Definition of Cloud Computing and Services
Purpose of This Cloud Computing Paper
The purpose of this paper is to introduce the fundamental information of Cloud Computing.  What Cloud Computing is about, Available Cloud Computing services and the key players, Cloud Computing benefits and the example, Cloud Computing challenge and the example are described.  
Cloud Computing
Computing Architecture changed from Mainframe thin-client to client-server in the past.   Because of the internet, now we are heading to internet-based thin-client.  It is called Cloud Computing (See below the diagram.)  Instead of running programs and data on client-side computers (desktop or laptop), everything is hosted in the cloud (an assemblage of computers and servers via the internet).  Cloud Computing lets us access all of our applications, data, and documents from anywhere in the world and it also makes us easier to collaborate with team members who are in different locations.  
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Michael Miller, author of ‘Cloud Computing’ quotes, “Before the advent of electrical utilities, every farm and business produced its own electricity from freestanding generators.  After the electrical grid was created, farms and businesses shut down their generators and bought electricity from the utilities, at a much lower price and with much greater reliability than they could produce on their own.”



We are actually already using Cloud Computing for the family, community, and corporation.  The examples are web-based email, web-based scheduling, webinar, and so on.  Now some companies are offering Cloud Computing as a service provider.  

Cloud Computing Services and Key Players

There are three types of cloud computing services:

1) Software as a service (model of software deployment whereby a provider licenses an application to customers for use as a service on demand.)

The example is Salesforce.com (CRM) or Archer Technology (Archer GRC). 

2) Platform as a service (delivery of a computing platform and solution stack as a service. It facilitates deployment of applications without the cost and complexity of buying and managing the underlying hardware and software layers, providing all of the facilities required to support the complete life cycle of building and delivering web applications and services entirely available from the Internet.)

The example is Google App Engine. 
      
3) Infrastructure as a service (delivery of computer infrastructure (typically a platform virtualization environment) as a service and purchasing servers, software, data center space or network equipment, clients instead buy those resources as a fully outsourced service. The service is typically billed on a utility computing basis.)  

The example is Amazon.com Elastic Computing Cloud (EC2). 

IBM, Microsoft, Oracle, and HP are also offering/developing Cloud Computing Services. 

Cloud Computing Benefits and the Example
     
Benefits of Cloud Computing are raised below:

1. Lower IT costs (computer, infrastructure, maintenance, software license/updates, storage)  for users
2. Can focus on core businesses.
3. Collaboration
4. Universal/Remote Access
According to, InformationWeek, ‘California Agency Embraces Mobility, Cloud Computing’ issued on 5/20/2009, the California Public Utilities Commission (PUC) has adopted Open Campus application, which can authenticate end users through a browser window and let them log in to their own desktops or diskless laptops.  The Open Campus application allows PUC employees to travel between San Francisco headquarters and the Sacramento and Los Angeles offices, using the same thin-client and getting their own desktop services loaded onto it. If the laptop is lost, no commission data is lost with it. When the diskless laptop is shut down, the Terminal Services or VM running on it disappears. The user needs to reconnect and reload at the start of the next session.
Cloud Computing Challenges and the Example

Challenges of Cloud Computing are raised below:  

1. Has to have a constant Internet connection.  (Low-speed connection is not effective.)  (Note:  a new technology allows off-line work.)
2. Because of the heavy volume access, cloud computing might slow the access. 
3. Loss of an IT asset (application, data) control
4. Security concern
5. Data loss concern
6. Architectural problems
According to InformationWeek article, ‘Interop:  Data Represents Big Cloud Challenge’ issued on 5/21/2009, even if companies solve the problem of latency and inefficient data links, there may be other bottlenecks lurking where companies might not expect them, such as at the cloud nodes themselves. It is estimated that Amazon EC2 nodes are good for 250 Mbps of throughput, meaning that companies with gigabit links are going to see performance degradation when they attempt to transfer or process data via the cloud. 
There's the problem with what to do with large chunks of data when it's actually in the cloud. Amazon S3, for example, can't handle the largest of files, thus requiring companies to break up huge data stores into chunks.
Moving the data from on premises to the cloud can present a challenge in terms of time and money, especially if a company wants to use the cloud for extra capacity for a largely on-premises, data-backed application and needs to be able to "burst" quickly.  Recently Amazon.com launched a service for companies to ship their data overland rather than upload it.

Conclusion

Cloud Computing is new and currently software as a service (SAAS) is popular among companies.  There is no doubt that small/medium businesses (SMEs) can take advantage of the cloud-computing service to be more competitive and scalable.  Even big companies can also take advantage of the benefits.  For the big companies, because they spent a large of amount of time, money, and resources to establish their own IT function and IT systems, they are reluctant to switch from the internally owned and managed IT systems to cloud computing because of the investment, fear of security threats, and loss of data/systems control. This is the current situation of the big companies.  However, because of cost-savings, big companies started to use the hybrid of cloud-computing and internal IT systems such as an email function. 
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