
Cloud Computing 
Chapter 1 
Introducing Cloud Computing 



Learning Objectives 

• Understand the abstract nature of cloud computing. 
• Describe evolutionary factors of computing that led to the cloud. 
• Describe virtualization at both the desktop and the server level. 
• Describe and identify common cloud types, which include software as 

a service, platform as a service, and infrastructure as a service. 
• Know how businesses and individuals use the cloud. 
• Describe the benefits and disadvantages of cloud computing. 
• Understand common security considerations with respect to the cloud. 
• Describe ways cloud computing can improve system fault tolerance. 
• Describe Web 2.0 and its relationship to cloud computing. 



Cloud Computing Defined 

• Cloud computing describes the abstraction of 
web-based computers, resources, and services 
that system developers can utilize to implement 
complex web-based systems. 



Why Use the Term “Cloud” 

• For years developers and network administrators 
have represented the Internet as a cloud. 



Real World: Apple iCloud 

• Using iCloud, users 
can synchronize their 
content to a variety of 
devices. 



Role of Web 2.0 

• Web 2.0 tools and sites, users essentially publish 
content directly to the cloud for access by other 
users. 



Understanding Cloud 
Types 

• To analyze and describe cloud-based systems, 
people refer to a cloud solution in terms of its 
deployment model and services model.  

• These two terms originated from the National 
Institute of Standards and Technology (NIST) 



Cloud Deployment Models 

 



Cloud Service Models 

 



Cloud Service Models 

 



Real World: Windows Azure 

• Windows Azure is a Microsoft platform developers 
can use to move applications to the cloud.  

• Windows Azure provides operating-system support 
for .NET applications and a cloud-based SQL 
server (SQL Azure).  

• Windows Azure platform maintains servers, 
operating systems, database software, and other 
supporting applications.  

• Windows Azure can scale to meet the developer’s 
needs. 



Features of Cloud-Based 
Platforms 

• Scalability: On demand resource scaling. 
• Redundancy: Servers, storage, and networks. 
• Cost benefits from resource pooling: Shares IT 

resources across a very large number of 
companies, which provides cost savings to each. 

• Outsourced server management: Provides an IT 
staff who maintain operating systems and 
underlying support software. 

• Low cost of entry: Companies do not need to 
invest in their own IT data center. 



Software as a Service 
(SaaS) 

• SaaS provides a cloud-
based foundation for 
software on demand. 

• Web-delivered content 
that users access via a 
web browser.  

• The software can reside 
within any of the 
deployment-model 
clouds. 



SaaS Advantages and 
Disadvantages 

• Advantages:  
– simplicity of integration (users need only a 

browser), cost (the data center resides within 
the cloud), and scalability (customers can add 
user licenses or seats as needed).  

 
• Disadvantage:  

– perception of security issues. 



Real World: 
Salesforce.com 

• One of the first companies to launch a large-scale 
SaaS.  
 

• Recognized that regardless of the items a company 
sold, the selling process was similar across 
companies and even industries. 
 

• Automated these tasks and put the underlying data 
storage in the cloud—the sales cloud. 



 

Salesforce.com 



Platform as a Service 
(PaaS) 

• PaaS provides the underlying hardware 
technology 
– such as one or more servers (or virtual servers), 

operating systems, database solutions, developer tools, 
and network support, for developers to deploy their own 
solutions.  

• Platform provider manages the hardware and 
software.  

• Developers need not worry about performing 
hardware or operating system upgrades. Instead, 
developers can focus on their own applications. 



PaaS Advantages and 
Disadvantages 

• Developers can focus 
on application 
solutions, not hardware 
or the platform. 
 

 
• Some developers want 

more control over the 
underlying systems 
(patches, versions, …) 

Advantages 

Disadvantages 



Infrastructure as a Service 
(IaaS) 

• provides  
– a virtual data center within the cloud.  
– servers (physical and virtualized), cloud-based data 

storage, and more.  
• Developers must install their own operating 

system, database management software, and 
support software. 

• The developers (or the company’s system 
administrators) must manage both the hardware 
and the software. 



IaaS Advantages and 
Disadvantages 

• Advantage: Companies no longer require a data 
center 

• Disadvantage: Some developers/administrators 
want to physically touch their equipment to reduce 
security concerns 



Real World: Amazon AWS 

• Companies can use Amazon Web Services 
(AWS) to host their own systems. 
 

• Today, AWS process hundreds of thousands of 
web-based requests for companies every second! 
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Amazon : Web Service 
 

• Amazon EC2 (Elastic Compute Cloud) 
– Small (Default): $0.10 per hour 
– All Data Transfer:  $0.10 per GB 

• Amazon Simple Storage Service (Amazon S3) 
– $0.150 per GB – first 50 TB / month of storage 

used  
– $0.100 per GB – all data transfer in 
– $0.01 per 1,000 PUT, COPY, POST, or LIST 

requests 
• Paying for What You Use  

http://eblog.cisanet.org.tw/post/Cloud-Computing.aspx 



AWS Price 

 



Amazon EC2 

 Step 1 
 



Amazon EC2 

 
Step 2 
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Step 5 
 



 
Step 6 
 



 

Step 7 
 



Scalability 

• A site or application’s 
ability to use additional 
resources on demand.  

• The site or application 
may scale up to utilize 
additional resources 
when the system is 
experiencing high user 
demand and later scale 
down resources when 
the demand declines. 



Virtualization 

• The use of hardware 
and/or software to 
create the perception 
of something.  

• Using special software, 
the server can be 
made to appear as if it 
has multiple CPUs 
running the same or 
different operating 
systems. 



Desktop Virtualization 

• Allows a desktop PC to run multiple operating 
systems. 

• Ideal for testers or support personnel. 



Process vs. System  VMs 
• In Smith and Nair’s 

“The architecture of 
Virtual machines”, 
Computer, May 
2005 



Process VM 

• A process virtual machine (also, language virtual machine) 
is designed to run a single program, which means that it 
supports a single process.  
– Such virtual machines are usually closely suited to one 

or more programming languages and built with the 
purpose of providing program portability and flexibility 
(amongst other things).  

– An essential characteristic of a virtual machine is that 
the software running inside is limited to the resources 
and abstractions provided by the virtual machine—it 
cannot break out of its virtual environment. 

 



System  VM 

• A system virtual machine provides a complete system 
platform which supports the execution of a 
complete operating system (OS). 
– These usually emulate an existing architecture, and are built with 

the purpose of either providing a platform to run programs where 
the real hardware is not available for use (for example, executing 
on otherwise obsolete platforms), or of having multiple instances of 
virtual machines leading to more efficient use of computing 
resources, both in terms of energy consumption and cost 
effectiveness (known as hardware virtualization, the key to a cloud 
computing environment), or both. 
 
 
 



VMware –  
Modern Virtual Machine 
System 

• Founded 1998, Mendel Rosenblum et al. 
• Research at Stanford University 

• VMware Workstation 
• Separates Host OS from virtualization layer 
• Host OS may be Windows, Linux, etc. 
• Wide variety of Guest operating systems 
• < $200 

• http://www.vmware.com/ 



VMware Architecture 



VMware Server 

• Free version released in 2006 
• http://www.vmware.com/products/server/ 
• Runs on any x86 server hardware and OS 
• Windows Server and Linux Host OS’s 

• Partition a physical server into multiple virtual 
server machines 

• Target market – IT centers providing multiple services 
• Allows separate virtual servers to be separately configured 

for separate IT applications 
• Portability, replication, etc. 

http://www.vmware.com/products/server/�


VMware Server ESX  

• Total decoupling between hardware and 
applications 

• High-end, high-performance IT applications 
• Oracle, SQL Server, Microsoft Exchange server, SAP, 

Siebel, Lotus Notes, BEA WebLogic, Apache  

• Dynamically move running application to 
different hardware 

• Maintenance, hardware replacement 
• Provisioning new versions, etc. 

VMware ESX is an enterprise-level computer virtualization product offered by VMware 

http://en.wikipedia.org/wiki/Hardware_virtualization�
http://en.wikipedia.org/wiki/VMware�


Key Terms 

 



Chapter Review 

1. Define and discuss cloud computing. 
2. Discuss how cloud computing has changed how 
companies budget for software solutions. 
3. Compare and contrast SaaS, PaaS, and IaaS, 
and provide an example of each. 
4. Define scalability and discuss how the cloud 
impacts it. 
5. List three advantages and three disadvantages of 
cloud computing. 



Chapter Review 
Continued 

6. Define virtualization and discuss how the cloud 
impacts it. 
7. Describe three cloud-based solutions for 
individuals and three cloud-based solutions for 
businesses. 
8. Discuss how Web 2.0 has driven the growth of the 
web. 
9. Compare and contrast public, private, community, 
and hybrid clouds. 
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