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[bookmark: _nr9nv2zdwp7n]Introduction
The field of computer networks has seen a dramatic shift in recent years towards a more prominent emphasis on software, with a particular focus on cloud computing. This trend is being driven by several factors, including the increasing popularity of cloud-based services, the rise of the Internet of Things, and the growing need for businesses to be able to quickly and easily deploy their applications and services. 
As the field of computer networks has shifted towards a heightened emphasis on software, various novel technologies and approaches have emerged. One of the most significant is cloud computing, which is rapidly becoming the preferred platform for a wide range of applications and services. Cloud computing offers numerous advantages over traditional approaches to computing, including the ability to scale quickly and easily, the ability to pay for only the resources that you use, and the ability to access your data and applications from anywhere in the world [1], [3].
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Figure 1. Cloud computing

The rise of the Internet of Things is another factor that is driving the shift towards a software-centric approach to computer networks. The Internet of Things refers to the growing number of devices that are connected to the internet. This includes everything from smart TVs and thermostats to industrial machinery and medical devices. These devices are generating huge amounts of data, which needs to be stored and processed somewhere. The cloud is the most appropriate platform for this, as it offers the ability to quickly and easily store and process large amounts of data [1], [2].
As businesses have become more reliant on computer networks, they have also started to demand more from them. They want to be able to deploy brand-new applications and services quickly and easily, without having to worry about the underlying infrastructure. This has led to a growing focus on software-defined networking, which allows businesses to define their networking infrastructure using the software. This approach offers some advantages, including the ability to quickly and easily change the way that the network is configured. A network management system can also automate many of the tasks involved in managing a network, as well as provide a higher level of security [1], [2], [3].
The trend towards a more prominent emphasis on software is being driven by several factors. The most significant is the need for businesses to be able to quickly and easily deploy multiple applications and services. Cloud computing provides the most suitable platform for this. This is because it offers the ability to scale quickly and easily. It also offers the ability to pay for only the resources that you use, and the ability to access your data and applications from anywhere in the world [2], [3].
[bookmark: _wwktzs2uf7w]The shift towards cloud computing has had a profound impact on the industry
One of the most significant changes has been how businesses procure and use IT resources. Traditionally, businesses would purchase their hardware and software, and then manage and maintain these systems themselves. This would typically involve a significant upfront investment, as well as ongoing costs for things like power, cooling and maintenance [2], [3].
With cloud computing, businesses can instead rent or lease resources from a provider on a pay-as-you-go basis. This can be a more cost-effective way of procuring IT resources, as there is no need to make a large upfront investment [4].
Another way in which cloud computing has impacted the industry is in the way that businesses use IT resources. Traditionally, businesses would often have data centres, which would house their servers and other IT infrastructure. With cloud computing, businesses can instead make use of remote data centres, which are located off-site. This can be a more efficient way of using IT resources, as businesses don't need to maintain their own data centres [4].
Finally, cloud computing has also had an impact on the way businesses operate. Traditionally, businesses would typically have IT departments, which would be responsible for managing and maintaining their IT infrastructure. With cloud computing, businesses can instead outsource the management and maintenance of their IT infrastructure to a provider. This can be a more efficient way of operating, as businesses don't need to dedicate staff to managing and maintaining their IT infrastructure [4], [5].
[bookmark: _f37lfr4ze7c1]How the job role of network professionals has evolved to meet the technical challenges of the cloud
As the world of business and technology has become more and more interconnected, the role of network professionals has had to evolve to meet the challenges of the cloud. In the early days of the internet, network professionals were responsible for the physical infrastructure that allowed businesses to connect to the World Wide Web. This meant ensuring that the right cables were in place and that data could flow freely between different parts of the world [6].
However, as the internet has become more widespread and the way we use it has changed, the role of network professionals has had to change too. Nowadays, they are responsible for ensuring that data can flow seamlessly between different parts of the world, regardless of the physical infrastructure that is in place [5], [6].
This has been made possible by the advent of the cloud, which has allowed businesses to store and access data in a far more flexible way. However, the cloud has also brought with it a whole host of new technical challenges, which network professionals have had to rise to. One of the biggest challenges posed by the cloud is security. With data being stored in a central location, it is more vulnerable to attack than ever before. As a result, network professionals have had to develop new ways of keeping data safe and secure [6].
Another challenge posed by the cloud is scalability. As businesses have become more reliant on the cloud, they have had to find ways of ensuring that their data can be accessed by as many people as possible. This is without the infrastructure becoming overloaded [6], [7].
Finally, the cloud has also made it possible for businesses to operate in a more globalised way. With data being stored in the cloud, it is easier for businesses to share it with employees and customers located in different parts of the world [7].
All of these challenges have resulted in a need for network professionals with a more diverse set of skills. Those were the days when a network professional could get by with a basic understanding of how the internet worked. Nowadays, they need to be able to understand a wide range of technologies, including cloud computing, security and scalability. They also need to be able to work with a variety of different businesses, to ensure that they are prepared to meet their needs [7], [8].
The role of network professionals has changed dramatically over the last few years, and it is only going to become more complex as the cloud continues to evolve. However, by keeping up with the latest developments, they will be able to ensure that businesses can continue to benefit from the many advantages that the cloud has to offer [8], [9].
[bookmark: _j1ggm5gvzn4c]How RESTful Web Services have been used to facilitate these changes
RESTful web services have been the go-to solution for building modern web applications. And for good reason – they're simple, they're scalable, and they're easy to develop and deploy. But what exactly are RESTful web services? And how have they been used to facilitating the changes we've seen in web development over the past few years?
[bookmark: _ovby8qcydxwz]RESTful web services: what are they?
RESTful web services are web services that use the Representational State Transfer (REST) architectural style. REST is a style of software architecture that defines a set of constraints that must be met by web services that use it [10].
The most significant constraint of REST is that it must be stateless. This means that each request from a client must be independent of any other request. This is in contrast to traditional web services, which maintain state information on the server side [10].
Another critical constraint of REST is that it must use a uniform interface. This means that all resources must be accessed through a single, consistent interface. This interface must be simple and easy to use. Finally, REST must be scalable. This means that it must be able to handle numerous concurrent requests [11].
[bookmark: _xl22gkb8mgiw]How do RESTful web services work?
RESTful web services use the HTTP protocol to communicate with clients. HTTP is a simple, text-based protocol that is used to request and receive information from web servers. When a client requests a RESTful web service, it sends an HTTP request to the server. The server handles the request and returns an HTTP response. The response contains the information that the client requested. It also contains a status code that indicates whether the request was successful [11], [12].
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Figure 2. RESTful web services
[bookmark: _b372llhtrrvp]In what ways have RESTful web services enabled web development changes?
One of the most significant changes is the move from traditional web applications to simple one-page web applications. Single-page web applications are web applications that load all of their content on a single page. They then use JavaScript to dynamically update the page content as the user interacts with the application [11], [12].
Single-page web applications are becoming increasingly popular because they offer some advantages over traditional web applications. They're generally faster and more responsive, and they're easier to develop and deploy [11], [13].
RESTful web services have also been used to facilitate the development of mobile applications. In the past, mobile applications were developed based on a different set of technologies than web applications. But thanks to the use of RESTful web services, app developers can now leverage the same technologies to develop mobile applications as they would use to build web applications [11], [13], [14].
This has led to a significant increase in the number of mobile applications that are being developed. And it's also made it easier for web developers to develop mobile applications, since they can now reuse their existing skills and knowledge [12], [13].
Finally, RESTful web services have also been used to enable the development of cloud-hosted applications. Cloud-based applications are applications that are hosted on a remote server. They're accessed over the internet, and they're often used to provide a service or application to numerous users. Cloud-based applications have several advantages over traditional applications. They're generally more scalable than traditional systems, and they can be accessed from anywhere in the world [12], [13].
RESTful web services have played a significant role in facilitating the development of these cloud-based applications. By making it easy to develop and deploy these applications, RESTful web services have made it possible for developers to quickly create and deploy cloud-based applications [12].
[bookmark: _chz2acqskj5w]Why software-defined networking has become so heavily adapted by industry

The industry has embraced software-defined networking so thoroughly, even though it involves an adaptation to the job role of network engineers. The rise of software-defined networking (SDN) has been meteoric. In just a few years, technology has evolved from being a niche interest to being one of the hottest topics in the networking world [15], [16].
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Figure 3. SDN overlay

There are many reasons for SDN's popularity, but perhaps the most compelling one is that it represents a fundamental change in the way that networks are designed and operated. Traditional networks are based on a static, hierarchical model in which each device has a specific role and is configured manually. This approach works well enough for small networks, but it quickly becomes unmanageable as networks grow in size and complexity [15], [16].
SDN, by contrast, is based on a more flexible, programmable model in which the network is controlled by software. This enables the network to be dynamically configured and controlled in response to changing conditions and requirements. SDN represents a major shift in the way that networks are designed and operated, and this is why it has become so heavily adopted by the industry. SDN enables a new level of agility and flexibility in network design and operation. This is critical for businesses that need to be able to respond quickly to change [16].
Network engineers are also seeing the benefits of SDN. The traditional role of the network engineer is to configure and manage individual devices. With SDN, the focus shifts to designing and managing the overall network. This means that network engineers need to be able to understand and work with the new SDN technologies [17].
The adoption of SDN by industry is inevitably leading to a change in the role of the network engineer. As SDN becomes more widely adopted, the skills and knowledge required to be a successful network engineer will change. Network engineers who want to stay ahead of the curve will need to adapt their skills and knowledge to stay relevant in the evolving SDN world [16], [17].
[bookmark: _qgqu4grrf9w]Why standards, such as JSON and REST, have been selected and utilised?
When it comes to developing web applications, there are a variety of standards that developers can choose from. However, two of the most popular standards are JSON and REST. As we explore the reasons behind the selection of these standards and how they can improve interoperability, we will take a closer look at how they can be used, as well [18], [19].
JSON is a popular format for data exchange because it is simple and easy to understand. In addition, JSON is language-independent, which means it can be used with any programming language. REST is another popular standard for web applications. REST stands for Representational State Transfer, and it is an architectural style for distributed systems [19], [20].
One of the reasons why JSON and REST have been picked is because they both support interoperability. In the context of web development, interoperability is the ability of two or more web applications to work together [19], [20].
JSON and REST are both based on open standards, which means they are designed to be interoperable. This means that any system that supports JSON or REST can work with any other system that supports these standards. This is one of the main reasons why these standards have been selected [19], [20].
As another reason for choosing JSON and the HTTP protocol, both are well-supported by a wide range of tools and libraries. This means that developers can use these standards with a variety of programming languages and frameworks. This is another key factor in the selection of these standards [19], [20].
Finally, JSON and REST have been selected because they are both easy to use. Developers can get started with these standards quickly and easily. This is another critical factor in the selection of these standards [19], [20].
[bookmark: _w0ab42mnbt6z]Conclusion
The field of computer networks has seen a dramatic shift in recent years, with a heightened emphasis placed on software. This shift has been driven by the rise of cloud computing, which has made it possible to run complex applications and services in the cloud. This has led to a need for networks that are more flexible and scalable, which has in turn led to a more intense focus on software. A growing number of companies are embracing cloud computing, a trend that is likely to continue in the future [1], [3], [5].
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