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What is Cloud Computing?

Various definitions
Wikipedia
Web-based processing, whereby shared resources, software,

and information are provided to computers and other
devices (such as smartphones) on demand over the Internet

Gartner

a style of computing in which massively scalable IT-related
capabilities are provided 'as a service' using Internet
technologies to multiple external customers
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Common Understanding about

Cloud Computing

- Web-enabled services
(software /platform /infrastructure)

1 Remote datacenter
1 Shared resources via virtualization

-1 QOutsource maintenance tasks to the hosting
organizations
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(Good Luck) Defining Cloud Computing

Software-as-a-Service

“My customer resource management (CRM)
system is out on the Internet!”

Grids vs. Clouds

Shared Virtual Resources

Batch Jobs vs. Online Applications

Different Approaches to State Management

Network Diagrams

A service is “on a cloud somewhere”
Virtualization Platforms & APlIs

Hardware can be manipulated with software

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



Grid vs. Cloud

Underlying concept Utility Computing Utility Computing
Main benefit Solve computationally Provide a scalable
complex problems standard environment for

network-centric
application development,
testing and deployment

Resource distribution / Negotiate and manage Simple user <-> provider
allocation resource sharing; model; pay-per-use
schedulers
Domains Multiple domains Single domain
Character / history Non-commercial, publicly = Commercial
funded

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



Evolution of Cloud Architecture

I
0 Stand-Alone
1 Client-Server
1 Web-Based Application
1 ASP

11 Cloud Computing
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A Brief History
=

Cloud (ISP 5.0)

Dynamic, Internet-

optimized infrastructure for
hosting your applications

ASP (ISP 4.0)

Hosted (traditionally
designed) applications ——»
on servers at the

Internet access point

g

Colo (ISP 3.0)
Racks for your Saas
equipment at the Internet-based
Internet access point applications and
ISP 2.0 services
Access to servers

at the Internet

access point

ISP 1.0
Provided access
to the Internet
(dial-up, ISDN,
T1,T3)

44229 Source: Forrester Research, Inc.

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”




@ cloud computing @ grid computing @ virtualization

Search Volume indax Amazon S3 Google Trends
(March 2006) Amazon EC2
Salesforce (August 2006) . -

AppExchange
(March 2006)

|
I | I AN

2004 2005 | 2006
| | | | | | | |

Maws refereance valurme

Google App Engine
(April 2008)

Facebook Platform Microsoft Azure
(May 2007) (Oct 2008)

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



Example: Amazon EC2

11 Elastic Cloud Computing
1 virtual servers for rent

1 called Amazon Machine
Images (AMIs)

1 based on Xen

71 priced on per hour from

$0.10 to $1

Secure VPN
Connection ovear
the Internel

Customer's
" Metwork

Customer's isclated
AWS resources

Subnets

Web Services

Source: K. Gan and L. McMurray, “Beginner’s Guide to Cloud Computing and the Good & Bad for Developers”




Amazon EC2 Management Console
—p P

Amazon EC2 MapReduce CloudFront

Amazon EC2 Console Dashboard

| Amazon Elastic H Amazon ‘

Getting Started = My Resources [
* EC2 Dashboard . .
. . You are using the following Amazon ECZ2 2 Refrest
To start using Amazon EC2 you will want to resources in the US-East region:
INSTAMCES launch a wirtual server, known as an Amazon EC2
instance.
> Instances @ 1Running Instance @ 0 Elastic IPs
IMAGES Launch Instances g ‘@ 0EBS Yolumes 0 EBS Snapshots
» AMIs . .
1 Key Pair 2 Security Groups
Mote: vour instances will launch in the US-East n 4 0’ 4 p
> Bundle Tasks X reqgion.
ELASTIC BLOCK STORE Related Links [
* Yolumes )
. ith = » Documentation
N Service Healt
Snapshots » All EC2 Resources
METWORKING & SECURITY Current Status Details > Farums
> Elastic IPs 0 Arnazon EC2 (US)  Service is operating normally s Feedhack
> Security Groups # Miew complete service health details > Report an Issue
> Key Pairs

Source: iphp, “Get your own cloud server running in 15 minutes”,
http:/ /www.webdigi.co.uk/blog /2009 /get_your_own_cloud_server_running_in_15_minutes/



Amazon EC2 Launch Wizard
N

Launch Instance Wizard cancal x|

— 0

CHOOSE AN AMI

Choose an Amazon Machine Image (AMID) from one of the tabbed lists below by clicking its Select button,

| My AMIS || Community AMIs |
edora FEdara Core 5, J2-BIt architecture, RUBY 1.6, Hals 2.2, RUByGems 1.3.1, Select A
Mongrel 1.1.5, and MySQL 5.0.45

[+ LAMP Web Starter (AMI Id: ami-60da3d09)

fedora Fedora Core 8, 32-bit architecture, PHP 5.2, Apache 2.2, and MySQL 5 Select

7} Basic Fedora Core 8 (AMI Id: ami-5647a333f)

fedora Minirmal Fedora Core 2, 32-bit architecture, and Amazon EC2 AMI Tools, Select

[+ Basic 64-bit Fedora Core 8 (AMI Id: ami-2547a34c)

fedora Fedora Core 8, 64-hit architecture, and Amazon EC2 aMI tools, Select

Getting Started on Microsoft Windows Server 2003 (AMI Id: ami-
da4daab3)

H\Mndm Microsoft Windows Server 2003 B2 Data Center edition, 32-hit architecture, Salact
Microsoft SQLServer 2005 Express, Internet Information Services 6, ASP.MET
2,

Basic Microsoft Windows Server 2003 (AMI Id: ami-de4daab?)
Microsoft Windows 2003 R2 Data Center edition and 32-hit architecture,

S0

‘f“ﬁr‘dm Select

Source: iphp, “Get your own cloud server running in 15 minutes”,
http:/ /www.webdigi.co.uk/blog /2009 /get_your_own_cloud_server_running_in_15_minutes/



Example: Google Apps

1 Web based office applications
and collaboration

Content, Community, Collaboration

1 Provide API for further
customization and information

Email Communicate

email, chat, voice Shoyv Asns 5 Web Pages .
Google Talk @53“5 RAlEh WebTagse accessi ng
» o Application API
1 Authentication API
-

4 | © | Calendar

Organize
events, meetings,
contacts, content

o Ete.

Create & Store
online
documents

Docs & Spreadsheets
(] Start Page

1 Google Gears for offline
Google operations
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&) Google Docs - All items - Moxzilla Firefox gm

File Edit View History Bookmarks GMarks Tools Help
s & & % - amazon ec2
B Most Visited Wl Drools [l Warcraft [l SOA B Bloggang.com : Kissi Nelcome — IT2020: UC... @ Welcome — IT2020: UC... [
& Google Docs - All items P8l 2 Google Google ch
Gmail Calendar Documents Reader Web more v New Features! | natawut.n@gmail.com | Product Survey | | Settings v | Help | Sign out
) =3 Show search options
COUg[L docs Search Docs “ Search Templates | 5 o -2 tempte sale
Cicatonew | miinloed_ All items Refresh
All items Vi - Share « Folders v Delete | Rename More actions 148018  Last modified + = | az
Cwned by me Name Date +
Opened by me
_ EARLIER THIS YEAR
Shared with me . .
Starred 1 f&) Solution Consult Spread Sheet & Kitisak.pr to 3 collaborators Sep 19 kitisak.pr
Hidden D _d dimension & Mot shared Jul 14 me
Trash [ Fh Solution Consulting Worksheet (20100712) @ Moir Mot shared Jul 13 me
ftems by type ~ B & HPC - Undergrad & WeCTm  me to 4 collaborators Jun 3 e
Mare searches -
O @ e-Passport addendum &) Proadpran to everyone, 4 collaborators Apr 2T Proadpran
w My folders )
dit card t & Not shared Apr 26 me
4| Cloud Project O -B credi card paymen E
HPC Track ] @ My test form & Mot shared Feb 20 me
Inner Meeting [ _| iprocess-0.5.rar & Mot me to 2 collab Feb 20 me
ITAL Thai .
1 fd) i-Doc Log ators Jan 19 Proadpran
Motif
OLDER
Test
Folders shared with me I:‘ _B Request temporary accounts for depart. .. & Mot shared 12/20/09 me
D @ Inner Meeting Mote - 8 December 2009 &  Inner Mesting ot shared 12/7/09 me
[ _@ Meeting Minute - 2 December 2009 & [TAL Thai ot shared 12/1/09 me
D @ Inner Minute Mote - 1 December 2009 & Inner Mesting ot shared 11/30/09 e
[ T ICS Project Outline @ ClouiProect e to 2 collaborators 11/27/09 me
1 g 24-switch & Not sharec 11/17/09 me
1 @ spec of quick terminal bases on HP Th... & Mot shared 7/26/09 me
I B AIR-AP1242AG-ver2 & Not shared 6/4/09 me
I Fih Progress IT & Proadpran to 7 collaborators 2/22/09 Proadpran
Done ®|
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Google bocs

Unsaved spreadsheet

B e e | New features | Docs Home | Help | Sign Out

e~ [0

File Edit Format Inset Tools Form | Add a Gadget
G oo o~ 5 % 123 10ptv B s
| A ‘ B i Featured = J
1 l | SISIMITIWITIFIS[¢ Gantt Chart
przzi: 8 N - - s By Viewpath -
2 | Charts =2__ | Creates a basic Gantt Chart that displays
3 task schedules using Name, Start, Finish,
A : Tables and optional Progress columns.
5
6 | Maps [ Add to spreadsheet |
7|
& | eb , )
9| : B | BarChart
o Diagrams ol By Google
| Eivncs - Bar Chart using Google Charts AP
12 | |
13 ‘ Ciistoim [ Add to spreadsheet |
14 B
15 | Have a better idea? B
:g : Write your own gadget to By Google i
e dpiy 0l In coofTiew Pie Chart using Google Charts API
| aiE | ways. Want to see your |
19 gadget on this list? [ Add to spreadsheet |
20 | Submit it to us using the
2 submission form.
Z ; Many of the gadgets in this directory were Pee | Bars of Stuff
developed by oth anies or by & i
24 ‘ éoogbtis—gr:[;z E;ng’; ?’bea)se m‘n‘“’fm‘m‘fmﬁ By The visapi gad_getsj project )
S read our Terms of Servioe and Privacy Bars of Stuff | Fun bar charts using images of trains, -
e Policy bafore using these gadgets
|
27 |
2 |
T =] 1 | »

Add Sheet | | Sheet! ¥

16
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Example: Salesforce.com

71 Provide web-based CRM

applications

1 Customers just sign-up and do not

have to maintain any
infrastructure

-1 Currently have more than 80,000

customers (over 2,100,000
subscribers)

o Pricing from $5 /user /month to

$250/user /month

Grle jércé,b

Home | Projects | Issues/Risks | Cases | Reports Resources | »

Dashboard
SPOT - IT Project Management (Trae)

< Go To Dashboard List

View Dashboard [ SPOT - IT Project Managemert (Trae)

Releases, Next 30 Days

Record
Project: Project Name Count
NET - Bring all Voice Window 1
Systems world wide up to correctly
MSFT Patch Level
NET - Configure HQ Call Manager to 1
handle mass outbound calling better
NET - MTM | - Upgrade CER to 2.0 1
OPS-AM: Computers and Support for 1
Dreamforce
OPS-AM: CSA Cross-Training 1
OPS-AM: Implement Formal Image 1
Update Procedures
OPS-AM: Institute a IT Equipment 1
Recycling Program
OPS-AM: SQL Server Solution 1
OPS-AM: Testing & Implementation of 1
Polycom V2IU and PathNavigator
OPS-AM: Video Conferencing 1
Bridging Solution
OPS-AM: VSX 7000 in NY 1
OPS-AM Develop Tool to Improve 1
Lease Swap Process
OPS-AM Explore putting assets into 1
the app for end of lease tracking
OPS-EU: 3G Card Upgrades 1
OPS-EU: Deploy Exchange 2007 1
OPS-EU: Laptop Replacement Cycle 1

Major & Minor IT projects for which State equals
Prioritized or In Progress, Release Date next 30
days

Cgmqletgﬂ Projectgr

Changed to Complete in last 14 days

Record
Project: Project Name Count
MTM | - BES Migration 1
MTM I - Print Migration 1
NET - APAC Combine Sales and 1

Support into Main Menu
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Releases, current year

by Month, Portfolio

Record Count

0
QAN A e S S&E
ST E VS
& T ot
o O
Release Date

&

Portfolio
IT Americas Ops
IT Business Solutions
IT EMEA Ops
IT Financials
IT Global Ops
IT Infrastructure
IT Network
IT Systems.

[ ]
u
]
]
| |

Newly Red Projects

Changed to Red Last Seven Days
Project: Project Name Record Count

All IT Projects for which Status has changed to
Red, last seven days.

All Red Projects
Active Projects in Red

All IT Projects for which State equals Prioritized, In
Progress, or Complete, Release Date current
calendar year.

Top Open Issues

Sum of

Impact
IssuelRisk: Name (0-9)
Functional requirements and l
specifications

GEMS - Follow up on Employee ID
cleanup in ADP payforce.

GEMS - P-071 Upload bonus and
merit calcs from Excel (feed payroll)
GEMS - P-086 Multi-level approval
GEMS - Purge the EMPL ID field in
ADP Payforce

PR101313 - Chris Tiernan's team
doesnt have the bandwidth to make
these changes

Resource Issue - Andrew unable to
complete purchase history due to
workload

No Test/Stage Env. Built for Project

Record
Project: Project Name Count
Cash Application j|
GEMS - Workday HR Mgmt System 1
(Phase )
NET - CSA - EMEA Feature Requests 1
NET - Determine Hosted Call Center 1
Solution
NET - Dublin- Install 4xE1 1
OPS-AM: Update the New Hire 1
Provisioning Wizard & Standard New
Hire Report
SYS - Upgrade Filer DOT 0S i
Worldwide Expense Reporting 1

System (ERM/Concur)
All IT Projects in progress with a status of Red"

_Slale Projects

Pre 's not updated

Sum of Since
Project: Project Name Last Update
OPS-AM: Software Licensing
Management
SYS - Implement change and ]
control management software
PSTA - Premier Support Trial .
Automnation
NET - Move off Qwest EZ-Route 13
and onto a Verizon Business
Solution
SYS - Rearchitect, optimize 13
Unix-Linux Environment
Phoenix: Revenue and CM Mgmt 12
MTM | - NetBackup Migration 9



Salesforce.com CRM Functions

Human
Capital
Management

Workday HCMD

Salary.com
Salary Manager

Performance
Management

Time-off
Manager

Volunteer
tracking

ADP Payroll

iemployee Time
Tracking

Finance

Coupa
Procure to
Pay

Concur T&E
Manager

Manhattan
Space &
Lease
Management

Contract
Management

Customer
Service

Salesforce
Customer
Service

Salesforce
Content

Salesforce
|deas

Plateau
Learning
Management

Professional
Services
Management

Sales &
Marketing

SFA
Marketing

Click to dial (CTI
Integrations)

Event
Management

Opportunity to
Quote

Quote to cash

Sales
Compensation

Checkout E-
commerce

Live Chat
(Google)

~ Development

Development
Domain

Program and
Resource
Management

Agile Scrum
and Bug
Management

QA Test
Director

IT

Infrastructure!

IT
Infrastructure
Support

Portfolio
Management

Compliance
IT Help Desk
LiveOps

Asset
Management

Intranet

Google Apps

Compliance

and Risk

Compliance/Ri
sk Domain

Audit Controls
Management

salesforce.com. €

Success. Not Software:



Benefits of Cloud Computing

No Capital Expenditure (CapEx)
Pay as you go

Pay only for what you need
Elastic Capacity

Faster time to market

Focus on your business

Source: S. Brunozzi, “2010 architecting for the cloud”,
http://www.slideshare.net/simone.brunozzi/2010-architecting-for-the-cloud-4719195, 2010



Benefits of Cloud Computing

Source: S. Brunozzi, “2010 architecting for the cloud”,

http://www.slideshare.net/simone.brunozzi/2010-architecting-for-the-cloud-4719195, 2010

Capacity

Large upfront
investment

Capacity

Large upfront
investment i

A
/ L

e Fixed capacity
----- Prediction

= Fixed capacity

e Actual demand

Time
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Benefits of Cloud Computing

Source: S. Brunozzi, “2010 architecting for the cloud”,
http://www.slideshare.net/simone.brunozzi/2010-architecting-for-the-cloud-4719195, 2010

Capacity Capacity
Problem 2:
Unexpected spikes
Problem 1:
Wasted Capacity
<&
e Fixed capacity e Fixed capacity
e Actual demand e Actual demand
Time Time
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Benefits of Cloud Computing
B

Source: S. Brunozzi, “2010 architecting for the cloud”,
http://www.slideshare.net/simone.brunozzi/2010-architecting-for-the-cloud-4719195, 2010

Capacity

Actual demand
Virtualized Infrastructure

“Time

2 Email M) (& DA A 24187 T Full
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Cloud Approaches
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() LiveServices u
- ﬁ + " NETServices ﬁ
5 &8 services £7 Windows Live
E;' ) . m Egbfﬁce Live
/2. Windows Azure n

: 0
] Orce.com' :: Walsome to the esd of slideshows.

y platform as a service v
amazoncom f ! sales rc%:com@
rackspace(:) Google =2 ¢ flickr
EE Platform as a Service ii Cloud-based User

Tolot t' - 1]
Utility Computing u (Paa$) " Applications

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”


http://www.crunchbase.com/service-provider/rackspace
http://www.crunchbase.com/company/amazon
http://www.crunchbase.com/product/google-app-engine
http://www.crunchbase.com/company/flickr
http://www.crunchbase.com/company/salesforce

Cloud Ecosystem
N

71 End-user applications, Software-as-a-Service (Saas)
o1 Platform-as-a-Service (PaaS)

01 Infrastructure-as-a-Service (laas)

‘ AppExchange Apps ‘ NASDAQ Market Replay

End-User Applications End-User Applications
Facebook Apps OpenSocial Apps Jungle Disk Powerset MLB
' enomaly RightScale zimory
Platform as a Service (Paa$) Brokers, Tools and Frameworks
Salesforce AppExchange cohesiveFT Aptana cloud Mosso
Live Mesh

e A5 i Amazon Web Services Joyent

Infrastructure as a Service (laa$)

Facebook Platform Rackspace flexiscale 3tera

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”
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Service stack
components*

SOIh‘vare /
Application

Notes:
Brand names for illustrative / example purposes only,
and examples are not exhaustive.

Source: katescomment.com * Assumed to incorporate subordinate layers.




Infrastructure as a Service (laasS)
B

71 Provide computer infrastructure
as a service

The end user sees a
finished application

o Virtual Servers / Storages

o Network equipments: Load 8 e B
. End User © Firewall Load
balancers, Firewalls, etc. Balancer
173 ofe . 1] Virtual M‘achine is
o “Utility computing”, pay per use fepyed s vl
. "o -
1 Simple to scale and manage %) Automation
The virtual machine is :
o Example: ey g
S to use storage. ¥
(] Amazon EC2, 83 i ~ '. . Storage
382‘:::3 Virtual Machine . . .

o Rackspace Mosso

. laaS Vendor
o GoGrid TSRO sssoivisobiniins SOOI :

Source: http://microreviews.org/types-of-cloud-computing/
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Platform as a Service (Paas)

o1 Provide infrastructure, system
software stacks, and

j_/& development tools

@)

i = Web servers, database servers,
pps

J etc.
t 1 Many vendors provide services
with API

a ) 3 il 1 Google Calendar, etc.
Backup Aplsllicalian Scalable
0 Examples

an
IDE
_“’ Integrated Development Environment

Devéloper J1sv

Data Security and Recovery osting Infrastructure

o Google AppEngine
2 Yahoo! Maps

Source: http://www.zoho.com /creator /paas.html
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Software as a Service (Saas)

1 Complete web-based software

Grle f]‘(‘)rce\ /o]

[ Home | Projects | Issues/Risks | Cases | Reports Resources | »

Dashboard
SPOT - IT Project Management (Trae)

< Go To Dashboard List

1 “Pay-as-you-go” model

View Dashboard [ SPOT - IT Project Managemert (Trae)

Il clone | refresh |

1 Allow customization via

Upcoming

current year

Newly Red Projects

Releases, Next 30 Days by Month, Portfolio Changed to Red Last Seven Days
Record Project: Project Name Record Count
M M Project: Project Name Count - 5
q r q m e e r C o n I U r I n v _ 2 30 [ AllIT Projects for which Status has changed to
NET - Bring all Voice Window 1 £ Red, last seven days.
Systems world wide up to correctly - 56 |-
MSFT Patch Level b All Red Projects
NET - Configure HQ Call Manager to 1 § 10 |- Active Projects in Red
D EX q m I e S handle mass outbound calling better - Record
= = Project: Project Name Count
p NET - MTM | - Upgrade CER t0 2.0 1 Q@“f 5 é\\@\y \9\*\@,«‘@» @e@‘}’é rojec o
OPS-AM: Computers and Support for 1 RS w" & o 00‘\0‘5&‘,, Cash Application 1
&
Z,r:e;r::r:;es o ; Aeleaseiiiae :;Ehn:; l\;Vurkday HR Mgmt System 1
L ross-Trainin
Salesforce.com : e
. OPS-AM: Implement Formal Image 1 o B e NET - CSA - EMEA Feature Requests 1
Update Procedures B ineacee NET - Determine Hosted Call Center 1
OPS-AM: Institute a IT Equipment 1 H g Fcl‘nlbntllals Solution
I D Recraing Grogiam B Infrastrueture NET - Dublin- Install 4xE1 1
T Network
(e]e] g e OCS OPS-AM: SQL Server Solution 1 B [l OPS-AM: Update the New Hire 5
OPS-AM: Testing & Implementation of 1 Provisioning Wizard & Standard New
Polycom V2IU and PathNavigator AllIT Projects for which State equals Prioritized, In  Hire Report
. . OPS-AM: Video Conferencing 1 Progress, or Complete, Release Date current SYS - Upgrade Filer DOT 0S 1
Bridging Solution calendar year. " .
m G I o m q I ridging Worldwide Expense Reporting 1
4 OPS-AM: VSX 7000 in NY 1 Top Open Issues System (ERM/Concur)
OPS-AM Develop Tool to Improve 1 Sumof All IT Projects in progress with a status of Red"
Lease Swap Process Impact !
isk: St Project:
OPS-AM Explore putting assets into 1 Issue/Risk: Name (0-9) Ao e
the app for end of lease tracking Functional requirements and l Pre s not updated
OPS-EU: 3G Card U i 4  specifications Sum of Since
e ongraces Project: Project Name Last Update
OPS-EU: Deploy Exchange 2007 i || SEM==Follow uplon Employes D B
oS et Eation Rek 1w 1 cleanup in ADP payforce. OPS-AM: Software Licensing
I Lapto .eplacemen e
ey o GEMS - P-071 Upload bonus and [ | Montaoement
Major & Minor IT projects for which State equals merit calcs from Excel (feed payroll) SYS - Implement change and .
Zg;;mzea or In Progress, Release Date next30 ey b g6 wuiilevel approval l control management software
GEMS - Purge the EMPL ID field in ] :3‘""2'9'"'9' Support Trial 5]
C Projects ADP Payforce utomation
Changed to Complete inlast 14 days PR101313 - Chris Tieman's team M| IE Nowonueit =2 Route i
Record  doesnthave the bandwidth to make Solution 2
Project: Project Name Count these changes
MTM | - BES Migration 1  Resource Issue - Andrew unable to l 3‘?(;_’?5:2:2?&?#;?29 i3
™I P 5 complete purchase history due to
MTM I - Print Migration 1 workload Phoenix: Revenue and CM Mgmt 12
NET - APAC Combine Sales and 1
Alshesne iy No Test/Stage Env. Built for Project ! MTM | - NetBackup Migration 9
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=es "

Cloud Market Types Types of Offerings Examples
Software-as-a-  * Rich Internet application web sites * Flikr Level of
& icati Web Sites . . .
Service ; Applastion an Ve, She e Abstraction
= Office Productivity = Gmail N
+* Client apps that connect to services in the  + IBM Bluehouse
cloud
App-components * APIs for specific service access for » Amazon Flexible Payments Service and DevPay
a-Servi integration » Salesforce.com’s AppExchange
e £ * Web-based software service than can = Yahoo! Maps API
bine to create i
mur:: new services, as in a 'mwﬂl

Physical * Managed Hosting » GoDaddy.com
Infrastructure = Collocation » Rackspace

» Internet Service Provider + Savvis

* Unmanaged hosting

Adapted from Forrester Research Taxonomy
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Cloud Ecosystem
=

-—=o

-

Public
Cloud

External

Internal

Private Cloud Private Cloud

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



CLOUD PLATFORMS IN CONTEXT: THREE KINDS OF CLOUD SERVICES

Software as a Attached Cloud
Service (SaaS) Services Platforms

Cloud

On-
premises

Users

Developers

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



From On-Premise to Cloud Platforms

Local Support

__,-,Tja . Operating System

Foundation

Application Services

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



From On-Premise to Cloud Platforms

" Cloud )

| Infrastructure
Services

.'. -..'-.__ ____ 3 ‘ .7 k

Cloud
Foundation

Cloud )
Application
Services

-

4 On-Premises )
. Infrastructure |
Services

(On-Premises | T "/ On-Premises

Foundation ~~__ Application
Services J

N\

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



From On-Premise to Cloud Platforms

Application runs Application runs Application
on-premises at a hoster runs using

cloud services
Buy my own

hardware, and Co-location 5 .
cloud fabric
mandage my own or
data center Managed (elastic,
R infini-scale)

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



Buy

Bild vs. Buy

Build

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”

“Packaged”
Application

An application that | buy
“off the shelf” and run
myself

Self Hosted
“Home Built”

An application that |
develop and run myself

<€

Hosted
“Packaged”

An application that | buy
“off the shelf” and then
run at a hoster

Hosted
““Home Built”

An application that |
develop myself, but run
at a hoster

“Software as a
Service”

A hosted pplication

that | buy from a
vendor

Cloud Platform

An application that |

develop myself, but
run in the cloud

On premises

On premises vs. Cloud

Cloud



Buy

Bild vs. Buy

Build

All acceptable options (trade off)

“Packaged” Hos “Software as a
Application “Pack( 2d” Service”
An application that | buy An applicatic at | buy A hosted pplicqﬁon
o bttt tilsloy shelAd then that | buy from a
h at a hoster N
Maximum Control
Self Hosted Q Hosted Cloud Platform
““Home Built” “Home Built”
it |
An application that | An ap . wut
develop and run myself develog MaXI mum
a Economy of Scale
<€ . . —>
On premises On premises vs. Cloud Cloud

Source: F. Javadi, “Clearing the Air - Cloud Computing : Adobe Air, Google Gears and Microsoft Mesh”



%\ “Durlrnrad’ Hosted “Software as a
M ERP “Packaaed” Service”
13 .
Tee Tredds Too costly to run this myself, osted pplication
> but I've made too many at | buy from a
- Email . .
m customizations” vendor
4 J
>
O
m
Calf Haciad Hosted Cloud Platform
HR System “Home Built”
An application that |
i) Molecule Research d | If. but
S An application that | cevelop mysell, bu
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Case Study: Animoto
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