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Cloud computing is the latest trend and a new paradigm shift in computing platforms today. It is a way of computing in which users access technology-enabled services from the Internet without knowledge, expertise or control over the technology infrastructure that supports them. The cloud is a metaphor for the Internet and is an abstraction for the complex infrastructure it conceals. It incorporates various technology trends like Software as a Service (SaaS), Web 2.0, virtualization, multi-tenancy etc, in which the common theme is reliance on the Internet for satisfying the computing needs of the users.
 
Although it is a new term and paradigm for some IT-related services, it has been the underpinning for software-as-a-service offerings since many years. As with any SaaS offering, users don't have to provision a lab to create tests, don't have to install and manage any software, and can be up and running on the system in minutes. This is the key value proposition of Cloud Computing offerings.
[bookmark: _Toc225885626]Business Implications
 
Enterprise business users’ interest in Cloud computing comes due to multiple benefits. The Pay-As-You-Use consumption model traditionally associated with utility consumption can now be applied to IT – to both the hardware and, perhaps even more interestingly, to the business applications themselves. The cloud computing model converts the traditional capital expenditure model (CapEx) common in data centers today to an operational expenditure (OpEx) model. With this paradigm shift, the strategic importance of creating and maintaining a private information technology infrastructure is diminishing as it becomes standardized and cheaper. To the business software vendors cloud is going to be a potential new distribution channel for their applications.

However, with cloud computing poised to make big time entry into mainstream IT solution moving enterprise applications to the cloud is going to be a turnkey process in this transition phase. Although the cloud offers enterprises cost-effective access to previously unimaginable computational power and storage capacity, along with the adaptability to scale with changing loads, its effective use requires careful attention to application architecture, new testing paradigms, and a reliable, secure service provider. 

Cloud computing takes these steps to a new level and allows an organization to further reduce costs through improved utilization, reduced administration and infrastructure costs, and faster deployment cycles. The cloud is a next generation platform that provides dynamic resource pools, virtualization, and high availability. Cloud computing describes both a platform and a type of application. A cloud computing platform dynamically provisions, configures, reconfigures, and de-provisions servers as needed. Cloud applications are applications that are extended to be accessible through the Internet. These cloud applications use large data centers and powerful servers that host Web applications and Web services.
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[bookmark: _Toc225859978]Figure 1:  Cloud Computing Model
[bookmark: _Toc225885627]Public and Private Clouds
Often depicted as from third party provider, "public" clouds are typically made available via the Internet and may be free or inexpensive to use. Public cloud also referred to as “Off Premises”. There are many examples of these types of clouds, providing services across open, public networks today such as Amazon Elastic Compute Cloud.

"Private" clouds offer many of the same benefits as "public" clouds but are managed within the organization. Public cloud also referred to as “On Premises”. These types of clouds are not burdened by network bandwidth and availability issues or potential security exposures that may be associated with public clouds. Private clouds can offer the provider and user greater control, security and resilience. Many companies are beginning to both offer and implement cloud computing capabilities. 
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[bookmark: _Toc225859979]Figure 2: Service providers and Service types

This picture is very basic but shows different types of companies leveraging the cloud model. You can also see that some types of computing are a subset of the cloud. Let's talk about the different types and what they represent.
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[bookmark: _Toc225859980]Figure 3: A high level view of different types of cloud computing

First you have the Internet which we are all familiar with. When the Internet first became the buzz, a lot of the same confusion and fears that surround cloud computing today were being discussed back then. 
· How is it secure? 
· Who owns the infrastructure? 
· How do I control it? 
Early adapters saw the opportunity to reduce costs by moving brick and mortar operations to the Internet and increase revenue by providing services and goods 24x7x365. This following picture shows some major web sites that leveraged the Internet.
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Then Software as a Service got introduced which was pioneered by companies like Google and SalesForce.com. With SaaS, instead of buying shrink wrapped software that you must install on your infrastructure, patch, administer, and do all of those other non-value added tasks, you simply "lease" the rights to use the services that are provided. In the case of Google and services like GMail, you get it for free.
[bookmark: _Toc225885630]SaaS – Software as a Service
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[bookmark: _Toc225859982]Figure 5: Software and services running at a provider’s location

Companies like Google, SalesForce.com, and Amazon have built out huge datacenters in multiple locations with an enormous amount of capacity. They cannot afford to have a huge spike of traffic take their sites down and risk losing millions of dollars a day. At some point, these companies realized that they could offer their excess capacity for a fee to other companies to use. These companies would be able to take advantage of world class production environments that are proven to withstand millions of concurrent users. This is what is known as Platform as a Service (PaaS) and Infrastructure as a Service (IaaS). The difference is the platform.
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[bookmark: _Toc225859983]Figure 6: Infrastructure on a specified development platform hosted externally

PaaS providers like Google's App Engine and Force.com allow you to build your own applications on top of virtual server instances but restrict you to using their development languages. For Google it is Python, for Microsoft's Azure it is .Net, for Force.com it is Appexchange. One could argue whether Facebook should be classified as PaaS. I put it there because they now provide a full development platform for running applications on Facebook.
[bookmark: _Toc225885632]IaaS - Infrastructure as a Service
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[bookmark: _Toc225859984]Figure 7: Infrastructure hosted externally without platform restrictions

Infrastructure as a Service (IaaS) removes this limitation and gives you the ability to create virtual servers and develop in whatever you choose. The most popular IaaS vendor is Amazon who is in my opinion the leader in innovation and maturity in the cloud computing space.

So when people ask me what cloud computing is, I include all of these different models into my definition. "In the Cloud" to me means leveraging infrastructure off-premise. With SaaS solutions, the underlying infrastructure is hidden from you. With PaaS, you manage the amount of virtual server instances you use but you must use the technologies required by the provider. With IaaS, you manage the resources you use and are free to leverage whatever technologies you choose to deploy on.
[bookmark: _Toc225885633]Cloud Advantages in Testing
[bookmark: _Toc225885634]Immediate Access to Enormous computing resources: 
Test environments can be built and deployed for specific testing needs very quickly on cloud platform. This test environment is scalable to production size and deployed within far reduced timescales. This hugely reduces the setup time.

[bookmark: _Toc225885635]Improves Developer Productivity: 
The huge reduction in the time required to bring-up the test environments in Cloud platforms improves the over all test productivity.

[bookmark: _Toc225885636]Reduced Hardware Cost: 
Since cloud offers immediate access to many servers which can be thrown away after use, and with the “Pay As You Test” utility billing model, the fixed cost required for a test lab is completely eliminated. Since the Virtual Machines can be thrown away after use and the physical resources managed by a third party there are no maintenance cost associated. 
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