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Introducing Cloud Computing
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- | Learning Objectives

-

« 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

that system developers can utilize to implement
complex web-based systems.
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Role of Web 2.0

TABLE 1-1 COMMON WEB 2.0 SITES AND APPLICATIONS

Application/Site  Purpose

Blog A web log that users can write and use to publish content
directly to the web.

Wiki A software program that allows users to collaborate on
shared web-based documents.

Twitter A microblogging service that allows users to send messages of
up to 140 characters to those who follow the users' tweets.

Facebook A social networking site to which users can post text,
photos, and video-based content.

YouTube A site to which users can upload video content for sharing
with others.
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Deployment Model




Cloud Deployment Models

TABLE 1-2  CLOUD DEPLOYMENT MODELS

Deployment Model  Characteristics

Private cloud Owned by a specific entity and normally used only
by that entity or one of its customers. The underlying

technology may reside on- or off-site. A private cloud

offers increased security at a qreater cost.

Public cloud Available for use by the general public. May be owned by
a large organization or company offering cloud services.
Because of its openness, the cloud may be less secure. A
public cloud is usually the least expensive solution.

Community cloud The cloud is shared by two or more organizations, typically
with shared concerns (such as schools within a university).

Hybrid cloud A cloud that considers two or more private, public, or
community clouds.




Cloud Service Models

TABLE 1-3 COMMON CLOUD SERVICE MODELS

Cloud Service Model Characteristics

Software as a service A complete software application with a user interface.
(SaasS)

Platform as a service A platform within which developers can deploy ftheir
(PaasS) applications. A Paa$ solution includes hardware (servers

and disks), operating systems, development tools, and
administrative tools.

Infrastructure as a Provides machines, storage, and network resources
service (laaS) that developers can manage by installing their own
operating system, applications, and support resources.
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&IReal World: Windows Azure

 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

=1 Platforms

e Cost benefits from resource pooling: Shares IT
resources across a very large number of
companies, which provides cost savings to each.

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

 Low cost of entry: Companies do not need to
iInvest in their own IT data center.
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the cloud), and scalabillity (customers can add
user licenses or seats as needed).

« Disadvantage:
— perception of security Issues.



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

o Automated these tasks and put the underlying data
storage In the cloud—the sales cloud.
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Platform as a Service

— 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.

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




PaaS Advantages and

Disadvag

Server, operating
system, support
software

or the platform.

Disadvantages

« Some developers want
more control over the
underlying systems
(patches, versions, ...)



— servers (physical and virtualized), cloud-pased data
storage, and more.

e 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.




laaS Advantages and
i Disadvantages




Real World: Amazon AWS

 Today, AWS process hundreds of thousands of
web-based requests for companies every second!
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AWS Products & Solutions « Entire Site ﬂ Developers = Support

AWS Global Summit Series

Get up-to-speed on the latest AWS Cloud Computing services at
these free events worldwide. Reserve your free seat today »

i BERLIN
| SAN FRANCISCO || NEW YORK CITY May 2

SYDNEH

[ Get Started for Free » } Pay only for what you use.

What is AWS? Cost Savings with AWS Recent News

Customer Applications / AWS Marketplace Announcements Media Coverage
5 On Demand Capacity with AWS /_




« 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

e Paying for What You Use

amazon
webservices”

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

Region: US Standard

=]

First 1 TB / month
Mext 49 TB / month
Mext 450 TB / month
Mext 500 TB / month
Mext 4000 TB / month
Owver 5000 TB f month

Request Pricing

Eegion: US Standard

Standard Storage

£0.095 per GB
£0.080 per GB
£0.070 per GB
£0.065 per GB
£0.060 per GB
£0.055 per GB

FPUT, COPY, POST, or LIST Requests

Glacier Archive and Restore Requests

Delete Requests
GET and all other Reguests

Glacier Data Restores

Reduced Redundancy Storage

£0.076 per GB
£0.064 per GB
£0.056 per GB
£0.052 per GB
£0.048 per GB
£0.037 per GB

Glacier Storage

£0.010 per GB
£0.010 per GB
£0.010 per GB
£0.010 per GB
£0.010 per GB
£0.010 per GB

£0.01 per 1,000 requests

£0.05 per 1,000 requests

Free 7

£0.01 per 10,000 requests

Free 77

+ Mo charge for delete requests of Standard or RRS objects. For objects that are archived to Glacier, there is a

pro-rated charge of $0.02 per gigabyte for abjects deleted prior to 90 days. Learn more.

++ Glacier is designed with the expectation that restores are infrequent and unusual, and data will be stored
for extended periods of time. You can restore up to 5% of vour average monthly Glacier storage (pro-rated

daily) for free each month. If yvou choose to restore more than this amount of data in a month, you are charged
a restore fee starting at $0.01 per gigabyte. Learn more.
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Sign In or Create an AWS Account

You may sign in using your existing Amazon.com account or you can create a new account by selecting "I
am a new user.,"

Step 1 My e-mail address is:

. Iam a new user.

@ Iam areturning user
and my password is:

|_Sign in using our secure server @)

Forgot yvour password?

Has vour e-mail address changed?

Learn more about AWS Identity and Access
Management and AWS Multi-Factor Authentication,
features that provide additional security for your AWS
Account.
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Login Credentials

Use the form below to create login credentials that can be used for AWS as well as Amazon.com,

Step 2 My name s: Hsueh-Wen Tseng

My e-mail address is: |d92005@csie.ntu.edu.tw

Type it again:

note: this is the e-mail address that we
will use to contact you about your
account

Enter a new password:

Type it again:

e @
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PAYMENT METHOD

Step 3 Your AWS account credentials have been created, but in order to begin using any of the services, you will need to
provide your payment information and continue. There is no fee to sign up and you only pay for what yvou use.

Enter Your Payment Information Below

Your credit card will not be charged until you begin using AWS, and many of your applications and uses of AWS may be able
to operate within the AWS free usage tier. If vour monthly usage goes beyond the free tier, your AWS service charges will

be billed to the credit card you provide below. View detailed service pricingl®

* required fields

Credit Card”: | gglact card type E

Card Number™:
Cardholder's Name™*:

Expiration Date”: |51 =] |z01z3[~]

Enter Your Billing Address

Select the billing address associated with your credit card.

@ Use my contact address as my billing address
(250 Kuo Kuang Road, Taichung, Taiwan 402, TW, +886-4-2284-0497)

) Enter a new address

Continue
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:tep 4 In order to complete the sign up process, we will need to verify your identity.

Identity Verification by Telephone
After you provide a telephone number where you can be reached below, you will then be called immediately by an

automated system and prompted to enter the PIN number over the phone. Once completed, you'll be able to proceed to
review your account details. Please follow the 3 simple steps below.

1. Provide a telephone number

Please enter your information below and click the "Call Me Now" button.

Country Code: | Taiwan (+888) E Phone number: |+886-4-2284-0497 ext: (908

| Call Me Now |
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DENTITY VERIFICATION

Step 5 In order to complete the sign up process, we will need to verify vour identity.

Identity Verification by Telephone
After vou provide a telephone number where yvou can be reached below, vou will then be called immediately by an

automated system and prompted to enter the PIN number over the phone. Once completed, yvou'll be able to proceed to
review your account details. Please follow the 3 simple steps below.

3. Identity verification complete

Your identity has been verified successfully

| Continue @

Privacy Policy | Customer Agreement
i 2013 Amazon Web Services, Inc. or its affiliates. All rights reserved.

An amazoncom. company
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Step 6

Activating your account...

We are in the process of activating your account so
that you can begin using AWS.

We will notify yvou by e-mail at
d22005@csie.ntu.edu.tw once the verification is
complete. You will then be able to begin using all AWS
Infrastructure Services. For most customers, this
process only takes a couple of minutes (but can
sometimes take a few hours if additional account
verification is required). As part of the account
activation process, a $1 authorization will be placed
on the payment method {normally, a Debit or Credit
Card) to make sure your payment method is valid.
This authorization is not a charge, but your bank
may hold the authorized funds as unavailable until the
authorization expires

Start Exploring Amazon Web Services

Products & Services
Detailed Service Pricing
Documentation

FAQs

Discussion Forums

Amazon Web Services Sign U

O

CONFIRMATION

Protect your account with AWS Multi-
Factor Authentication (MFA)

AWS MFA is a feature that is available at no extra cost
that greatly enhances your account's security. In
addition to your username and password, AWS MFA
requires a one-time code from your MFA device when
signing In to AWS web properties.

| Activate MFA & = Learn more

Sign Up For AWS Support

AWS Support is a one-on-one, fast response support
channel to help you build and run applications on AWS.
With pay-by-the-month pricing and an unlimited
number of support cases, you are not constrained by
long-term support contracts or limited support
privileges.

| Sign Up Now ‘);ju = Learn more
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EC2 Dashboard Resources ¢ Additonal Information
Events {
You are using the following Amazon EC2 resources in e US West (Oregon) region Getting Started Guide
‘ ‘ Documentation
= INSTANCES 0 Running Instances 0 ElasiiclPs
i 0\ 0 Sransho AIEC2 Resources
PRAES PATES TepsIs Fin sovare on AWS Narelpace
o0t Requests 0 Key Pairs 0 Load balence:s Forums
Reserved Instances 0 Placement Groups 1 Security Group Pring
Supparted Platfoms: EC2-Classic, EC2-VPC
= IMAGES Feedhack
e Create Instance
Feedback
Bunde Tasts To stat using Amazon EC2 you il ant o faunch a vitual senver, known as an Amazon EC2 istance Reportanlste
SETCRONGTIE [
Volumes
Note: Yourinstances will launch in the US West (Dregon) region
Snapshots
Senice Health ' Scheduled Events ¢
< NETWORK & SECURITY
Security Groups §ervica Status: U$ West (Qregon):
Flasi s $ USWest (Oregon]:  This senice s operating normally No events
Pateent G Avalabiity Zone Status:
S 9 et Availabilty zone is operafing nomally
e P 9 st Avaiabilty zone Is operafing nomally
eoretacs O st Avalabity zone s operating nomelly
Senvice Health Dashboard
G usesidh Avalabilty zone is operating normally
el s @ U5-Hest-2c Avallability zone 15 operating normally Step 7

Cannra Uaslbh Machhaard
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Windows Linux

i,

Windows

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

Virtual
desktops

Desktop PC




Process vs. System VMSs

Application process

Application process

Virtualizing software
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Figure 3. Process and system VMs. (a) In a process VM, virtualizing software

franslates a set of 08 and user-level instructions composing one platform to

those of another. (b) In a system VM, virtualizing software transiates the ISA used
by one hardware platform to that of another.




Process VM

— 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.



— 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 —
—7__& ‘ I\/Iodern Virtual Machine

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

application application application application

guest operating guest operating

guest operating

system system system
(free BSD) (Windows NT) (Windows XP)
virtual CPU virtual CPU virtual CPU
virtual memory virtual memory virtual memory

virtual devices virtual devices virtual devices

virtualization layer

L

host operating system
(Linux)

hardware

CPU memory I/0O devices




--& — VI\/Iware Server

 Windows Server and Linux Host OS'’s

o Partition a physical server into multiple virtual

server machines

o 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/�

» 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�

Amazon Web Services (AWS)
Cloud computing

Community cloud

Grid computing

Hybrid cloud

ICloud

Infrastructure as a service (laaS)
Platform as a service (PaaS)
Private cloud

Public cloud

Reliability

Robust

Scalability

Software as a service (SaaS)
Virtualization

Web 2.0

Windows Azure



| Chapter Review

companies budget for software solutions.

3. Compare and contrast SaaS, PaaS, and laaS,
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.




e | Chapter Review

= Continued

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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