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AN OVERVIEW OFHEAZURESERVICEBLATFORM

Usingcomputersin the cloudcan make lots of sensRather than buying and maintaining your own
machines, why not exploit the acres of Interratcessible servers on offer today8r someapplicatiors,
their code anddata might both live in the cloudvhere somebody else manages and maintaires
systemgheyuse Aternatively, gplications that run insidanorganizatiom on-premises applicatiorts
might store data in the cloud or rely on other cloud infrastructure servigpplications that run on
desktops and mobile devices can use services in the closghtthronizenformationacross many
systemsor in otherwaysl 2 6 SGSNJ A (1 Qa REtySdeRaBbkessandnipiove b waild S

Butwhether an application runs in the cloud, uses services provided by the cloud, or both, some kind of
applicaton platform isrequired Viewed broadly, an application platform can be thought of as anything
that providesdeveloperaccessibleservicedor creating applicationdn the local, ofpremises Windows
world, for example, this includes technologies suchhes.NET Framework, SQL Seremd more. To let
applications exploit the cloudjoudapplication platforms mustlsoexist. And because there are a variety
of ways for applications to use cloud serviddifferent kindsof cloud platformsare usefulin different
situations

a A O NER Azardsargc@®latformisa group ofcloudtechnologies each providing a specific set of
services to application developer&s Figure 1 showshe AzureServiceslatformcan be used both by
applications running ithe cloud andy applications running on local systems.

Windows Windows Windows Others
Server Vista/XP Mobile

Figurel: TheAzureServicesPlatform supports applications running in the cloud and on local systems.




Thecomponents of the Azure Services Platform can be used by local applications running on a variety of
systems, including various flavors of Windows, mobile devices, and others. Those compociades

WindowsAzure Provides aVindowsbased environment for running applicatioaad storing datan
servers in Microsoft data centers.

Microsoft .NET ServicesOffers distributed infrastructure services to cloubdased and local
applications.

MicrosoftSQL ServiceBrovidesdataservices irthe cloud based on SQL Server.

LiveServicesThrough the Live Framewontovidesaccess to datfroma A O N2 l5v2 @pplitadions
and others The Live Frameworélso allowssynchronizingthis data across desktops and deviges
finding and downloadingpplications and more

Eachcomponent of the Azure Services Platfdnas its owrrole to play This overviewdescribesll four,
first at a high levelthenin a bit more detailWhile none of them are yet fimaldetails and more might
change before their initial releaseh (NG #o earlyto start understandinghis new set of platform
technologies.

WINDOWSRAZURE

Ata high level, WindowazureA & & A YLX S @2 dzgnR SiNEningWiRidwsdpplic@tionsl LI | G F
and storing their datan the cloud. Figure 2 shows its main components.
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Figure2: WindowsAzureprovides Windowsbased compute and storage services fdoud applications.

As the figure suggts, WindowsAzureruns on a large number of machines, all located in Microsoft data
centersand accessible via the Internét commonwindowsAzurefabricknitsthis plethora of processing
powerinto a unified whole WindowsAzurecompute and storage servicase builton top of this fabric.

The WindowsAzurecompute service is basedf course, on Windows. For the initial availability of this
service, a Community Technology Preview (CTP) made public in the fall of 2008, Matimsett
Windows Azurdo run onlyapplications builbn the .NET Frameworkhe companyas announced plans

to support unmanaged codes welE A ®S o> | LILI AOF GA2ya GKIEdn | NBYy Qi 0 dzA €

Windows Azurén 2009

In the CTP version of WindewhAzure, dvelopers can creatdNETbased software such as ASP.NET
applications andVindowsCommunication Foundation (WCHrvicesTo do this, they can use# and

other .NET languagealong withtraditional development toolsuch as Visual Studio 200&d while

many developers are likely to usias initial version ofNindowsAzureto createWeb applicationsthe

platform also supports backgroummocesses that ruindependently A 6 Qa y 234G &2t Ste& I 2

(s}
(@]]

BothWindowsAzureapplications and opremises applications can accebs WindowsAzurestorage
service and both do it in the same waysinga RESTful approacfihe underlying data store is not
Microsoft SQL Server, howevén.fact,WindowsAzured (i 2 NI 3 S brél$yQtém, and idBuery G A
fly3dz 3S A&y Qprimdriydesigned & Suppird dpplatio<bailt on Windowszure it
provides simpler, more scalable kinds of storafyecordingly, it allows storing binary large objects (blobs),
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provides queue$or communication betweeromponents oWindowsAzureapplications, and even
offers a form of tables with atraightforwardquery language.

Running applications and storing their data in the clamach have clear benefitRather than buying,
installing,and operatingits own systems, for example, an organization can rely on a cloud provider to do
this for them. Also, customergyjust for the computing and storage they use, rather than maining a
large set of serversnly for peak loadsAnd ¥ (i & & i&efd dalrectly, applications can scale easily,
taking advantage of the enormous data centtrat cloud providers offer.

Yetachieving these benefits requires effective managetmkenWindowsAzure each applicatiomas a
configuration file, as showim Figure2. Bychanging thénformationin this filemanually or
programmatically I y I LILIX A O lcinkr@ wardas ashects 6f K béhkavior, suctsetsing the
number of instances thatvindowsAzureshould run.TheWindowsAzurefabric monitorsthe application
to maintain this desired state

Tolet its customersreate, configure, and monitor applications, Windod®mureprovides érowser
accessiblgortal. A customer provides a Windows Live ID, then chooses whether to crbattiag
accountfor running applications, atorageaccount for storing data, or bottnapplicationis free to
charge its customers in any way it likes: subscriptionsupgerfees, or anything else

WindowsAzureis a general platfornthat can be used in various sceits. Here area fewexamplesall
based on what the CTP version allows

A startup creating a new Web sitethe next Facebook, saycould buildits application on Windows
Azure Becausethis platform supports both WeHacing services and background processbe
application can provide an interactive user interface as well as executing work for users
asynchronously. Rather than spending time and money worrying about infrastructure, theugtart
caninstead focus solely on creating code that provides value to its @set$nvestorsThe company
canalso start small, incurring low caswvhile its application has onla few userslf their application
catches orand usage increasg®/indowsAzurecanscale the application as needed.

An ISV creating aoftware-asa-service $aay version of anexistingon-premises .NET afipation

might choose to build it on Windowszure BecausaVindowsAzuremostly provides a standard .NET
environment, moving the dpX A O I.NEAbRs)h€34 logic to this cloud platforin2 y Qi fpasdeJA OF f f &
many problems. Andnce againbuilding on an existing platform lets the ISV focughmir business

logicr the thing that makes them moneyrather than spending time on infrastruate.

An enterprisecreating an application for its customers might choose to build it on Windsuse
BecausaVindowsAzureis NETo 8 SRX RS@Sf 2L SNBR ¢AGK (GKS NAIKG aiAf
GKSe LINPKAOAGAOGStE SELSYyaAdSod wdzyyAy3ad GKS | LILIX AOL G
from the responsibility and expense of managing its own serversing capital expenses into

operating expensesAnd especially if the applicatidmas spikes in usageY'l @ 6 S A ditga 'y 2y
FE26SN) ad2NB GKIF G Ydza i v Iting Rieréoft imgirfain ah2 (afgeS9edaed 5 & NIz
base required for thisanmake econommg sense.

Running applications in the clouddse of the most important aspects cloud computing. With
WindowsAzure Microsoft provides a platform fatoingthis, along with a way to store application data.



As interest in cloud computing continues to grow, expect to see fidirelowsapplications createfor
this new world

.NET SERVICES

Running applications in the cloudasA Y L2 NI F y i F aLISO0G 2F Of 2dzR O2YLJziAy3x
ai2NE O ¢siblets prdvillexiduthasigd services thatan be used by either epremises
applications or cloud applicationBilling this gap is the goal of .NET Services.

Originally known as BizTalk Services, the functions provided by .NET Services address common
infrastructurechallenges in creatindistributedapplications. Figure $hows itscomponents

.NET Services
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Figure3: .NET Servicesrovidescloud-based infrastructurethat can be used byoth cloud and on
premises applications

The componentsf .NET Services are:

Access ControlAn increasingly commonparoach to identity is to have eachser supply an
application with aokencontaining some set aflaims The application can then decide what this user

is allowed to do based on these claims. Doing this effectively across companies redeiirity

federation which lets claims created in ondentity scopebe accepted in another. It might also

require claims transformation modifying clamss KSy (i KS& QNS iddhtity &c8desTheS i 6 SSy
Access Contraerviceprovidesa cloudbased implementation of both

z

ServiceBUO ELR aAy 3 Fy | LILX AOFGAZ2YyQa &ASNBAOSA 22y GKS Ly
goal of Service Bus e make this simpler by lettingn application expose Web services endpoints

that can be accessed by other applications, whethempmises or in the cloudEach exposed

endpointis assigned a URI, which clients can use to logateaccess theesvice. Service Bus also



handlesthe challengs of dealing with network address translation amgtting through firewalls
without opening new ports for exposed applications.

Workflow: Creating composite applicationas in enterprise appkdion integration,requires logic
that coordinatesthe interaction among the various parfEhislogic issometimesbestimplemented
using a workflow capable of supporting longrunning processesBuilt on Windows Workflow
Foundation (WF)he Workflowserviceallowsrunningthis kind of logién the cloud

Here are some examples of how .NET Services might be used:

An ISV that provides an application used by customers in many different organizations mitfie use

Access Contraserviceto simplify thel LILX A Ol 6 A2y Qa RS@St2LIYSyd | yR 2LISN

.NET Services component could translate the diverse claims usedtieinvarious customer
organizationseach of which might use a different identity technolagternally, into a consistent set
that t KS L{ +Qa I LILJXDbigylthisklfoyallow &ffttradiRg tizantechans of identity
federation onto thecloudbasedAccess Contraservice, freeing the ISV from running its owan-

premisedederationsoftware.

Suppose amnterprisewishedto let software at its trading partners accesse of its applicationslt

could exposehis LILJ A Ol { A 2thfddgh SGAfRy RES MdVgbaservices, then register their
endpointswith Service Budis trading partners could then use Service Bus to findahasdmints

and access the services. Singedy 3 (KA A R2Say Qi NBI|dZANB 2LISyAy3
firewall, it reduces the risk of exposing the applicatidrhe organization might also uske Access
Controlservice which is designed to workith Service Bus, to rationalize identitydnfnation sent to

the application by these partners.

Perhaps the organization in the previous example needs to make sureathasiness process
involving its trading partners must be executed consistently. dahis, it can use the Workflow
serviceto implement a Wkased applicatiorthat carriesout this process. The application can
communicate with partners using Service Bus and relthemAccess Contraerviceto smooth out
differences in identity informaon.

As with Window#\zure a browseraccessible portal is provided to let customers sign up for .NET Services
usingk 2 AYR2 6 & [ A Ogdalvitlh.ET SénizesRlea? pravidiigusefulcloudbased
infrastructure fordistributed applications.

SQL SERVICES

One of the most attractivevaysof usinginternet-accessiblserverssto handledata. Thismeans
providing a core databaseertainly,but it can alsancludemore. The goal of SQL Services ipttavide a
set ofcloud-based services fatoring andworking withmany kinds oflata, from unstructured to
relational

Microsoft says thaBQL Services wiiticlude a range of datariented facilities such aseporting, data
analytics, andthers The firstSQL Servicemmponent to appearhowever, is SQLDataServicesFigure 4
illustrates this idea
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Figure4. SQL Servicgwovides dataoriented facilities in the cloud
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SQL Data Services, formerly known as SQL Server Data Services, prdatdessean the cloud.Asthe

figure suggestghis technologyets on-premises and cloudpplications store and accedataon

Microsoft servers in Microsoft data centerss with other cloud technologies, an organizationayly

for what it uses, increasing and decreasing usage (and costbasthNB | yAT | (A 2y Qa ySSR& OKl
cloud databasealso allowsconverting what would beapital expenses, such as investmentdigksand

database management systems (DBMB$d, operating expenses

A primary goal of SQL Data Services is to be broadly accessible. Toward this end, it exposes both SOAP and
RESTful interfaces, allowing its data to be accessed in various ways. And because this data is exposed
through standard protocols, SQL Data Servigesbe used by applications on any kind of systémi Q& y 2 i
a Windowsonly technology.

Unlikethe WindowsAzurestorageservice SQLDataServices is built on Microsoft SQL Server.

Nonethelessthe service doenot expose araditional relationalinterface Instead, SQDataServices

provides a hierarchical datamodglK I G R 2 S & y QdefindtiBdhemkBbdh daka itdndNBred in

this service is kept as a property with its own name, type, and valuguery this data, applicatiosin

usedirect RESTf acces®r a languagdasedoni KS /1 &déyidl E RSTAYSR o6& aAONR&azZ
Integrated Query (LINQ).

CKSNBQa |y 200A2dza lofeSSRh Setvef in h&dBd? WRy kndteagUile 2 dza
cloud databasaervice thatuses arapproachdifferent from whatmost of us already know@neanswer

is that providing this slightly different set of services offesmeadvantages. SQhataServices can

provide better scalability, availability, and reliability than is possible by just runnielgtional DBMS in

the cloud. The way it organizes and retrieves data makes replication and load balancing easier and faster



than with a traditional relationahpproach Another advantage is th&QlDataServiceR 2 Say Qi NXB |j dzA NB
customers to manage their awDBMS. Rather than worry about the mechanscgh asnonitoring disk

usage, servicing log files, and determining how many instances are required Dm&Qkrvices customer

Oty F20dza 2y 6 KI (A»dfindlyy Migdsdit has &nvouricdétfs tRaddinhode

relational features to SQL Data Services. Expect its functionality to grow.

SQLDataServices can based in a variety of wayslere are some examples

An application might archive older data to SQ&ta Sevices. Forinstance think of anapplication

GKFG LINPOARSA FTNBIljdsSydGte dzalRIFGSR w{{ FSSRad LYyTF2NY
2f R LINRPolofeé AayQid FO0O0OSaaSR 2FiGSys odzi Dmta auGdAtt y
Services could provide a levost, relialte alternative.

Suppose a manufacturer wishes to make product information available to both its dealer network
and directly to customers. Putting this data in SQita Services would allow it to be accessed by
applications running at the dealers and by castomerfacing Web application run by the
manufacturer itself.Because the data can be accessed through RESTful and SOAP interfaces, the
applications that use it can be written using any technology and run on atigrpta

Like other components of the AmuServices Platform, SQL Data Servitakes it simple to use its

services: Just go to a Web portal and provide the necessary informatisrS § K SNJ A 1 Qa F2NJ | NOKA ¢
cheaply, making data accessible to applications in diverse locations, or othenseaslmud database

can be an attractive ide#Asnewtechnologies become available under the SQL Services umbrella,

organizations wilhave the optiorto usethe cloudfor more and moredata-oriented tasks.

LIVESERVICES

While the idea of cloud platformis relatively new, the Internet is not. Hundreds of millions of people
around the world use it every dayo help them do thigMlicrosoft provides an expandirggoupof
Internet applicationsincludingthe Windows Livéamily and others. These applicatislet peoplesend
instantmessages, store their contact informati@garchget directionsanddo other useful things

All oftheseapplications store data. Some thfat data such as contacts, varies with each user. Othdues, li
mapping and searcimformation, doesy” @ e all use the same underlying information. In either case,
why not make this data available to other applications? While controls are requiregly exposing

S @ S NBpergofabinformatioh & y Qi | T I&tidgapplicatiBnSubkethis information can make
sense

Toallow this Microsoft has wrappethis diverseset of resourcefmto agroupof Live Services. Existing
Microsoft applications, such as the Windows Live family, rely on Live Servitesgs@ndmanagetheir
information. To letnew applications access this information, Microsoft provides the Live Framework.
Figure Sllustratessome ofil KS C NJ Wé&uirgphdamaspects

10
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Figure5: The Live Frameworlets applicaions access Live Servicgata, optionally synchronizinghat
data acrossdesktops and devices

The fundamentatomponent inthe Live Frameworls the LiveDperating EnvironmenfAs the figure

shows, this component runs in the cloud, and applications use it to access Live Satac&ata access
through the LiveDperating Environmentlies onHTTPwhichmeans thatapplications written using the

.NET Framework, JavaScript, Java, or any other langaagselLive Services dattnformationin Live

Services can also be accessedraAtom or RSfeed, letting an application learn about chandeghis

data. And to set up and manage the Live Services her application needs, a developer can use the browser
basedLive Services Developer Portal

Figure 5 shows another aspect of thiwe FrameworkThe Live Operating Environment calsolive on

desktop systemsunning Windows Vista, Windows XP, or Macint@$ Xand on Windows Mobilé

devicesTo use this option, auseroups hisa @ a1 SYa Ay (2 mdésh Roksample/o 6y | & |
might create a mesh that contains your desktop computer, your laptop, and your mobile pBaciaf

these systemsunsan instance ofhe Live Operating Environment.

A fundamentatharacteristic of evergnesh is that the Live Operating Environmeahsynchronizedata
across all ofi K S YsgsiermgaEers and applicatiorsan indicatevhat types ofdatashould be kept in
sync, and the Liv®perating Environmenwill automatically update atiesktops, laptops, andevices in
the mesh with changes made that dataon anyof them. And sincethe cloud is part of evergza S NI &
mest it acts like a special devitehis includes Live Services dakor example, if a user hastries
maintained inthe contactsdatabase used bwindows Live Hotmail, Windows Live Messeng¢indows
Live Contactsaand other applicationghis data isautomaticallykept in synmn every devicén his mesh

6¢KAA FoAfAGE AayQid eSi &dzllll2 NI SR A Yhe likGperdtingdS CNJI
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Environment also allows a user to expose data from his mesh to other users, letting him selectively share
this information.

As Figure Shows an application can access mesh data through either the local instance of the Live

Operating Environmentr the cloud instancelnboth casesaccess is accomplished in the same way:
throughHTTRequests¢t KA & &A@ YYSGNE €t SGa Fy |LIWXAOFGAZ2Y 62NJ
cloudornot i KS &lYS RIGF A& I @LAfLFroH%ST FyR AlQa F0O0O0Saa

w >
py Pl
(p))

Any applicationwhetherA (r@#ing on Windows or some other operating systean acceskive

Serviceglatain the cloudvia the LiveOperating Environmentf the application is running on a system
GKFGQAa LI NI 27F | Y SusikgZIhe Bivie Opefating@ EnWroninentitkaScat@chliopy2 y 2 F
of that Live Services datas just describel ¢ KSNB Qa Ff a2 | (GKANR LIR2aairAoAfAdex
ONB I (S ¢ K méslteaablé@Wébapligatidn This style ofpplication is builtusinga multi-

platform technologysuch as Microsoft Silverlighand it accesses data through the L®perating

Environment Because of these restrictions, a mesiabled application capotentially executeon any

Y OKAYS Ay 1l WiddbweNdlhne, & \agirKosh, or a Windows Mobile devicand it always

has accss to the same (synchronized) dat@ help users find these applications, thieeFramework
environmentprovidesa cloudbased application catalog for megmabledWebapplications. A useran

browse this catalog, choose an application, then instaflrid 1o help their creators build a business from

their work, Microsoft plans to providéuilt-in support for displaying advertising in these applications.

The Live Framewortffersa diverseset of functionghat can be used in a variety of different waitere
are a few examples

! WE @ FLILXE AOFGA2Y NHzyyAy3d 2y [AydzE O2dzx R NBfé& 2y
information. The application is unaware that the technology used to expose this information is the
Live Framework; all it sees is a consistent HTTP interfetbe tizda SN a Rl G @

A .NETFrameworkapplication mightrequire its user to create a mesh, thesethe Live Framework

as a data caching and synchronization service. Wien machine this application runs on is

connected to the Internetthe applicationaccesses a copy afs data in the cloud. When the machine

is disconnected Y @6 S A0Q&a NUiKAVRAEA2¢SAYy | dddhg Bipligayion I y | A NLX
accesses local copyof the same dataChanges made to any copy of the data are propagated by the
LiveOperating Environment

An IS\tancreate a meskenabledWeb application that les people keep track of what their friends

are doing. This applicationwhich can run unchanged on all it dza S N & esipboids GeBevah =
aspects ofthe Live Frameworkhat support social applicatia Because the LivErameworkcan
SELIZAS AYTF2NXI GA2Y Aof examplezaeSaNabcatiorycanitiéck bipdlates frof S S R =
Fyeé 2F (KS Bizaséde dive Fihedgfircvites adelivery mechanism for mesh
enabledWebapps, viral distribution is possiblejth each useinviting friends to use the application.

And tecause themeshl dzii 2 YI G A OF £ & Live BéhicdeBrifads, the usiracSnNaBkathe
application to invite friends bgame,letting the application contact them directly.

The Live Framework provides a straightforward way to adcessServices datal YR R2y Qi 06S YA af SF
the simple contacts example used heré K S NB Q & infLige(Bérvicy¥sisNaa synchronizatio

functions can also be applied in a variety of applicatiGosapplications that need what it providethis

platform offers a unique set of supporting functions.

12



A CLOSER LOOK AT THEHNOLOGIES

Having a broad understanding thie AzureServiceslatformis an important first stepGetting a deeper
understanding otach technologys alsouseful, however. This section takeslaghtly more irdepthlook
at eachmemberof the family.

WINDOWSAZURE

WindowsAzuredoes two main things: It runs appittons andit stores their data. Accordingly, this
section is divided into two parts, one for each of these arefasv thesetwo things are managed &lso
important, and scothis descriptioriooks atthis part of the storyas well

Running Applications

OnWindowsAzure an applicatiortypically hasnultiple instanceseach running a copy of all or part of
0KS I LILX A (Fladh af hgs@iastaitasis$ its own virtual machin@/M). These VMs rui4-bit

2 AyR26a { SNIBSNJ nnny3KEe WRND K Spachdaly ddsijhBddck iRSiRthed & |
cloud

Yet awindowsAzureapplicationO I ¥ @i dzI  f @ &S S { K8eveloper Ry @A NIz 2SR Ay od
supply his own VM image fo¥indowsAzureto run, nor does he need to worry about maimaig this

copyof the Windows operating systerinstead,the CTP version lets a developer creME&T 3.5

applicatiors usingWWeb roleinstances and/okVorker roleinstancesFigure 6shows how this looks

Figure6: In the initial CTP versionwWindowsAzureapplicationscanconsist of Web role instances and
Worker role instances, with each instance running in its own virtual machine

13



As its name suggests, eadleb roleinstanceaccepts incoming HT{Br HTTPSequestsvialnternet
Information Services (IIS) & Web rolecan be mplemented using ASP.NBVCF or another .NET
Framework technology thatiorks with 1ISAs Figure 6 showsyindowsAzureprovides builtin load
balancingo spread requests across Web role instesibat are part ofthe same application.

A Worker roldnstance by contrast, cannot accept requests directly from the outside woNdi Q& y 2

allowed to have any incoming network connectizns YR L L{ A &y QsfeadNibggysA y3 Ay Al a
input from a Web role instance, typically viaaeue in Window#\zurestorage Theresult of its work can

be written toWindowsAzurestorage or sent to the outside wortdoutgoing network connections are

allowed.Unlike a Web role instance, which is created todiaran incoming HTTP request and shut down

whenthat request has been processed, a Worker role instance can run indefinikely Q& o6 6 OK 220 @
Befitting thisgenerality aWorker role can be implementaasingany .NET technologyith a main()

method (subject to the limits dfVindowsAzuretrust, as described below).

Whether it runs a Web role instance or a Worker rolgtémce, each VM also contains\éndowsAzure
agentthat allows the application to interact with th&/indowsAzure fabric, as Figure 6 showBhe agent
exposes aVindowsAzuredefined API that lets thanstancewrite to aWindowsAzuremaintained log,
send alerts to its owner via th&/indowsAzurefabric, and more.

While this might change over tim&/indowsAzureQ iaitial release maintains a or®-one relationship

between a VM and ghysical processarore. Because of this, the performance of each application can be

guaranteed each Web role instance and Worker role instance has its own dedipabegssoicore. To

AYONBIF &S Fy | LILX AOI A 2int@asehelBimberoNdnhing h&ances spexified 6 Y SNIJ Ol y
Ay GKS | LILX A Ol i AT WiRdowsBzingfabicIvillzNan spih 2pyhewFvVMgassign them

to cores,and start running more instances this application The fabricalsodetects whera Web role or

Worker role instance refailed, then stada new one

Notice what this impliesTo be scalabléNindowsAzureWeb role instances muste statelessAny client

specific state should be written t&/indowsAzurestorage or passed back to the client in a coolieb

role datelessness is also all but mandatedWindowsAzureQ & -in ield ballancer. BecauseRt2 Sa y Q

allow creating an affinity with alpNIi A Odzf  NJ 2 S6 NRBf S Ayaidl yadtiple i KSNEQa vy 2
requestsfrom the same usewill be sent tothe same instance.

Both Web roles and Worker roles are implemented using standard .NET technologies. Yet moving existing

.NET Framework agpations to Window#\zureunchangedusuallyg 2 y Qi ¢2NJ] ® C2NJ 2y S (KA Y3
application accesses storage is different. Acces&/tndowsAzurestorage use®ADO.NET Web Services

NEf I GAGSt e ySg (SOKY 2 tonaaniséskifidatiods Biyhiuy, Veofker roldzo A |j dzA 2 dza
instancegypically rely on queues WindowsAzured G 2 N> 3S F2NJ GKSANJ AyLlziz |y |04
available in ompremises Windows environments. Another limitation is that Windéwsreapplications

R2 Yy Qinaftiimystenvironment Ly ad S RZ (GKS& QNB {Wndews ASwRetrustz o KIF G a A (
which is similar to the medium trustlowedby many ASP.NET hosters today.

For developers, buildingWindowsAzureapplication in the CTP versiayoks much like building a

traditional .NET applicatioMicrosoft providesvisual Studio 200Brojecttemplates for creating

WindowsAzureWeb roles, Worker roles, and combinations of the two. Developers are free to use any

®b9¢ f I yIdzk ISNIGUA (5K 28dzIKK FAGH Codbr GIMBAVAAUeAsibeen grAQ#A | £ F 2 Odza
Also, he WindowsAzuresoftware development kiincludes aversionof the WindowsAzureenvironment

GKFG N¥zya 2y (K SThiRv@nadveAzurédedodincide@ihdoywsA\gurestorage, a
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WindowsAzureagent and everything elsseen byan application running in the cloud. A develogan

createand debughisapplication using thikocal simulacrunthen deploy it to Window#\zurein the

cloudwhenA (re@dy Still, some things really are differentin the cloudii Qa y2&G L2 &aaiofsS G2
debugger to a clouthased applicatiorfor example, and sdebuggingcloudapplicationselies primarily

on writingto aWindowsAzuremaintained logvia theWindowsAzureagent

[atN

WindowsAzurealso provides other services for developers. For exampléinalowsAzureapplication

can send an aledtring throughthe WindowsAzureagent, andWindowsAzurewill forward that alert via

email, instantmessagingor some other mechanismo its specified recipientf desired, he Windows

Azurefabric cantself detect an application failure and send an al@ieWindowsAzureplatform also

LINE ARSa RSGIFIAfSR AYF2NNIGA2Y | 02dzi GKS timgJLIX AOF GA2YQ
incoming and outgoing bandwidth, and storage

Accessing Data

Applications work with data in many different ways. Sometimesj &l | réq@rédare simple blobs, while

other situationscall fora more structured way to stor@formation. Andin somecaS & = | feflly G KI (1 Q&
needed is a way to exchange data between different parts of an applic&tiodowsAzurestorage

addresses all three of these requirements, as Figure 7 shows.

HTTP

Joogd-u

Figure7: WindowsAzureallows storing data in blobstables, andqueues, all accessed a RESTful style
via HTTP.

The simplest way to store dataWindowsAzurestorage is to use blobs. As Figure 7 suggést6,S NS Qa |
simple hierarchyAstorage account can have one or maantainers each of whictholdsone or more
blobs.Blobs can be bigup to 50 gigabytes eachandto make transferring large blobs more efficient,
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each onecan be subdivided into blocks. If a failure occurs, retransmission can resume with the most
recent blok rather than sending the entire blodgain. Blobganalso have associated metadata, such as
information about where dPE@hotograph was taken or who theomposeris for an MP3 file.

.f20a IINB 2dzAad NRARIKG F2NJ a2YS {AyRa 2F RIGFEY o6dzi GKS
applications towork with data in a mordine-grainedway, WindowsAzured i 2 N} 3 S LINR A RSa f
be misled by the nameé: KS& S | NS yablash NBY | TIAQY I t S@SYy (K2dzZa3K GKS& QNXB
data they contain is actually stored in a simple hierarahgntities with propertiesA table has no

defined schema; instead, properties can have various types, such as int, stringyrBxate Tme. And

rather than using SQL, an application accessesii | dath &ifgi query language with LIN§/ntax.A

singletable can be quite largeyith billions of entities holding terabytes of data, anfindowsAzure

storagecanpatrtition it across many sgersif necessaryo improve performance.

Blobs and tables are both focused on storing data. The third optidvimdowsAzurestorage, queues,

has a quite different purpose. The primary role of queues is to provide a way for Web role instances to

communcate with Worker role instances. For example, a user might submit a request to perform some
computeintensive task via a Web page implemented ByiadowsAzureWeb role. The Web role

instance that receives this request carite a message o a queuedexribingthe work to be done. A

22NJ] SNI NBES AyadlyOoS itkenie@idhe mdssageand darrgoyt thé taskd 1j dzSdzS Ol
specifies. Any results can beturnedvia another queu®r handled in some other way

wS3aF NRf Saa 2tFin bloBsgtables) @ gueusallatdhRld inWindowsAzurestorage is

replicated three times¢ KA & NBLIX AOI GA2y lft26a FlrdZ G G2t SN yOSz aAa
guarantees consistency, however, so an applicathat reads data it has just written will get what it

expects.

WindowsAzurestorage can be accessed eitherddWindowsAzureapplication or by an application
running someplace elsénboth casesall three WindowsAzurestorage styles use the convéons of
REST tadentify and expose dat&verything is named using URtslaccessed witlstandard HTTP
operations. A .NET client can also use ADO.NET Data Services armit &g ss toNindowsAzure
storage from, say, a Java application can just teedard RESTor example, a blobanbe readwith an
HTTRGET against dRI formated like this:

http:// <StorageAccountblob.core.windows.netContainert.<BlobName>

<StorageAccountps an identifier assigned when a new storage account is created, and it uniquely
identifies the blobs, tables, and queues created using this acce@untainersand <BlobName:are just
the names of the container and blob that this request is accessing.

Smilarly, a query against a particular talideexpressed as an HTTP GET against a URI formatted like this

http:// <StorageAccounttable.core.windows.netkTableName2$filter=<Query>

Here,<TableNamespecifieghe table being queried, whileQuery>ontains thequery to be executed
against this table.

Even queues can be accessedbth WindowsAzureapplicaions and external applicatiorsy issuing an
HTTP GET against a URI formatted like this:
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http:// <StorageAccountgueue.core.windows.neQueueName>

TheWindowsAzureplatform charges independently for compute and storage resourtleis. means that
an onpremises application could use juAtindowsAzurestorage, accessing its data in the RESTful way
just describedStillLA G Q& F | AtiJprimary purpdie ofiVitdowsAzurestorage is to maintain data
used byAzureapplications And kecause that data can be accessed directly from-windowsAzure
applicationsjt remainsavailable even if th&VindowsAzureapplication that uses ik & y Qiitlg. NXzy y°

The goal of applicationlgtforms, whether on-premisesor in the cloud,isto supportapplicationsand
data. WindowsAzureprovides a home for botbf these thingsGoing forwardexpectto seea share of
what would have been epremisesWindowsapplicationsnsteadbe built forthis new cloud platform.

.NET SERVIGE

Running applications in the cloud is useful, but so is providing 4lasdd infrastructure services. These

services can be used by either-premises or cloudbased applicationgnd they can address problems

GKFG OFyQl 060S a2t @SR Fta ¢Sttt Ay BYONRARTHNIQAEAlI ePTEKA Y 3
this areathe .NETAccess Contrdervice . NETService Bus, artthe .NETWorkflow Service known

collectively as .NEServices

Access ControBervice

22NJAY3 6A0GK ARSYydGAGE A& | FdzyRIYSyYydGlrt LI NG 2F Yz2al
information, an application makes decisions about what that user is allowed to do. To convey this

information, applicdions can rely on tokens defined using the Security Assertion Markup Language

(SAML). A SAML token contaitgims each of which carries some piece of information about a user. One

claim might contain her name, another might indicate her role, such asaganwhile a third contains

her email address. Tokens are created by software knowrsasuity token arvice (STSyvhich digitally

signs each one to verify its source.

Once a clienfsuch as a Web browsdmas a token for its user, it can present tioéen to an application.
¢CKS FLILXAOFGAZ2Y GKSy dzaSa GKS G21SyQa OfFrAvya (2 RSOA
of possible problems, however:

2KIFG AT GKS G218y R2SayQi O2yil Ay -baseS idedtly,l A Ya GKAa&
every application is free to define the set of claims that its users must present. Yet the STS that
created this token might not have put into it exactly what this application requires.

2KFG AT GKS FLIWLX AOFGAZ2Y R2SBYRIG ! yNHzANL)X 60652y OKY
tokens issued by just any STS. Instead, the application typically has access to celificztesfor

trusted STSs, allowing it to validate the signatures on tokens they create. Only tokens from these

trusted STSs witle accepted.

Insertinganother ST8to the process can solve both problems. To make sure that tokens contain the
right claims, this extra STS perfarolaims transformationThe STS catontainrules that define how
input and output claims should be related, thasethose rules to generate a new token containing the
exact claims an application requires. To address the second problem, commonlyidetiity
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federation requires that the appliation trust the new STS. It also requiegstablishinga trust relationship
between this new STS and the one that generated the takerST3eceived

Adding another STS allows claims transformation and identity federation, both useful things. But where

aK2dzZ R GKA& {¢{ NHz/K LGQ& LlaaioftsS G2 dzas |y {¢{ GKI
by several vendors today. Yet why not run an STS in the cloud? This would make it accessible to users and
applications irany organizationlt alsoplaces the burden of running and managing the ST&semvice

provider.

This is exactly whahe Access Contr@erviceoffersy L G Qa Iy .{Taspe hawiis STgnght Of 2 dzR
be used, suppose an ISV provides an Inteatessiblapplication that can be used by people in many
different organizations. While all of those organizations might be able to provide SAML tokens for their
users, these tokens are unlikely to ¢aim the exact set of claims thégpplication needsigure 8

illustrates howthe Access Contrd@ervicecan address these challenges.

3) Return
new SAML

Figure8: TheAccess Contrdberviceprovides rulesbased claims transformatiomndidentity federation.

CANBRGZ GKS dzaSNDR& | LILX AOlF GA2y 0 ¢ &doliekk WER/cliedtkrA & SELF YLX S
a2YSGOKAY3 St asSo &Sy RideAdcdsSConzéd&WcHsiep 1) This[servicealld&es G 2

the signature on the token, verifying thatwas created by an STi® servicerusts. The servicehen

creates and signs a new SAML token containing exactly the claims this application requires (step 2).

To do thisthe Access Contr@ervic€ a réligs fon rules defined by the owner of the ajpplionthat the

user is trying to accesbor example, suppose the applicatigrantsspecificaccess rights to any user who

is a manager in her company. While each company might include a claim in its token indicating that a user

Ad I Yyl BESNE KHKSEREFERARFSNBYid hyS O02YLI ye YAIKEG dza:
AGNRY3I G{dzZLISNBA&2NEX YR I GKANR |y AyiS3ISNI O2RSod ¢2
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could define rules in Access Control that convert all three of3heOf | AYa (2 GKS 02YY2y &aidN

al {1 SNE® ¢KS | LILMndd€simfler, Bigc@the work & Saints fransfoPmation is démeit.

hyOS AGQa 0SS ythedbtBss GoftiBErvider&tBns this few tokén to the client (step 3)

who then passes it on to the application (step 4). The application validates the signature on the token,

making sure that it really was issued by the Access CabémliceSTSNote that while thed S NIISTO S Q &

must maintain a trust relationship with th@TS of each customer organization, the application itself need

trust only theAccess Contr@erviceSTSh y OS A G Q& OSNIFAYy 2F (KA&a G21SyQa
use the claims it contains to decide what this user is allowed to do (step 5).

Another way to use the Access Control Service is implicit in its name: An application can effectively offload

to the servicedecisions aboutvhat kind of access each user is allowedr example, suppose access to a
certainfunction of an application requireshe user to present a particular claim. The rules in the Access

Control Service fahe application could be defined to give this claim only to users that present other

required claimssuch as one of the manager claims described eakléren theapplication receives a

dzZaSNRa G218y AdG OFy 3INYyYyd 2N RiStyedechkidd@ss@fectiely 3 SR 2y
made for it by the Access Control Servibeing this lets an administrator define access control rules

one common placeand it can also help in sharing access control rules across multiple applications.

All communication withthe Access Contr@ervicerelies on standard protocols suals WSTrust and WS
Federation. Thimakesthe serviceaccessible from any kind of applitat on any platform. And to define
rules,the serviceprovidesboth a browserbased GUéanda client API for programmatic access.

Claimsbased identity is on its way to becoming the standard approach for distributed environments. By
providing an STS indltloud, complete with rulebased claims transformatiottie Access Control
Servicemakesthis modern approach taentity more attractive.

Service Bus

LJ

{dzlJLJ2aS @&2dz KF@S |y LI AOFGAZ2Y NHzyy Ay Softkage@ A RS & 2 dzNJ

other organizationshroughthe Internet At firstglance this can seem like a simple probleftssuming
your applicatiorprovidesits functionality as Web services (either RESTful or $@28€d), yowcan just
make those Web services visible to the adésworld. When you actually try to do this, though, some
problems appear.

First, how can applications in other organizati¢oseven inother parts ofyour own)find endpointsthey

can connect tdor your service® It would be nice to have some kind of registry whetfeerscould locate

& 2dzNJ | LILX A Ol i AeXolrd it,lhgviRan 2effu@sss frostft@@reth other organizationget

through toyour application? Network address translation (NAT) is very comeman application

frequentyR2 S&y Qi KIF @S | FTA&x®Ralyt! yRREBEY AP BECRASBY QI
requestsget throughe 2 dzZNJ FANB g | f £ K firewilpérts toJallawsascess BourdapplicaiadS y

but most network adnnistratorsfrown onthis.

(@]]

TheService Bus addresses thetwmllengesFigure hows how.
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3) Access
applicatiol .

Figure9: TheService Bus allows an application to register endpairthen have other applications
discover anduse thoseendpointsto access its services

To begin, your application registei@ne or moreendpoints withthe Service Bus (step 1), which exposes

them on your behalfThe{ SNIZA OS . dza | &aair3dya &2dzNJ 2NBFYyATIFdGAZ2Yy | !
create any naming hierarchy you like. This allows your endpoints to be assigned specific, discoverable

URIs. Your application must also open a connection thélService Bsiforeach endpoint it expose$he

Service Bus holdkis connectioropen, which solves two problem§irst, NATs no longer an issyeince

traffic onthe open connection witlthe Service Bus will always be routed to your application. Second,
becausgheconfSOG A2y ¢l & AYAUGAFGSR FTNBY AYyaARS GKS FANBgI ff
back to the application the firewallg 2 yoodk this traffic

When an application in some other organization (or even a different part of your own) wishes to access
your application, itcontactsthe Service Bus regist(gtep 2).This request uses the Atom Publishing
Protocol, and it returns an AtoRuba S NJJA OS R2 O0dzyYSy i gAGK NBFSNByOSa G2 &
Once it has these, it can invoke servioffered through these endpoints (step 3). Each request is received
by the Service Bus, then passed on to your application, with responses travelingvitrse path. And

't 6K2dZAK A GQa v #héSewiseBusyestabligha difecd coaciodzbeBbvEen an

application and its client whenever possible, making their communication more efficient.

Along with making communication easite Service Bus can also improve security. Because clients now
see onlyanIP address provided lije{ S NIJA OS . dzZed to éxpoSeNaByIPaaddyedsesyfrém

within your organization. This effectively makeur application anonymous, since the outside world

OF yQi &SS TheSarvice Bus ssBsBRM\ER@ral®MZ, providing a layer of indirection to deter
attackers.And finally the Service Bus is designed to be used whhAccess Contrdbervice allowing
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rulesbasedclaims transformationin fact,the Service Bus accepts only tokens issued by the Access
ControlServiceSTS.

An application that wishes to expose its serviceshgeService Bus is typically implemented using WCF.

Clients can be built with WCF or other technologies, such as Java, and they can make requests via SOAP or
HTTPApplications and their clients are alfree to use their own security mechanisms, such as

encryption, to shield their communication from attackers and fritra Service Bus itself.

9ELIAAYI FLILX AOLFGAZya (G2 (GKS 2dziarRStheSeuck Busid &y Qi
to makeimplementingthis usefulbehavioras straightforward as possible

Workflow Service

Windows Workflow Foundatiois ageneral technology for creatingorkflow-based applications. One

classic scenario for workflow is controlliagongrunning process, sis often done inenterprise
application integrationMore generally, Wibased applications can be a good choice for coordinating
manykinds of work Especially when the work being coordinatedbisated in different organizations,

runningthe controllinglogic in the cloud can make sense.

TheWorkflow Serviceallowsthis. Byproviding a host process for V85-based applications, it lets
developers create workflows that run in the cladgigure 10 shows how this looks.

HTTP, ‘7:

Figure10: TheWorkflow Serviceallows creating Wkased applications thatan communicateusing
HTTRor the Service Bus.

Every WF workflow is implementeging some number afctivities shown in red in the figure€each
activity performsa definedaction, such as sending or receivinmassage, implementing an If statement
or controlling a While loop. WF provides a standard set of activities known as the Base Activity Library
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(BAL), andhe Workflow Serviceallowsthe applicationst runsto use a subset of the BALhe servicalso
provides several of its own activities. For example, the applications it hosts can communicate with other
software using either HTTP thre Service Buss Figure 10 showand sothe Workflow Serviceprovides
built-in activities fordoingboth. The WorkflowServicealso provides activitefor working with XML
messagesa common requirement for application integration

Running in the cloud brings some limitations, however:-d§ed applicatiogrunning inthe Workflow
ServicelDl'y 2yfeé dzaS 2CQa aSldsSyidAalrt 2Nl Ft26 Y2RStZ T2NJ
allowed, and smeitherthe. | [ Q& / 2 m&ustod éclivifids Gad be used.

To create applications fahe Workflow Service developers can use Visual &tuz2staadard WF workflow

designerh y OS i K S & WRdBsedsalicatiors yah be deploytedthe cloudusinga browser

based Workflow portal or programmatically using Workfprevided APIsRunning workflows can also

be managed using eithéne portal orthese APIsAnd likethe Service Bus, applications that interact with

the Workflow Servicemust first get a token fronthe Access Contrddervice A 1 Q&4 (G KS 2y f & (NHza(SF

WFo F &SR | LILX AOFGA2ya | NByQi (GKS oG sblition i neddidp 1 OK F2 NJ S¢
however, usingaworkflowO 'y Y I 1S I RS@Sft 2 LISNDAa niahagedbleysdziable S| & A S NJ
way to host WRpplications in the cloudhe Workflow Serviceextends the reach of this useful

technology

SQL SERVICES

SQL Services is an umbrella name for what will be a group of-bbmeti technologies. All tfiem are
focused on working with datastoring it, analyzing it, creating reports from it, and mdgéven thatcore
databasefunctions areperhaps themostfundamental of these the first member othis family toappear
isSQL Data Services.

A databaseén the cloudis attractive for many reasonf§orsomeorganizations, letting apecialized
service provider ensure reliability, handle bagks, and perform other mnagement functionsnakes
sense Data in the cloudtan also benadeavailable to applications running anywhere, even on mobile
devices. And given the economies of scale that a service provider engiyg,a cloud database magell
be cheaper than doing iyourself. The goal o5QLDataServicess to provideall of these benefits.

Yet implementing a reliab)éigh-performance databasg A 1 K Ly 4§ SNY S g@ddoffso Af AG& Aay
are required As described earliefor example SQLDataServices doesdi LINE @A RS | &dF yRIFINR N
database, or does it support SQL queridastead, data isrganized usinghe structure shown in Figure

11.
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Data Center

Figurell A SQLDataServiceglata centeris divided into authorities, each of which holds containers,
which in turn hold entities containing properties.

Theinformationin SQLDataServices is stored in multiple data centers. Each data center contains some

number ofauthorities as Figure 11 sks. An authority is the unit of gdocatiom A 1 Q&4 aG2NBR Ay | &
Microsoftdata center andit has a unigue DNS nam&nauthority holdscontainerseach of which is

replicated within its data center. Containers are used for load balararidgvailablity: If a failure occurs,

SQLDataServices will automatically begin using another replica of the contdivery query is issued

againsta specific container authority-6 A RS |j dzS N&A S & EathN&hthigeiioldd sbriehuum®dR df

entities whichin turn containproperties Each property has a name, a type, and a value of that type. The

types SQDataServices supports includgtring, DateTime, Base64Binary, Boolean Decimal.

Applications can also stotdobs with MIME types

Toquery this dataapplicationshave a few options. Oneistoute f I y3dzZt 3S GKI 6 Q& GSNE aiy
LINQ C# syntawith queriessentvia either SOAP or a RESTful approach. The other is to use ADO.NET

DataServices, an alternative REST#al to access datén eithercaseapplicationsssue queries against

containers usingperators such as ==, =, <, >, AND,&ENOT Queries can also includg®mme SQlike

operations, such a®RDER Bafnd JOIN

However queries are issueehtities, not properties, are the unit aktrieval andupdate. A query returns
some number oéntities, for examplejncluding all of the properties they contaiimilarlyA G Q& y 2
possible to update just one property in an entityhe entire entity must be replaced\nd because

Sy G A (i AnBve predefiyied dchemas, theroperties in a single entity can have differgéppes. hie
entities in a containecan alsdoe different from one another, each holdiniifferent kindsof properties

Datain SQLDataServicess namedwith URIsmuchlike the WindowsAzurestorageservice The general
format for a URI that identifies a particular entity looks like this:

http:// <Authority=data.database.windows.nAtl/ <Container<Entity>
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L {w@rh reiteratingthat nothing about SQDataServicesequires aNE Fhasedclient running on

Windows Instead, he datait containscan be accesseda RESTthat is, standard HTTPor SOARrom

any application running on any platforf.K I 4§ S@SNJ LI F 6 F2NXY A0Q& NlzyyAy3
data must identify i user with a SQL Data Servidefined username and password or with a token

created by the Access Control Service STS.

Going forward, Microsoft has announced plans to evolve 3&aServices into a more relational
technology Recall that unlike Windowszurestorage, SQDataServices is built on SQL Server, which
makes this evolution more naturafet whatever model it provideshei S O K y’ ZybaPréhiifsihe

same: providing scalable, reliable, and leaost clouddatabasefor all kinds of applicationsAs SQL
Services expands to include more clehased data services, expect to see those services rely on this first
member of the family.

LIVESERVICES

What drives the creation of new application platforms? The answérdage: changgin hardware,
changesin software, and changan how we usepplications and datavobile phones have morphed into
computersfor exampleand servers in the cloud have become big parts of our lives. Applicdiiwmes
becomemore personal, ahasthe data we store in those applications. Combine these changes, and the
stage is set for a new kind of applicatiplatform.

Live Services and the Live Framework exemplify this. Applications can use the Live Framework to access
Live Services data, drthey can also rely on the Live Framework to synchronize this data across desktops,
laptops, and devicesigure 12 showkow Live Services and the Live Framework fit together

Live Services

Windows Live
Applications

Your
Applications

-
=

!

-,

Other Live Storage jive M
Applications

Figure 12: The Live Framework lets applicati@tcess Live Services datad more
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LiveServices ibroken down into several different categories, as the figure shows. Each service allows

access to a particular set of resources, which can be@ideiS OA FA O 2NJ aKIF NBR® C2NJ SEI YL
listisa resource provided bihe Directory servicewhile hisprofile isa resource provided bihe Storage

service Both of theseare userspecific servicesince theyexposeR I i I G KIF G Qa Faa20AF0iSR 6A
user. The Geospatial servipeovides resources that contashared data, however maps and other

geographic information as does the Search service.

The data in Live Services is used by existing Microsoft applicatieagsous waysas the figurendicates
A primarygoal of the Live Framework isnoake it easier to @ate new applications that use this ta

a A ONER lAv2 WMdsh3 dne example of this, a8Vs and end users are free to build othédsof these
applicationsaccess data througthe[ A @S C NJpifrarg @oiflogedtthe Live Operating
Environment How this looks islescribed next

Accessingata

The simplest way to access Live Services ddlieeistly through the Live Operating Environment. Figure
13 shows how this looks.

Live Services

Your
Applications

Live Framework NE .

AP | sivertigh
1ive )
=

o

Figure 13Becauselte Live Framework exposes Live Services déaeHTTPapplications written using
many technologiesanaccess it.

All of the resources provided by Live Servicbsth usercentric and shared are named withURIs. To

access this information, an application can make RESTful reqssgHTTP. Resources can ab&o

accessed via AtomPub or in other HBTP & SR g @ 4 ® | mfgrRatichben BelranhaferrBd? y' S =
using XML 0dSONwith syndication data conveyed usiRE®r Atom.
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To allow a consistent approach to describing and naming Live Services dataetReahimework defines a

resource modelThis model specifies types attte allowedrelationships among instances of those types,

along witha consistentJRInaming schemeApplicatiors can also create custom typessiore their own

kinds of informationTheintent is to provide enough commonality tet applicationgliscover and

navigate Live Services data while also giving application developers the flexibility they need to store

diverse informationAndbecausesach user has detailed control over exactlyieh of herresources are

SELRASR (2 6KAOK | LILX A OlpérdogafataisfrgeR avhidbiel K2¢ f 2y 33 y2 2
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existing Live Services APIs (someticaedthe Windows Live Platform). These APIs vary significant

across applications, howevdsy providing commoriTTFbased access to all of thiformation, the Live

Frameworkwill replacethis older approach with a simpler, more consistent interface

To create an application that accesses Live Services data through the Live Franaesemddoper ifree

to write codeusinga raw HTTP interface. To makds easier, however, the Live Framework also includes
Live Framework ToolkitShese libraries provide a simpler, more natural approach for developédsila
applications that access Live Servigiesthe Live-ramework Microsoft providegoolkits for the .NET
Framework, Silverlight, and JavaScript, and others are likely to emerge from the programming community.
Once againnothing about the way data is exposbgthe Live Framework ties it to Microsoft

technologest Live FrameworRoolkits can be created for any languageplatform.

Usinga Mesh

As long agihas the right permissions, ampplication is free to access Live Services data through the Live
FrameworkOptionally, thoughanl LILX A OF G A2y YA IK{G 0SeeNdmigpayda 2y | &
mesh. If it is, the application has a few more options.

(F
Q)¢
[atN

As described earlieraeh usercan haveher own mesh containg the systems that she uses. For instance,
maybe she has a Window® Xlesktop at worka Macintosh at homea laptop running Windows Vista,

and a phone thatunsWindows Mobile. All of these systerman be gouped into a mesh, asdure 14
shows.
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Figurel4: Adding a system to a mesh installs théve Operating Environmeron that system.

To create a mesh, a usean sigrin using her Live IDhenaccessher own Live Desktofhrough her
browser. Sheusesthiscloudbased applicationo addsystemso hermesh. As Figure lHustrates, the
userspecifies aystemto add, which in thissxampleis her laptop(step 1), and thd.iveDesktopaddsit to
her mesh.To dothis, the LiveDesktopin the cloud downloads and installs a copy of e Operating
Environmentonto this machingstep 2)

Asdescribed earlierthe LiveOperating Environmeriets applications access Live Services dgtddTTP

2 KSy A0Qa dza SR thistonpon¥hBlaoaEs nfor syrolBoNiZes dza SLNEServices
data across the cloud and all systems in the mesh. Figure 15 illustrétédetn
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