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Cloud computing has become a critical component for companies and enterprises to keep and retrieve data remotely. Cloud services offer a framework for managing and storing data without the need to engage in hardware and infrastructure. Cloud services have become the new standard, and numerous providers have emerged, each providing a unique set of cloud services. This study will address the advantages of virtualization and virtual computers in cloud computing, compare various cloud services, and describe uptime and security measures for cloud-based public services (Mell, P., and T. Grance. (2011)).

Cloud computing has evolved into a game-changing technology that has altered how businesses function in the contemporary digital world. The need for companies to become more agile, fluid, and cost-effective in their processes drives the shift to cloud computing. With the rise of virtualization and virtual computers, cloud computing has allowed businesses to transfer their IT infrastructure and apps to the cloud, providing many advantages such as flexibility, cost reductions, and improved resource utilization.

E-commerce is the buying and selling of goods or services through electronic systems such as the Internet. This may include online auctions, retail websites, social media platforms, and mobile apps; E-commerce can be divided into two categories:1) B2C (business to consumer) and 2) B2B (business to business). Examples of each include Amazon and eBay for B2C; Alibaba for B2B.


Security concerns - You can see and feel the products in a physical store before purchasing. When you buy something online, there's only way to tell if it's authentic is once it arrives at your doorstep. If someone steals your credit card information while shopping online, they could make purchases in your name without ever touching anything physically, (Rittinghouse, J. W., and J. F. Ransome. (2016)).

Reliability of information - Since employees are unavailable for customer service over the phone or in person, customers may not receive accurate answers when they have questions about their orders or returns policies. This can make some consumers feel frustrated with their experience and skeptical about whether they should continue using this particular website again because they need more help solving their problem immediately (or at all).
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· Virtualization and Virtual Machines in Cloud Computing

Virtualization is a central concept in cloud computing that enables the provision of computing resources, platforms, applications, and services to users on demand. It helps organizations achieve their business goals by providing a flexible, secure, and cost-effective computing environment. This report will discuss virtualization and virtual machines in the cloud in detail.

Virtualization is creating a virtual version of something, such as an operating system, server, storage device, or network resource. It allows multiple operating systems to run on a single physical machine or server, effectively sharing computing resources. Virtualization removes the dependence of software applications on the underlying hardware, providing a flexible and scalable environment for users (Pushpalatha, M., & Balaji, P. (2019)).

In cloud computing, virtualization is the key element that allows users to access computing resources on demand. Cloud service providers use virtualization to deliver computing resources such as servers, storage, and network resources to their customers. Cloud providers use a hypervisor to create virtual machines on a physical server. The hypervisor manages virtual machine resources, such as CPU, memory, and storage, and allocates them to virtual machines based on their needs.  


IaaS (Infrastructure as a Service), PaaS (Platform as a Service), and SaaS (Software as a Service):

IaaS (Infrastructure as a Service) is a cloud computing model that provides virtualization processing tools over the Internet. Businesses can use IaaS to lease simulated infrastructure from a cloud services provider, such as servers, storage, and networks.

 IaaS gives businesses full control over their infrastructure, including configuration and administration of virtual machines; Platform as a Service (PaaS) is a cloud computing model that provides a foundation for businesses to build, operate, and control their applications. Businesses using PaaS don't have to manage core technology, including servers, storage, and networking. Instead, they can focus on building and managing their apps. Software as a service (SaaS) is a cloud computing model that allows companies to access software applications online. SaaS companies don't have to manage core technology, including servers, storage, and networking. Instead, they can register and access software applications. 

Virtual machines are self-contained computing environments that act like independent physical machines. The virtual machine runs its own operating system, applications, and data like the physical machine. However, unlike physical machines, virtual machines can be easily created, copied, and destroyed on demand, making them an ideal solution for cloud computing. Virtual machines are a vital element of cloud computing, allowing companies to build, deploy, and manage their applications and IT infrastructure in the cloud. Using virtualization technology, businesses can create virtual machines in the cloud that can be scaled up or down to meet changing needs. Companies can be more agile and flexible, responding quickly to market changes and customer needs.

In the cloud, virtualization and virtual machines offer many benefits, including better resource utilization, cost savings, scalability, and flexibility. They enable companies to move away from traditional on-premises IT infrastructure and adopt a more efficient and cost-effective cloud-based model. 
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Each paradigm has advantages and disadvantages. IaaS gives companies full authority over their infrastructure, including setting up and administering virtual machines. However, managing virtual computers can be difficult and necessitates a high degree of technical knowledge. PaaS offers a platform for businesses to create, operate, and control their applications. However, because companies need full authority over the underlying infrastructure, their ability to customize their setting is limited. SaaS gives companies subscription-based access to software apps. On the other hand, businesses do not influence the fundamental infrastructure, limiting their ability to tailor their surroundings.

Moving an eCommerce website and related web service to the cloud would be best adapted to an IaaS model, given the expenses, assistance offered, and expertise needed. This would provide full authority over the infrastructure and enable virtual machine modification (Singh, S., and Saini, S. (2018)).

In cloud computing, high availability refers to a system's capacity to operate continuously with little or no downtime. Businesses must distri e their services across numerous geographic areas to guarantee redundancy and remove single sources of failure to achieve high availability.

Azure splits its resources into "locations" and "availability zones." Microsoft's cloud computing infrastructure, Azure, organizes resources into "locations," "availability zones," and "resource groups." These ideas are critical in cloud computing for attaining high availability and resilience.

Locations are particular physical regions in which Azure has data centers. These data centers offer cloud services to local companies and groups. Azure has numerous data centers in various areas around the globe, allowing businesses to select a spot.

IaaS (Infrastructure as a Service):

IaaS is a cloud computing model that allows customers to rent computing infrastructure from a cloud service, such as virtual machines, storage, and networks. One of the main advantages of IaaS is that it gives customers greater power over their IT environment than other cloud models. Users can take full control of their virtual machine and adjust the settings according to their needs. This allows organizations to customize their IT infrastructure to suit their needs without investing in expensive hardware or software. IaaS is also scalable, meaning users can add or remove services as needed, making it a cost-effective option for small and medium-sized businesses (X. Wang, J. Zhang, and D. Wu (2019)).  

However, one disadvantage of IaaS is that it necessitates more technological knowledge than other cloud models, such as SaaS. Users must thoroughly know their IT ecosystem to customize and set up their virtual machines correctly.
Furthermore, because users are responsible for administering and keeping their IT systems, IaaS is more costly than other cloud models such as SaaS.

However, one disadvantage of IaaS is that it necessitates more technological knowledge than other cloud models, such as SaaS. Users must thoroughly understand their IT ecosystem to customize and set up their virtual machines correctly.
Furthermore, because users are responsible for administering and keeping their IT systems, IaaS is more costly than other cloud models such as SaaS.

Platform as a Service (PaaS):

PaaS is a cloud computing model that provides users with a platform to develop, deploy, and manage their applications. PaaS allows users to focus on developing their applications instead of managing their IT infrastructure. One of the main advantages of PaaS is that it provides users with a pre-configured environment, making it easier to deploy their applications. This can be a cost-effective solution for organizations that need more technical expertise to manage their IT infrastructure, (D. Zissis and D. Lekkas. (2012)).  

However, one of the downsides of PaaS is that it provides less control over the computing environment than IaaS. Users are limited to the platform and tools provided by the PaaS provider, and customizing the environment can take time and effort. Additionally, PaaS can be more expensive than other cloud models, such as SaaS, because users pay for the preconfigured environment and tools provided by the PaaS provider. 

Software as a Service (SaaS):

SaaS is a cloud computing model that allows users to access software applications online. SaaS providers manage and maintain IT infrastructure, allowing users to focus on using the software instead of managing their IT environment. One of the main advantages of SaaS is that it provides a cost-effective solution for small and medium-sized businesses that need more resources to invest in expensive hardware or software.

However, one of the downsides of SaaS is that it offers the least control over the computing environment. Users are limited to the features and functionality provided by the SaaS provider and cannot customize the environment to meet their specific needs. In addition, SaaS may not be suitable for organizations that require high security and control over their data, as the data is stored on the provider's servers.

In short, choosing the right cloud services approach for an organization depends on the specific needs of that organization. IaaS gives users more control over their computing environment,   requires more technical expertise, and can be more expensive. PaaS provides users with pre-configured application development, and the deployment environment   offers less control over the computing environment than IaaS. SaaS is a cost-effective solution for small and medium-sized businesses that don't have the resources to invest in expensive hardware or software  and offer the least control over the IT environment. Organizations should carefully consider the pros and cons of each approach before making a decision (S.A. Aljawarneh. (2019)). 
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High Availability Options:

Organizations can choose between two methods to achieve high availability in Azure, depending on their budget and tolerance for service loss:

· A huge budget with no cost limits:
In this scenario, an enterprise can deploy resources across multiple Availability Zones within a region to ensure that services are available 24 hours a day, seven days a week with no downtime. This method offers the most incredible resiliency and redundancy at a higher cost.

Average budget where certain service reductions may be allowed under certain conditions:
In this case, the company can deploy resources to different locations in a territory to ensure that services are accessible with minimal downtime. This method creates balance. 
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Security is an important consideration when deploying public services in the cloud. Azure provides a variety of security measures to protect against cyber threats, including authorization and authentication, multi-factor authentication (MFA), least privileged permission enforcement, security groups network, and fortress (also known as jump box).

The commission determines whether a user or service can access a particular resource. Authentication is verifying a user's or service's identity; MFA adds an extra layer of security by requiring users to provide additional authentication factors, such as a code sent to their mobile device and their username and password. Applying least-privileged permissions means granting only users or services the permissions they need to perform their tasks, minimizing the risk of accidental or intentional use of resources, (Jansen, W.A., and T. Grance. (2011)).

Network security groups filter network traffic to and from Azure resources. They allow companies to control access to resources and protect against unauthorized access; Forts or junction boxes provide a secure way to access resources in a virtual network. They act as a gateway between the public internet and the virtual network, allowing businesses to securely access resources without taking them outside the internet.

When it comes to cloud software, security is a major issue. While the cloud has many advantages, it also introduces new security threats that must be handled. Cloud companies hold a large portion of the responsibility for cloud infrastructure security. Still, SMBS must install security measures to secure their apps and data Surname; one of the most important security steps SMBs can adopt is multi-factor authentication (MFA). MFA goes beyond usernames and passwords to give an additional layer of protection. To access applications or data in the cloud, users must provide numerous forms of authentication, such as fingerprints or text message codes.

The enforcement of the least privileged rights is another essential security safeguard. This entails granting users only the minimal degree of access required to carry out their work responsibilities. SMBs can reduce the risk of unintentional or deliberate data leaks by restricting user access; another essential instrument for protecting cloud infrastructure is cybersecurity teams. These groups serve as a virtual firewall, allowing the SMB to manage data to and from cloud virtual machines. SMBs can prevent illegal entry and reduce the risk of data leaks by implementing network security groups.
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Finally, virtualization and virtual machines provide numerous advantages in cloud computing, including freedom, cost savings, and better resource usage. IaaS is the best cloud service model for companies transferring their eCommerce website and related online services to the cloud. It provides complete control over infrastructure and virtual machine modification. High availability in Azure necessitates deploying resources across numerous sites and availability zones. Authorization and identity, MFA, least-privilege permissions, network security groups, and bastions are all critical factors when implementing public services in the cloud.

In conclusion, cloud computing has become a critical tool for contemporary companies, providing numerous benefits such as scalability, cost-effectiveness, and freedom. SMBs can access a variety of cloud services by shifting their on-premises apps to the cloud, including infrastructure as a service, platform as a service, and software as a service.  Each cloud service approach, however, has benefits and disadvantages, and SMBs should carefully consider which way best meets their specific requirements.

Infrastructure as a Service is an attractive choice for SMBs that need complete control over their virtual machines and operating systems and the flexibility to scale up or downsize resources as needed. However, managing and maintaining virtual machines in the cloud can be complex and require high expertise. Platform as a Service, on the other hand, offers a more streamlined approach to cloud computing, allowing SMBs to focus on developing and deploying their applications without worrying about infrastructure management. Floor below. This approach is especially relevant for companies that need to build and deploy applications quickly.
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