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This article is intended to give a broad overview of what is cloud computing and how it can benefit the organizations in managing their IT. It also highlights the key features that the IT service providers can offer to their customers. The term ‘Cloud’ represents ‘Internet’. The cloud symbol is used in the telecom world to distinguish between the responsibilities of the provider to that of the user. 
 Cloud computing is a paradigm shift from the client server model.  Cloud computing allows users in an organization to access shared resources, applications, servers, computers, etc over the internet on demand from a service provider. The provider can calculate the time bound resource utilization as per the service level agreement and bill the organization based on the usage. This is just like using the electricity from your provider and paying the electric bill based on the usage as captured by the meter. This will help the companies to optimize their utilization of IT assets thereby cutting down on any unnecessary IT costs. So this way organization can leverage on the cloud computing model to reduce the capital expenditure on IT. 
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Cloud diagram
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1. Cloud computing technology provides a more flexible and agile infrastructure at a low cost. It is important considering the fact that organizations have to often deal with business re-org, market fluctuations, resource resizing etc. 

2. Companies can significantly reduce their capital expenditure on IT by adapting to the cloud computing model. This can be achieved especially through utility based computing where the computing resources such as hardware, software, network bandwidth and other infrastructure components are rented from a third party service providers. So this way organization will have to only worry about the operational expenses from IT infrastructure standpoint. One other advantage of utility based computing is that IT skills required for maintaining the infrastructure will reduce drastically.

3. Users can access the systems from anywhere in the world via internet regardless of where the infrastructure is located (third party service provider). All that is needed at the user end is a device that is internet enabled such as a computer, laptop or other handheld devices.

4. Different companies can share the resources under a single cloud from a third party service provider. The benefit of doing so is as follows:

a. Setting up a centralized infrastructure in a location where the cost of real estate and electricity is low.   
b. Huge computing resource pool and a greater network bandwidth will increase peak load capacity.
c.  Using virtualization technology for setting up the cloud infrastructure will allow new host systems to be added or the existing systems to be upgraded with additional computing resources such as processor, memory, storage etc very 



d. easily without shutting down the systems thereby making the infrastructure extremely scalable.
e. Optimized utilization of the systems that are often used only 5-10%.

5. Cloud based application are easy to support and maintain as they are not installed on client machines. Any changes that are made to the application is available to the users instantly.

6. Data is more secured due to centralized location of the infrastructure.

7. Cloud computing resource usage can be measured and should be metered per client and application on a daily, weekly, monthly and yearly basis.
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Cloud computing layers



Client layer: Cloud client layer comprises of the following:
1. Device hardware such as PC’s, laptops and other portable devices that are internet enabled.
2. Software such as operating system and browser to access the cloud application over the internet.
It is dependent on the cloud services for cloud application delivery.

Application layer: Application layer consists of the cloud application services (Software as a service). Users can access the cloud application from anywhere in the world using their internet enabled devices . The key advantages of using the cloud application services are as follows:
1. The software can be accessed by the users from anywhere via the web without having to install it on their own computing devices.
2. Cloud application is easy to maintain and support due to a centralized infrastructure.
3. Easy installation of patches and upgrade of cloud systems due to centralized infrastructure.

Platform layer: Platform layer consists of the cloud platform as a service. Third party providers provide a computing platform and a list of services to its customers using the cloud infrastructure and application. So this way the customers don’t have to worry about the cost of managing and supporting the underlying software and hardware.

Infrastructure layer: Infrastructure layer consists of the cloud infrastructure services (Infrastructure as a service). Typically, third party providers use virtualization technology to build the cloud infrastructure environment for their customers. Organizations have the option to save on the cost of paying for buying servers, software licenses, network equipments and data center space by outsourcing to third party cloud service providers. Third party providers bill the organization on the utility computing basis. The metering for cloud resource usage should be done on a per client per application on an hourly, weekly or monthly basis.




Server layer: Server layer consists of the computer hardware with specific configurations (multi core processors and memory) running cloud based operating systems and applications for delivery of cloud based services.
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Public cloud: In a Public cloud or the external cloud model the resources are accessible to the users via the web. Third party service provider use web application/web services to make the resources available to the users and bill the client on a utility computing basis.
Community cloud: A community cloud model is possible if two or more organizations have the same infrastructure and resource requirements and are ready to share them (multitenant architecture). This type of model is expensive for organizations, however it resolves the problem of security and compliance issues to a great extent.
Hybrid cloud: A hybrid cloud is combination of the private and public cloud. It is especially useful for hybrid web hosting whereby the web application and a dedicated database server is hosted on the public cloud infrastructure. In this case hybrid cloud storage is used (combination of the private and public storage cloud). Organizations can lease storage from the third party provider as and when required. These providers who are managing large datacenters in the background can then virtualize the resources and present them as virtual servers which can be managed by the customer themselves. Hybrid cloud storage allows for local data to be replicated to the public cloud.
Private cloud: A private cloud model is less economical for organizations. The reason being, they still have to pay for the computing hardware/software and would also need internal IT staff to manage the infrastructure thereby adding to the capital expenditure. Some companies have still adapted to this type of model by leveraging on the server virtualization technology to optimize the infrastructure utilization in data centers with limited benefits. Also, in this type of model the cloud infrastructure is established in the datacenter premises of the organization.



[bookmark: Cloud]Components in cloud architecture: 
Typically, web interface is used to access the cloud. The front end and back end components form the cloud infrastructure. The front end comprises of the users computers, browser and network. The back end includes the web application, servers and storage devices. 




Service Oriented Cloud architecture



[bookmark: Conclusion]Conclusion: 
Cloud computing technology is indeed a paradigm shift in IT infrastructure management thus providing significant cost savings and increased productivity to organizations. For IT service providers, it is an excellent opportunity to provide cost effective IT solutions to their customers with improved quality of service. However, it is imperative that more and more IT skills should be trained to maintain and support the cloud infrastructure.
There are certain factors that companies need to consider such as privacy of customers, compliance (PCI, SOX, etc) issues especially if it is a public cloud with a multi-tenant architecture.
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