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Introduction
Most of us are familiar with the term Cloud Computing; if not most of you have heard this term at least once. Thanks to ‘the-buzz’ that is created in the IT industry with the IT majors like Microsoft and Google investing big in this new technology. This article will help you all understand the basics of Cloud Computing and the advantages this has over client-server model.
Cloud Computing is Internet computing, where "cloud" is a metaphor for the Internet. In Cloud computing, shared resources, software, and information are provided to computers and other devices on demand. Details are abstracted from the users, who no longer need to have expertise in, or control over, the technology infrastructure "in the cloud" that supports them. This frequently takes the form of web-based tools or applications that users can access and use through a web browser as if it was a program installed locally on their own computer.
Although cloud computing is relatively new for some IT related services, the concept is the same as Software as a Service (SaaS) which is existing for many years now. In here the user does not need to install and manage any software locally, the whole system will be up and running in a matter of minutes. The Pay-As-You-Use module which was traditionally applicable to the utility consumption can now be applied to IT. For any utility consumption model for example electricity bill you pay only for those units you consume. This means if you are using services over the cloud you have to bear the costs based on your usage. This drastically reduces the cost of maintenance.
[bookmark: _Toc273973335][bookmark: _Toc273973508][bookmark: _Toc274571588]Business Implications 
Enterprise users are interested in Cloud computing due to multiple benefits. Cloud computing transfers the traditional capital expenditure (CapEx) model common in data centers today to an operational expenditure (OpEx) model.  Cloud Services like Azure Services Platform and Microsoft Online Services allow CIOs and CFOs to control costs more effectively through these cloud computing service offerings. The ability to pay for services based on usage, and for the provision of those services to be very scalable (‘elastic’) so as to increase and decrease with that usage, ensures minimal waste and redundancy.
What makes cloud computing cloud computing is the fact that the physical resources used are operated to deliver abstracted IT resources “on-demand,” at scale, and usually in a multi-tenant environment.  It is how you use the technologies involved that matters most.  For the most part, cloud computing uses the same operating systems, management software, middleware, databases, server platforms, network cabling, storage arrays, and so on, that we have become familiar with in enterprise IT. Although this is not true for Azure Services Platform, Google App Engine, Amazon EC2 and others. They have used different technologies where they have IP implemented but in the end the rewards are entirely significant with what enterprise IT is familiar with.
The following extract from an article in Bloomberg Business week gives a hint in the way cloud computing is gaining popularity: “At first, just a handful of employees at Sanmina-SCI (SANM) began using Google Apps (GOOG) for tasks like e-mail, document creation, and appointment scheduling. Now, just six months later, almost 1,000 employees of the electronics manufacturing company go online to use Google Apps in place of the comparable Microsoft (MSFT) tools.”
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The biggest challenge in cloud computing may be the fact that there's no standard or single architectural method. There are a few concepts and definitions that are universally accepted. Therefore it is best to view Cloud Computing as a set of approaches each with its own examples and capabilities.
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IaaS provides the underlying hardware and operating system resources to do anything you want. IaaS has also been referred to as ‘Everything as a Service’. IaaS offers CPU, memory, storage, networking and security as a package. IaaS is the virtual machine in the sky. In general, with IaaS, you choose from a range of operating systems (usually some flavor of open source), a size for your hardware (number of CPUs and CPU power) and an amount of storage. The benefits are the following:
· Ability to scale
· Costs to get started
· Ability to pay only for what you use
For a startup or small business, one of the most difficult things to do is keep capital expenditures under control. By moving the infrastructure to the cloud, the upfront costs can be kept at minimum. Following are the list of few successful IaaS providers: Amazon, Joyent, GoGrid and FlexiScale. Joyent hosts many Facebook applications and they host the social network LinkedIn, among others.
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PaaS offers a development platform for developers. Developers do not need to worry about the operating system, storage or hosting. Developers write the code and the PaaS provider provides a very simple method to upload that code and present it on the internet. The PaaS provider gives provides the hardware, operating system, software upgrades, security and everything else related to the day to day hosting of an application. Most PaaS providers are limited to specific languages and IDEs.
Google App Engine (GAE) was one of the first PaaS offerings. Other PaaS providers are Force.com, Engine Yard, Coghead, and Aptana Cloud.
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SaaS is currently the most popular type of cloud computing. Any software that is offered over the internet, that runs remotely (where the location is unimportant and unrelated to the user), is a SaaS offering. With SaaS, a user has no need to worry about installation or upgrades. Of course, that also means the user has no control over versioning (or bug fixes). One of the aspects of SaaS is multi-tenancy or the ability for many customers to share the same service but maintain their own data securely.
Yahoo email, Google apps, zoho, and various other packages like CRM are all instances of SaaS.
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There are three primary cloud deployment models. Their differences lie primarily in the scope and access of published cloud services, as they are made available to service consumers.
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This model essentially represents a cloud environment that is openly accessible. Essential characteristics of a public cloud typically include:
· homogeneous infrastructure
· common policies
· multi-tenant and shared resources
· leased or rented infrastructure (OpEx Model)
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Private cloud intentionally limits access to its resources to service consumers that belong to the same organization that owns the cloud. It is also referred to as internal cloud or on-premise cloud. Essential characteristics of a private cloud typically include:
· heterogeneous infrastructure
· customized and tailored policies
· dedicated resources
· in-house infrastructure (CapEx Model)
· end-to-end control
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A hybrid cloud is a cloud computing environment in which an organization provides and manages some resources in-house and has others provided externally. This essentially comprises the qualities of public as well as private cloud environments. Ideally, the hybrid approach allows a business to take advantage of the scalability and cost-effectiveness that a public cloud computing environment offers without exposing critical applications and data to third-party vulnerabilities.
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Testing over the Cloud gives immense benefits over the costs and resources. It can be referred to as testing on demand or a service on demand. Here the costs of hardware, software tools and resources are charged on usage basis.
[bookmark: _Toc274571598]Saves Infrastructure Costs
To perform testing over the cloud, the infrastructure/hardware costs and the costs to maintain the platform are all beard by the cloud service provider. When the infrastructure is required, you can hire and use these services. You pay for what you use. This reduces any stand alone maintenance costs.
[bookmark: _Toc274571599]Flexibility
Testing over the cloud provides the flexibility to ramp-up and ramp-down the resources fairly quickly. As the setup time is very low, the whole system can be up and running in a matter of minutes. Also cloud provides you to choose the right kind of tool for the right product. In other words it provides a wide range of options.
[bookmark: _Toc274571600]Reduces Tool Licensing Costs
Cloud provides a wide range of options for selecting the right kind of tool depending on the product that needs to be tested. The service provider is supposed to ensure that the latest version of the tool is provided. This saves the huge sums for buying the tool license. Also it saves the effort on maintaining the tool with latest upgrades and fixes.
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Cloud Computing is ready to make a grand entrance in the world of IT. Some of its offerings are so lucrative that a considerable section of IT professionals think that cloud computing is going to completely transform the IT industry. But before that happens there are some challenges that needs to be addressed.
· Privacy is one of the major concerns in cloud computing. As the whole system is managed by a third party, customers have concerns in sharing the business critical and confidential information over the cloud.
· Security is another major issue. Some argue that customer data is secure when managed internally. Others argue that cloud providers are strongly committed to maintaining the trust and to cover that they employ a higher level of security.
· How to migrate the existing application/products on the cloud environment?
· How do we trust the services on the cloud? What is the contingency plan if the cloud services are down?
Although these challenges seem enormous, the basic facts that could provides a wide range of options, resource scalability and cost optimization are the strong factors that are encouraging the industry to embrace this technology. The customers should have a proper understanding of the cloud service offerings. The system architecture and security offerings in cloud should be properly studied. Only with a proper blend of these services in the cloud platform can be offered on a large scale. As the cloud services mature, testing will have enormous opportunities. 
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