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Are SaaS & Cloud Computing Interchangeable Terms?

Please support our Software Development advertiser: Programming Forums

Feb 16th, 2009, 10:24 am

couple of weeks ago Alfresco CTO John Newton posted the following tweet on Twitter:

"Does Cloud = Saas [Software as a Service]? I don't think so. Cloud is computing,

more like electricity."”

Wy gut reaction was that they were equal, and up until that moment I had used the terms

interchangeably, but Newton's post got me thinking that perhaps they were different. Saas

applications use cloud platforms, but are not exactly cloud computing. The more I thought

about it, however, the less clear it got, so I decided to do some research and also take my

questions directly to some cloud computing experts and ask if the two terms were indeed

synonymous or if they were as Newton opined, completely different.

LW

id computing?”
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August 19th, 2008

Piecing together Microsoft's cloud-
computmg vision

Posted by Mary 1o Fal

ADD YOUR OF1HIOM ZHARE FRIMT E-MAIL WORTHWHILET 7 WOTES

The term "cloud computing™ has become almost meaningless — being used
synonymously for everything from software-as-a-service (Saas), to platform
-as-a-service (Paas).

But a new white paper, sponsored by Microsoft and written by the always
entertaining consultant David Chappell, provides more clues aboutwhat the
Softies are planning to unveil at this October’s Professional Developers
Conference. For anyone looking to understand how and where Red Dog,
Zurich, BizTalk Services and SQL Server Data Services (S505) all fit
together, the 13-pager is worth a read.

Chappell, who provided an insightful talk at TechEd in June on Microsoft's
"Oslo” initiative (while managing to tread safely through a minefield of non-

dotng (n this space?”
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The myth of cloud computing

Virtualization can save money -- and open up
new security issues

By Bill Brenner

& Comments (0) 4} Recommended (10) @5 Digg [E) Twitter [€f] ShareThis

December 1, 2008 (C50) Companies hungry for [T efficiency and cost
savings absolutely love virtualization. The idea of reducing racks of
servers into smaller and cheaper machine farms is simply irresistible in

Just about every enterprise.

Security vendors have seized on this with an array of products promising
“security in the cloud.” But the adopters often lack a basic
understanding of what virtualization is about, and that's a problem,
industry experts say.

“When you look at how people think of virtualization and what it means,
the definition of virtualization is either very narrow - that it's about server

1ake sense in the cloud?”

-






Session Objectives

Build on Stefan’s introduction of
of cloud computing

Provide you with 5 patterns for
cloud-based applications

Show implementations of
these patterns







Defining Cloud Computing

Application runs
on-premises

| J.4-|

Bring my own
machines,
connectivity,
software, etc.
Complete control
and responsibility
Upfront capital
costs for the
infrastructure
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Defining Cloud Computing

Application runs at a
hoster

o ] P P R

Rent machines,
connectivity,
software

Less control, but
fewer
responsibilities
Lower capital costs,
but pay for fixed
capacity, even if idle
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Defining Cloud Computing

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

e e e =

- Bring my own Rent machines, Shared,
machines, connectivity, multi-tenant
connectivity, software environment
software, etc. Less control, but Offers p.ool of
Complete control fewer computing
and responsibility responsibilities resources,
Upfront capital Lower capital costs, gbstracted from
costs for the but pay for fixed infrastructure
infrastructure capacity, even if idle Pay as you go
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- Cloud “Variants”



Defining Cloud Computing

~ Public Cloud



Defining Cloud Computing

Pool of computing resources offered by
- avendor, typically using a
“pay as you go” model
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~ Private Cloud



Defining Cloud Computing

Pool of computing resources that lives
‘within a self managed datacenter




Defining Cloud Computing

Pool of computing resources that lives
within a datacenter with no sharing




Defining Cloud Computing

Compute: Virtualized compute based on Windows Server

Storage: Durable, scalable, & available storage

Management: Automated, management of the service

Database: Relational processing for structured/

unstructured data

Service Bus: General purpose application bus

™

- _ Microsoft® :
A V7 NET Services

Access Control: Rules-driven, claims-based access control



Defining Cloud Computing

~ Different Models

Infrastructure as a Service (laaS)
VS.
Platform as a Service (PaaS)



Defining Cloud Computing

Your Application ~— Deployment
Frameworks
\ Deployment - Web Server

OS Services Provided by
Windows Azure
Operating System

Provided

By
Amazon
EC2

Virtualized Instance

Hardware




Defining Cloud Computing

Deployment { Your Application — Deployment
Frameworks
\\ e | | Web Server
Pr%vide:i by OS Services Provided by
oogle =
= Windows Azure
AppEngine

Operating System

Virtualized Instance

Hardware
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,,.anrdwhen I say white boarding, I redly mean it




# - Using the Cloud for Scde 1

ST

Reques‘r e |

Browser | WebTier |—2| OLTer [ Database
Response

ol




r/ # - Using the Cloud for Scale 1
Browser
e SRS T
Browser WebTier [—2| ®LTier || Database
= “Server Busy’ Sl
Browser




r/ #] - Using the Cloud for Scde 1
Browser
Frowe 0
Browser WebTier [—2| ®LTier || Database
T “Timeout” L
Browser




How would Jim do this foday on premises?
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How would Jim do this ‘roday on premises?
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Browser Web Tier e
N P LT
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How would Jim do this ‘roday on premises?

Browser

Browser B/L Tier

Browser Web Tier | — T B/ Tier Database
Browser : B/L Tier

Browser
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How would Jim do this ‘roday on premises?
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How would Jim do this ‘roday on premises?

Browser' Pl P2 Pg,
T Web Tier B Tier
N N
Browser L || Web Tier L || ®L Tier
B B
Browser Web Tier BIL Tier
Browser




Not without consecuences...
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How would Jim do this ‘roday on premises?

Browser' Pl P2 Pg,
T Web Tier B Tier
N N
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B B
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Browser
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How would Jim do this ‘roday on premises?

pl pl p3
Web Tier BIL Tier
N N
Browser | L || Web Tier L || BL Tier
Sl B
Web Tier BIL Tier




# - Using the Cloud for Scde

Datacenter peak load

J




How can cloud computing help7




# - Using the Cloud for Scde 1
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Reques‘r S T
Browser |—— WebRole |—] WorkerRole |——| A=zre
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F # - Using the Cloud for Scae N l
Browser
Browser { § { §
IR B
Browser Web Role | Worker Role S‘r?r’;;e
i “Server Busy” e
Browser




P ——
l Service Tuning .

Event Logs
Copy the event logs for this deployment to a storage account:
Storage Account:| pilotappdata (=]

Container Mame: pilotapp-staging

Configuration Settings

Edit the configuration:

<7?xml wversion="1.0" encoding="utf-16"7> -
<ServiceConfiguration ®xmlns:xsi="http://wWwWwW.W3.org/2001/XMLS5chema—
instance™ xmlns:xsd="http://wWwWwW.W3.org/2001/XML5chema™ serviceName=""
xmlns="http://3achemas.microscft.com/ServiceHosting/2008/10/ServiceConfigura
tion™>
<Role name="WebRolel™>
<ConfigurationSettings />
<Instances count="1" />
</Bole> |
<RBole name="WorkerRolel™>
<ConfigurationSettings />
<Instances count="1" />
</Role>
</ServiceConfiguration>

Upload a new configuration file:

[ Browse... || Upload | '




Production
v1l.B

[ Uparade.. || Suspend || Configure... | | Delete |

WebRole:
@ Ready

Web Site URL:
http://primephp.cloudapp.nets

Deployment ID:
52d2a2a9133d4b2ea5d7223e8b5636834

10

Affinity Group Mame: Unaffinitized

Geographic Location: Anywhere US
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Browser
Browser Web Role
; — | Azure
Browser Web Role Worker Role S‘ror*age
Browser Web Role e

Browser
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# - Using the Cloud for Scde 1

Browser

Brouwser i| Web Role Worker Role "

Browser i[ Web Role : L i| Worker Role Azure
Xy S‘ror*age

Browser | Web Role i i| Worker Role T

Browser




OK so changing conf ig s easy...

.. but what else do I need to know?
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# - Using the Cloud for Scde 1

Browser

Brouwser i| Web Role Worker Role "

Browser i[ Web Role : L i| Worker Role Azure
Xy S‘ror*age

Browser | Web Role i i| Worker Role T

Browser
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# - Using the Cloud for Scde

Web Role

Worker Role

S\
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# - Using the Cloud for Scde 1

Web Role Worker Role

Bigpesas

Queve
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# - Using the Cloud for Scde

Web Role

=

=]

Worker Role

5L

Queve

Table

S\




Pemo: Prime Solver




How many web and worker roles do you need?




How many web and worker roles do you need?
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# - Using the Cloud for Scde

WMI_Wind2 _Perf For'manedVaTa_ASPNET_ASPNETAppIicaﬁons

G, /Reques‘rsPer*Second
Browser Web Role
Browser Web Role Worker Role | Sé‘rir);;e
Browser Web Role e
Browser 'i

Log \ —| Worker Role Manag:néi;; i

g
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Web Role

Web Role

Web Role

Worker Role

Web Role

Web Role

Web Role

=

Queve

&\




# - Using the Cloud for Scde

Web Role

Web Role

Web Role

&\

Worker Role

Worker Role

Worker Role

Web Role

Web Role

Web Role

)

Queve

Worker Role

Worker Role

Worker Role
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Multi Tenancy
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How would Jim do this foday on premises?
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#) - Using the Cloud for Multi Tenancy

How would Jim do this ‘roday on premises?

Browser |—> Web Tier PR BLTier |—
Browser |——> WebTier | —| OLTer [
Browser [ WebTier [ B/L Tier _>E

s ST
e S

Database

p LERPEN | v L=
P LT

Database

&\




Oefs expensive pre’r’ry quickly
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#) - Using the Cloud for Multi Tenancy

Browser

Browser

Web Tier

Browser

B/L Tier

T
e e

Database

T S

S\




Schema Customizations

UI Customizations




Schema Customizations

UI Customizations
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5 opﬁons for datain mulfi Tenant enviropment
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4 #] - Using the Cloud for Multi Tenancy N

Browser
P T
P LT
Browser WebTier |—>| ®LTer || Database
T S
Browser

Op‘rion I Everyone Uses the Same Database/Schema

Pros: Simples‘r approach, easy fo main‘rain/upgr'ade,
Cons, No customizations., Res’roring of Tenant dafa,




D #1 - Using the Cloud for Mulfi Tenancy

Browser

Browser

Browser

Web Tier

B/L Tier

Database

Database

Op‘rion 1. Give Each Customer Their Quwn Database/Schema

Pros; Flexible, Tenant restoreis easier: H(ijgh Isolation.

Cons; Can be costly. ifficulf fo upgr‘ade

schemas.

g
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Browser

Browser

Browser

Web Tier

B/L Tier

Database

T S

Option 3 Fixed Dafabase/Schema, with cusfomizations

Pros: Cusfomers can add their own custom fields
Cons, Non standard way of cus‘romizing the schema.
Tenant restore is difficult,
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Tenant
TenantID int

TenantName | nvarchar

Employee Type
Employeeld int Typell? int
FirstName | nvarchar Name nvarchar
LastName | pvarchar CLRTs/Pe nvarchar
Customization

CustomizationId int

Vave nvarchar
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Tenant

TenantID

TenantName

Employee

Employeeld

FirstName

LastName

&
B
%o,
N,‘ \
SN X\

L.

Typell?

Name

CLRT\/pe

Customization

CustomizationlIl

Vave

1
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Tenant

TenantID

TenantName

Employee

Employeeld

FirstName

LastName

&
B
%o,
N,‘ \
SN X\

L.

Typell?

Name

CLRT\/pe

Customization

CustomizationlIl

Vave

1
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Fixed Schema
Ap lies To Al

enants _
— -
7

—~

Tenant

TenantID 2

TenantName | US Branch

5 i Employee

! Employeeld

i

" | FirstName

Barack

\———

oy

Customizable
I Tenant by Tenant

Basis

’———~~

Customization

CustomizationlIl 2

Vave

-
B e e M

#) - Using the Cloud for Multi Tenancy

-——

Could be both
ki Type \\
\
Typell 2 \
Name ZipCode H
' ClRType | string |/’

\~__—’




Schema Customizations

UI Customizafions
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#) - Using the Cloud for Multi Tenancy

Browser

Browser

BIL Tier

SELERNE

Database

Browser

N

&\




URL Handing




Rouﬁng using MVC approach
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#) - Using the Cloud for Multi Tenancy

Browser

Browser

Web Tier

Browser

BIL Tier

SELERNE

Database

N

S\
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#) - Using the Cloud for Multi Tenancy

Browser

Browser

Browser

h‘r’rp: IIhr.contoso.co.uk > CNAME ( employeeda’ra,cloudapp,ne’r)

h’r‘rp: //employeedafa,cloudapp,ne1L T

[ S
WebTier | —2| ©LTier || Database
N

h‘rfp: Il fabrikam.com = CNAME (employeedafa,cloudapp,ne‘r)

N

N




_ A #1 - Using the Cloud for Multi Tenancy R

h‘r‘rp: IIhr.contoso.co.uk > CNAME ( emplos/eeda’ra.cloudapp,ne’r)

Browser
http:/lemployeedata cloudapp.net @
Browser WebTier |—> BLTeer || Database
Use custom roufe fo confroller mapping R
Browser

hﬁ‘p: Il fabrikam.com = CNAME (employeedafa,cloudapp,ne‘r)




Pemo; Multi Tenant Schema and UL
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considerations, such as
&p guidance
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#3 - Using the Cloud forel 1T i
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computing supports
p/down nodes




- T
Patterns for Cloud Computing

se nodes in parallel?”
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r// #) - Using the Cloud for Compufe 1

" Dafa

Data WOl”k er 03l =

e 7
Cient | Master >|  Worker [L——
Worker |27
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#) - Using the Cloud for Compufe

Client

Master

—>
@—
Result I

=

Worker

oIt

Worker

Worker

&\




Popularized by the term "MapReduce""

&
0..:"
0.") \

. N\ 2004 OSVI paper by Jeff Dean and Sanjay Ghemaat (Google) ‘



r/ #) - Using the Cloud for Compute

——————————————————————————————

How many “e’s i
"“The quick brown fox jumps over the lazy dog"?

%

Data Worker ]

NS
Worker |2

el
Clent || Mester

Worker vl

4‘Mapﬂ
M< the quick brown”,"e">
%, MC fox jumps over”."e"™>
M } M the lazy dog'."e">




r/ #) - Using the Cloud for Compufe 1

Clent | Master </{’” Worker

dx"e’s found T

v‘v
*
e,
W \
) 3\\

L.




And it's def inifely populan,,
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#) - Using the Cloud for Compufe

7.0pb of dafa analyzed every clay using MapReduce
10k+ cores, 4pb of dafa using MapRecluce

1500+ cores, lpb of dafa using MapReduce

N

N
| \
3

S\




Frameworks
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#) - Using the Cloud for Compufe

Open Source Java "Inspired by MapReduce"
(Core, HIFS, many more)

Consul’ring, Training, dstribution of Hadoop

Hadoop implementation on EC]
\\

N

N
| N
3




How would Jim do this foday on premises?
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#) - Using the Cloud for Compufe 1

How would Jim do this foday on premises?

Data Worker j“/a-

J
—>

Mastfer > Worker 1—

Client

S——
Worker |72
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How about implementing this on Windous Azure?
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Worker it

Data

, ~_-/> Worker g
Cient | Web Rok

Worker |22




Pemo: Windows Azure Pemo

"Inspired by MapReduce”
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re (nfinite data, right?”
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ata management today
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How does Jim do this foday on premises?
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# - Using the Cloud for STorage

How would Jim do this ‘roday on premises?

File I

Client

€

File Server

S\
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# - Using the Cloud for STorage

How would Jim do this ‘roday on premises?

Data I

Client

€

DB Server

S\
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# - Using the Cloud for STorage

How would Jim do this ‘roday on premises?

Data I

Browser

€

Web Server

S\




Mfinity befween your dafa and physical

" hardware that serves it




Sympfoms:
Which RAID number was that agaiq?

Tedious To backup exponenfialy growing data
%, Cr'ap,' I'm af T5% capacity = got fo move fo a bigger disk




How does the cloud help',7




S\

Breaks the aff inity befween your dafa and hardware




Blobs, Tables, Relational




, Tables, Relational
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# - Using the Cloud for S‘rorage

PutBlob

Blob Container
PUT hﬁ‘p: /laccount.blob.core,windows./net/contanername/blobname
REST API L S T
Client > Azure
& Blob S‘rorage
Sl K

h‘r‘rp: Ilaccount.blob.core,windows,net/containernamelblobname

g
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# - Using the Cloud for S‘rorage

Blob Container
REST API SO e
Client > Azure
& Blob S‘rorage
OGetBlob o el L

OET h’r’rp: /laccount.blob.core,windows./net/containername/blobname

h‘r‘rp: Ilaccount.blob.core,windows,net/containernamelblobname

g
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# - Using the Cloud for S‘rorage

Blob Container
REST API SO e
Client > Azure
& Blob S‘rorage
OGetBlob e

OET h’r’rp: Jlaccount.blob.core.windows./net/containername/blobname

Range: bytes=519500 - 750000

h‘r‘rp: Ilaccount.blob.core,windows,net/containernamelblobname

g
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# - Using the Cloud for S‘rorage

PutBlock(blobname, blockid, dafa) Blob Confainer
PutBlockList(blobname, blockidl, . . ., blockid\)
REST-APT | [
Client > Azure
E Blob S‘rorage
e Ll [ T el

h‘r‘rp: Ilaccount.blob.core,windows,net/containernamelblobname

g



Blobs, , Relationa
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REST:

OET h‘r‘rp://accountfable,cor*e,windows,nef/Cus’romer’?$FilTer=%2OPar‘ri‘rionK bZOeq%Z()value
LINQ,

var customers = from o in confextCrea‘feOuer*y(cusTomer?( “Customer™ where o,Par’ri’rionKey
== vave select o;

2 TP
e " =

Worker Role > fzre
i Table S‘ror'age

el S

h‘rfp: [laccount,table.core,windows.net

Each Table;

ParTiﬁonKey ( e.q DocumentName) o ensure
. scalabilh‘y

‘ M RowKey ( e.q version numper)

| \ [fields] for data




Blobs, Tables, Relational




Codename Sitka ( ear'ly 2008)




SQL Server Data Services (MIX08)
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# - Using the Cloud for STorage

This is what I'm doing on premises...

Data I

Client

€

DB Server

S\
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# - Using the Cloud for STorage

So, this is what I would like o do in the cloud...

Data I

Client

€

DB Server

RPEMS

S\




SQL Data Services (MIX09)




SQL Azure ( July 2009)
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# - Using the Cloud for STorage

So, this is what I would like fo do...

Data I

Client

€

SQAL Azure

RPEMS

S\
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# - Using the Cloud for STorage

Browser

Web Role

SQL Azure

RPEMS

S\
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# - Using the Cloud for STorage

Browser

Web Role

1

Worker Role || SQL Azur'e\







# - Using the Cloud for STorage 1

"The Data Center”

Browser
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# - Using the Cloud for STorage

“The Cloud”

Browser

Web Role

1

Worker Role || SQL Azur'e\




Pemo: SQL Azure CTP
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A  a factor for
\3/ move from on premises
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#5 - Using the Cloud for pmmunications
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S to communicate with
janizations
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ery tricky and expensive
get working”
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“anything to help?”




How would Jim have done this before?
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Telco pr*ovided WAN

m b

Client P}

¥




r 5 - Using the Cloud for Communications 1

In’rerpe‘r

—TJelco-provided WAN—

m b

Client P}

¥




r 5 - Using the Cloud for Communications 1

m_j I_, Server

Client P}




What does the cloud provide?
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hﬁ‘p: I1app. queve.core, windows,net/

e R
N T e

Client > Azure Queve

e Ll [ T el




K #5 - Using the Cloud for Communications 1

Client http://a0p. queve.core.windows.nef/

D T
e

Azure Queve

S S

A

Clent
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Client ht p.queve.core.windows,net/
REST [ f~ >
Azure Queve
e,
Cient | —
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Client http://a0p. queve.core.windows.nef/

D T
e

Azure Queve

S S

A

Clent
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Client http://a0p. queve.core.windows.nef/

Clent




#5 - Using the Cloud for Communications 1

O i

O Firewd

Client WQ\
N

hT‘rp: I1app. queve.core, windows,net/

Clent

Firewd




5 - Using the Cloud for Communications 1

Firewal

Client
en Q\

hT‘rp: I1app. queve.core, windows,net/

Clent




5 - Using the Cloud for Communications 1

Firewal

Client
en Q\

hﬁ‘p: I1app. queve.core, windows,net/

Clent

Firewd
O

OK so I'l do aHTTP
poll every minute




5 - Using the Cloud for Communications 1

Firewal

Client
en Q\

hﬁ‘p: I1app. queve.core, windows,net/

Clent

4 Fig)ewall

., .ahd how about other
profocols other than HTTP?




How does the .NET Service Bus help?
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Client sb; //.../myqueue

Clent




Two modes, TCP Relay and Message Buffer




Two modes, TCF Relay and Message Buffer
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Client sb; //.../myqueue

Clent

Firewal




D 5 - Using the Cloud for Communications

Firewal

Client shy; //.../myqueue

Qutbound one-uay socket

Message roufed

Clent ,
accor‘dingly

Firewal
Qutbound bi-directiona socket

Kept ive in backgr‘ound

g



4 #D - Using the Cloud for Communications

Applica’rion

Firewal

My Laptop sb; //.../myqueue

Locahost:1000

Qutbound one-uay socket

Message roufed

Home PC ,
accor‘dlngly

192.168,14.193 Firewd

%, <R
‘3*,\ el
0 Express

' | Port 1433

Qutbound bi-directiona socket
Kept ive in backgr‘ound
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Client shy; //.../myqueue

ATOMPub via RES

Clent

Firewal :
Consumer defines and creafes

%, a Message Buffer




5 - Using the Cloud for Communications

Clent

Clent

Producer sends messages fo

the Message Buffer spy; //.../myqueue

Firewd

ATOMPub via RES

Firewal




5 - Using the Cloud for Communications

Clent

Clent

sb; //.../myqueue

Firewd

ATOMPub via RES

Firewal

Consumer picks up these messages
(refrieve, peek, lock)
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2 these patterns work




Puf‘ring the Pafferns Togefher

Windows Azure

PP

Lets build an
applica‘rion in PHP
that scales fo many
hodes. . .



http://primephp.cloudapp.net/
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Cooogle AppEngine
Java Serviet |

Amazon EC) O
no
ASENET using ELB)



http://primegae.appspot.com/
http://default-484648132.us-east-1.elb.amazonaws.com/
http://primephp.cloudapp.net/
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Windows Azure

PP
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Amazon EC2
ASENET

Compu‘re resulfs with

2 MapReduce-like way
of disTribu’ring work
across al of These

applica‘rions
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Store the results

in a SQAL Azure
database PP

Java Serviet | 2 > | SAL Azure

. Datfabase
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Store resulfs
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* Demo: Prime Solver v2.0
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Next_.iSte DS

s | Make sure you have a clear definition
of Cloud Computing

Explore the 5 usage patterns for
your scenarios today

Think about the next steps for
Implementation and migration
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