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1 Introduction

Cloud computing is the next logical phase in developing on-demand IT services and products. Cloud computing would be primarily based on virtualized infrastructure. The theory of cloud computing is based on a fundamental concept of 'reusability of IT capabilities.' The distinction between cloud computing and conventional conceptions of grid computing, distributed computing, utility computing, or computing systems extends horizons across organizational boundaries [4].
 Cloud computing is used to post and share images, instant messaging with friends to manage and update business technology. Cloud computing consists of three different sorts of computer services provided directly to clients via the Internet [4].
 Customers usually pay a monthly or annual subscription charge to providers to access services that offer software as a service, platforms as a service, and infrastructure as a service to subscribers [4].
 Clients who subscribe to cloud computing services can benefit from various benefits at a given time, depending on their specific business needs. The days of major capital investments in software and IT infrastructure are now a thing of the past for any business that wishes to follow a cloud computing model to procure IT services.
 The opportunity to access powerful IT resources on an investment based equalizes the playing field for small and medium-sized companies, providing them with the requisite tools and technologies to succeed in the global marketplace without prior investment in on-site IT resources [4].
Customers who subscribe to cloud computing services can dramatically reduce IT service costs for their enterprises and gain access to more agile and versatile enterprise-level computing services in the process [4].
2 Advantages of Cloud Computing for Organizations

· You can have the option of paying only for what you use per hour or per unit. Use more pay more, use less pay less [1].
· For Organizations, no server space is required. So much physical space got saved [1].
· For the maintenance of Hardware or Software, no experts are needed. The provider will manage it [1].
· Better security for data in the cloud [1].
· User can manipulate data due to higher flexibility cloud offers [1].
· Data could be reached at any time from any part of the word if the user has an internet connection with them [1].
2.1 Cloud Providers
· Amazon Web Services (AWS)--> is a cloud computing service by well-known Multinational Technology Company Amazon. It provides the user with infrastructure as a service (IaaS), Platform as a service (PaaS) & software as a service (SaaS) [1].
· Microsoft Azure---> is a cloud computing service owned by Microsoft Corporation. It specializes in building, testing, deploying, and managing the applications by the global server Microsoft manages. It also provides SaaS, PaaS, & Iaas. It supports many programming languages not only from Microsoft but from other third party sources too. It supports many kinds of Frameworks—an Advantage for the Software Developers [1].
· Google Cloud Platform--> on the other hand, is owned by Google. It is a suite of cloud computing services for end-users, such as YouTube. Cloud services also provide data storage services, data analytics services, and machine learning services [1].
2.2 Availability Zones
· AWS has a total of 77 availability zones currently. Moreover, it has announced plans for 18 more [2]. Google Cloud Platform Covers, “24 regions with 73 total zones” [2].

2.3 Services Provided
· Virtual Machines---> Regarding the compute domain, AWS offers EC2, Azure offers its virtual machine and offers a cloud engine for google. As far as the cloud vendor’s performance is considered, Google Cloud has the highest performance speed, and then 2nd position gains AWS & the 3rd in Azure [2].
· Database service---> Generally, Relational Database Service(RDS) in AWS serves as the primary database service. RDS does backups and automated updates. On the other hand, Azure offers a primary database service named SQL. Another point to be noted in Azure is you cannot choose any other database services like Oracle or MySQL. Plus, there are no automated update facilities. In the case of Google, we have a service called SQL Database. Other than MySQL, there are no options to choose other services varieties [2]. 
· Storage---> The main storage service offered by AWS is called S3. It is a simple web service for the user to store and retrieve data at anytime from anywhere on the web. Azure has implemented the same idea. The service’s name is Blob Storage. It is an object-based file system where the files are stored as objects. In the case of Google, cloud storage is the storage service. Furthermore, it similarly has an object-based file system [2].
· Troubleshooting---> Cloud Trail is a troubleshooting service in AWS. It provides event histories such as the activities done in your AWS account. So if there is an unexpected error the user faces, the user can easily trace the problem and troubleshoot it through the Kits available. Azure Operation Insights provided by Azure provides a similar service. Lastly, Stack driver Logging by Google empowers customers to manage, analyze, and gain an overview from log data [2].
· Monitoring---> Cloud watch is the only service provided by AWS which monitors all of your AWS resources and applications you run on the cloud and many others. Furthermore, Azure provides users a similar service known as Azure Application Insights, the same as the cloud watch by AWS. Also, another same functionality provided by Google is Stack Driver Monitoring Service [2].
2.4 Pricing Models 
· AWS---> It has 3 basic pricing principles [3].
a. Pay as you go---> Pay only for what you use and how long you use it    with no long-term contracts [3].
b. Pay less by using more ----> The more you use, the more you get discounts based on volumes [3].
c. Save when you reserve-----> save by investing in reserved capacity. Getting discount up to 75% for services like EC2 and RDS [3].
·  Azure ----> To get the facilities available in Azure cloud-based services, one must have a subscription [3].
 Each Subscription can only be done for a single account. There are three main types of subscriptions available:
a. Free---> The free account provides the user with unlimited access to the Azure cloud resources but only for 30 days. After the trial expires, any services created will be disabled [3].
b. Pay-As-You-Go ----> it lets you pay for services and resources and will be billed monthly [3].
c. Member offers----> This offers reduced rates for services like Visual Studio Subscribers etc. These types of subscriptions provide a well enough discounts over Pay-As-You-Go subscription [3].
   
3 Opinions

3-1 Advantages of different types of cloud computing

· Cost Savings

20% of organizations are concerned about the initial cost of implementing a cloud-based server. The majority of cloud-computing systems pay as you go. Due to cloud apps' usage, half of all CIOs and IT leaders surveyed by Bitglass announced cost savings in 2015 [5].
· Security

Many organizations have security concerns regarding adopting a cloud-computing solution. A cloud host's full-time role is to track security closely, which is considerably more effective than a traditional in-house system. RapidScale argues that 94 percent of organizations see an increase in protection after transitioning to the cloud. 91 percent said the cloud made it easy to fulfill government compliance criteria [5].
· Flexibility

The cloud offers businesses more flexibility than hosting on a local server. A 65 percent majority of respondents to an InformationWeek survey said that one of the most significant reasons a company should migrate to the cloud was "the ability to meet business demands quickly." [5].
· Mobility

Mobile access to corporate data via smartphones and tablets is made possible by cloud computing. Today, over 2.6 billion smartphones are used worldwide. This functionality will be used for workers with busy lives or who live a long distance away from the main office to stay up to date instantly [5].
· Insight

Many cloud-based storage solutions offer integrated cloud analytics for a bird's-eye view of your data. From these observations, you will maximize efficiencies and develop action plans to achieve corporate priorities. The beverage maker Sunny Delight, for instance, was able to raise revenues by around $2 million a year and slash payroll costs by $195,000 [5].
· Increased Collaboration

You should make teamwork a high priority if the organization has two or more workers. Cloud computing allows an easy method to communicate. Team participants can quickly and safely access and exchange data [5].
· Quality Control

 In a cloud-based system, all documents are stored in one place and a single format. In silos, handling data will lead to workers mistakenly storing multiple copies of records [5].
· Disaster Recovery

A small amount of unproductive downtime can have a resoundingly negative effect on a business. 43% of IT executives say they plan to invest in or improve cloud-based disaster recovery solutions. 20% of cloud users claim disaster recovery in four hours or less; only 9% of non-cloud users can [5].
· Loss Prevention

All of your valuable data is inseparably tied to the computers it resides in. If your local hardware experiences a problem, you might end up permanently losing your data. With a cloud-based server, all the information you have uploaded to the cloud remains safe and easily accessible [5].
· Automatic Software Updates

Cloud-based applications automatically refresh and update themselves. This saves valuable IT staff time and money spent on outside IT consultation. 50% of cloud adopters cited requiring fewer internal [5].
· Competitive Edge

A recent Verizon study showed that 77% of businesses feel cloud technology gives them a competitive advantage. If you implement a cloud-based solution before your competitors, you will be further along the learning curve [5].
· Sustainability

Hosting on the cloud is more environmentally friendly and less of a carbon footprint. A Pike Research report predicted that data center energy consumption would drop by 31% from 2010 to 2020. Virtual services power virtual services rather than physical products and hardware [5].
3-2 Disadvantages of different types of cloud computing
There are big barriers to the use of cloud computing here:
·  Performance May Differ
Your application runs on the server while you are operating in a cloud environment, which provides other organizations with tools simultaneously. Any greedy behavior or DDOS attack on your tenant could impact your shared resource efficiency [6].
· Technical Challenges
Cloud technology is often vulnerable to failure and other technological problems. Despite maintaining high maintenance standards, the best cloud service provider companies can face this kind of problem [6].
· In the Cloud, Security Danger
Security threats are another downside when dealing with cloud computing services. You should be well aware that you can share all your company's confidential information with a third-party cloud computing service provider before embracing cloud technology. Hackers could exploit this information [6].
· Down-time
Downtime, when dealing with cloud computing, should also be considered. That is because your cloud provider may face power loss, low connectivity to the internet, maintenance of services, etc. [6].
· Connectivity to the Internet
In cloud computing, strong Internet connectivity is a must. Without an internet connection, you cannot have cloud access. Besides, you have no other means of extracting information from the cloud [6].
· Smaller Bandwidth
Many cloud storage service providers restrict their users' usage of bandwidth. So, if your company exceeds the allowance given, the extra fees may be substantially expensive [6].
· Lacks of support
Cloud Storage providers struggle to provide clients with sufficient assistance. Also, they want to rely on FAQs or online assistance from their customers, which can be a boring job for non-technical individuals [6].
3-3 A comparative analysis of cloud computing services
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Figure 2 Cloud computing services providers used by the group of experts (see online version
for colours)
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Figure3  Experts’ level of satisfaction to the cloud computing providers services (see online
version for colours)
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Figure4 Experts’ level of confidence to the cloud computing providers” services (see online
version for colours)
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Figure 5 Experts’ level of use of cloud computing services in teaching (see online version
for colours)
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Finally, the team of experts assesses the students’ response to cloud computing with a
positive view (Figure 6), but one must keep in mind that these are IT or relevant students
and as such they are more familiar to IT technologies than the average student.

Figure 6  Assessment of the student response to cloud services by the team of experts (see online
version for colours)
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                                               Figure 5
Figure 1 illustrates the cloud computing services providers used by the expert group to take part in the questionnaire survey [5].
It is worth noting that Dropbox seems to lead, as it is one of the oldest providers and has managed to acquire a high level of satisfaction (Figure 2) from its users and an equally high level of confidence and trust (Figure 3) [6].
Amazon and Apple services are oriented mainly to a specific type of user, the consumer of their products, and are not totally applicable to the rest of the users [6].
Nevertheless, due to both companies' highly valued brand names and the vast number of followers, they were included in our research [5].
On the other hand, Mega cloud, JustCloud, and Mozy seem to lag behind the competition. The first two have entered the market recently and lack a famous brand name; especially in JustCloud, it offers unlimited file storage space, which could appeal a lot to the users [6].
Only seven out of 19 valid responses (almost 37%) are positive about cloud computing. Most experts consider with a positive view the adoption of cloud computing services soon. (figure 4,5) [5].
4 Conclusion 
Cloud Computing draws on decades of research in virtualization, distributed computing, utility computing, and, more recently, telecommunications, web, and app services. It includes a service-oriented architecture, reduced IT overhead for end-users, great flexibility, reduced overall ownership costs, on-demand facilities, and many other things [4].
 In today's global business market, businesses must innovate and make the most of their capital to succeed. Cloud computing infrastructures are next-generation systems that can offer immense value to businesses of any scale. They will help businesses make more effective use of their IT hardware and software assets and provide a way to accelerate the adoption of technologies [4].
 Cloud computing improves profitability by improving resource utilization. The availability of sufficient services brings costs down only because these resources are needed. Cloud computing has allowed teams and companies to streamline long procurement processes [4]. 

 Cloud computing facilitates innovation by mitigating the need for innovators to find tools to create, test, and make their inventions accessible to the user community. Innovators are free to concentrate on innovation instead of on the logistics of finding and managing resources that allow innovation [4].
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