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1. Explain the emergence of cloud computing as a distinct field of expertise resulting from the business drivers and technology innovations.
 In the mid-1990s, cloud computing started to evolve across search engines such as Google, email services such as Gmail, and social media sites such as Facebook in different ways. Amazon released the Amazon Web Services site, computing tools, and enterprise features in 2002. In the commercial arena, it was not until 2006 that the word "cloud technology" originated. Cloud computing is a computing-based technology that provides access to the Internet (Hassan et al. (, 2017). It requires data collection, storage, and maintenance on multiple servers. Enterprises also depend heavily on computers and cloud computing, resulting in a rise in the cost of storage for business data. The market drivers are operational agility, cost control, and preparation of capacity. Organizational resilience is the indicator of an organization's sensitivity to transition, which leads to the views of rivals. Cost reduction is based on a precise alignment between the cost of IT and its efficiency. 
It is crucial to account for the expense of purchasing new facilities and the cost of its continuing ownership. Resource planning is the method of assessing and meeting the IT capital, goods, and services of an organization's future requirements. The key technological developments in cloud computing are clustering, virtualization, and grid computing. A cluster is a community of independent IT resources that function as a single machine and are intertwined. Virtualization is a medium for computing used to build virtual instances of IT resources. Grid computing offers a forum where one or more conceptual pools are grouped into computational services.


2. Describe the term “service” within the context of cloud computing and explain what constitutes an IT resource.
The first cloud computing context encompasses a wide variety of tools across the Internet offered by a network operator to consumers. A cloud service is any service made accessible to users to have access from servers of cloud computing companies through the Internet compared to being delivered from the on-site servers of a company. A cloud service is any IT resource that, through a cloud, is made accessible remotely. Unlike many other IT fields that fall under the umbrella of service technology, the term "service" is extensive within the field of cloud computing. 
Apple iCloud will be an example of a cloud service that always stores and supports the same information available under the Apple ID among multiple devices. Cloud computing is powered by providing IT resources as services that encapsulate other IT resources while delivering mobile use functions and leverage by customers. Software as a service (SaaS), Platform as a Service (Iaas), and Web as a Service are three fundamental types of cloud services (PaaS).  Reliability, security, and the availability of cloud services (Sookhak et al. (, 2017). Entailing an IT resource enables any user to have access to cloud resources via the server that is not forbidden as per the service level results.


3. Describe horizontal scaling and the two horizontal scaling types – and – describe vertical scaling and the two kinds of vertical scaling.
The potential to raise capability by linking multiple hardware and software entities to function as a single rational entity is a horizontal scalability. The allocation or release of the same form of IT resources is referred to as horizontal scaling. The horizontal allocation of resources is known as scaling out, and scaling in is known as the horizontal release of resources. Inside the cloud world, horizontal scaling is a standard method of scaling. Typically, horizontal scaling is less costly, IT resources are immediately available, and hardware capability is not limited (López et al. (2017). Vertical scaling is when another one with greater or lesser capacity replaces an existing IT resource. 
Scaling up is replacing an IT resource with another with a more excellent range, and scaling down is called the replacement of an IT resource with another with a reduced capacity. Due to the downtime needed while the substitution is taking place, vertical scaling is less common in a virtualized environment. Vertical scaling is more costly, IT resources are not immediately available, and maximum hardware capacity is limited. Horizontal scaling also relies on data partitioning, with each node containing only part of the data. In vertical scaling, the data can be stored on a single node.


4. Explain virtualization as a critical technology in cloud computing environments and the purpose of a virtualization environment.
In cloud computing, virtualization is a leading technique since it is a mixture of hardware and software that allows many operating systems to operate on the same physical platforms. Virtualization helps one to combine many physical components with being able to handle them in one place. Cloud computing can leave the information unstable, unregulated, and dangerous without virtualization. The saying 'it's in the cloud' comes from virtualization and cloud computing. The four distinct virtualization styles are application, storage, desktop, and network. Virtualization of software allows users to access an application from a computer, which ensures that it is possible to run multiple versions of the same application simultaneously (Kapil et al. (, 2017). 
Virtualization of storage is a virtual storage system that allows the management of multiple sources and repositories. Desktop virtualization users can access a different place to their desktop machine, much like the Spartan Greensky available from Upstate. On top of one physical network, Network Virtualization operates several virtual networks. Virtualization, as well as cloud computing, are not synonymous; virtualization is software that renders physical infrastructure-independent computing environments, whereas cloud computing is a service that provides on-demand shared computing through the Internet (VMWare). The main aim of virtualization is to minimize operational costs, and it is the single most efficient way to reduce IT costs while improving performance and flexibility for all companies (VMWare).
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