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Client Framework

Introduction

About the Technical Overview

This Technical Overview describesthe core architecture put-of-the-boxunctionality programmingnodel, and
technologiesupportedy the ClientFrameworkAfter readingthis documentdecisionmakersshouldhavea good
understandingf the functionatapabilitiesf the Client-rameworlwhiledeveloperandarchitectshouldhaveenough
detail to move forward with application and widget development.

For more information on specific Backbase widgets and commandsArf&dtethacé-or hands-on

examples that demonstrate best practice when developing Backbase applicatioBackdfas¢o the
Examples Pages

Getting Answers

If you are working on a difficult problem that cannot be resolved using information in this document, try the follo

¥ Refer to the other documents listed StattieGuide
¥ Customers with a support license can contact Backbase Support. For more inBontatibBaskbdge 25]

¥ Forhands-oexampleshatdemonstratbestpracticevhendevelopingackbaseapplicationseferto the Backbase
Examples Pages

¥ Searchthe Backbas®evelopeXetworkhttp://bdn.backbase.com) andForunfor informatiormn yourtopic.Your
guestiomayhavealreadyeenansweredf yourquestiomasnotbeenansweredBackbas&echnicabupporthecks
the forums regularly.

Intended Audience

ThisTechnicalOverviews intendedor decisiormakersapplicatioandwidgetdevelopergndotherstakeholdensho
hopeto betterunderstanthe architectureechnologiesindprogramming/scriptitmguagethat makeup the Client
Framework Asthe Client Frameworkprovidesoolsfor all phaseof webapplicationevelopmendjfferentaudiences
will find certain sections more applicable to their needs:

¥ Businesslecisiommakerswill wantto look at the sectionscoveringhe AJAX(AsynchronoukavaScripand XML)
landscapeClientFrameworkrchitecturesupportedcriptingand programmintanguagesandthe out-of-the-bokl
(User Interface) widgets.

¥ Applicatiodeveloperwill be mostinterestedh the sectiongegardinghe creatiorof RIAgRichinternefApplicatics)
with the UlwidgetlanguageBTL(Backbas@&agLibraryand application/presentatiogic with XEL(XMLExecution
Language) and JavaScript.

¥ Widgetleveloperwill find the sectiongegardingvidgetdevelopmentith TDL(TagDefinition.anguagethe Client
FrameworlPI(ApplicatioRrogramminigpterface)and JavaScriptnosthelpfulin understandinigowto createnew
skins,extencexistingvidgetsanddevelogustomwidgets Formoreinformatiolon widgetdevelopmenteferto the
Widget Development Guide
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AJAX and Backbase

Withthe ClientFrameworlBackbaserovidegyouwith a frameworko createRIAghatleveragd JAXechnologie¥.ou
canalsoeasilyintegratg@artsof anapplicationsingthe ClienfFrrameworktoanexistingapplicatiomsa resultyouwill
be able to create an enhanced web experience for the end user.

Understanding the Basics

AJAXs a termthatdescribes collectiorof web developmeréchniquesndtechnologiefor creatingnteractiveveb
applications:

¥ eXtensible HyperText Markup LangdiigklIL) ahscading Style SHESS) for presenting information.

¥ TheDocumenDbjecModelDOMwvhichis the browser'snternarepresentatiasf a webpage manipulatethrough
JavaScript to display information dynamically and interact with the information.

¥ eXtensibldMarkupLanguagéXMLand eXtensibl&tylesheetanguagdransformatiorf&SLTjor datainterchange
between browser and server, and for data manipulation.

¥ TheXMLHttpRequedijectto exchangXMLdataasynchronouslith the webserverusingthe HTTRrotocolThis
meanghatthe clientdoesnothaveto waitfor the dataexchangéo completdeforefurtheruserinteractionvith the
applicatioris possible.As a result, JavaScripprocessingan take place simultaneouslwith client-application
interactionMoreover’ completelpewpagerequests notrequiredn orderfor newdatato be shown Sinceonlythe
necessary data is returned from the server, the user interface appears more reactive to user input.

¥ JavaScripto bind everythingogetherJavaScripis usedto interactdynamicallwvith the presentednformation.
JavaScript functions can be used to change styling or content, as well as manipulate the DOM tree.

Froma technicaperspectivehe use of the XMLHttpRequesdijectallowsapplicationto retrievedatafromthe server
asynchronousfprexampletheresultof alongdatabasguerywhiletheusercontinueto interactviththeapplicatioas
presenteth thebrowsepage Oncehedatatransfeis completethe JavaScriph theclientupdate®nly thoseparts of

a web page that need updating by manipulatinghe DOMwithoutrefreshinghe completepage (as requiredby
conventional web applications), and without forcing the user to wait until communication with the server is comg

Froma conceptuaperspectiveAJAXtechnologyllowsyou to build SinglePagelnterface(SPIl)applicationsThese
applicationsaveonly one completeXHTMIdocumentin whichthe (dynamicgontentof files or datasourceswill be

loadedEnduserinteractionsesultin asynchronowatarequestdso the servelinsteacbf pagerequestsThisresultsin

partialupdatesof the userinterfacetherebyofferingend usersfast responsesmoothtransitiondetweerstates,and
continuous and stable workflows.

Thelook-and-feadf an SPIAJAXapplicatiomanbe similarto a deskto@pplicatiorPresentatioakesplacewithinone
window, and interaction result in updates to part of that window.

In the last few years,a numberof AJAXrameworksveredevelopetb helpeasethe complexityf creatingan AJAX
applicationTheClientFrameworls uniquepecausef its maturityjts strongorogramminmodeljts richassortmentf
interface widgets, and much more as you will see in the next sections.

UsingAJAXandthe SPImodel youwill rethinkhowto configurg/ourback-endo bestservesmall,asynchronoufata
requestsThisway,youcanenhancserveperformancandprovideg/ourenduserwithanimprovedvebexperiencé his
Technical Overviewill help you to achieve this objective.

For general information on AJAXJ&M (programming)escription at Wikipedia provides a good overview.

Web Application Models
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In February2005, Jesse James Garrettpublishedhis now famousatrticle that first used the term AJAX(see

http://www.adaptivepath.com/ideas/essays/archives/000385pnirntiphpedthefollowindigureto illustratehe new
application model:

Figure 1 Blesse James Garret: Classic and AJAX Application Models

Thus,Multi-Pagdnterfacg(MPl)is synonymouwith a classicaweb applicatiormodel,and SPIwith an AJAXweb
application model.

Beforahe XMLHttpRequedijectbecameavidelysupportedby the browsersywebapplicationsereall consideretb be
MPIsMPMwebapplicationaremadeup of a serieof distincivebpagesandeachuserinteractiothatis sentasarequest
to the server results in a complete page refresh.

Figure 2 &PI Model
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InanMPI everytimewe wantedo access newpieceof informatiortheclientbrowsesentanHTTRGET/POSE&quest
to the serverAfterprocessinthe requestthe servereturneda completelpewwebpagewith a completelpewset of
text,imagesandotherresourcdiles,regardlessf the factthatmanyof the element®f thewebpagehadnotchanged.
Becauseachlinkrequirech newpagerequesandeachpagerequestequiredhe downloadf everypageresourcethe
web application sometimes slowed down significantly.

In contrasto the MPImodel,an SPI(as enabledby AJAXechnologieshiftsthe focusof processingnformatiorior
presentation purposes from the server to the client web browser.

Figure 3 £5P1 Model

Usingorowser-controllédl AXechnologie® manageiserinteractiomndasynchronougipwnloaéhformatiofromthe
serveranSPbnlyhasonewebpage Theclientandserveiarestillcommunicatinguttheclienttakesmorecontrobfthe
presentatiolayer.TheBackbas€lienRuntimeequestsliscretemount®f data,andtheservewonlyreturnghosesmall
bits. As a result, the entire page is not reloaded, and the web page feels more responsive.

Workindgromwithintheclientwebbrowserthe ClienFrameworkanmakebothMPlandSPlapplicationscherandmore
responsivddowevethe closerlyoumoveto an SPIthe moreyoucantakeadvantagef Client-rameworkut-of-the-box
functionality.

Client-Server Architecture

Client-serves a two-tierarchitecturevhichseparatethe client(oftenan applicatiothatusesa Ul)fromthe serverThe
client software sends requests to the server, and the server responds with updated information.

In a pre-AJAXvorld,the web servercontrollednostof the clientapplicatiorand presentatiofunctionalityTherefore,
traditionaVPlweb-applicatias in facta one-tieapplicationVithAJAXJavaScripipdateshe presentatiotlynamically,
the XMLHttpRequesindnewdatato the clientwhennecessarandCSSabstractshe presentatioffomthe document
structureThusthe AJAXengindn the browsepatrtialljtakesoverthe webserverfunctionalitygndthereforeananages
greatepartofthe presentatiotier. It mediateetweertheclientrequesandthewebserverroutingonlytheinformation
to thewebservethatmustbe processedshiftingsomeof the responsibilitifomthe serveibackto the clientresultsin
fewer round-trips to the server, and each round-trip contains less data.
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Implementing AJAX Solutions

Wherdesigne@ndimplementedorrectlyAJAXapplicationmadmorequicklythantraditionalvebapplicationsyhichin
turn reduces latency and increases the potential of web applications with robust user interactions.

Theimplementatioof AJAXsolutionganrangefromsimplycreatingan AJAXpageusingan existingH TMLpagewith an
addedAJAXvidgetto creatingan AJAXapplicatiowithdesktop-likeehaviorThisrangeof solutiongllowsorganizations
the possibilityo stagea graduatransitiorof theirexistingviPlinfrastructureéherebymitigatingisk andleveragingheir
existingVIPlinvestment-orthesereasonsa gradualransitiorto an AJAXweb applicationvill oftenbe the preferred
choice. The following list describes the various scenarios in more detail:

Enhanceparts of existingweb pages Organizatiomgantto keeptheirexistingiPlapplicatiorhuttheywantto spiceup
their applicatiorby addingrich AJAXUl widgets,suchas a calendar or contextMenu By creatingAJAXpagesthe
developeincreaseghe usabilityof the applicatiorwithoutchangingthe web applicatiorarchitectureThe Client
Frameworkprovidedlifferentoptionsto enhancexistingweb pagesprogressivelyzormoreinformationieferto the
sectiorEnhancemerih theApplication Development Guide

Figure 4 Adding AJAX to Conventional Web Pages

Builda completeSPIAJAXapplication Thisscenarids typicafororganizationistendingitherto migratea fat serveto

a rich thin client,therebytransformingn entireserver-centerearchitecturéo an RIAor to migratea non-web-based
client-serveapplicatiofiroma fat clientto a web-basedich thin client. Theserepresenalternativeso Swing,VB,or
Oracle Forms, by essentially web-enabling fat client solutions.

Figure 5 B\ Complete SPI AJAX application
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Integrate AJAX applications within an MPI infrastructure To reducerisk and leveragetheir MPI investment,
organizationsiay opt eitherfor an intermediatsolutionor for a graduakransitionwherebypartsof an existingMPI
infrastructurareconvertethtoAJAXapplicationsgavingherestof theirwebpresencentact.Inthisscenarioa seriesof
smalleiSPlapplicationsanbe createdhatintegratéhedynami@synchronousadingf contentviththeirrichwidgets.
Thismakesapplicationsuchasdashboard#ternebankingandadministrativeystemsnoreresponsivandconsistent,
without implementing a domain-wide AJAX solution.

Figure 6 BAJAX Within An Existing MPI Infrastructure

Combiningdifferent AJAXframeworks Organizatiorthathavealreadyadoptedan AJAXsolutiormaydiscovethata
combinatiomf featuresfrom differentAJAXframework$est satisfiestheir requirementdn this circumstancet is
importanthat the frameworksre sufficienthflexibleto accommodatthird-partycomponentsThe ClientFramework
supportgoexistenceiththird-partyrameworkg-ormoreinformationmeferto theBackbas®evelopedetworkwhichis

available dittp://bdn.backbase.com

Application Enhancement Strategies

Havingnadethe decisiorio develoan AJAXapplicationts desigrandimplementatiomustmatchthe requirementsn
the casewherean existingVIPlapplicatiolis portedto an AJAXapplication is essentiato guardagainstregression.
Althoughhe AJAXapplicatiowill be moreresponsivandsophisticatethanits MPlequivalentertaincharacteristiosf
the MPI application may need to be preserved.

Inthissectiorwe arelookingat requirementgumayhavefor yourAJAXapplicatioandwhatimpacthesehaveonyour
application design. We recognize four types of requirements:

1. Progressive Enhancemeiikipedia defines Progressive Enhancement as follows:

Progressivenhancemenseswebtechnologies a layeredashiorthatallowseveryon& accesshe
basiccontentand functionalitypf a web page,usingany browseror Internetconnectionywhile also
providinghosewith betterbandwidttor moreadvancethrowsesoftwarean enhancedersiorof the

page.

If youhavethisrequiremerforyourapplicatiorthenit shouldunctiorwithoutAJAXandwithoutlavaScripT oenable
enhancementsr userswith moreadvancetrowsefacilitiesyoucandevelogyourapplicatiomsingimportHTML
andenhanceHTML. Seethe APIReferencandtheimportHTML demoapplicatioto find moreinformatiomnthese
tags.

2. Gradual Enhancemenbf "legacy"” HTML applications Yourrequirementay be that youneedto enhancean
applicatiorwithouttouchingthe originalcode or by graduallyrefactoringt. Alsoin this caseimportHTML and
enhanceHTML will be very useful to you.

3. Full Rich Internet Applicatiors (RIA). If youaredeveloping newapplicatiofromthe start,youmayconsideto
utilizeall functionalitthatthe ClientFramewor&ffers Asa consequencee applicatiomaynotbe ableto gracefully
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degraddf thenecessarrowsefunctionalitis notpresentOnthe otherhandyouwill be ableto develompplications
that offer a desktop-like experience.

4. Full Rich Internet Applicatiora, optimizedfor performance A full RIArequiresconsiderableesourceso be
transferrefomthe serveito the client-browseim particulaat applicatiostart-up and,if lazyloadings used from
timeto timelater. TheClientFramewor&ffersvariousvaysto improvehe perceivediserexperiencdor exampldy
usingviewHandlers Thismakest possibléo perfornrHTMIrenderingntheserveandsendreadypresentabld TML
pagegothebrowserThedynamidehavioforthepagewill beaddedaterusingviewHandlergthiswaytheuserwill
seea fasterpage-loadingesponseyhileloadingdf dynamidunctionalityill continuen the backgroundseethe API
Reference for more information.

It is obvioughat youcannotcomplywith all four requirementsimultaneousndthat youmayhaveto makecareful
trade-offs.

The next chapter describes how the Client Framework simplifies and enhances AJAX development.
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AJAX Development

Compareditha conventiondliPlapplicatioran AJAXpageor applicatiohasthe capacityo improvebothfunctionality
andthe relateduserexperience-oweverAJAXsolutionsnustbe designedindimplementedccordindgo recognized
software development processes, otherwise the full benefits are unlikely to be realized.

When we discuss the benefits AjAbpage or application, we assume that the application is properly
designed, implemented, and optimized.

Some common challenges AJAX developers face include:

¥ Althougtall moderrbrowsersupporthe XMLHttpRequesijecttheirimplementatiorsf it vary,requiringspecific
implementation in JavaScript for each.

¥ The sending EMLHttpRequestuests and handling of events concerning returned data is far from trivial.

¥ JavaScrips a full-featuredybject-orientddnguagegandif notappliedvithina rigorouslevelopmempirocessit could
lead to application code that is poorly implemented and difficult to maintain.

¥ AdvancedavaScripand CSSknowledges requiredo makesure that AJAXwidgetshavestandardehavioand
presentation in different web browsers.

¥ StandartiTMllackssupporforrichinterfacavidgetsExtensivdevelopmetitneis neededo createdynamievidgets
and advanced functionality such as drag-and-drop, data binding, and skinning.

¥ Itistediousndtimeconsumingp builda customlavaScrigtinctiodibraryandmanagehe XMLHttpRequedtjectn
an AJAX application.

¥ Solutions are often proprietary, thus locking developers into particular technologies.

¥ Bookmarkingnd browserhistoryfunctionalityn AJAXapplicationsan be difficultwherethe browsercannottrack
changes to a section of a web page.

Product Overview

The ClientFrameworlsolvesmany of the problemsof AJAXdevelopmeny providinga robust,standards-based,
easy-to-usdérameworkrom whichyou can build AJAXapplicationsBelowis an illustratiorof the ClientFramework
architectureomthe perspectiveftheprocessinfiowthatoccursafterthe ClienRuntimés loadedFormoreinformation
on what occurs when loading the Client Runtime, you can read inAbplisatitbon. ifecyfie 15]
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Figure 7 ECore Architecture

Lookingat the figurefromrightto left, youseethe resultingvebpageas renderedby the browserThebrowsegetsits
input from the Client Runtime, which transforms the input as it gets it from the server. Note the following:

¥ Thebrowseprocessesl TMlasusualusingthe DOM levelO coreandevenspecificatiorfsomthe\World Wide\Web
Consortium(W30Q _ standards.

¥ Similarly, the browser procesgeaScripandCSS

¥ Input to the browser is tailored by the Client Runtime to what that specific browser can process and how it wi

¥ Inputto the ClienRuntimés an XML documentyhichcancontairelementérommoreadvancedtandardthanwhat
the browser can process, such@s level 2 and 3 core and level 3 events, asxetlthandXML events.

¥ The ClientRuntimeallowsyou to developyour own widgetsusingthe Tag Definition Language(TDL). Once
developed, you can include the definition in your XHTML page and use the widget tag as you would use any

¥ The Client Framework provides sgwérdlindings:

1. Standards-compliant bindings, including XHTMLSM1LBMMIL).

2. Anout-of-the-boimplementatioof a rich setof UlwidgetgBTL), andan XM L-basedexecutiotanguagéxEL).
For more information, refer to the s@gimication Programming Interfacéo(AIR)

3. Your own custom bindings, implemented using the

¥ Serveintegratiosanbewithanyserveandserver-sidscriptindanguagesuchasJava ASFE, php, andsoforth.The
server-sidescriptsoutputan XHTMLdocumenthat can includeall of the higher-levestandard$ase and the
Backbase-specific features that the browser cannot process itself.

Advantages

It is importanto codeweb applicationsisingthesenew standardsind extensiblenarkuplanguage$or the following
reasons:

¥ ConsiddgheovervievoftheBTL widgetdo seehoweasyit is to placemoreinterestingndmorepowerfuélementsn
your page.

¥ SynchronizedMultimedia Integration Language is an XML markup languagefor describingmultimedia
presentations, which is easy to learn. It is available in any browser and doe$Shit rglqyee a

¥ If youarea programmegoumaybe interestedo lookat XEL, the JavaScripilike languageisingan XML syntax,
allowing for all the robustness that an extended markup language can offer.

¥ Neweventsallowyouto moreeasilyreactto conditionghat occurin yourweb page.Someexamplesncludethe
DOMNodelnsertedintoDocument andDOMAttrModified — events.
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Components

The features described above are combined into the following list of components for the Client Framework:

¥ ThelightweighClienRuntiméhatfunctionsisa UIManagefTheenginéuildsyourwebapplicatioandmanagesser
interactionfomwithinyourwebbrowsersendingequestso theserveonlywhennecessaryt supportsiotonlyweb
languagethateverybrowserlreadynderstandsKHTMLJavaScripCSSXPath)putalsomanynewstandardshat
most browsers can not yet processi@®@NMEvents, Xinclude, SMIL) and custom languages defined in the TDL

TheBackbase Tag Librd@yL) provides Ul widgets.
The declarativ@ViL Execution Langudel.).
The bindingag Definition LanguéfieL).

The powerful dual API that lets your application query the core engine using either XEL or JavaScript.

K K K K K

The developer tool to help you with debugging and performance tuning.

In addition to the framework itself, the Client Framework is bundled with the following resources:
¥ ExampleBages Aseriefpracticalexamplethatareeasyto followandthatcombineutorial-likexplanationsith
listings and live demos.

¥ Fully-functionaampleapplications Youcanusetheseapplicationt seewhatthe Client~-rameworkando, or you
can check out the source code to help you with your own applications.

¥ Documentatiaet- ThisincludesnstallatiomndreferencguidesapplicatiodevelopmemianualsandtutorialsFor
more information, refer toSkert Guide

Client Runtime

Thecentralcomponentf the Client Frameworkis the Client Runtime Theruntimeengineconsistof a JavaScript
librarythatis loadedntotheclientbrowsewhentheuseraccessea BackbasapplicationTheClient Runtimemanages
mostof yourwebapplication'presentatiotier, processingontentequest&ndmanagingiserinteractiofromthe web
browser.

Figure 8 Browser in a Browser

Likeyourstandardveb browserthe coreengineworksprimarilyas a markuplanguagerocessont readslanguages,
processeprogrammingnstructionsandrenderghe correctoutputto the browserHoweverthe Client Runtimeadds
many powerful features to the standard web browser, such as:

Browser Equalization

All browseranust processnformationn exactlythe sameway. Whilemostmajorbrowserssupportthe samebasic
specificationshey oftensuppordifferenievelsof thesespecificationszorexamplesomebrowsersuppordifferent
leveloftheDocumeniObjectModel (DOM3pecificationgurthermorearioudvrowsersolddifferentefaulvaluegor
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certainelementsand they do not implementhe exactlanguagespecificationsnsteadtheyimplementhe language
accordingo their interpretationsf standardsThisis troublesomdor developersywho spendhoursand hours of
programming time to ensure that all browsers handle their code in the same way.

Figure 9 Browser Chaos

To solvethis problemBackbasgrovidesour own implementationsf someof thesebrowser-relatestandardskor
examplepur implementatioaf XHTMlequalizests implementatiobetweerbrowsersThuswhenthe AJAXengine
processeXHTMLt will properlynapthe WorldWideWebConsortiurV3CtandarcKHTMElementsindattributego

various web browsers for you.

This document has a complete list of suppebtbdowselfp. 22Jandtechnologigp. 23]

Understanding Existing, New and Custom Languages That Web Browsers Cannot Use

A standardvebbrowseicanonlyunderstandertainanguagesyoucanusetheselanguagesas well as otherexisting
standardanguagessuchas XPattandSMIL Additionallfthe coreenginecanunderstandpdatednewor customXML
standards (through a widget definition using TDL), so that you can easily update existing specifications.

For a complete list of supported standards, refer to theuggaited Languages and Techndndi8s

Application Control

TheClient Runtimeprocesseall of thesdanguaget buildyourwebapplicatiofromyourXMLdocumentgndmanage
changeso thesedocumentDuringthe buildprocessthe Client Runtimetakesthe XMLdatafragmentgmode), and
renderutputiview contenbr view tre€) to thewebbrowserlt alsocreatesontroller objectshatareconnectetb the
mode]| the relatedview node widgetdefinitionsand anyregisterecgventhandlersThisis commonlknownas the
Model-View-ControllefMVCilesigrpattern Formoreinformatiorreferto the sectiorModel-View-ControlstVClp.
14]

Oncehepageis initiallybuilt,the Client RuntimemanagesiserinteractionandapplicatiompdatesDuringapplication
runtimethe enginecoordinateslient-servecommunicatioto ensurethatonlyrequireddatais movedo andfromthe
serverthusminimizinghenumbenof callsto theserverWheneveheuserinteractsviththeapplicatiortheclientengine
will handle the event, updatetinérollers, and re-render theewdata.
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Application Architecture

Thischapterdescribeshe corearchitecturef an applicatiofuilt with the ClientFrameworkincludinghe use of the
Model-View-Controller(MVCHesignpattern,the Backbaseipplication Programming Interfaces (APIs)and the
Backbase application lifecycle.

Model-View-Controller (MVC)

The followingfigure illustrateshow the Client Runtime processeghe Backbase-specifitags and how browser
independence is achieved:

Figure 10 MVC Diagram

MVCis an architecturgpatternthat enablesdomain-specifidata (mode) to be separatedy a controller from its
presentationiéw), thereby improving flexibility and reusability.

TheClient Runtimeapplieshe MVGasfollowsthe browsetoadsthe XHTMdocumenandcreatesa DOMreefromit.
Oncehe Client Runtimeloadsthe buildphasestarts the enginenspectshe DOMree,andbeginollectingll of the
Backbase-enablédgmentsThesdragmentsrethe partsin yourXHTMdocumenthatareenclosedh script  tags
withtype="application/backbase+xml" . Thefragmentareplacedn a newXMLstructurewhichrepresentthe
model

TheenginanalyzethisstructurendconstructsvonewversionsftheXMLdata ltinitiallycreates serieof controller
objects, which tl&ient Runtimahen renders into/eew treethat represents the visualized application.

Ideallypur APlandlanguagémplementatiorshouldoperatedirectlyon the modelnodes. Workingpn the modelrather
thantheviewoffersa numbenfadvantagesuchasabstractiofromthe browserHoweverye cannotirectourAPland
languag@mplementatiomsthemodelnodes, becausé/icrosoftinternetExplorercannoprocesgropertiesnmodel
nodes.

Toindirectlymanipulat¢he modelthe AJAXenginecreatesan objectrepresentatiaio programmaticallyorkwith the
modelAcontrolleris createdoreachmodelnode Eachcontroller containg referencéo therelatednodelnodeand
view node as wellas a pointerto a widgetthatis definedn the Tag Definition Language(TDL)anda list of event
handlers.

Inthe Client Framework the developeperformsperationsnthesecontrollers, butnotonthe view. OurAPlandits
supportethnguages/technologafi®perat@nthesecontrollers. Client-siddevelopenshousedto workdirectlyonthe
view treewillrecognizenanyofthesemethodsexcepthatthesemethodeperatenthecontrollers. Youneednolonger
worryaboutcodingfor particulatbrowsersnor worryaboutupdatinghe modelor the view, becausechangego the
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controllerarecommunicateid boththe XMLmodehndtheviewtree. Furthermorghesecontrollers areeasieto work
on,becauséherearefewemodedo manipulatddowevethefina XHTMktructurés morecomplexhanthe structuref
either thenodel treeor thecontrollers.

Bycreatingontrollers basednthestructurefthemodeltree, andby providing simpleprogrammingiodeto workon
thecontroller, youcancreaterobustreusablevidgetsandapplicationsyhileconcealingnycomplexitfromthosewho
simply want to add tags to an application.

Programming Model

TheClient Frameworkoffersa simpleandrobusiprogrammingiodeto manipulatgourwebapplicationViththe TDL,
youcan createand extendelementsYoudo not needto learna new set of conceptsbecause/ouwill use common
programming concepts, such as methods and properties. Similarly, the synta® oaasyual understand.

With the du&lP]you can use eitllavaScripr the declaratiXaVL Execution Langu@d. as your
programming language of preference.

Theuseof XEL hasa distinctadvantageverJavaScript WherusingJavaScripfforasynchrono®mmandsgjoumust
perfornfairlycomplexyrogrammintp ensurghatcommandareexecuteih the sequencgouwantthemexecuted-or
exampleif youperformaload (usingKMLHttpReque3ifollowedyanalert ,thealertwouldbeshownin JavaScript
before the load completed, unless you coded appropriate caltbaagke #ert waits until the load completes.

WealsoofferaninheritancenodelthatsupportsnultipleinheritanceAdditionallyye offerpre-builpropertygettersand
settersattributechangers;onstructoranddestructorgndresourceéagsfortheeasycreatiorof elementsConsequently,
you can use a powerfuprogramminganguagevith benefitdike abstractionieusabilityand codemaintenancel he
developawvhoputsinstancesftheseslementi anapplicatiowill remairunawaref allthiscomplexitytheysimplyadd
rich widgets to their web pages, set attributes on these tags, and add events and commands.

Application Lifecycle

Introduction

Initiallya Backbase-enablXtH TM-documenseemdo be anordinaryXHTMHdocumentoweverit mustcontaira few
elementshatallowthe Client Runtimeto load.Theseslementindicatdo the Client Runtimewhichpartsof the XHTML
document are Backbase-enabled and which parts are not.

Theapplicatiofifecyclalescribebowthe AJAXengindoadshowthe Client Runtimebuildsa clientapplicatiowithyour
raw materialsandhowit handlesiserinteractiomluringapplicationuntimeThelifecyclecanbe brokerdownintothree
phases: the boot phase, the build phase, and the runtime (execution) phase.

Boot Phase

Beforea userrequesta webpagewith a ClientFrameworkpplicatiorthe ClientRuntimeloesnot existon the user's
computerAsdescribedh the sectiorModel-View-ControlletVClp. 14, the browsetoadsthe entireHTMLdocument,
buildits ownDOMwithit, andloadsthe scriptsdefinedn thescript  tags,thefirst of whichbeingthe ClientRuntime
JavaScripfile.

Eachwebapplicatiothat usesthe ClientFrameworknustcontaina Backbase-specifitartuppagefor the processing
describedboveto succeedin a SinglePagenterfac€SPl)thereis onlyonestartuppage whilea Multi-Pagénterface
(MPImayhaveseveraktartuppages.Y oucanaddcodeon the startuppageto includethe JavaScrigtbraryfile called
Backbase_4 2 1/engine/boot.js
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Example 1 hcluding the Boot File

<html xmlns =" http://www.w3.0rg/1999/xhtml| =
<head >
<titte >Startup Page </title >
<script  type ="text/javascript " src =" Backbase 4 2 1/engine/boot.js ">

<l--
include files and application
->
</ head >
</ html >

TheBackbase 4 2 1/engine/boot.js file detectghe clientbrowsetypeandloadsotherruntimefiles. Oncethe
page loads, the Client Runtime starts building your application.

Build Phase

Inthe buildphasethe coreenginecheckghe validityof the XMLfragmentgmode), whichare placedbetweerscript
start and end tags with type="application/backbase+xml" . The engine processesthem, constructsa
representation of the XML structureo(itreller objects), and renders the initial displayed in the client browser.

In an AJAX application, while there is an initial build phase, building may continue during the execution of
application. For example, when a new piece of content is asynchronously loaded in response to a user
interaction, the application is updated during application runtime.

Once the engine loads, the Client Runtime collects all occurrestcags tfitbe"application/backbase-+tagl”

ForXHTMIcontentthatis enclosedetweerthesescript  tagswith type="application/backbase+xml" , the
Client Runtime takes over processing the application from the client browser.

Example 2 Bcript Tag and Configuration Include

<body >
<div >
The Backbase engine does not process this element; it is processed by the client
browser.
</ div >
<script ~ xmins =" http://www.w3.0rg/1999/xhtml " type ="application/backbase+xml =
<l--
configuration file that handles the inclusion of appropriate widget definition
files
>
<xi :include href ="Backbase 4 2_1/bindings/config.xml ">
<div >
The Backbase engine processes all instructions between the script tags.
</ div >
</ script >
</ body >

Youcannowdeclarallthenecessargamespacewithinthis<scripttype="application/backbase+xml"></schjuek.
Then, the engine moves to the next line of code.

Beforeaddingelementgo yourapplicationyou mustincludeall the widgetdefinitiorfiles requiredby the application,
includinghe XHTMIlanguageémplementatioBTLUI widgets,and customwidgets.The core enginecannotprocess
XHTMior a BTLwidgetona webpageuntilyouincludethe appropriatelement/languagefinitiorfiles. Weprovidean
automatethinding/loadingechanisrin a configuratiofile calledBackbase_4_2_1/bindings/config.xml . This

mechanism ensures that widget definitions are loaded only when required by the application, and are never relc
When reading a widget definition file, the engine validates it, and adds the definition to its runtime environment.

TheClientRuntimehenwalksthrougtthe code.Thiscodeis a combinatioof XHTMLBTL andothersupportednarkup
languagesas well as runtimelanguagessuchas JavaScripor XELIf the engineencountera BTLtag, it createsa
controllerand adds DOM nodes toithe tree
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Theenginecontinuesintilthe scripttagis closed Subsequetinesof codeare processedirectlyby the clientbrowser,
unlessanothekscripttype="application/backbase+xml"></sciiagrts createdAt that point,the ClientRuntimewill
take over again. The build phase is complete when all elements are rendered to the web browser.

Runtime Phase

Intheruntimephaseuserinteractionviththe applicatiors communicate the Client Runtimethrougteventhandling
and dispatchinglf thereis a reasonto accessthe server,suchas to loadan XML fragmentor retrievedatabase
informationit doesso by automaticallynanaginghe XMLHttpRequesobject. The engineproperlymanageshe
representaticandviewof the datastructurelt alsolimitsthe numberof roundtripsto the serverwhichimproveshe
responsiveness of the application.

Whernthe userinteractswith the applicationtheytriggeran eventhandleembeddedvithineitherinstancedataor the
applicatioitself. Thecoreengingprocessethe executiotanguag€XEL or JavaScrip) codewithinthe handleradjusts
attributesand propertiesandappendsremovesor manipulatesbjectnodes At the endof the processit updateshe
application state and sends only the changed data to the renderer.
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Backbase Technologies

Markup Overview

Thischapteigivesan overviewof the extensiblenarkuplanguageslevelopetlty BackbaseThesectiongollowinghis
overvievprovidslightlynoredetailoneachmarkuganguagendillustratessomecodingexamplethatshouldyiveyouan
idea of what programming a web application usihgrtherameworkproduct is like.

If you would like to try these examples yourself, refspptichon Development Gufdeinstructions.

Formoreinformatioron eachmarkuplanguageteferto the ApplicationDevelopmentGuide WidgetDevelopment
Guide andAPI Reference

Application Programming Interface (API)

TheClient Runtimeprovidegn AP to allowrequestgor serviceslt is simplya syntaxby whichyougetthe engingo
workfor you.By callingmethodsand propertiesnd passingargumentsas definedby the API, youcanmaximizehe
flexibilityandfunctionalitgf yourapplicationY oumustunderstanendproperlyusethe API to maximizeouruseof the
Client Framework

Weprovidea dualAPI: a declarativéP| anda JavaScriptAPl. Youcanperfornthesametaskseitherthrougtithe XML
ExecutionLanguage(XEL)/Command-unctions throughlavaScripf or youcanmixandmatch.Thissectiorprovides
an overview of the primary components’éflthe

Declarative:

Thedeclarativé\PI is availabléhrouglthe XEL andthe Command~unctions Youcanalsoaccessnethodslefinedn
theJavaScriptAP| with theXEL calltag.

JavaScript:

TheJavaScriptAPI consists of five primary components:

¥ bb ObjectThisAPIs responsible for basic core functionality, such as calling methods and getting/setting prope

¥ bbUTtilityObjects Thispartofthe APIs attachedo thebb objectlt containsitilityfunctionssuchasbrowsedetection,
string manipulation, and data binding.

¥ bbComman®bject Thispartofthe APis attachedo thebbobjectlt containshesameCommanBunctionésuchas
loadandalerj that are used in the declar@dramand FunctigkRl

¥ DOMLevel2 CoreObjects The DocumenObjectModel(DONIis an object-orientetepresentatioof the logical
structure ofMLdocuments. These base class objects represent our implemen@@ivi of the

¥ DOM.evel 3 Event Objethis object allows complicated event creation and management.

For more information on each of daga&criphPlcomponents, refer to &l Reference

Markup Languages Overview

Thekey insightinto understandingow to developBackbaseapplicationss the understandinthat you will develop
eXtensibledyperTexiViarkup LanguagegXHTML) documentasbeforeusingfamiliacXHTML syntaxandtechnology.
Additionally, some parts are enabled with Backbase Framework usiigliseyrdaxdand technology.
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Backbasédas developedeveralextensiblanarkuplanguageshat you can use, whichare processedy the Client
Runtime

¥ TheBackbaseTag Library (BTL) provides/ouwith reusablegxtensibl®ut-of-the-bo}Iwidgetswhichmitigate
cross-browseroblemandfacilitaterapid Application Developmen(RAD). Thesavidgetaisea declarativenodel
that is familiarto anyonewho knowsstandardHTML. The Ul widgetsare supplementeldy behaviorssuchas
dragAndDropandresize thatcanbeappliedo differentarkuganguaged-hefollowindigurelllustratesll available
widgets:

Figure 11 BTL Widgets

¥ TheXEL is a declarativexecutiofanguagéhatprovidesin application-levalternativéo JavaScripf andmanages
asynchronowperationthatareverydifficultto progranandmanageisingJavaScripit WithinXEL, youcanalsouse
declarativ€ommand Functiorthat facilitate complex application functionality.

¥ TheTDL isabindindanguag¢hatletsyouextendB3TL Ulwidgetsaddskinsandnewlanguagémplementationand
create your own widgets or extensible markup languages.

Namespacemeusedto separatenultiplesyntaxspecification$n mostcasesa Uniform Resourcddentifier (URI) is
usedasthe namespac&ometimegpeninghis URI in a browsewill directyouto anonlinesyntaxspecificatiorRroper
namespaceeclaratiomcorporatedocumentypedefinitionwhichenablegditorsandbrowserso validateXML source
code.

Wherusingthe Backbasémplementatioof XHTML, manyXHTML element&ndcorrespondirgftributesreallowed
withinyour XML file. Foran overviewof supporteclementsand attributesyeferto the appendiof the Application
Development Guide.

For more information on the markup languages mentioned in this sectioiPéfReterdnee

BTL Ul Widgets

The Client Framework usingthe Client Runtimeto correctlyprocessextensiblenarkuplanguagesprovideshe
BackbaseTag Library (BTL), whichcontains full suiteof out-of-the-bolIwidgetsThesewvidgetssavehundred®f
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hoursof developmettitme,becausé¢heyprovideichfunctionalitygnd(likeour XHTML implementatioajeequalizetb
handleross-browséncompatibilitiesoreovetheyarereusablandfullyextensiblegnablingouto easilyalterboththe
functionality and presentation of the widget.

Usinga widgetis as easyas addingthe correctB TL tag to yourapplication-orexamplethe followingcodecreatesa
tabBox which is a container used to display tabbed pages of elements:

Example 3 EabBox widget

<script  xmins =" http://www.w3.0rg/1999/xhtml " xmins:b =" http://www.backbase.com/2006/btl
type =" application/backbase+xml =
<b: tabBox >
<b: tab label ="2001"><!-- 2001 content --></ b:tab >
<b: tab >
<b: label >Seven Samurai </ b: label >
<l--  Seven Samurai content -->
</ b: tab >
<b: tab label =" Life is Beautiful "><l-- Life is Beautiful content --></ b:tab >
</ b: tabBox >
</ script >

The resultingbBoxlooks like this:

Figure 12 BTL tabBox Widget

For more informationBir, refer to thAPI ReferencandApplication Development Guide

Behaviors

TheClient Frameworkprovidesehaviorswhichare language-independemits of genericfunctionalitghat can be
applied to a widget, sucheaszeanddragAndDrop

Youcanapplya behavioby codingan attributein a Ulwidget.Thefollowingcodeexampleshowsthe resizebehavior
applied to adHTML divelement:

Example 4 ®HTML div widget resize

<script  xmlins =" http://www.w3.0rg/1999/xhtml " xmins:b =" http://www.backbase.com/2006/btl
xmins:e =" http://www.backbase.com/2006/xel " type =" application/backbase+xml =
<div e:behavior ="b:resize " resizeEdges ="right " style ="border: 1px solid black; width:
500px; ">
Here's more information about the Backbase Client Edition 4.0...
</ div >
</ script >

XEL and Command Functions

XEL is a declarativexecutiodanguagehat performshe sametasksas JavaScript It is deliveredvith the Client
Frameworkto handleeventsandapplicatiorfiunctionalitgluringapplicatiomuntime.In yourapplicationgjoucanuse
eitherXEL orJavaScripi depending on your needs. There are three specific reasoBs tostsad ofavaScript
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¥ PersonaPreference If you are comfortablevith XMEbasedsyntaxand do not alreadyknow (or wantto know)
JavaScript

¥ Asynchronous Events - It is difficult to create and handle thestagaSaiipin

DevicéAbstraction Becaus&ELs a declarative{MEbasedanguagét is devicandependenallthatis requiredo
makeXELlworkwitha non-browser-baseéedvicas a hookin thedeviceo readXMLfragmentandan XSLBtylesheet
to convert thé€ELinto a syntax that the new device would understand.

XEL containgll the hallmarkf a programmintanguageincludinghe abilityto createfunctionsgall methodsset
variablesgxecutelavaScriptor XPathcommandgrogranconditionadnditerativestructuresandcapturesrrorslt is
easyto use;yousimplyhaveto nestyourXEL in anothewidgetThiscodeexamplashowshowyouwoulduseXEL inyour
application to attach>éal event handler to @Rl TML element:

Example 5 ®EL handler widget basic implementation

<div >
<e: handler event ="click " type ="text/javascript e
alert('l am clicked!’);
</ e: handler >
Click me!
</ div >

For more informationXdl_refer to th&PI ReferencandApplication Development Guide

Command-unctionsareprovideésa conveniend® makecomplicategrogrammingskseasy Theycanbeaccessed
declarativelyr by usinga JavaScriptsyntaxThefollowingodeexampldlustrateshe declarativenethodf loadingan

externakKML fragment:
Example 6 Bommand load
<script  xmins:e =" http://www.backbase.com/2006/xel
xmins:c =" http://www.backbase.com/2006/command " xmins =" http://www.w3.0rg/1999/xhtml
xmins:b =" http://www.backbase.com/2006/btl " type =" application/backbase+xml ">
<div >
<e: handler event ="click " type ="application/xml ">
<c:load url ="data.xml " destination =" id('destinationDiv") " mode="replaceChildren
/>
</ e: handler >
</ div >
</ script >
TDL

Whilemanyapplicatiordevelopersvill find that they needonly BTL widgetsand XEL or JavaScriptto createrich
applicationstherdeveloperwill wantto extendhe Client Frameworkwiththeirownskinsor elements-orthisreason,
theClient Frameworkprovideshe Tag Definition Language(TDL), whichis a custonmarkuganguagéor developing
widgets or other extensible markup languages.

TDL isadeclarativerayforyouto defineyourcustonwidgetydescribingrogramminiyinctiongn XML. TDL contains
the necessarglement®f a programminnguagef-orexample] DL tagsthatareavailablencludeslementmethod
propertyconstructor/destrugtandhandlerLikeothemprogramminnguages, DL support@dvancedbject-oriented
concepts, such as multiple inheritance. Execution codelaritt€nripior XEL can be embedded in these tags.

WithTDL, youcancreatea widgetefinitiorthatdevelopersanthenusein a webapplication hecoreenginéringshe
widget into memory, creates a widget instance, and renders the instance data.

Becaus¢he Backbas®&TL Ulwidgetsare builtusingTDL, youcanuseTDL to extendhe BTL widgetsMostwidget
developmentill eitherextendandthusreuseBTL widgetsgcreatecustomwidgetsor develogentirelynewextensible
markup languages.

For more informationTdl, refer to thAPI ReferencandApplication Development Guide
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Appendix

Supported Browsers

TheClienRuntimeupportethrowsetist is alwayslefinediy the latestminorversiorof all browserdisted. Theprimary
reasorfor thisis becausdrowsewendorensurecompatibilitpf minorversiorreleaseswhichare usuallyimportant
security updates that are highly recommended by browser vendors for end user security.

The following browsers are supported:

Supported Browsers

Adobe Air 1.0

Firefox 1.5

Firefox 2

Firefox 3

Internet Explorer 6

Internet Explorer 7

Netscape 9

Opera 9.27

Safari 3

Supported Browsers (Core only)

Internet Explorer 5.5
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Supported Client-Side Languages/Technologies

Webdevelopmemanseemoverlycomplexecaussomanydifferenskill setsarerequiredHowevelhy supportingpoth
standards-basdanguageandcustonmlanguageghe ClientRuntimeallowsthe developebothflexibilityandpowerthat
they would not have when working directly with a web browser.

Thekeyto goodAJAXdevelopmens understandinthe completadevelopetoolboxandthe bestuse casesfor each
technology. The following table describes the technologies that are provided out-of-the-box by the Client Runtin

Language Used By Description Version

BTL (Backbase Tagpplication BTL consists of widgets that cover most of your web4.2.1

Library) developer application needs. They can be easily extended with added
functionality or presentation.
CS3Cascading application CSS is a simple mechanism for adding style (such agfbnss0
Style Shegt developsy colors, spacing) to web documents.
widget
developers
DOM (Document | application The DOM is a platform- and language-neutral interfa2edtha0
Object Model) developers, enables programs and scripts to dynamically access and
widget update the content, structure and style of documents. The
developers DOM API provides core definitions, event handling, and a
way to navigate the DOM tree, which is how elements are
structured.
The Client Runtime implements the complete DOM | Level 2
Core and part of the DOM Level 3 events standard. This
means that when using execution languages, you can
manipulate the DOM according to its specifications|
JavaScript application JavaScripiis a prototype-based scripting language with®
developers, syntax loosely based on ZwAScripengine relies on a
widget host environment (such as a web browser) into which it is
developers embedded. The purpos&wohScripis to write

client-side functionality embedded in (or included from)
HTML pages.

TheClient Runtimas designed to reduce or eliminate the
need fodavaScripby providing a completely declarative
way to develop web applications. However, we do offer a
powerfulavaScriptAPl and the ability to usevaScript

to accesSlient Runtimdunctionality.

SMILSynchronized application

Multimedia developers,
Integration widget
Language developers

XELXML Executionapplication
LanguagdeSee the developers,
Client Framework| widget

documentation) | developers

SMiLl(pronounced "smile") enables simple authoring &f.1
interactive audiovisual presentaBdfisis typically used
for "rich media"/ multimedia presentations and animations.

XElis a declarative execution language delivered witd thé
Client Runtimi provides a declarative alternative to
JavaScriptn conjunction with tbemmand Declarative
AP]you can us¢Elto make requests of @lent
RuntimeApplication develapsill primarily uséElon

their instance page to deal with user interactions.
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Language Used By

TDLTag Definition widget
Language developers

XHTMleXtensible | application
HyperText Markup developers,

Languade widget
developers

Xlnclude application
developers,
widget
developers

XML(eXtensible | application
Markup Language developers,
widget

developers

XML Schema application
developers

XPatifXML Path | application
Languade developers

Description Version

TDLUs a custom binding language that allows you to 4.2.1
develop custom elements, extend existing elements, create
skins, or develop nEMLbased languages. You can

define your owtMLtags usin@DL It enables you to

attach logic, behavior, and style to your custom widgets.
TDLconsists of markup tags that are mapped to core
objects. It can also be used to implemebOidw

interfaces, and (in conjunction with other specifications)
enables arbitrary tag sets to be implemented as widgets.

XHTMls a family of current and future document typek 1
and modules that reproduce, subset, andrékidhd
reformulated XKML XHTMIs the primary markup
language recognized by web browseGlidifteRuntime
implementation ¥HTMis delivered as a file to be
included in your application.

TheXInclud&anguage specifies a processing model aiddd
syntax for general-purpose, client-side document inclusion.
Inclusion is accomplished by merging a nuixigkr of
information sets. In Migent Runtim&Includevill

primarily be used to include widget definitio Dking

files anKMLfragments that will be asynchronously loaded
into the application.

XMlLis a simple, very flexible text format derived from1.0
SGML (ISO 8879). It is a general-purpose markup language
for creating special-purpose markup languages, capable of
describing many different kinds of data. Its primary purpose
is to facilitate the sharing of data across different systems.
TheClient RuntimesesXMLas a standard by which to

process one type of information into information readable
by a web brows&TLandXHTMareXMEbased

languages used to describe the appearance and behavior of
a web page. Tdient Runtinadso allows the useXdfiL

for retrieving data from and storing data in back-end
systems like relational databases.

XML Schenexpress shared vocabularies and allow | 1.1
machines to carry out rules made by people. They provide a
means for defining the structure, content and semantics of
XMLdocuments. They can be used to ensure correct

widget and attribute usage, as well as field validation.

XPatlis a language for targeting parts Xidn 1.0,2.0
documentXPatlwill be used in conjunction Wkito (partial)
select and manipulate application elements.
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Contact Backbase

Community

The BackbaséevelopeNetworkhttp://bdn.backbase.com bringsmanydevelopersesourcesuch as the latest
releaseserrataupdatespewsandourfreeforumto yourfingertipsArchitectandevaluatorsiill alsobenefifromthe
insights and articles posted by Backbase and by the community.

Support

Freecommunity-baseslipportis availablehroughour BackbasédevelopeNetworkdiscussiorforums.Commercial
supporis availabléhrougha BackbasgearlysubscriptionyhichincludegproductsupporandsoftwardicensesThis
supportis usefulfor individualsand businessesequiringsuperiortechnicalsupport,regularmaintenanceeleases,
notificatiorand alertson productissues knowledgdaseaccessemailor phonesupporthot fixes,and an account
manager.

Learn morduttp://www.backbase.com/support

Training

Backbasérainingcoursesare designedor a wholerangeof developersrom AJAXbeginnerso enterpriselevelopers.
Coursesre availableonline,on site, andin classroonsettings Ouronlineclassesare live with real-timeinstructors.
Trainingittendeeareencourageth communicatie realtimewiththeinstructorAll of ourinstructorgeire AJAXexperts

with extensive teaching experience.

Learn mordattp://www.backbase.com/training

Sales

Forsales-relateguestionandinquiriesgontacyouriocalor regionabffice Forup-to-daténformatioonourglobabkales
offices checkittp://www.backbase.com/contact

You can also submit questions to our general email adontast@backbase.com

North America Europe EMEA

635 Mariners Island Blvd, Ste 200 Stephensonstraat 19

San Mateo, CA 94404 1097 BA Amsterdam

USA The Netherlands

P: +1 866 800 8996 P: +31 (0) 20 465 8888

F: +1 650 638 0335 F: +31 (0) 20 750 7301
E:sales-us@backbase.com E:sales-eu@backbase.com
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