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We will now discuss about cloud computing with a real world example to get a clear understanding about it.
Aryn started Home delivery of pizzas on the order from Customers. He is worried about how to deliver the pizzas on time and how to manage the pizza delivery. He is also concerned about hiring the drivers and keeping the bikes running. But the below scenario makes him worried.
He is a pizza delivery person and not a mechanic - delivery is a distraction. With his limited budget, maintaining the deliveries costs a lot.  His business suffers when he can’t keep up the deliveries as he has promised to give 20% of deduction on total amount of the bill, whenever the delivery is late. It is difficult for him to estimate about how many bikes are required based on deliveries. Then he came to know about the new kind of Delivery Company of bikes and drivers. He can use the services provided by this company, on as need basis and pay only for what he uses. Now he can depend on that company to handle the deliveries.
A few years later his business expanded to more branches and started with new problems as well. It is difficult for him to maintain all the software’s and data in local servers which costs a lot. His business is constantly running out of storage space and fixing broken servers. Then he came to know about cloud computing, which gives a solution to his problem. Instead of maintaining all the data and software’s at local machines, he can now depend on another company which provides all the features that he requires and are accessible through the Web. At the same time his data is secure, backed up at another location. “This is called Cloud Computing”.
Cloud computing means computers don't have to limit business. Business can grow without worry as Cloud companies have nearly unlimited storage and resources, as well as information is safe because the servers are normally backed up in multiple locations. Aryn is happy as he is using cloud computing and he pays only for what he uses. If his business grows, then his computing costs will also go high and vice versa.
Cloud computing gives us new kinds of services from emails to word processing or photo sharing etc that live in the cloud. For example  when he needs a new billing system, he  can go for  installing and supporting one on-site, or he can use  a product that lives in the cloud and works using his web browser. 
Imagine if there is a weighted developed web application that would lower costs and increases users’ scalability. This is how web applications are curly? developed. Databases and business logics are build. Web servers are procured improvising to handle PC’s allowed. When ever corporations connect load balancing ladders and then finally users are connected to the web application. 
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Now imagine if we don’t have to deal with web service at all. Instead we can deploy our web application on to Google app engine giving our application instant accessibility and scalability most of keeping our business logic and data. Imagine the thousands of dollars we save instead of operational costs as well as hardware maintenance costs.
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This is possible with the help of Cloud Computing.


[bookmark: _Toc288344437][bookmark: _Toc289422126]Architecture

There are 2 major sections in the cloud computing architecture. They are
· Front end: It is the user interface.
· Backend: The cloud section of system refers to backend.
 They both are connected through the internet. 

Backend has the cloud of computing services. For example, any data processing from mails, word docs to the video games. A dedicated server is located for each application and these servers are monitored by the Central server administrators using the Protocols which are set of rules. For this middleware software is used. Middleware allows networked computers to communicate with each other.

Cloud computing requires lot of storage space. To store the client information it requires hundreds of digital storage devices. All the client information is taken a back up and is stored on the cloud which is known as redundancy.
[bookmark: _rs1_subscription_processing_wluf][bookmark: _Toc289422127]Concepts of Cloud Computing

Application service provider, Software as a service,  Grid computing, Utility computing, Platform as a service all these terms and more at one time or another have been  referred to  as cloud computing. 
Cloud computing is the convergence of three major trends.

· Virtualization: where applications are separated from infrastructure.
· Utility computing: where server capacity is accessed across a grid as a variable price shared service.
· Software as a service: where applications are available on demand on a subscription basis.
	
In the beginning we got the internet. Then broadband got very cheap and some smart folks realized that not everyone had a build in house data centers in fact they realized that the computer running the application could be pretty far away from the person using it and only a fast connection was needed between them. This lead to Software as a service.

Essentially big fast machines in someone else data centers running an application that we access using out from web browser someone else sounds the application and we pay a fix subscription fee.

On the plus side
1. We don’t have to worry about the machines running the applications because they don’t belong to us. 
2. We don’t have to develop time on resources for developing and maintaining an application in which we do not have expertise.

But at the same the time the one side of this approach didn’t work for large enterprise with complex requirements. Some companies didn’t like the idea of data outside the firewall and a subscription mall of the underlying cost to usage. What enterprises wanted was the convenience and simplicity of SAAS with the flexibility of traditional computing.

A hybrid that allowed any software to be easily run as a service in a data center that some one else sounds and manages. But application will sell down difficult to deploy in a new environment. 

Then came the concept of Virtualization. With virtualization applications and infrastructure are independent, allowing service to be easily shared by many applications and applications can run virtually any where. i.e.., as long as the application is virtualized. Virtual zing the application involves packaging the application with everything it needs to run including databases, middle ware and operating system. 

This self contained unit, a virtualized application can run pretty much any where. If it can run anywhere it doesn’t have to run in our data center or in our application provider’s data center it can run in the cloud. The cloud is a computing service that charges based only on the man of computing resources we use. 

Basically we don’t think of it in this way, traditional licensed software was like buying a premium for a fixed price and we get all the bells and resources support extended whether we use or not and we paid cash up front with software as a service it’s like grease in a car we get a nice car. But we can’t make any significant changes to it, because it doesn’t only belong to one. We pay the same amount monthly and guarantee the same level of service on the car .With cloud; it’s like having a needed cab and disposal car whenever we want it.  Why only pay for the distance travelled, we don’t pay for maintenance or any cards associated with the cab.
We pay based on where we want to go on that day.  And we do not have to worry about the cost we can even tick out the car the way we want it as we don’t share with anyone else. Before we hit the road we might want to make a look on to the herd that makes us right go. The engine power of cloud computing is virtualization, we can’t move without the engine, so as we can’t deploy on to the cloud without virtualization, so the first step in any cloud initiative is to adapt the application is to run as virtualized image. In a tribunal economy, cloud computing is even more attractive. Rather to pay for more computing capacity when we don’t need much we can pay only for what we use.

[bookmark: _Toc288344439][bookmark: _Toc289422128]Structure of Cloud Computing
Cloud Computing is on the high pride now. There are basically there layers to Cloud Computing. Companies use them differently based on what they offer. At the bottom is the foundation the infrastructure. This is where things start and where people begin to build. This is the layer where the cloud hosting lives. 

So Let us talk about hosting in the cloud which is an older concept that due to technology advances is finally studying to work really well.  Let’s assume that we have a company and have a website and the website has large offshore conversations that are exchanged between members. 

We start with a few users talking to each other and instead telling their friends about the site and they tell their friends and the friends tell their friends and so on. We are successful but with success can come problems. Our equipments just can’t keep up with the domain.  If service slows down and suddenly we are in trouble. 

A few years ago we would have put a website on a computer or server some where. Among our success captain we have to run around and buy a brand new service, set them up or have someone set them up for us. Hundreds and thousands of companies do this now. It costs a lot of money and it takes lots of time .This is called hosting. 

It takes time to set the mark and they cost quite a big money they keep running all the time. We pay for the service when we are using them and we won’t pay for them when we are not using them. We just want to build our service and increase our product but instead of success the customers are getting angry and our successful business is shrinking away. 

Cloud Computing provides us a better option. With Cloud Computing we have access to computing power instantly when ever needed. Put our website is on a cloud 
server just like we put it on a dedicated server and people start visiting our site. If our site needs more computing powers dedicated to our website we can scale up as much as we need almost instantly. We get our computing power as needed from the cloud on demand and our customers stay happily with out noticing any difference and we can release our services back into the cloud. This is a major advantage when we need more computing power we can get it instantly from the cloud and when we are done with it we pay back to the cloud.

It works the same way as we pay for gas or electricity. When we turn on the light the meter starts running, and the bill for the electricity is taken from the power of the light. When we are done with the light, we turn it off and the meter stops running.

 This is the way we actually work with the cloud. It basically touch the hardware, easy using our own personal computer, we remotely access the cloud server and control it. We can put what ever we want on the cloud; website or software core and just disconnect it whenever done. Never actually touch it physically. The key work of cloud computing is not to focus on the hardware, just focus on our website, the soft ware core whatever we are doing. Think about any cloud service, we really don’t care where on the physical server it hosted. It’s reliable, stable and easy to use.

There are three ways of cloud hosting. They are:
· Scalability: It’s easy to grow and shrink the application when we need.
· Cloud hosting is instant: The cloud power is given when we needed. Whenever we need its instantly available on the cloud. Whenever we complete we can switch it down off.
· Save Money: Only pay for what we use

With cloud hosting we stop to bring back our hardware and work on building the business stack. 
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Cloud computing can be categorized into three parts: 

· Software as a Service (SaaS) 
· Platform as a Service (PaaS) 
· Infrastructure as a Service (IaaS)

A cloud can be private or public. 
· Public cloud: 
A public cloud sells services to anyone on the Internet. 
· Private cloud: 
A private cloud is a proprietary network or a data center that supplies    hosted services to a limited number of people. 

When a service provider uses public cloud resources to create their private cloud, the result is called a virtual private cloud. 
Private or public, the goal of cloud computing is to provide easy, scalable access to computing resources and IT services.

[bookmark: _Toc289422130]Software as a Service - SaaS: 

SaaS is one of the methodologies of Cloud Computing, which is based on a "One-to-Many" model whereby an application is shared across multiple clients. Software as a service will change the way people build, sell, buy, and use software. For this to happen, though, software vendors need resources and information about developing SaaS applications effectively. Fundamental principles that distinguish SaaS from traditional packaged software on the one hand and simple websites on the other. Software as a service can be characterized as "Software deployed as a hosted service and accessed over the Internet."

Software as a service (or SaaS) is a way of delivering applications over the Internet-as a service. Instead of installing and maintaining software, we simply have to access it via the Internet, freeing ourself from complex software and hardware 
management. SaaS applications are sometimes called Web-based software, On-demand software, or hosted software. Whatever the name, SaaS applications run on a SaaS provider's servers.

The provider manages access to the application, including security, availability, and performance. SaaS customers have no hardware or software to buy, install, maintain, or update. Access to applications is easy: we just need an Internet connection. This types of cloud computing delivers a single application through the browser to thousands of customers using a multitenant architecture. From the customer side, it doesn’t require upfront investment in servers or software licensing; on the provider side, with just one application to maintain, costs are low compared to conventional hosting. 

Examples: Some of the desktop applications like Google Apps and Zogo Office.

We can come up with two major categories of SaaS.

•        Line-of-business services: 
This is offered to enterprises and organizations of all sizes. These services often large, customizable business solutions aimed at facilitating business processes such as finances, supply-chain management, and customer relations. These services are typically sold to customers on a subscription-basis.

•        Consumer-oriented services:
This is offered to the general public. These services are sometimes sold on a subscription-basis, but are often provided to consumers at no cost, and are supported by advertising.


[bookmark: _Toc289422131]Platform as a Service - PaaS:

While SaaS offers applications for end users, 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 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. In some cases, the IDE is web based and in others, the IDE provides features for uploading code.
In most cases, developers do not have any access to the underlying operating system. Applications that run on PaaS platforms have to conform to some limitations that protect the provider from abuse
Google App Engine (GAE) was one of the first PaaS offerings. GAE only supports python (Google promises additional languages in the future) and comes with an IDE. A developer writes an application and tests it locally. When ready to deploy the application to the world, the developer presses a button and it is automatically hosted on the Google infrastructure.
All developers get to use a common domain (appspot.com) but can use a custom domain if also signed up for Google Apps. Google also gives developers, for free, 500MB of storage and up to 5 million page views per month. Google expects to start charging for feature upgrades (such as storage and extra CPU) in the future.


[bookmark: _Toc289422132]Infrastructure as a Service - IaaS:

SaaS offers a complete application as service and PaaS offers the ability to develop an application, IaaS doesn’t care about the application at all. IaaS provides the underlying hardware and operating system resources to do anything we 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, we choose from a range of operating systems (usually some flavor of open source), a size for our hardware (number of CPUs and CPU power) and an amount of storage.

This is the base layer of the cloud stack. It serves as a foundation for the other two layers, for their execution. The keyword behind this stack is Virtualization. 
Amazon EC2 is a good example of an IaaS. In Amazon EC2 (Elastic Compute Cloud) our application will be executed on a virtual computer (also known as an instance). 
We have our choice of virtual computer, meaning that we can select a configuration of CPU, memory and storage that is optimal for our application. 

The IaaS provider supplies the whole cloud infrastructure viz. servers, routers, hardware based load-balancing, firewalls, storage and other network equipment. The customer buys these resources as a service on an as needed basis.

A few of us may claim that this sounds somewhat similar to what the customers were doing even 10 years back with traditional hosting. So what we can do now with an IaaS that we could not before? How is it different from traditional hosting services?

Why should we opt for IaaS?

With IaaS the billing is on hourly or monthly basis. We pay only for the resources our actually consume. This is unlike the traditional services where we pay a fixed amount even if we don’t use the resources, or don’t have enough clients to consume the preconfigured resources. In cloud computing, i.e., IaaS, we pay less if we have a lower customer base and vice-versa. Sounds quite rational!

Cloud is elastic in nature, i.e., we can control the number of resources we use at any given point in time. Compare this with traditional hosting, where we rent a fixed number of resources for fixed amount of time. Using IaaS we can easily configure our resources for unexpected spikes in traffic. Based on our computing requirements and configuration, our IaaS provider can respond quickly to scale up or down. Amazon EC2 calls it Auto Scaling. This is suitable for applications that undergo quite unpredictable spikes in traffic on an hourly, daily or weekly basis; they will now have the resources they need On-Demand!

One more feature about Amazon EC2 is Elastic Load Balancing which is perhaps provided by other IaaS providers as well. This feature auto-distributes an application’s incoming traffic across multiple Amazon EC2 instances (virtual computers).

The Amazon EC2 SLA (Service Level Agreement) guarantees 99.95% availability of the service within a region over a trailing 365 day period. Go Grid has the most generous SLA with a guarantee of 100% Uptime and 24/7 Support.
How quickly can we scale up or scale down our capacity? An Amazon EC2 customer can increase or decrease capacity within minutes. We can commission one, hundreds or even thousands of server instances simultaneously. This is true for other IaaS providers as well. One Rackspace client told that we can spin up new servers in seconds!

There are a number of successful IaaS providers: Amazon, Joyent, GoGrid and FlexiScale. While Amazon is the best known of the providers, Joyent is also huge. Joyent hosts many Facebook applications and they host the social network LinkedIn, among others. In addition to proving that Amazon is not the only game in town, this also proves that real businesses (although without much of a business plan) are running in the cloud. It also shows that businesses with a need to scale are doing so.

The benefits of IaaS, in addition to the ability to scale, are the costs to get started and the ability to pay only for what we use. For a startup or small business, one of the most difficult things to do is keep capital expenditures under control. By moving our infrastructure to the cloud, we have the ability to scale as if we owned our own hardware and data center (which is not realistic with a traditional hosting provider) but we keep the upfront costs to a minimum.


[bookmark: _Toc288344441][bookmark: _Toc289422133]Advantages


Reduced Cost: 

Both user and the website owner are benefitted as it keeps the cost down. From user end, they have their files ready on the cloud and can access them from any computer when needed. From website owner end, they only need to rent the server space and not needed to reproduce the software and ship it out.

Increased Storage: 
When compared to personal computer it holds more data, and it helps organizations to store its loads of data on it. And it reduces the up gradation of the computer memory. It helps cost down for the companies and users.

Highly Automated: 
Need to upgrade the software reduce. Updating more than one server and hiring people for that will be cut down. The server gets the updates and everyone who uses the service gets the updates without updating anything on their end.

Flexibility: 
Provides more flexibility than past computing methods. It has more flexibility than other network computing systems and saves time plus money for people who are in a time crunch.

More Mobility: 
Employees can access information wherever they are, rather than having to remain at their desk. There is no need to be at desks to access the information. They can access from where ever they are.

No Downloads: Downloading is not required for the users, just need to log on to the network to access. It helps to save space and hard drive space.

Shared Resources: A key component of cloud computing is that companies share resources. With cloud computing, this allows them all to have access to the resources via cloud computing. This again saves businesses time and money by placing their resources all in one location that is easy for their workers to look up and access.

Allows IT to Shift Focus: 
Constant server updates and other computing issues will be reduced, government organizations will be free to concentrate on innovation.

[bookmark: _Toc288344442][bookmark: _Toc289422134]Disadvantages

Noted disadvantages to Cloud Computing are: 

Reliance:
Reliance upon network connectivity, peripheral communication (or lack thereof), legal issues (ownership of data), and absence of a hard drive.

The most obvious of the negative concerns is the network connectivity. If the network goes down for any reason, the company loses access to Cloud Computing applications, data and services.
Communication of peripheral and connected devices:	
 Before plunging into Cloud Computing full force, one must ensure that the organization’s devices will all communicate and work well with Cloud applications. 
Agreement with the services:
When initiating sign-up or agreement for services with a Cloud Computing provider, ensuring fine print is thoroughly understood as key. A company must know its data loss variables, prior to utilizing the service at full force. One major question is, "Will our data be regularly backed up, and how often?" Also query whether immediate denial of service may be enacted at any time, for how long, and if so, what causes such denial. It is highly important to know what sort of "offenses" may bar us from potentially accessing our own data, as well as whether our data is truly protected in the event of system failure.
Absence of a hard drive:
 Some applications (particularly in design and a more technological realm) require hardware attached to the hard drive for use. Ensure the company's necessary applications and uses for Cloud Computing do not require hardware attached to a hard drive, prior to forgoing the individual workstation hardware, altogether.
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