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AN OVERVIEW ONINDOWS AZURE

Cloud computing is her&unningapplications on machines imdnternet-accessibl@atacenter can

bring plenty ofadvantages. Yethereverthey run, applications are built on some kind of platform. For
on-premises applications, this platform usually includes an operating system, some way to store data, and
perhaps moreApplications running in the cloud need a simifaundation

¢CKS 321t 2Windews AzN® it Prdvid&tbis. Part of the larger Azure Services Platform,

Windows Azurés aplatform for runningWindowsapplications and storing data in the cloud. Figure 1
illustratesthis idea
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Figurel: Windows Azure applications run in Microsoft data centers and are accessed via the Internet.

As the figure shows, Windows Azure runs on machines in Microsoft data centers. Rather than providing
software that Microsoft customers cdnstall and run themselves on their own computers, Windows
Azure is a servic&ustomers use it to run applications and store data on Interaetessible machines
owned by MicrosoftThose applications might provide services to businesses, to consuméhoHere

are some examples of the kinds of applications that might be built on Windows Azure:

0 An independent software vendor (IS¥9uld create an applicatiorthat targets business users, an
approachi K | ofite® deferred to asSoftware as a Servig@aS) ISVscanuse Windows Azure as a
foundation for a variety of busineswiented SaaS applications

0 An ISV might create a SaaS application that targets consuwf@rdows Azure is designed to support

very scalable software, and so a firm that plans to target a large consumer market might well choose
it as a foundation for a new application.



0 Enterpises mightuse Windows Azure to buildnd run applications thatre used bytheir own
SYLX 28SSad 2KAfS GKAA aAddzr GA2Yy LINROL o fHakingg2y Qi NEB ||
application, the reliability and manageability tha¥Vindows Azureoffers could still make it an
attractive choice.

Whatever a \ihdows Azure apcation does the platform itself provides the same fundamental
components as Figure 2 shows

Figure2: Windows Azure has three main partthe Computeservice the Storageservice and the
Fabric.

As their names suggest, the@pute serviceuns applicationsvhile the Storage servicstoresdata. The
third component, the Windows Azure Fabric, providememmonway to manageand monitor
applications that use thisloudplatform. The rest of this sectiorintroduceseachof these threeparts.

THECOMPUTEERVICE

TheWindows AzureCompute servicean run many different kinds of applicatiodsprimary goal of this

platform, however,is to support applicationthat havea very large number afimultaneous usergin

fact, Microsoft hassaid thatit will build its ownSaaS applicatioren Windows Azurgwhich sets the bar

high) Reaching this goal by scaliagr runningon bigger and bigger machimres\ a y Qi L2 a&dA0f S Ly al
Windows Azure is designed to support applicationg staleout, running multiplecopiesof the same

codeacross mangommodity serves.

To allow thisa Windows Azurapplicationcan havemultiple instances eachexecutingin its own virtual

machine (VM) These VMs run 6dit Windows Server 2008, andK S& QNB LINR A Rased 6 & | K& LIS
on HyperV){i K I béeRrodifiedfor use ina A O NP éloRdfTior@rian applicationadeveloperaccesses

the Windows Azure portal througher Web browser signing in witra Windows Live ICBhe thernchooses

whetherto create ahostingaccount for running applications,stiorageaccount for storing data, or both.

Oncethe developethasa hosting accounshe canuploadher application, specifying how many instances

the applicationneeds. Windows Azure then creaté necessaryMs and runs the application.

LGQa A YL NI Idévelopérd I y@jplySer awi VMimage for Windows Azure to run. Instead,
the platform itself providesnd maintains its owkopy ofWindows.Developers focusolelyon creating
applicationgthat run on Windows Azure



In the initial incarnation of Windows Azure, known as the Community Technology Previewt{@TP),
differentinstancetypesare availabldor developers to useWeb roleinstances and Worker role
instanes. Figure dlustrates this idea
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Figure3: In the CTP version, Windows Azure applications cansistof Webrole instances andor
Worker role instances, each of which ruria its own style ofvirtual machine.

As its name suggpts, a Web rolénstancecanacceptincoming HTTP or HTTRHuests To allow this, it

runs in a VM that includdsiternet Information Services (I11S)Developers can create Web role instances

using ASP.NET, WCF, or anothi#E Ttechnology that worksvith [IS.Developers can also create

applications imative code dza A y3 G KS &b 9 ¢ C NITHsSneahdithat develgperd calNB |j dzAi NB R @
upload and rurother technologiess well such as PHPANd as Figure S8hows, Windows Azure provides

built-in hardware load balancig to spread requests across Wielbe instances that are part of the same

application.

By running multiple instances of an application, Windows Azuresttle$t applicationscale To

accomplishthis, however,Webrole instances must be statless. Any clierspecific state should be

written to Windows Azure storage or passed back to the clidtar each requestAlso, because the

Windows Azure load balanc&2 S&ay Qi |t f 26 ONBI (A yWhkb lolginstar€ef A y A i@ oA (K
i K S NB Qo gyaantgelthat multiple requests from the same uset bél sent to the same instance.

Worker roleinstanced NBy Qi |j dzA th&r WeltKr8le chusivdrexamplz G KSe& OF y Qi F O00S LY
requests from the outside world. Their VN8s2 y Q (i aNddzyVorket applicatiorD | ya&éptany

incoming network connectionsnstead, a Workerole instanceinitiatesits own requests for input. It can

read messagesom a queuefor instanceas described laterand it can open connections with the

outsideworld. Giventhis more selfdirected nature, Worker role instances can be viewed as takin

batch job or a Windows service.



A developeicanuse only Web rolinstances, only Worker rolénstances, or a combination of the twio
createa Windows Azurapplication. If the | LIJLJ A Qdadiiici2asedhe can use théVindows Azure
portal to request moreNeb roleinstances more Worker rolenstances or more ofboth for his
application. If the load decreases, he can reduce the number of runmétgnces To shut down the
applicationcompletely the developercan shutdown all of thel LILJ A (Nl rbl@ afidM\alorker role
instances.

The VMs that run dth Web roleand Worker role instancgalso runa Windows Azuragent, as Figure 3
shows Thisagent exposea relatively simple ARlhat lets aninstanceinteract with the Wndows Azure
fabric. For example, ainstancecan use the agent tarrite to a Windows Azurenaintained log, send
alerts to its owner via the Windows Azure fabric, aluda few more things

To createWindows Azurepplications, a developer usthe same languages and tools as for any
Windows application. She might ite a Webrole using ASP.NEhd Visual Basic, for example, or with
WCF andC#. Similarly, she might create a Workae in oneof these.NETlanguage®r directly inC++
without the .NET FrameworlAnd while Windows Azure provides atlts for Visual Studio, using this
development environmenk & y Qi  NdleldpeNaidhaés installddHP, for examplenight choose
to useanother tool to write applications

Both Web role instances and Worker role instancesfare to access the+ a (baalfile system This

a02NI 3S AayQid LISNE Mnstan&ysEhut déivd,aheNded d\itglocal sofage gwas.

Yet applicationsoY Y2y f & ySSR LISNEA&AGSYyG ad2Nr3IsS GKIG K2fRa 2y
running. Meeting this need is the goal of tidindows Azurestorage servicajescribed next.

THESTORAGEERVICE

Applicationswork with data in many different ways. Acdimgly, the Windows Azure Storage service
LINE GARSE aS@OSNIf 2LJiA2YyY & dersiGriobthisNghnologya K2 6a& 6K G Qa Ay GF



Figure4: Windows Azure Storage provides blobs, tables, and queues.

The simplest way to store data Windows Azure stage is to use blobs. A blob contains binary data, and
as Figure 4uggét G & = (0 K S NB Qa : A stogade ¥dcliust caK hageMiheNdhfo@ntainers each

of which holds one or more blobs. Blobs can be hig to 50 gigabytes eathandthey can also have
associated metadata, such as information about where a JPEG photograph was taken or gihgedtie

for an MP3 file.

Blobs are just right for somsituations> 6 dzi G KS& QNB atherd Toleyapplicstiz@riodeNBE R F 2 NJ

with datainamorefind NI Ay SR g8 2AyR2¢a ! 1 d2NB ad2N}F3S LINROARS:
YEYSY ¢KSaS INByQili NBfFdA2y It (I1S@ESa d KIYWIRF HOG X KE@SyY
actually stored in a simple hierarchyaititiesthat containproperties And rather than using SQL, an

F LILX AOFGA2y | OOS atde$anvehtions debneddPADORIETiData Seévieg rdason

for this apparentlydiosyncratic approach is that it allowsaleout storager scaling by spreadingata

spread across many machirtemuch more effectively thamould a standard relational database. In fact,

asingleWindows Azuraable cancontainbillions of enities holdingterabytes of data

Blobs and tables are both focused on storamgl accessindata. The third option in Windows Azure

storage, queues, has a quite different purpo8grimaryfunction of queues is to provide a way for Web

role instances to communicate witWorkerrole instances. For example, a user might submit a request to

perform some computéntensive task via a Web page implemented by a Windows Azurertieblhe

Webrole instance that receives this request can write a message into a queue desc¢hibingrk to be

done. AWorkeroleA ya it yOS (KIF{iQa ¢FAGAYy3a 2y GKAA [jdzSdzS OFy (K
task it specifies. Any results can be returned via another queue or handled in some other way.

Regardless of hodata isstoredt in blobs, tibles, or queues all information held in Windows Azure
A02N)r3S Aa NBLXAOFGSR GKNBS (AYSad ¢KAAa NBLI AOFGAZ2Y |
















































