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1.  INTRODUCTION 
Cloud computing is now widely used by users all over the world especially in the business world. Cloud computing is a really important platform where users can store data without worrying about system maintenance and help users to cope with the daily problem that users face in storing data. Since nowadays we use the internet for many things and can be accessed by various devices, so developing cloud computing is very useful for people nowadays where they can remotely control and monitor their data wherever they are. Up until now cloud computing is growing bigger and bigger and more cloud computing is being developed for example Edge, we will see that this new cloud computing will be the new trend in a few years. So we can see that cloud computing may become the world's most important utilities for storing data in the future. And even nowadays a lot of users use cloud computing for business, enterprise, store data in big companies and more. In this paper, we survey three cloud computing providers which are Amazon EC2, Google Cloud platform and Microsoft Azure. We will compare these rs. This paper is organized into 6 sections where the first section we will discuss about the background of cloud computing. Second section we will discuss three types of cloud models which are private, public and hybrid. Third section is the types of cloud services which are IaaS, PaaS and SaaS. Fourth section where we compare the three providers and list their advantages and disadvantages. Fifth section is our opinion which of the providers is the more prominent cloud computing service. And lastly is the conclusion where we conclude all the research and information of our paper.three providers and investigate which will be more prominent cloud computing service provide
 
1.1  Background of Cloud Computing 
	Cloud computing was first found in the 1950s by John McCarty where he used the term artificial intelligence which he created a theory where the computers are connected to each other. Then in 1996 a computer scientist J.C.R. Licklider gives an idea where computers are connected together through the internet and can access the information anywhere. This innovation grew up until today and became the most important utility to store data.[10]
Based on a book titled the cloud at your service by Jothy Rosenberg and Arthur Mateos they have written that there are 5 principles that cloud computing must have. Which are pooled computing resources, virtualization of computer resources, elasticity as the resources demand gets to grow, automation of new resource deployment and metered billing[8]. While Azure defines cloud computing as a platform that delivers computing services for example server, storage, database and more through usage of the internet[9]  
Through this modern era cloud computing becomes necessary as the world uses more technology and the internet of things. Cloud computing helps people that need a platform that is more essential and easier to manage. Before cloud computing existed, people needed to do much work especially when we needed to replace our computer hardware where all our data may be lost cannot be restored. Cloud computing enables users to store data in cloud without any loss data and it is easier to back up the data. Other than that, users also can save costs for computer maintenance for example storage, software and hardware that need to keep the user's computer keep running smoothly. This benefit gives more advantage for business users where they can save costs for building a data centre and they need less people to manage the cloud computing. Cloud computing also offered the best protection for users where it can prevent security breach, data stole and more. Cloud computing security gives access control and encryption to protect user’s data from being stolen.  
These advantages are the reasons why cloud computing is really needed by the users. Since we move to IT technology these days, cloud computing gives more help to cope in this current situation where users need to store a big amount of data especially for business. Cloud computing also can adapt to any device such as laptops, computers and even mobile devices can use cloud computing. So, users can supervise their data in any palaces. 



1.2 Cloud Models 
There have 3 types of cloud models: 
a. Public - cloud computing that’s delivered via the internet and shared across organizations. It is more suitable to use when predictable computer needs, software development and additional resource requirements to address varying peak demand.  
b. Private - cloud computing that is dedicated solely to your organization. It is best suited for storing sensitive data, large enterprises that require advanced data center technologies, companies that require strong control and security over their IT and government agencies. 
c. Hybrid - any environment that uses both public and private clouds. Hybrid cloud suitable for organizations that serve multiple verticals facing different IT security, regulatory and performance requirements and improving security on existing cloud solutions. 

1.3 Cloud Services 
· Infrastructure as a service (IaaS) - offers services such as pay-as-you-go storage, networking, and virtualization. It gives users cloud-based alternatives to on-premises infrastructure. IaaS is highly flexible and scalable, accessible by multiple users, cost effective and it also puts control all over your hands. 
· Platform as a service (PaaS) - provides hardware and software tools over the internet that can be used to develop applications. It is primarily used by developers who are creating software or applications. PaaS is accessible by multiple users, scalable and easy to run without extensive system administration knowledge. 
· Software as a service (SaaS) - makes software available to users over the internet with a monthly subscription fee. The users do not need to download any software applications and can straight access the software anytime by logging in to the account. SaaS is hosted on a remote server by a third-party provider, scalable and inclusive that offers security, maintenance and compliance as part of cost. 

2. TOP LEADING OF CLOUD COMPUTING PROVIDERS 
	   
	   Google Cloud Platform 
	  Microsoft Azure 
	  Amazon EC2

	Service Model (IaaS, PaaS, SaaS)
	IaaS, PaaS
	IaaS, PaaS, SaaS
	-IaaS

	VM Instance Type
	Micro, small, medium, large and extra-large (eg: E2)
	Small, medium, large and extra-large.
	Micro, small, medium, large, extra-large (eg: t4g)

	Storage
	-High durability, low latency, easily transfer data to cloud storage, unlimited storage
	a durable, highly available, massively scalable cloud storage solution.
	flexible, cost effective, and easy-to-use data storage options

	Operating System
	-Windows and Linux
	Linux and Microsoft windows.
	Windows, Linux, MacOS, Ubuntu

	Security
	Security fundamentals like disaster recovery plans, high visibility of environment, monitoring logs, identity access management tool, encrypting data
	-unparalleled security intelligence to help identify rapidly evolving threats
-Layered, defense in-depth strategy
	strategic security such as prevent, detect, response & remediate

	Performance and scalability

	-block storage performance, network monitoring
-autoscaling with high scalable       of applications
	- auto scale according to the demands of the application usage
-well architected framework.
	-network performance, monitoring performance
-auto scale that automatically adapt computing capacity

	Pricing
	- only pay for service users use
	-pay for the service use
- -offer per-minute pricing
	- per instance / per hour basis

	Auto-scaling/ Elasticity
	auto scaling
	Auto scaling
	-auto-scaling
-elastic IP address

	Monitoring Tools/Service
	Stackdriver, Cloud Deployment Manager, Cloud Console
	microsoft azure monitor, azure advisor, logic monitor.
	Amazon Corretto, AWS Cloud 9, AWS Code Pipeline, AWS Cloud Shell


Table 1:   Review on Google Cloud Platform, Microsoft Azure and Amazon EC2

Google Cloud Platform (GCP) is a suite of cloud computing services that runs on the same infrastructure that Google uses for its end-user products. GCP only pays for the services that users consume. The storage in GCP is unlimited when users have subscripted and it has a high durability and low latency that users can transfer data easily. GCP only offers users with Windows and Linux OS. The service models that GCP provides are Iaas and PaaS. For IaaS service model, Google Compute Engine provides users use vm for workload hosting whereas for PaaS, Google App Engine gives software developers access to Google’s Scalable Hosting and developers can use software developer tools to develop software that can run on App Engine. 

Microsoft Azure is commonly used in the business world as the scalability of azure is auto scale where it can modify the compute power according to how big the data was. Microsoft Azure is also affordable in price where the users can pay according to how much time they use the cloud.  So the users do not need to spend too much money on the cloud instead they can focus on the business budget. The users also can use Azure virtual model when they need more control on the computing where azure vm offers many types of storage. Users can choose according to the size they need. Azure vm also charges hourly based on user’s usage. Microsoft Azure uses PaaS, IaaS and SaaS and their service model where IaaS can scale up or down according to the user’s data resources, PaaS service can give new capability of developing that can help developers reduce staff service while SaaS in azure can support all the devices with an internet connection. Microsoft Azure also will make sure that your data is secure without any data loss and data breach as they use layered security which they use defense in depth strategy. If any of the security fails, there always has another security layer that helps to control the security. Other than that, it has unparalleled security intelligence where it is able to identify threats. In other words, Microsoft Azure really protects user’s privacy. Microsoft Azure can operate two operating systems which are linux and microsoft windows same as GCP. For storage, it is durable and users can use it for a long time and really helpful for users that need to store resources for a long time. Storage for Microsoft Azure is also massively scalable where the storage can adapt on how much the amount of user’s data. 
 
Amazon EC2 is a part of Amazon Web Services (AWS) that provides users configuring security and resizable compute capacity on cloud. It allows users to rent virtual computers to run on their computer application and launch many virtual servers as they need through paying per seconds. The service offered by EC2 is IaaS cloud service as Amazon takes the responsibility of networking, storage, server and virtualization and the user is responsible for managing the Operating System, middleware, runtime, data and application. The EC2’s vm has been offered in many types and users can launch at many kinds of OS like Windows, Linux, Ubuntu and MacOS. EC2 is the only cloud computing that lets MacOS users run vm. EC2 has a strategic security that can help prevent data loss or leak and has auto-scaling that automatically adapts computing capacity. EC2 has elastic IP addresses that can map to any vm without network administrators’ help. It can be said that EC2 has more features than Google Cloud Platform and Microsoft Azure. EC2 has flexible and easy-to-use data storage options.This really helpful to the users that need big storage as there has various types of vm. EC2 has many kinds of monitoring tools and services that are provided to their users. This has benefits the users all over the time when using EC2.

 
2.1 Google Cloud Platform as cloud service provider
 	After some discussion we made, we decided to choose Google Cloud platform for software development as it is cheap compared to other providers. Users of Google cloud platform only need to pay for the service they use. Google cloud also offers unlimited storage, high durability, low latency and users easily transfer data to cloud storage. As we know, Google has become the most popular platform that is used for social media. Every person has a Google account. Hence, when we use Google cloud it can link to our own account and we can easily transfer data from one to another. Google cloud is easier to use compared to Microsoft Azure and Amazon EC2 that are quite complex. Example, Google Cloud with Google App Engine that can let us use software developer kits to develop our software. Although Google Cloud doesn't offer MacOS users and Amazon EC2 is the only platform offered, EC2 is difficult to use. For like new users like us, we need to have a big learning curve to use effectively.
	The reason why we don't choose EC2 is although EC2 enables users to select platforms by themselves but the cost of using EC2 is quite confusing as it has a major flaw in its billing. When sometimes you create images of EC2 instances, it takes a long time which causes you to use extra time and penalize a lot of money. EC2 has a high level of security that secures your data and allows us to use the console without starting an instance but if the key generated to enter the instance lost, all the information will be lost and cannot access it again. EC2 has a limit of resources by region to access. 
	The reason we don’t choose Microsoft Azure as a cloud service provider is even if users do not need to spend a lot of cost on the service, but users still need to spend their budget to hire an administrator for monitoring and patching in the cloud as it does not assist in managing cloud-based data centres. Other than that, microsoft azure did not cover many regions yet, there are only 54 region that able to access microsoft azure service, if users live in the region covered then they have no problems in speed of the service but if the users live in the region that azure does not cover, then the speed may be low. So microsoft azure is depending on the location of the users. 

	

3. CONCLUSION 
As we know that, cloud computing is very important for a person and for an organization. We can store and manage our data easily by just using cloud computing with only the needs of the internet. It has benefited us and we shall use it properly. In the future, cloud computing may become more and more technological as technology has become the rule of the world. Cloud computing will be the world asset as it is very important in developing the new future. Since the world is becoming an IT world, more people will have the knowledge about technology systems , so we need to be careful when using cloud computing to prevent our data loss due to hackers and cloud computing providers also need to always update the security into a better one as our privacy information is the most important data. If it was breached by unauthorized users, we will face great trouble. Last but not least, we cannot always depend on existing IT technology all the time , we need to discover new clouds and  think cleverly on ways to choose better cloud providers that will keep our data safe and offer more abilities for us to use. 
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