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Platform Continuum

On-Premises
Servers

Bring your own machines,
connectivity, software,
etc.

Complete control
Complete responsibility
Static capabilities

Upfront capital costs for
the infrastructure

e — — —

Hosted
Servers

Renting machines,
connectivity, software
Less control

Fewer responsibilities
Lower capital costs
More flexible

Pay for fixed capacity,
even if idle

Cloud
Platform

Shared, multi-tenant
infrastructure
Virtualized & dynamic
Scalable & available
Abstracted from the
infrastructure
Higher-level services
Pay as you go
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* BupTyasibHble * O6bnayHan OC * 3anyck Python /Java e CneynannsmpoBaHo
mMawmHbl c Windows / obuiero HazHaveHUs NPUNOXKEHNN B ans data-intensive
Linux e SQL Azure / .NET obnake enterspise

e Simple DB Services applications
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Cloud — noaxoA K Knaccudukaumm
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Infrastructure as a Service °
(laaS) 8
Amazon Web Services, VMware
vCloud
Platform as a Service (PaaS) Platforms y
anaged Comm-

“Platform as a

Service” Container unications

Google AppEngine, Windows
Azure platform

S Oftwa lreas a S ervice (Sa a SI Virtual Compute Virtual Storage
Virtual Machine Key-value Store
S+S) Infrastructure S
“Infrastructure as
a Service”,
Salesforce.com, Microsoft “Utility servers SO
Computing”

Racks HVAC Power

Office Live, Google Apps

p =, Source: HPI/Univ.Potsdam
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OnepaumoHHas cuctema gasa obnaka
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Yto TakoeWindows Azure?

§ »5“'{{1 Hi]
i b
it Ny

3
H‘\“ 3

0.B.

[lporpammHas abcTpayma noBepx MHOXECTBA
cepBeposB

AHanorms ¢ o6biyHoM OC
PacnpeaeneHHoe BbICOKOAOCTYMHOE U
MacwTabupyemoe xpaHnauL,e AaHHbIX
ABTOMaTUYECKMN MOHUTOPUHI U NOAAEPXKKA
ABTOMaTM4yeckan banaHcmposka Harpysku, DNS,
etc.
3HaKoMas cpeja NporpaMMmMpPoOBaHmUS
NHTeponepabenbHOCTb
Utility Computing — onnata 3a ycnyru
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ApXxuTekTypa Wi'ndows Azure
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.7 Windows Azure

Compute Storage | Management

= Compute: BupTtyanbHas cpega BbinonHeHua (Windows

Server)
= Storage: Maclutabnpyemoe XxpaHuamie
= Management: YnpaBaeHne XU3HEHHbIM LVKJIOM CEpBUCa



Windows Azure Platform

Compute: Virtualized compute environment based on Windows Server

‘ Wlndows Azure Storage: Durable, scalable, & available storage

Management: Automated, model-driven management of the service

Microsoft*

Database: Relational processing for structured/unstructured data
SQL Azure —

MMUOSO“‘ ) Service Bus: General purpose application bus
f8Y7 NET Services

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

16
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On-Premises
or Hosted
Application
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Beb-npuioxeHue c penaymoHHou
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/ SQL Azure \

]
Web Role .
- Service Bus
Instance
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[MpunoxeHunsa Tpebytowme macwtabmpoBaHus
MHoro nosb3oBaTtesieu
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MHOro napansiesibHbix NPOLLEeCCOB
[puaoxeHns c nepeMeHHOWN 3arpy3Kou
[MpnnoxeHnsa c HenpeackasyembliM CPOKOM XMU3HM
[pnnoxeHune, He ya00HbIE ANS AaTaALEHTPA
npeanpuaTus

CoBMeCTHble NpeanpuaTUS

CrapTansl (fail or scale)

MNoppasaenerHune, naywee «B obxog» IT-genaptameHTa




Windows Azure Platform
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0.B.

(-_”Application " //_W
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(Config| __ Fabric
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\_ [ Web Worker

Load <7 Role | Role |
Balancer ) i s | ;_.@Z ,_\W
J — Kf‘ g"

‘| Agent :‘: I . Agent 'l

Compute
—y 1l - .NET 3.5 SP1

| - Server 2008 - 64bit
. Full Trust*

. Web Role

1IS7 Web Sites (ASP.NET,
FastCGl)

Web Services (WCF)
. Worker Role
Stateless Servers / Http(s)

Application J \



Web Role |

ASP.NET 3.5 SP1— 64bit
Web Project
ASPX
FastCGl applications (e.g. PHP)
Web.config

Static Content
Http(s)
WebRole

New web.roleConfig to support FastCGl



Worker Role |
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Class Library (Managed Code)
Inherits RoleEntryPoint

Start() Method

Called by Fabric on startup
Do not return from Start

Stop() Method

Called when role is to be shutdown
GetHealthStatus()

Heartbeat for Health
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RoleManager

Logging
WriteTolLog
Configuration

GetConfigurationSetting
L ocalResource

GetLocalResource
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Queues

Storage
Durable, scalable, available

REST interfaces
— Can be used without compute




Azure Storage’
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Blobs, Tables, Queues
Designed for the cloud
3 replicas
Guaranteed consistency

Accessible directly from the internet via REST
API

Does not require compute
Access via storage account
Sample Storage Client in SDK



Blobs stored in Containers

1 or more Containers per account
Scoping is at container level
.../Container/blobpath

Blobs
Capacity 5oGB in CTP

Metadata, accessed independently
name/value pairs (8kb total)

Private or Public container access
Use Blobs for file system
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Blob Storage Concepts -

Key concepts account, container, %!ob and blocks

0.B.
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Simple asynchronous dispatch queue

Create and delete queues
Message:
Retrieved at least once
Max size 8kb
Operations:
Enqueue

Dequeue
RemoveMessage

@
oI
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Queue StoragaCohcepts

1d message
)
Account Queve Message 2
©
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Tables

NOT RELATIONAL

JocTyn K AaHHbIM HEO6XOAMMO NPOAYMbIBATh 3aHOBO!
Entities and properties (rows & columns)
Schema is not enforced!
Tables scoped by account
Designed for billions+
Scale-out using partitions

Partition key & row key

©2011 Cownukos [1.B.

Operations performed on partitions
Partition = same server

Efficient queries

No limit on number of partitions

Use ADO.NET Data Services



Account Table Entity
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Entities vs. Re

lational Tables

G

Metadata  PartitionKey  String P1 5

RowlID String D1 g
FlexProps  Description String lvan Ivanov

Year Numeric 1

DateOfBirth 01-01-2008

LocationZip  String 98052
Metadata  PartitionKey  String P1 PasHble Tunb

RowlID String D2 AdHHBIX
FlexProps  Description String lvan Petrov

Salary Numeric 12000.00

DateOfBirth 1°t January, 2008

JlonosiHnTeIbHOe

LocationZip  String 98052

CBOUCTBO
@ree String PhD




.NET vs. RESTAPI |
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NET: LINQ Take(N) fuhction

serviceUri = ( )5
context = (serviceUri);

©2011 ColuHUKoB

allMessages = context.CreateQuery< > ( );
message allMessages.Take(100))

.WriteLine(message.Name);

REST: $top=N query string option
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Cross Table C_\o:nsistency,-f |

AP

0.B.

Application is responsible for
maintaining consistency

Example

When a channel is deleted, delete
all the messages for that channel

Failures can occur in the middle

Example - Application fails
after deleting some messages

Use Windows Azure Queues to help
ensure completion of operation

©2011 ColuHUKoB



Cross Table Con5|stency

|
Delete channel Delete messages
worker

Queue
a1 ~
e e &
U g Y ”
vl gl v &
QO A O Y s

N
Messages

Channels
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K i | ..
Resuming After Failure
Delete channel i Delete messages worker =f
Queue x g

N

Del Ch1h

x N3

Del Ch
Del Chia
\ Del Ch1

Messages

Channels



Azure tables are
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Massively Scalable

Highly Available
Simple familiar AP!

Use .NET — ADO.NET Data Services and LINQ
Or use REST

Leverage your .NET expertise
ASP .NET integration for instant front ends
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_SQuAzire
_Daasync
‘ Others... ‘ i-
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SQL Azur

SQL Azure Database

Database

Application | =FRAVERE

Max database
Database sizeis 10 GB

EEERE
M Database

Application

Database



Pa3pabotka nog Windows Azure

Visual Studio 2008 / 2010 + Azure SDK
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Developer SDK
 Windows Azure SDK

— JlokanibHOe 06.1aKo
— JIoKasibHOE XpaHuaumLle

— MHCTPYMEHTbI KOMaHAHOM CTPOKM
— API

» Logging, working storage

* Microsoft Visual Studio 2008/10 add-in,
express

* http://www.microsoft.com/windowsazure/
getstarted/

0.B.
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Web Role

New Cloud Service Project

Roles:

ch)

ch
-

< viese secic

ASP.NET Web Role
Application with a Web user interface

WCF Service Role
Wehb Raole for WCF Services

Worker Role
Background processing application

CGI Web Role
Wehb Raole that hosts a FastCGI Applic...

Cloud Service Solution:

c¥ §

GuestBook_WebRaole

ASP.NET Web Role

QK

Cancel

Solution Explorer
; Solution 'AzBook' (2 projects)
a () AzBook
4 | Roles
_) AzBookWeb
_O ServiceConfiguration.cscfg
&% ServiceDefinition.csdef
a 2R AzBookWeb
=d| Properties
«d] References
_ 3 App_Data
[ Scripts
=] Default.aspx
i3 Web.config
] WebRole.cs

'—Z‘j Solution Explorer [l SelEEUTN
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ServiceContiguration

#

Azure Services Windows Azure  SQL Azure

82 Windows Azure

i New Service

.NET Services

Windows Azure
bitbucket
dunnry storage
files

SQL Azure —
.NET Services

o bitbucket

Live Services

Analytics
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Service Upgrade

{ififis

Deploy upgrade 10 "Staging”
Test on temp URL
Flip to Production when ready

Production Staging
betal betal.5

[ Suspend | | Configure... | [ Suspend | [ Configure... |
V\_Iorker: WebRole: Worker: V\_IebRole:
&P Started 3 @ Started 1 @8 Started 2 @ Started

Website URL: Website URL:
h2 claudano net OcReh&Nc-2d1 :
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[1penmMyLLecTBa XOCTUHra
[MONHBIM KOHTPO/b

BO3MOXHO MeHbLLasi CTOMMOCTb PECYPCOB
[penmywectea Windows Azure

[MbkoCTb, NpoCTOTa BXOAA/BbIXOAA (N0 commitment)
BO3MOXHO MeHbLIaa CTOMMOCTb a4MUHUCTPUPOBAHUS
Mo>kHO nierko A06aBaTb/yansaTe pecypcbl

Bblicokas HaZEXHOCTb U AOCTYNHOCTb CEPBUCOB
the Fabric, built-in data replication

BO3MOXHOCTb CyLLeCTBEHHOIO MacWTabmMpoBaHuS
Windows Azure Storage tables

©2011 Cownukos [1.B.
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Elastic Compute Cloud npegocTtaBnser
BUPTYaabHble MawwmMHbl ¢ Windows nam Linux
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Amazon Web Services Windows Azure Platform

SQL Azure
Database

Windows
Windows Azure Storage
Server 2008

Linux or Storage
Windows




S =
:?1@‘;].: i »'?f_’iivl
L
I

Google AppEngine BbinonHsieT Python n Java-

NMPUIOXKEHNSA
Google AppEngine Windows Azure Platform

SQL Azure
Database

Python/Java Datastore,
Runtime # Task Lists

Windows Windows Azure
Server 2008 Storage
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Blob Simple Storage Windows Azure

Service (53) Blob Storage
MacwTtabupyemoe  SimpleDB Windows Azure
XpaHUAMLLEe Table Storage
Ouepegu Simple Queue Windows Azure

Service (5Q5) Storage Queues
PenaunoHHoe CYB/ BHyTpU SQL Azure
XpaHuanLe BUPTYa/IbHOM

MaLllUHbI

DataStore (blob
type)
DataStore

Task Queues
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Microsoft

Your potential. Our passion.”

E-mail: dmitryso@microsoft.com

Blog: http://blogs.msdn.com/sos

Twitter: http://twitter.com/shwars

Vkontakte: http://vkontakte.ru/id3796212
(AmunTtpnn CowHmkos, MAN'99)
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