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Scale-up and Scale-out
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But this doesn’t come for Free...

} Business logic

Expand to new locale
Perform live upgrade for new featurg

Apply OS patches Service “glue”

Diagnose service failures and Opera’[ions
Add storage capacity

Handle increase in traffic
Respond to hardware failures




\What about a Cloud OS?

e The same facilities as a desktop OS, but on
a set of connected servers:

Abstract execution environment
Shared file system

Resource allocation
Programming environments

e And more: Utility computing
e 24/7 operation

e Pay for what you use
e Simpler, transparent administration
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o impacts-CAPEX/OPEX spending

e New Business Model Emerge




Programming Models for the Cloud
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Cloud Computing Capabilities

e Elastic Compute
e How to adjust resources according to demand?

e Scalable Storage
e How to provide cheap and durable storage?

e Network Topology
e How to manage scale-out scenarios?




The Windows Azure Platform

An intemet-scale cloud services platform hosted in Microsoft data
centers, which provides an operating system and a set of developer
services that can be used individually or together.
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Windows Azure Building Blocks

Web Role

(ASPX, WCF)

Worker
Role

Your Service

Storage

Windows Azure Datacenter




Web Role

e Web farm that handles request from the Internet

e |IS7 hosted web core
Hosts ASP.NET
Supports SSL

.NET Full Trust
P/Invoke

FastCGI (PHP)

string greeter = DoDEStuff (toWhom) ;
Hell " 4+ toWhom 4+ " from "




Worker Role

=  No inbound network connections

- Can read requests from queue
In storage

= .NET Full Trust
=  P/Invoke




Example Service Architecture
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Uploading Static Content




Serving Dynamic Content

o

Load
Balancer




Background Tasks

o
Load
Balancer




Architecture with additional Services

Load
Balancer
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Fundamental Data Abstractions

Blobs — Provide a simple interface for storing
named files along with metadata for the file

Tables — Provide structured storage.
A Table Is a set of entities, which
contain a set of properties

Queues — Provide reliable storage and
delivery of messages for an application




Azure Queues

HTTP/1.1 200 OK
Transfer-Encoding: chunked
Content-Type: application/xml

DELETE
http://myaccount.queue.core.windows.net/myqueue/messages/messageid
?popreceipt=YzQ4Yzg1MDIGMOMDF iZDAwYZEw

<Messageld>5974b586-0df3-4e2d-adoc-18e3892bfca2</Messageld>
<InsertionTime>Mon, 22 Sep 2008 23:29:20 GMT</InsertionTime>
<ExpirationTime>Mon, 29 Sep 2008 23:29:20 GMT</ExpirationTime>
<PopReceipt>YzQ4YzgIMDIGMOMDFiZDAwWYzEw< /PopReceipt>
<TimeNextVisible>Tue, 23 Sep 2008 05:29:20GMT</TimeNextVisible>
<MessageText>PHR1c3Q+dG. ..dGVzdD4=</MessageText>
</QueueMessage>
</QueueMessagesList>




Tables - Capabilities

If these are
Important to you,

use: \.‘. Microsoft
~ SQL Azure




Data Model

e Data stored in Tables
e A Table Is a set of Entities (rows)
e An Entity Is a set of Properties (columns)

e Entity has:
e PartitionKey — enables scalability
e RowKey — unique id within the partition
the only indexed property
e Timestamp — for optimistic concurrency
e 255 properties for your data
e Max size of 1IMB




Working with Tables

Vessel Position Reporting System — SOL Server

XXX-Xx1 10:15 14 Nov
XXX-Xx1 10:05 14 Nov
XXX-Xx1 09:55 14 Nov
XXX-XX2 10:15 14 Nov

To find last pos report for vessel in SQL.:

select TOP(1) * from PosRpts
order by [Time] DESC
where Vesselld = ???




Working with Tables

Solving this the Azure way
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XXX-XX1

#‘

2521756430999999999

2521756436999999999

1999

time.Ticks.ToString (X)



Blobs

e Store Large Objects (up to 50 GB each)
e Standard REST PUT/GET/DELETE Interface

http://<Account>.blob.core.windows.net/<Container>/<BlobName>

Account Container Blob

IMGO001.JPG

Pictures ‘
IMG002.JPG

Account
Block AAAA

Movies MOV1.AVI ‘ Block AAAB

‘ Block AAAC







Hello World.on Azure




Mew Project

Project types:
| Visual C#
Windows
Web
Srnart Device
Office
Database
Cloud Service
Roles
Reporting
Test
WCF
Workflow
"Oslo”
Other Languages
Other Project Types
Test Projects

Web Cloud Service

Templates:

Visual Studic installed templates
& Blank Cloud Service
ﬂ Web And Worker Cloud Service
My Templates

4 Search Online Templates...

I.NI:—I' Framework 3.5

# dWeb Cloud Service
L Worker Cloud Service

Marne! HelloWarld|

Location: ChDemos

Solution: Create new Solution

Solution Mame: HelloWarld

| - -
¥ | ¥ Create directory for soluticn

Add to Source Control

Browse...




/"] HelloWorld - Microsoft Visua| Studio (Administrator”
Eile Edit View Project Build Debug Tools Test Popfly Window Help
| - Jﬂv - P Debug - Any CPU - | [

% et | SR - M [ 1'.:
= : 2tflEApplcation | *| | SIgQeL hule | |8k {
~ » | Solution Explorer- HelloWorld_WebR... = 11

E Standard = rr——
: (Mo Events) = | B “_—-I = E 9

& Pointer = o Solution 'HelloWorld' (2 projects)
A Label P

||| B % HelloWorld
|abll TextBox [ I S
<!DOCTYPE htmi PUBLIC "-//W3C//DTD XHTML 1.1 asi Wy foles
B - HelloWorld_WebRole
P H . : d
B <html zmlns="htto:/ /www.w3.org/1999/xhtml" > = - |y ServiceConfiguration.cscfyg
(@] ImageButton B <head runat="server": [ 1-'_-- 5% ServiceDefinition.csdef
A HyperLink <title>Ontitled Page</title> = :_;ﬁ HelloWorld_WebRole
=5 DropDownlist - < fhead> (- [=dl Properties
ListR H <body> 4 [-9] References
: T :
i <form id="forml" runat=Tserver": e [0 App_Data

Toolbox

CheckBox =] <divz E| Default.aspx
CheckBoxList <hl>Hello World</hl: i =% Web.config
! RadioButton </fdiv>

RadioButtonlist [ </Iorm>
- F</body>

Image Vs a2

L</html>
il mm P

& ImageMap
Table
— BulletedList -

Error List

|‘j 0 Ermrs! O Warningsl | i} 0 Messages

L Design | O Split .J SI:ILIFEE"i |1_||-f.fc-rm’-"fu:-rmlkn-f.div;!!-ihl:'

|;] || |Ca Team Expl... | A Popfly Ex... Ef'ﬂSDmtiD” E

Properties

Drescripticn File i Column Project

g Errar List T L oA e

Ready







http 12700181 FDefault.aspx

(& Untitled Page

Tirmnes = _tf Gartner delivers the techn... @& | Suggested Sites » & | Get More Add-ons ~

“’:: b E_] * [F] @& » Pagew Safetyr Tools~ .ﬁv

Hello World

@ Internet | Protected Mode: Off

+, 100%

-




'G-'fj HelloWorld - Microsoft Visual Studio (Administrator)

File Edit View Euild

S H@ 4G

XML Tools

,‘,'H,

Project

Debug Test

Popfly

o
i ) -

P Debug

Toolbox a
+ asmyWCF

=l General [ 4 T

atlon

b 4

-

There are no usable
controls in this group.
Drag an item onto this

text to add it to the

toolbox.

Error List

| o 1L Ermrs!

O Warningsl | i} 0 Messages

Drescripticn File

(@ Frror List [[CTOMpAT [ Fnd RESIET |

Ready

Window Help

- Any CPU
A ddDH |3

éewice[anfiguratiun.ﬁcfgi ko Pefa lt.aspx-

- |
=| = 2 |0

Solution Explorer

— | =

o Solution 'HelloWorld' (2 projects)
—|- 4% HelloWorld
E — 5 Roles
' 4 HelloWarld_WebRole
: it ServiceConfiguration.cscfg
L [k ServiceDefinition.csdef
- (28 HelloWorld_WebRole
+ =d| Properties
¥ |« References
L. [ App_Data
E| Default.aspx
i 5 Web.config

4y Team Expl... | @ Popfly Ex... ;..I_"QSNLItiDH Ei

| Properties I x

XML Document -
@z A
Encoding
Clutput

Unicode (UTF-8)

Encoding
Character encoding of the document.

Col 24 Ch 24




Development Fabric

File Service Tools Help

elloWorld

i WebRole

<multiple paths selected >

@ deployment({46].HelloWorld WebRole.d (Started)
=olm Tamance: deploysss: (4] -sslloworld.wstssle.
zeval-r=fo, Thresdcd- 704, —esk mols

9, seacc-raforzacion, saval-r=tn, Thresded-TE04, k. eols




] HelloWorld - Microsoft Visual Studio (Administrator:

File Edit View Project Build Debug XML Tools Test Popfly Window Help

e R R~ W= I T ! B A i

Toolbox O 4
+ asmyWCF

|= General

There are no usable
controls in this group.
Drag an item onto this

text to add it to the

toolbox.

Error List
|‘j 0 Ermrs! O Warningsl | i} 0 Messages

Drescripticn File

g Frror Lt IS ORRPH [ Fnd e T

Ready

f';;erviceﬂunfigu ratiur.b.rjcfg*

P Debug
A d D

Default.aspx |

- Any CPU

>

[}

Selution Bxplorer - Solution "HelloWe...
J Solution 'HelloWorld' (2 projects)
1@, HelloWorld
1 g Roles
- HelloWorld_WebRole
it ServiceConfiguration.cscfg
5% ServiceDefinition.csdef
§ HelloWorld_WebRole
- Bl Properties
7). =g References
e [0 App_Data
;- [F| Default.aspx

= 5 Web.config

|Lgg Team Expl... | @ Popfly Ex... E..I_--gScllutiDn E:.;
| Properties

XML Document

Encoding Unicode (UTF-8)
Clutput
Encoding

Character encoding of the document.

Col 24 Ch 24




Eile Service Tools Help

Q, 50%

J @ deployment{45) HelloWorld WebRole.D (Started) (i) || @ deployment{45).HelloWorld WebRole.1 [Started)
deployrmeant(45) i, A e — : 2ix ==

ols zmarazca: deploymssc (45] .amllowssis.esbecls.l
Service Details oE. 3, =vesc-roforzaricn,sewel-c=fn, dhresdsd 078, —meb eols crmarize, ceval-znfo, Thrmads

R . TErasded TETE, —mab ol i, ErerTormformsries swval o, fhraad

4 5 HelloWorld
4 FlWebRole
@0
@1
@:
@3
@

@ deployment45) HelloWorld WebRole 2 (Started)

= F 1 loworld wsbmcls 3
it

, ThTEmATA-2 Wk, —mah mnle

madzd-3314,. —sat mcis

@ deployment(45). HelloWorld. WebRole 4 (Started)

zaval-r=fo, rhresdcd—4 430, ~meb =ole

zaval-r=fo, rhresdcd—4 430, ~meb =ole

<multiple paths selected>




Azure Services Developer Portal « [search microsore [

Analytics Account

Live ID Lab
SayHello

Tast Live ID Lab

SayHello
beatsch

Need Help Getting Started?

Py

L.

Learn more about Windows L 5 Check out the for
Azure Hosted Services and Platfc : ork CTER. others in the community are

Storage, building.

£ 2008 Microsoft Corporation | Trademarks | Privacy | Terms Of Use | Report Abuse Account | Feedback




Analytics Account

| Delete Project |

Production Staging
fest (nocnel

Deploy a Hosted Service package.

Suspend || Configure... |

| Deploy... l

'l.!"_irl:l-rl-(ErRD|E: 'Ia'ln_'ebRnIE:
&8 Started 1 @4 Started
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Service Tuning

Copy the event logs for this deployment to a storage account: | Copy Logs

Storage Account: SayHello A

Container Mame: 000000004c00772e-production

Edit the configuration

<7?HEml version="1.0" encoding="utf-1le"2>
<Servicelfonfiguration xmlns:xsi="http://www.w3.org/2001/EMLSchema-instance™
¥xmlns:xsd="http://www.w3.org/2001/EMLSchema” serviceName=""
¥xmlns="http://schemas.microsoft.com/ServiceHosting/ 200810/ ServiceConfigquration™>
<Role name="WekRole"™>
<ConfigurationSettings>
<3etting name="Accountlame" wvalue="beatach"™ />
<detting name="AccountSharedEey™
value="_"""'" T AT R R T
o />
<3etting name="TableStorageEndpoint™
value="http://table.core.windows.net™ />
</ConfigurationSettings>
<Instances count="1" />
</Role>
<RBole name="WorkerRole">
<ConfigurationSettings />
<Instances count="1" />
</Role>
<fServiceConfigquration>

ot e Bl ] ke ke T




DEMO: HELLO WORLD






The Windows Azure Platform

An intemet-scale cloud services platform hosted in Microsoft data
centers, which provides an operating system and a set of developer
services that can be used individually or together.
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NET Services

‘ " Microsoft’
ETServices

Service | Access
Bus ~ Control

S S
Connect endpoints . Control & secure access

\ J \ J
| |

IW IFI
ervice bus ccess Contro




Service Bus

Y Microsoft’ .
v NETServces

« Expose RESTful or SOAP services over
the internet through firewall and NAT
boundaries

» Communicate bi-directionally
between apps and services in an
interoperable manner

» Choose relays, queues, routers, and
other message patterns and types

 Scale out naturally and reliably as apps
and services grow




Access Control Services

5. Msg w/token

Control Access

Access Control Service

« Integrate authorization into apps to
control "what users are allowed to do’

« Federate with multiple identity systems
across organizations and ID providers

« Easily apply fine-grained access control
rules

« Secure Service Bus communications

« Scale out naturally and reliably as apps
and services grow




Microsoft®

*E’j SQLAzure

Business | [ Reference |
Intelligence Data

Data Sync ‘ Reporting

\

Database

WEB Edition Business Edition

1 GB Database ®* 10GB Database

$9.99 / month ® $99.99 / month
Bandwidth ®* Bandwidth

* $0.10 inbound * $0.10 inbound
* $0.15 outbound * $0.15 outbound




Windows Azure Platform Roadmap

Simple Service Templates Rich Service Templates Admin Mode/\VM Deployment

One Geo : Multiple Geo Locations Geo Replication & On Premises

ASP.NET Multiple Languages Systems Center Intearation

Medium Trust Full Trust Enterprise ID Federation

Automnaied Service Active Direciory and Web 1D Distributed Queries & CLR

Management Relational & Virtualized

Database Analvtics & reporting

Service Bus, Access Control
Auto DB Management Data Synch (DataHub)

B B I
CTP - Commercial release | Future




Closing Thoughts

e Instant Access to compute and storage resources
e Dealing with data requires special thoughts

e The Azure Service Plati@rm provides building
blocks as cloud serv







