations with large numbers of users [2], [3].
The solution to this problem was the development of networked computing, in which each user’s computer was connected to a network of computers. This allowed organisations to share resources, such as printers and storage, and made it possible for users to access their files and applications from any computer on the network [2], [3].
The networked model of computing was much more flexible and lower cost than the client-server model, and it quickly became the dominant model for enterprise computing. However, even the networked model had its limitations. One of the biggest was the need for each user to have their own computer. This was expensive and impractical, especially for organisations with large numbers of users [3], [4].
The solution to this concern was the development of cloud computing. In cloud computing, users’ computers are connected to a network of computers. Instead of each user having their own computer, they access a virtual machine that is stored on the network. This virtual machine can be accessed from any computer with an internet connection, and it can be used by multiple users simultaneously [1], [4].
Cloud computing has a number of advantages over the previous models of computing. It is much more flexible, as users can access their applications and files from any computer with an internet connection. It is also lower cost, as organisations do not need to purchase and maintain their own computer infrastructure [2], [3].
Cloud computing is the dominant model for enterprise computing, and it is also increasingly being used by small businesses and consumers. It is expected that cloud computing will continue to grow in popularity in the years to come [3], [4].
· [bookmark: _Toc117434242]How the job role of network professionals has evolved to meet the technical challenges of the cloud
The cloud has brought many changes to the way businesses operate. One of the most significant changes has been the way that network professionals work. The cloud has made it possible for businesses to connect to a wider range of devices and services. This has in turn made the job role of network professionals more critical than ever before [4], [5].
As the cloud has become more ubiquitous, the job role of network professionals has changed to meet the new challenges that it presents. In the past, network professionals were responsible for ensuring that a business's network was up and running. However, with the advent of the cloud, their role has changed to include ensuring that a business's data is secure and that its applications are available to users [5], [7].
The cloud has also made it possible for businesses to connect to a wider range of devices and services. This has led to an increase in the number of devices that need to be managed by network professionals. As a result, the job role of network professionals has become more focused on managing and configuring these devices [6], [7].
The cloud has also made it possible for businesses to connect to a wider range of applications. This has led to an increase in the number of applications that need to be managed by network professionals. As a result, the job role of network professionals has become more focused on managing and configuring these applications [5], [7].
In addition to the changes that the cloud has brought to the job role of network professionals, it has also brought changes to the way in which they are prepared. In the past, network professionals were typically trained in one specific area. However, with the advent of the cloud, they are now being trained in a variety of areas so that they can be more effective at their jobs [3], [6].
The cloud has also brought changes to the way network professionals perform their duties. In the past, network professionals typically worked in isolation from one another. However, with the advent of the cloud, they are now working together in teams so that they can be more effective at their jobs [5], [6].
The cloud has brought many changes to the job role of network professionals. These changes have made the job role more critical than ever before. As the cloud continues to evolve, the job role of network professionals will continue to evolve to meet the various challenges that it presents [6], [7].
· [bookmark: _Toc117434243]How RESTful Web Services have been used to facilitate these changes
As computer networks have changed, RESTful Web Services have become more prominent in facilitating this change. This is because computer networks have been increasingly required to support more sophisticated applications such as multimedia and real-time communication. Consequently, a focus on software has been necessary in order to enable the delivery of these novel applications and services [9].
RESTful Web Services (RWS) is an architectural style that defines a set of constraints to be used for creating web services. The main constraint of RWS is that it must be stateless, which means that each request from a client must be independent of any other request. This constraint is necessary in order to ensure that the web service can scale to support many clients [8], [9].
In addition to being stateless, RWS must also be cacheable, which means that responses from the web service can be cached by intermediate proxies. This is significant because it allows the web service to scale to support many clients without incurring a performance penalty [9].
RWS also has a number of other constraints that are designed to ensure that it is an efficient and effective way of providing web services. For example, RWS must be able to support the full range of HTTP methods, including GET, POST, PUT, and DELETE. It must also support XML and JSON as data formats [8].
RWS has been increasingly used to provide web services for a number of different applications and services. For example, RWS has been implemented to provide a web service for the Facebook platform. Facebook uses RWS to offer a number of different API methods that allow developers to access the data that is stored on Facebook servers [8], [10].
In addition to Facebook, RWS has also been used to provide web services for a number of other companies, including Google, Amazon, and Microsoft. RWS has also been used to provide web services for a number of different open-source projects, such as the Apache Hadoop project [9], [10].
RWS is a powerful tool that can be used to provide web services for a number of different applications and services. However, it is critical to remember that RWS is not a silver bullet. There are a number of different factors that need to be considered when choosing whether to use RWS for a particular application or service [9], [10].
· [bookmark: _Toc117434244]The reason software defined networking has been so widely adopted by industry despite requiring a change in networking engineers' job roles
The reason software-defined networking has been so widely adopted by the industry despite requiring a change in networking engineers' job roles is that it offers several advantages over traditional networking approaches. These advantages include improved network flexibility, scalability, and manageability [12].
Software-defined networking (SDN) is a novel approach to networking that has been gaining popularity in recent years. SDN allows for the separation of the control plane and the data plane of a network. This gives network administrators more control over the web and allows for more flexible network designs [11], [12].
Traditional networking approaches require all traffic to flow through a centralized controller, which can become a bottleneck. SDN decouples the control plane from the data plane, allowing traffic to be directed more efficiently [11].
SDN also offers improved scalability. With traditional networking approaches, it can be challenging to add new devices or increase capacity. SDN makes it easier to scale a network up or down as needed [13].
Finally, SDN provides better management. With traditional networking approaches, it can be difficult to troubleshoot problems or make changes to the network. SDN makes it easier to manage a network by providing a central point of control. The advantages of SDN have led to its widespread adoption by industry. However, the adoption of SDN has also required a change in the job roles of networking engineers [11], [13].
Traditionally, networking engineers have been responsible for configuring and managing network devices. With SDN, much of this work is now done by software. As a result, networking engineers now need to be familiar with programming and software development [12], [13].
The adoption of SDN has been a major shift in how networks are designed and managed. However, the advantages of SDN make it clear that this change is worth the effort. Networking engineers who can adapt to this evolving paradigm will be well-positioned to take advantage of the many benefits of SDN [12], [13].

· [bookmark: _Toc117434245]Why standards, such as JSON and REST, have been selected and utilised
The use of standards is commonplace in the software development industry. The two most common standards are JSON and REST. Both of these standards have been around for many years and have been widely adopted by the software development community [14].
JSON is a standard for data interchange. It is based on a subset of the JavaScript programming language. JSON is a text format that is language independent. REST is a standard for architecting web services. It is based on the HTTP protocol [14].
The JSON standard was originally proposed by Douglas Crockford in the early 2000s. The goal of JSON is to provide a data interchange format that is both human and machine-readable. JSON has become the de facto standard for data interchange on the web. REST was originally suggested by Roy Fielding in his doctoral dissertation in 2000. The goal of REST is to provide a uniform interface for interacting with web services [15], [16].
There are a number of reasons why JSON and REST have become the de facto standards for data interchange and web services. One reason is that both JSON and REST are based on open standards. This means that anyone can implement these standards without having to obtain a licence from a standards body. JSON and REST are also both platform independent. This means that they can be used on any platform that supports the standards [16].
Another reason for the popularity of JSON and REST is that they are both straightforward to use. JSON is a text format that is easy to read and write. REST is based on the HTTP protocol, which is also easy to use [15].
Finally, JSON and REST are both well-supported by a variety of tools and libraries. There are a number of JSON libraries available for a variety of programming languages. There are also a number of REST libraries available for a variety of programming languages. The use of standards such as JSON and REST is driven by a number of factors. These standards are easy to use, well-supported, and based on open standards [15], [16].
· [bookmark: _Toc117434246]Conclusion
Cloud computing has gained a great deal of traction in recent years within the field of computer networking and has become increasingly relevant. This shift has been driven by several factors, including the increasing popularity of cloud-based services, the growing need for network flexibility and scalability, and the rise of cutting-edge networking technologies such as software-defined networking (SDN) [12], [13].

As the demand for cloud-based services has increased, so too has the need for networks that can support these services. Cloud computing requires a high degree of network flexibility and scalability to be effective, and traditional network architectures have often struggled to meet these needs. SDN has emerged as a promising solution to this problem, as it allows networks to be dynamically configured and reconfigured to meet the changing needs of cloud-hosted applications [12].

The rise of SDN has also had a major impact on the way computer networks are designed and implemented. SDN allows for a much more flexible and scalable approach to network design, and as a result, many organisations are beginning to adopt SDN in their own networks. This trend is likely to continue in the future, as SDN becomes increasingly prevalent in the world of computer networking [1], [4], [12].
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