Suppose you want restructure your business application and reduce the cost of the software and its application. The special applications which are being used in current market are too costly and need highly skilled labor to maintain them. This business application requires huge data, they require big office space; maintain cost, electric power, bandwidth, network, servers and storage. Also they require complicated software and huge expert to solve configure and maintain them. Assume each servers remain stable they require upgrades or updates of software to ensure that business does not break. The chances of breaking the software application when there are any upgrades to the software. Assume to maintain a big application and it might require more software or business apps and to maintain it requires huge costs to acquire and maintain them.
The solution for the above problem, power computing is one of the better option to setup your own application which can run on their shared data centers which can be used as utility and can cost less. Example, Gmail which does not require servers and storage it uses cloud computing. When you use any application that can run on Cloud, you can login and customize the application 
Cloud computing comes into focus only when you think about what IT always needs: a way to increase capacity or add capabilities on the fly without investing in new infrastructure, training new personnel, or licensing new software. Cloud computing encompasses any subscription-based or pay-per-use service that, in real time over the Internet, extends IT's existing capabilities. 
Cloud Computing Defined
Cloud computing allows to access software and services over network. The network servers and connections are collectively known as “The Cloud”. The way the cloud computing is designed that allows the user to access the similar way as super computer being accessed. User can acquire resources as they need them.
Cloud computing is simply a metaphor for internet. User does not have or need knowledge, control, and ownership in the computer infrastructure. Users simply rent or access the software, paying only for what they use.
Cloud computing is often used to sort through enormous amount of data. Cloud computing requires the use of software that can divide and distribute components of a program to multiple computers. New technology in process, virtualization technology, disk storage, broadband internet access and fast, inexpensive servers have all combined to make cloud computing a compelling paradigm. 
The concept incorporates infrastructure as services, platform as service and software as service (SaaS) as well as Web 2.0 and other recent technology trend which the common theme of reliance on the internet for satisfying the computing needs of the users. 
History of cloud computing
 	The concept of cloud computing dated back to the 1960 by John McCarthy, a computer scientists, brought up the idea that “computation may someday be organized as a public utility”. Idea that revolutionized cloud computing: Moving from Clustering computing to grid computing. Cloud computing is next step from the grid utility model.
The Cloud is a term that borrows from telephony. Up until the '90s data circuits (including those that carried Internet traffic) were hard-wired between destinations. In the '90s long haul telephone companies began offering Virtual Private Network service for data communications. The telephone companies were able to offer these VPN based services with the same guaranteed bandwidth as fixed circuits at a lower cost because they maintained the ability to switch traffic to balance utilization as they saw fit, thus utilizing their overall network bandwidth more effectively. As a result of this arrangement it was thus impossible to determine in advance precisely what the path was going to be. The term "telecom cloud" was used to describe this type of networking. Cloud Computing is very similar. Cloud computing relies heavily on virtual machines (VMs) that are spawned on demand to meet the user's needs. Because these virtual instances are spawned on demand, it is impossible to determine how many such VMs are going to be running at any given time. As these VMs can be spawned on any given computer as conditions demand, they are location in-specific as well, much like a cloud network. A common depiction in network diagrams is a cloud outline.
Architecture
	The major cloud computing infrastructure consists of reliable services delivered through data centers and built on servers with different levels of virtualization technologies. The services are accessible anywhere that has access to networking infrastructure. The Cloud appears as a single point of access for all the computing needs of consumers.
When talking about a cloud computing system, it's helpful to divide it into two sections: the front end and the back end. They connect to each other through a network, usually the Internet. The front end is the side the computer user, or client, sees. The back end is the "cloud" section of the system.
The front end includes the client's computer (or computer network) and the application required to access the cloud computing system. Not all cloud computing systems have the same user interface. Services like Web-based e-mail programs leverage existing Web browsers like Internet Explorer or Firefox. Other systems have unique applications that provide network access to clients.
On the back end of the system are the various computers, servers and data storage systems that create the "cloud" of computing services. In theory, a cloud computing system could include practically any computer program you can imagine, from data processing to video games. Usually, each application will have its own dedicated server. 
A central server administers the system, monitoring traffic and client demands to ensure everything runs smoothly. It follows a set of rules called protocols and uses a special kind of software called middleware. Middleware allows networked computers to communicate with each other. If a cloud computing company has a lot of clients, there's likely to be a high demand for a lot of storage space. Some companies require hundreds of digital storage devices. Cloud computing systems need at least twice the number of storage devices it requires to keep all its 
clients' information stored. That's because these devices, like all computers, occasionally break down. A cloud computing system must make a copy of all its clients' information and store it on other devices. The copies enable the central server to access backup machines to retrieve data that otherwise would be unreachable. Making copies of data as a backup is called redundancy.
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Cloud computing sample architecture
Types
· Public Cloud
· Private Cloud
· Hybrid Cloud
Public Cloud
Public cloud or external cloud describes cloud computing in the traditional mainstream sense, whereby resources are dynamically provisioned on a fine-grained, self-service basis over the Internet, via web applications/web services, from an off-site third-party provider who shares resources and bills on a fine-grained utility computing basis
[bookmark: Hybrid_cloud]Hybrid Cloud
A hybrid cloud environment consisting of multiple internal and/or external providers "will be typical for most enterprises"
[bookmark: Private_cloud]
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Private Cloud
Private cloud and internal cloud are neologisms that some vendors have recently used to describe offerings that emulate cloud computing on private networks. These (typically virtualization automation) products claim to "deliver some benefits of cloud computing without the pitfalls", capitalizing on data security, corporate governance, and reliability concerns. They have been criticized on the basis that users "still have to buy, build, and manage them" and as such do not benefit from lower up-front capital costs and less hands-on management, essentially "[lacking] the economic model that makes cloud computing such an intriguing concept".
Private cloud networks would be the future of corporate IT, there is some uncertainty whether they are a reality even within the same firm. Analysts also claim that within five years a "huge percentage" of small and medium enterprises will get most of their computing resources from external cloud computing providers as they "will not have economies of scale to make it worth staying in the IT business" or be able to afford private clouds. 
The term has also been used in the logical rather than physical sense, for example in reference to platform as a service offering, though such offerings including Microsoft's Azure Services Platform are not available for on-premises deployment. 

Functionality
	During this economic time of recession, there are huge cost reduction pressures and cloud computing allows business to do just that by tapping into cloud computing platform on what you pay or how much you want to access.
	Customer retention is vital, especially in our current economy situation. Software and applications are extremely costly. With cloud, you rent so the heavy investment is forgone.
	Cloud computing is a set of technologies and business practices that enable companies of all sizes to build, deploy, monitor and scale application using resource accessed over the internet.
Cloud Computing Applications
The applications of cloud computing are practically limitless. With the right middleware, a cloud computing system could execute all the programs a normal computer could run. Potentially, everything from generic word processing software to customized computer programs designed for a specific company could work on a cloud computing system.
· Clients would be able to access their applications and data from anywhere at any time. They could access the cloud computing system using any computer linked to the Internet. Data wouldn't be confined to a hard drive on one user's computer or even a corporation's internal network. 
· It could bring hardware costs down. Cloud computing systems would reduce the need for advanced hardware on the client side. You wouldn't need to buy the fastest computer with the most memory, because the cloud system would take care of those needs for you. Instead, you could buy an inexpensive computer terminal. The terminal could include a monitor, input devices like a keyboard and mouse and just enough processing power to run the middleware necessary to connect to the cloud system. You wouldn't need a large hard drive because you'd store all your information on a remote computer. 
· Corporations that rely on computers have to make sure they have the right software in place to achieve goals. Cloud computing systems give these organizations company-wide access to computer applications. The companies don't have to buy a set of software or software licenses for every employee. Instead, the company could pay a metered fee to a cloud computing company. 
· Servers and digital storage devices take up space. Some companies rent physical space to store servers and databases because they don't have it available on site. Cloud computing gives these companies the option of storing data on someone else's hardware, removing the need for physical space on the front end. 
· Corporations might save money on IT support. Streamlined hardware would, in theory, have fewer problems than a network of heterogeneous machines and operating systems. 
· If the cloud computing system's back end is a grid computing system, then the client could take advantage of the entire network's processing power. Often, scientists and researchers work with calculations so complex that it would take years for individual computers to complete them. On a grid computing system, the client could send the calculation to the cloud for processing. The cloud system would tap into the processing power of all available computers on the back end, significantly speeding up the calculation.

Security and Privacy
· Data residency – Time delay between data being requested and delivered
· Security and confidentiality of data being used outside the company
· Business buy-in; convincing companies of infrastructure and reliability
Comparison
Cloud computing is often confused with grid computing ("a form of distributed computing whereby a 'super and virtual computer' is composed of a cluster of networked, loosely-coupled computers, acting in concert to perform very large tasks"), utility computing (the "packaging of computing resources, such as computation and storage, as a metered service similar to a traditional public utility such as electricity") and autonomic computing ("computer systems capable of self-management")


 Advantages
· Reduces hardware and software requirements
· Reduces capital expenditure by purchasing software as service
· Reduces IT infrastructure
· Allows to increase or decrease computing by fly.
Disadvantage
· Security Concern
· Internet connection
· Too many platforms
· Location of servers
· Time for Transition
· Speed
Sample applications and services are available
· Email
· Human Resources
· Project Management
· CRM
· Office applications
· Backup 
· Storage
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