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This Technical Overviewdescribesthe core architecture,out-of-the-boxfunctionality,programmingmodel, and
technologiessupportedby the ClientFramework.After readingthis document,decisionmakersshouldhavea good
understandingof the functionalcapabilitiesof theClientFrameworkwhiledevelopersandarchitectsshouldhaveenough
detail to move forward with application and widget development.

FormoreinformationonspecificBackbasewidgetsandcommands,referto theAPIReference. Forhands-on
examplesthatdemonstratebestpracticewhendevelopingBackbaseapplications,referto thetutorials,which
are available athttp://bdn.backbase.com/client/examples.

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

¥ Refer to the other documents listed in the Start Guide.

¥ Customers with a support license can contact Backbase Support. For more information, seeContact Backbase[p. 25].

¥ Forhands-onexamplesthatdemonstratebestpracticewhendevelopingBackbaseapplications,referto theBackbase
Examples Pages athttp://bdn.backbase.com.

¥ Searchthe BackbaseDeveloperNetworkForumsat http://bdn.backbase.com/forumfor informationon yourtopic.
Yourquestionmayhavealreadybeenanswered.If yourquestionhasnotbeenanswered,BackbaseTechnicalSupport
checks the forums regularly.

ThisTechnicalOverviewis intendedfor decisionmakers,applicationandwidgetdevelopers,andotherstakeholderswho
hopeto betterunderstandthearchitecture,technologies,andprogramming/scriptinglanguagesthatmakeup theClient
Framework. AstheClient Frameworkprovidestoolsfor all phasesof webapplicationdevelopment,differentaudiences
will find certain sections more applicable to their needs:

¥ Businessdecisionmakerswill want to lookat the sectionscoveringthe AJAX(AsynchronousJavaScriptandXML)
landscape,ClientFrameworkarchitecture,supportedscriptingandprogramminglanguages,andtheout-of-the-boxUI
(User Interface) widgets.

¥ Applicationdeveloperswill bemostinterestedin thesectionsregardingthecreationof RIAs(RichInternetApplications)
with the UIwidgetlanguageBTL(BackbaseTagLibrary)andapplication/presentationlogicwith XEL(XMLExecution
Language) and JavaScript.

¥ Widgetdeveloperswill find thesectionsregardingwidgetdevelopmentwith TDL(TagDefinitionLanguage), theClient
FrameworkAPI(ApplicationProgrammingInterface),andJavaScriptmosthelpfulin understandinghowto createnew
skins,extendexistingwidgets,anddevelopcustomwidgets.Formoreinformationonwidgetdevelopment,referto the
Widget Development Guide.

About the Technical Overview

Getting Answers

Intended Audience

Introduction
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WiththeClientFramework,Backbaseprovidesyouwitha frameworkto createRIAsthatleverageAJAXtechnologies.You
canalsoeasilyintegratepartsof anapplicationusingtheClientFrameworkintoanexistingapplication.Asa result,youwill
be able to create an enhanced web experience for the end user.

AJAXis a termthatdescribesa collectionof webdevelopmenttechniquesandtechnologiesfor creatinginteractiveweb
applications:

¥ eXtensible HyperText Markup Language(XHTML) andCascading Style Sheet(CSS) for presenting information.

¥ TheDocumentObjectModel(DOM),whichis thebrowser'sinternalrepresentationof a webpage,manipulatedthrough
JavaScript to display information dynamically and interact with the information.

¥ eXtensibleMarkupLanguage(XML)andeXtensibleStylesheetLanguageTransformations(XSLT)for datainterchange
between browser and server, and for data manipulation.

¥ TheXMLHttpRequest objecttoexchangeXMLdataasynchronouslywiththewebserver,usingtheHTTPprotocol.This
meansthattheclientdoesnothaveto wait for thedataexchangeto completebeforefurtheruserinteractionwith the
applicationis possible.As a result, JavaScriptprocessingcan take place simultaneouslywith client-application
interaction.Moreover,a completelynewpagerequestis notrequiredin orderfornewdatato beshown.Sinceonlythe
necessary data is returned from the server, the user interface appears more reactive to user input.

¥ JavaScriptto bind everythingtogether.JavaScriptis usedto interactdynamicallywith the presentedinformation.
JavaScript functions can be used to change styling or content, as well as manipulate the DOM tree.

Froma technicalperspective,the useof the XMLHttpRequestobjectallowsapplicationsto retrievedatafromthe server
asynchronously;forexample,theresultofa longdatabasequery,whiletheusercontinuesto interactwiththeapplicationas
presentedin thebrowserpage.Oncethedatatransferis complete,theJavaScriptin theclientupdatesonlythosepartsof
a web page that need updating by manipulatingthe DOMwithoutrefreshingthe completepage(as requiredby
conventional web applications), and without forcing the user to wait until communication with the server is complete.

Froma conceptualperspective,AJAXtechnologyallowsyou to build SinglePageInterface(SPI)applications.These
applicationshaveonlyonecompleteXHTMLdocument,in whichthe (dynamic)contentof filesor datasourceswill be
loaded.Enduserinteractionsresultin asynchronousdatarequeststo theserverinsteadof pagerequests.Thisresultsin
partialupdatesof the userinterface,therebyofferingendusersfast response,smoothtransitionsbetweenstates,and
continuous and stable workflows.

Thelook-and-feelof anSPIAJAXapplicationcanbesimilarto a desktopapplication.Presentationtakesplacewithinone
window, and interaction result in updates to part of that window.

In the last few years,a numberof AJAXframeworksweredevelopedto helpeasethe complexityof creatingan AJAX
application.TheClientFrameworkis unique,becauseof its maturity,its strongprogrammingmodel,its richassortmentof
interface widgets, and much more as you will see in the next sections.

UsingAJAXandtheSPImodel,youwill rethinkhowto configureyourback-endto bestservesmall,asynchronousdata
requests.Thisway,youcanenhanceserverperformanceandprovideyourenduserwithanimprovedwebexperience.This
Technical Overviewwill help you to achieve this objective.

For general information on AJAX, theAJAX (programming)description at Wikipedia provides a good overview.

Understanding the Basics

Web Application Models

AJAX and Backbase
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In February2005, Jesse JamesGarrettpublishedhis now famousarticle that first used the term AJAX(see
http://www.adaptivepath.com/ideas/essays/archives/000385print.php). Heusedthefollowingfigureto illustratethenew
application model:

Figure 1Jesse James Garret: Classic and AJAX Application Models

Thus,Multi-PageInterface(MPI)is synonymouswith a classicalweb applicationmodel,and SPIwith an AJAXweb
application model.

BeforetheXMLHttpRequestobjectbecamewidelysupportedby thebrowsers,webapplicationswereall consideredto be
MPIs.MPIwebapplicationsaremadeupofaseriesofdistinctwebpages,andeachuserinteractionthatissentasarequest
to the server results in a complete page refresh.

Figure 2MPI Model
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InanMPI,everytimewewantedto accessa newpieceof information,theclientbrowsersentanHTTPGET/POSTrequest
to theserver.Afterprocessingtherequest,theserverreturneda completelynewwebpagewitha completelynewsetof
text,images,andotherresourcefiles,regardlessof thefactthatmanyof theelementsof thewebpagehadnotchanged.
Becauseeachlinkrequireda newpagerequestandeachpagerequestrequiredthedownloadof everypageresource,the
web application sometimes slowed down significantly.

In contrastto the MPImodel,an SPI(asenabledby AJAXtechnologies)shiftsthe focusof processinginformationfor
presentation purposes from the server to the client web browser.

Figure 3SPI Model

Usingbrowser-controlledAJAXtechnologiesto manageuserinteractionandasynchronouslydownloadinformationfromthe
server,anSPIonlyhasonewebpage.Theclientandserverarestillcommunicating,buttheclienttakesmorecontrolof the
presentationlayer.TheBackbaseClientRuntimerequestsdiscreteamountsof data,andtheserveronlyreturnsthosesmall
bits. As a result, the entire page is not reloaded, and the web page feels more responsive.

Workingfromwithintheclientwebbrowser,theClientFrameworkcanmakebothMPIandSPIapplicationsricherandmore
responsive.However,thecloseryoumoveto anSPI,themoreyoucantakeadvantageof ClientFrameworkout-of-the-box
functionality.

Client-serveris a two-tierarchitecturewhichseparatestheclient(oftenanapplicationthatusesa UI)fromtheserver.The
client software sends requests to the server, and the server responds with updated information.

In a pre-AJAXworld,the webservercontrolledmostof the clientapplicationandpresentationfunctionality.Therefore,
traditionalMPIweb-applicationis in facta one-tierapplication.WithAJAX,JavaScriptupdatesthepresentationdynamically,
theXMLHttpRequestsendnewdatato theclientwhennecessary,andCSSabstractsthepresentationfromthedocument
structure.Thus,theAJAXenginein thebrowserpartiallytakesoverthewebserverfunctionality,andthereforemanagesa
greaterpartof thepresentationtier.It mediatesbetweentheclientrequestandthewebserver,routingonlytheinformation
to thewebserverthatmustbeprocessed.Shiftingsomeof theresponsibilityfromtheserverbackto theclientresultsin
fewer round-trips to the server, and each round-trip contains less data.

Client-Server Architecture
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Whendesignedandimplementedcorrectly,AJAXapplicationsloadmorequicklythantraditionalwebapplications,whichin
turn reduces latency and increases the potential of web applications with robust user interactions.

Theimplementationof AJAXsolutionscanrangefromsimplycreatinganAJAXpageusinganexistingHTMLpagewithan
addedAJAXwidget,tocreatinganAJAXapplicationwithdesktop-likebehavior.Thisrangeof solutionsallowsorganizations
thepossibilityto stagea gradualtransitionof theirexistingMPIinfrastructure,therebymitigatingriskandleveragingtheir
existingMPIinvestment.Forthesereasons,a gradualtransitionto an AJAXwebapplicationwill oftenbe the preferred
choice. The following list describes the various scenarios in more detail:

Enhancepartsof existingwebpages: OrganizationswanttokeeptheirexistingMPIapplication,buttheywanttospiceup
their applicationby addingrich AJAXUI widgets,suchas a calendar or contextMenu. By creatingAJAXpages,the
developerincreasesthe usabilityof the applicationwithoutchangingthe web applicationarchitecture.The Client
Frameworkprovidesdifferentoptionsto enhanceexistingwebpagesprogressively.Formoreinformation,referto the
sectionEnhancementin theApplication Development Guide.

Figure 4Adding AJAX to Conventional Web Pages

Builda completeSPIAJAXapplication: Thisscenariois typicalfororganizationsintendingeithertomigratea fatserverto
a rich thin client,therebytransformingan entireserver-centeredarchitectureto an RIA,or to migratea non-web-based
client-serverapplicationfroma fat clientto a web-basedrich thin client.Theserepresentalternativesto Swing,VB,or
Oracle Forms, by essentially web-enabling fat client solutions.

Figure 5A Complete SPI AJAX application

Implementing AJAX Solutions
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Integrate AJAX applications within an MPI infrastructure: To reducerisk and leveragetheir MPI investment,
organizationsmayopt eitherfor an intermediatesolutionor for a gradualtransition,wherebypartsof an existingMPI
infrastructureareconvertedintoAJAXapplications,leavingtherestof theirwebpresenceintact.Inthisscenario,a seriesof
smallerSPIapplicationscanbecreatedthatintegratethedynamicasynchronousloadingof contentwiththeirrichwidgets.
Thismakesapplicationssuchasdashboards,Internetbanking,andadministrativesystemsmoreresponsiveandconsistent,
without implementing a domain-wide AJAX solution.

Figure 6AJAX Within An Existing MPI Infrastructure

CombiningdifferentAJAXframeworks: Organizationsthathavealreadyadoptedan AJAXsolutionmaydiscoverthata
combinationof featuresfrom differentAJAXframeworksbest satisfiestheir requirements.In this circumstance,it is
importantthat the frameworksare sufficientlyflexibleto accommodatethird-partycomponents.TheClientFramework
supportscoexistencewiththird-partyframeworks.Formoreinformation,referto theBackbaseDeveloperNetwork,whichis
available athttp://bdn.backbase.com.

Havingmadethedecisionto developanAJAXapplication,its designandimplementationmustmatchtherequirements.In
the casewherean existingMPIapplicationis portedto an AJAXapplication,it is essentialto guardagainstregression.
AlthoughtheAJAXapplicationwill bemoreresponsiveandsophisticatedthanits MPIequivalent,certaincharacteristicsof
the MPI application may need to be preserved.

In thissectionwearelookingat requirementsyoumayhaveforyourAJAXapplicationandwhatimpactthesehaveonyour
application design. We recognize four types of requirements:

1. Progressive Enhancement. Wikipedia defines Progressive Enhancement as follows:

Progressiveenhancementuseswebtechnologiesin a layeredfashionthatallowseveryonetoaccessthe
basiccontentandfunctionalityof a webpage,usinganybrowseror Internetconnection,whilealso
providingthosewithbetterbandwidthor moreadvancedbrowsersoftwareanenhancedversionof the
page.

If youhavethisrequirementforyourapplication,thenit shouldfunctionwithoutAJAXandwithoutJavaScript. Toenable
enhancementsfor userswithmoreadvancedbrowserfacilities,youcandevelopyourapplicationusingimportHTML
andenhanceHTML. SeetheAPIReferenceandthe importHTML demoapplicationto findmoreinformationonthese
tags.

2. Gradual Enhancementof "legacy" HTML applications. Yourrequirementmaybe that youneedto enhancean
applicationwithouttouchingthe originalcodeor by graduallyrefactoringit. Alsoin this case importHTML and
enhanceHTML will be very useful to you.

3. Full Rich InternetApplications (RIA). If youaredevelopinga newapplicationfromthestart,youmayconsiderto
utilizeall functionalitythattheClientFrameworkoffers.Asa consequence,theapplicationmaynotbeableto gracefully

Application Enhancement Strategies
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degradeif thenecessarybrowserfunctionalityis notpresent.Ontheotherhand,youwill beableto developapplications
that offer a desktop-like experience.

4. Full Rich Internet Applicationa, optimizedfor performance. A full RIArequiresconsiderableresourcesto be
transferredfromtheserverto theclient-browser,in particularat applicationstart-up,and,if lazyloadingis used,from
timeto timelater.TheClientFrameworkoffersvariouswaysto improvetheperceiveduserexperience,for exampleby
usingviewHandlers. Thismakesit possibletoperformHTMLrenderingontheserverandsendready,presentableHTML
pagesto thebrowser.ThedynamicbehaviorforthepagewillbeaddedlaterusingviewHandlers.Inthiswaytheuserwill
seea fasterpage-loadingresponse,whileloadingof dynamicfunctionalitywill continuein thebackground.SeetheAPI
Reference for more information.

It is obviousthat youcannotcomplywith all four requirementssimultaneouslyandthat youmayhaveto makecareful
trade-offs.

The next chapter describes how the Client Framework simplifies and enhances AJAX development.
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Comparedwitha conventionalMPIapplication,anAJAXpageor applicationhasthecapacityto improvebothfunctionality
andthe relateduserexperience.However,AJAXsolutionsmustbe designedandimplementedaccordingto recognized
software development processes, otherwise the full benefits are unlikely to be realized.

Whenwe discussthe benefitsof an AJAX pageor application,we assumethat the applicationis properly
designed, implemented, and optimized.

Some common challenges AJAX developers face include:

¥ AlthoughallmodernbrowserssupporttheXMLHttpRequest object,theirimplementationsof it vary,requiringspecific
implementation in JavaScript for each.

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

¥ JavaScriptis a full-featured,object-orientedlanguage,andif notappliedwithina rigorousdevelopmentprocess,it could
lead to application code that is poorly implemented and difficult to maintain.

¥ AdvancedJavaScriptandCSSknowledgeis requiredto makesurethat AJAXwidgetshavestandardbehaviorand
presentation in different web browsers.

¥ StandardHTMLlackssupportforrichinterfacewidgets.Extensivedevelopmenttimeisneededtocreatedynamicwidgets
and advanced functionality such as drag-and-drop, data binding, and skinning.

¥ It is tediousandtimeconsumingtobuildacustomJavaScriptfunctionlibraryandmanagetheXMLHttpRequest object
in an AJAX application.

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

¥ Bookmarkingandbrowserhistoryfunctionalityin AJAXapplicationscanbe difficultwherethe browsercannottrack
changes to a section of a web page.

The ClientFrameworksolvesmanyof the problemsof AJAXdevelopmentby providinga robust,standards-based,
easy-to-useframeworkfrom whichyou can buildAJAXapplications.Belowis an illustrationof the ClientFramework
architecturefromtheperspectiveof theprocessingflowthatoccursaftertheClientRuntimeis loaded.Formoreinformation
on what occurs when loading the Client Runtime, you can read in the sectionApplication Lifecycle[p. 15].

AJAX Development

Product Overview

Client Framework
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Figure 7Core Architecture

Lookingat thefigurefromrightto left, youseetheresultingwebpageasrenderedby thebrowser.Thebrowsergetsits
input from the Client Runtime, which transforms the input as it gets it from the server. Note the following:

¥ ThebrowserprocessesHTMLasusual,usingtheDOM level0 coreandeventspecificationsfromtheWorld WideWeb
Consortium(W3C) standards.

¥ Similarly, the browser processesJavaScriptandCSS.

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

¥ Inputto theClientRuntimeis anXML document,whichcancontainelementsfrommoreadvancedstandardsthanwhat
the browser can process, such asDOM level 2 and 3 core and level 3 events, as well asXPathandXML 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 XHTML tag.

¥ The Client Framework provides severalXML bindings:

1. Standards-compliant bindings, including XHTML 1.1 andSMIL(SMIL).

2. Anout-of-the-boximplementationof a richsetof UIwidgets(BTL), andanXML-basedexecutionlanguage(XEL).
For more information, refer to the sectionApplication Programming Interface (API)[p. 18].

3. Your own custom bindings, implemented using theTDL.

¥ Serverintegrationcanbewithanyserverandserver-sidescriptinglanguage,suchasJava, ASP, PHP, andso forth.
Theserver-sidescriptsoutputan XHTMLdocumentthat can includeall of the higher-leverstandardsbaseandthe
Backbase-specific features that the browser cannot process itself.

It is importantto codewebapplicationsusingthesenewstandardsandextensiblemarkuplanguagesfor the following
reasons:

¥ Considertheoverviewof theBTL widgetstoseehoweasyit is toplacemoreinterestingandmorepowerfulelementson
your page.

¥ SynchronizedMultimedia Integration Language is an XML markup languagefor describingmultimedia
presentations, which is easy to learn. It is available in any browser and does not require aSMILplayer.

¥ If youarea programmer,youmaybe interestedto lookat XEL, theJavaScript-like languageusinganXML syntax,
allowing for all the robustness that an extended markup language can offer.

¥ Neweventsallowyouto moreeasilyreactto conditionsthat occurin yourwebpage.Someexamplesincludethe
DOMNodeInsertedIntoDocument andDOMAttrModified events.

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

¥ ThelightweightClientRuntimethatfunctionsasa UIManager.Theenginebuildsyourwebapplicationandmanagesuser
interactionsfromwithinyourwebbrowser,sendingrequeststo theserveronlywhennecessary.It supportsnotonlyweb
languagesthateverybrowseralreadyunderstands(XHTML,JavaScript,CSS,XPath),butalsomanynewstandardsthat
most browsers can not yet process (DOMLevel 3Events, XInclude, SMIL) and custom languages defined in the TDL.

¥ TheBackbase Tag Library(BTL) provides UI widgets.

¥ The declarativeXML Execution Language(XEL).

¥ The bindingTag Definition Language(TDL).

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

¥ 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:

¥ Fully-functionalsampleapplications- Youcanusetheseapplicationsto seewhattheClientFrameworkcando,or you
can check out the source code to help you with your own applications.

¥ Documentationset- Thisincludesinstallationandreferenceguides,applicationdevelopmentmanuals,andtutorials.For
more information, refer to theStart Guide.

Thecentralcomponentof the Client Frameworkis the Client Runtime. Theruntimeengineconsistsof a JavaScript
librarythatis loadedintotheclientbrowserwhentheuseraccessesa Backbaseapplication.TheClient Runtimemanages
mostof yourwebapplication'spresentationtier,processingcontentrequestsandmanaginguserinteractionfromtheweb
browser.

Figure 8Browser in a Browser

Likeyourstandardwebbrowser,the coreengineworksprimarilyas a markuplanguageprocessor.It readslanguages,
processesprogramminginstructions,andrendersthecorrectoutputto thebrowser.However,theClient Runtimeadds
many powerful features to the standard web browser, such as:

Browser Equalization

All browsersmustprocessinformationin exactlythe sameway.Whilemostmajorbrowserssupportthe samebasic
specifications,theyoftensupportdifferentlevelsof thesespecifications.Forexample,somebrowserssupportdifferent
levelsof theDocumentObjectModel(DOM)specifications.Furthermore,variousbrowsersholddifferentdefaultvaluesfor
certainelements,and theydo not implementthe exactlanguagespecifications.Instead,theyimplementthe language
accordingto their interpretationsof standards.This is troublesomefor developers,who spendhoursand hoursof
programming time to ensure that all browsers handle their code in the same way.

Components

Client Runtime

Client Framework 12

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Figure 9Browser Chaos

To solvethis problem,Backbaseprovidesour own implementationsof someof thesebrowser-relatedstandards.For
example,our implementationof XHTMLequalizesits implementationbetweenbrowsers.Thuswhenthe AJAXengine
processesXHTML,it will properlymaptheWorldWideWebConsortium(W3C)standardXHTMLelementsandattributesto
various web browsers for you.

This document has a complete list of supportedweb browsers[p. 22]andtechnologies[p. 22].

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

A standardwebbrowsercanonlyunderstandcertainlanguages.Youcanusetheselanguages,as wellas otherexisting
standardlanguages,suchasXPathandSMIL.Additionally,thecoreenginecanunderstandupdated,newor 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 the sectionSupported Languages and Technologies[p. 22].

Application Control

TheClient Runtimeprocessesallof theselanguagestobuildyourwebapplicationfromyourXMLdocuments,andmanage
changesto thesedocuments.Duringthebuildprocess,theClient RuntimetakestheXMLdatafragments(model), and
rendersoutput(viewcontentorviewtree) to thewebbrowser.It alsocreatescontroller objectsthatareconnectedto the
model, the relatedview node, widgetdefinitions,andanyregisteredeventhandlers.Thisis commonlyknownas the
Model-View-Controller(MVC)designpattern.Formoreinformation,referto thesectionModel-View-Controller(MVC)[p.
14].

Oncethepageis initiallybuilt,theClient Runtimemanagesuserinteractionsandapplicationupdates.Duringapplication
runtime,theenginecoordinatesclient-servercommunicationto ensurethatonlyrequireddatais movedto andfromthe
server,thusminimizingthenumberofcallsto theserver.Whenevertheuserinteractswiththeapplication,theclientengine
will handle the event, update thecontrollers, and re-render theviewdata.
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Thischapterdescribesthe corearchitectureof an applicationbuilt with the ClientFramework,includingthe useof the
Model-View-Controller(MVC)designpattern,the BackbaseApplication ProgrammingInterfaces (APIs),and the
Backbase application lifecycle.

The followingfigure illustrateshow the Client Runtime processesthe Backbase-specifictags and how browser
independence is achieved:

Figure 10MVC Diagram

MVCis an architecturalpatternthat enablesdomain-specificdata (model) to be separatedby a controller from its
presentation (view), thereby improving flexibility and reusability.

TheClient RuntimeappliestheMVCasfollows:thebrowserloadstheXHTMLdocumentandcreatesa DOMtreefromit.
OncetheClient Runtimeloads,thebuildphasestarts,theengineinspectstheDOMtree,andbeginscollectingall of the
Backbase-enabledfragments.Thesefragmentsarethepartsin yourXHTMLdocumentthatareenclosedin script tags
with type="application/backbase+xml" . Thefragmentsareplacedin a newXMLstructure,whichrepresentsthe
model.

Theengineanalyzesthisstructureandconstructstwonewversionsof theXMLdata.It initiallycreatesaseriesofcontroller
objects, which theClient Runtimethen renders into aview treethat represents the visualized application.

Ideally,ourAPIandlanguageimplementationsshouldoperatedirectlyon themodelnodes. Workingon themodelrather
thantheviewoffersa numberofadvantages,suchasabstractionfromthebrowser.However,wecannotdirectourAPIand
languageimplementationsat themodelnodes, becauseMicrosoft InternetExplorercannotprocesspropertiesonmodel
nodes.

Toindirectlymanipulatethemodel,theAJAXenginecreatesan objectrepresentationto programmaticallyworkwith the
model.Acontroller is createdforeachmodelnode. Eachcontroller containsa referenceto therelatedmodelnodeand
view node, as well as a pointerto a widgetthat is definedin theTag Definition Language(TDL),anda list of event
handlers.

In theClient Framework, thedeveloperperformsoperationson thesecontrollers, butnoton theview. OurAPIandits
supportedlanguages/technologiesalloperateonthesecontrollers. Client-sidedeveloperswhousedtoworkdirectlyonthe
viewtreewill recognizemanyof thesemethods,exceptthatthesemethodsoperateonthecontrollers. Youneednolonger
worryaboutcodingfor particularbrowsers,nor worryaboutupdatingthe modelor the view,becausechangesto the

Model-View-Controller (MVC)

Application Architecture
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controller arecommunicatedtoboththeXMLmodelandtheviewtree. Furthermore,thesecontrollers areeasiertowork
on,becausetherearefewernodestomanipulate.However,thefinalXHTMLstructureis morecomplexthanthestructureof
either themodel treeor thecontrollers.

Bycreatingcontrollersbasedonthestructureof themodeltree, andbyprovidingasimpleprogrammingmodeltoworkon
thecontroller, youcancreaterobust,reusablewidgetsandapplications,whileconcealinganycomplexityfromthosewho
simply want to add tags to an application.

TheClient Frameworkoffersa simpleandrobustprogrammingmodelto manipulateyourwebapplication.WiththeTDL,
youcancreateandextendelements.Youdo not needto learna newset of concepts,becauseyouwill usecommon
programming concepts, such as methods and properties. Similarly, the syntax of our dualAPI is easy to understand.

With the dual API, you can use eitherobject-basedscriptinglanguageslike JavaScriptor declarative
programminglanguages,suchasBackbaseTag Library (BTL), Commands,or XML ExecutionLanguage
(XEL).

Theuseof XEL hasa distinctadvantageoverJavaScript. WhenusingJavaScriptforasynchronouscommands,youmust
performfairlycomplexprogrammingto ensurethatcommandsareexecutedin thesequenceyouwantthemexecuted.For
example,if you performa load (usingXMLHttpRequest ), followedby an alert , the alert wouldbe shownin
JavaScriptbeforethe loadcompleted,unlessyoucodedappropriatecallbacks.In XEL, the alertwaitsuntil the load
completes.

Wealsoofferan inheritancemodelthatsupportsmultipleinheritance.Additionally,weofferpre-builtpropertygettersand
setters,attributechangers,constructorsanddestructors,andresourcetagsfortheeasycreationofelements.Consequently,
youcan usea powerfulprogramminglanguagewith benefitslike abstraction,reusability,andcodemaintenance.The
developerwhoputsinstancesof theseelementsinanapplicationwill remainunawareofall thiscomplexity;theysimplyadd
rich widgets to their web pages, set attributes on these tags, and add events and commands.

Initially,a Backbase-enabledXHTMLdocumentseemsto beanordinaryXHTMLdocument;however,it mustcontaina few
elementsthatallowtheClient Runtimeto load.Theseelementsindicateto theClient Runtimewhichpartsof theXHTML
document are Backbase-enabled and which parts are not.

TheapplicationlifecycledescribeshowtheAJAXengineloads,howtheClient Runtimebuildsa clientapplicationwithyour
rawmaterials,andhowit handlesuserinteractionduringapplicationruntime.Thelifecyclecanbebrokendownintothree
phases: the boot phase, the build phase, and the runtime (execution) phase.

Beforea userrequestsa webpagewith a ClientFrameworkapplication,theClientRuntimedoesnotexiston theuser's
computer.Asdescribedin thesectionModel-View-Controller(MVC)[p. 14], thebrowserloadstheentireHTMLdocument,
buildits ownDOMwith it, andloadsthescriptsdefinedin thescript tags,thefirst of whichbeingtheClientRuntime
JavaScriptfile.

Eachwebapplicationthatusesthe ClientFrameworkmustcontaina Backbase-specificstartuppagefor the processing
describedaboveto succeed.In a SinglePageInterface(SPI),thereis onlyonestartuppage,whilea Multi-PageInterface
(MPI)mayhaveseveralstartuppages.Youcanaddcodeon thestartuppageto includetheJavaScriptlibraryfile called
backbase/4_4_2/engine/boot.js :

Programming Model

Application Lifecycle

Introduction

Boot Phase
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Example 1 ÐIncluding the Boot File

<html xmlns =" http://www.w3.org/1999/xhtml ">
<head >

<title >Startup Page </ title >
<script type =" text/javascript " src =" backbase/4_4_2/engine/boot.js " />
<!--

include files and application
-->

</ head >
</ html >

Thebackbase/4_4_2/engine/boot.js file detectstheclientbrowsertypeandloadsotherruntimefiles.Oncethe
page loads, the Client Runtime starts building your application.

In thebuildphase,thecoreenginechecksthevalidityof theXMLfragments(model), whichareplacedbetweenscript
start and end tags with type="application/backbase+xml" . The engine processesthem, constructsa
representation of the XML structure (thecontrollerobjects), and renders the initialviewdisplayed in the client browser.

In anAJAXapplication,whilethereis aninitialbuildphase,buildingmaycontinueduringtheexecutionof the
application.For example,whena new pieceof contentis asynchronouslyloadedin responseto a user
interaction, the application is updated during application runtime.

Once the engine loads, the Client Runtime collects all occurrences of thescript type="application/backbase+xml"tag.

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

Example 2 ÐScript Tag and Configuration Include

...
<body >

<div >
The Backbase engine does not process this element; it is processed by the client
browser.

</ div >
<script xmlns =" http://www.w3.org/1999/xhtml " type =" application/backbase+xml ">

<!--
configuration file that handles the inclusion of appropriate widget definition
files

-->
<xi : include href =" ../backbase/4_4_2/bindings/config.xml " />
<div >

The Backbase engine processes all instructions between the script tags.
</ div >

</ script >
</ body >
...

Youcannowdeclareall thenecessarynamespaceswithinthis<scripttype="application/backbase+xml"></script>block.
Then, the engine moves to the next line of code.

Beforeaddingelementsto yourapplication,youmustincludeall the widgetdefinitionfiles requiredby the application,
includingthe XHTMLlanguageimplementation,BTLUI widgets,andcustomwidgets.Thecoreenginecannotprocess
XHTMLor a BTLwidgetona webpageuntilyouincludetheappropriateelement/languagedefinitionfiles.Weprovidean
automatedbinding/loadingmechanismin a configurationfile calledbackbase/4_4_2/bindings/config.xml . This
mechanism ensures that widget definitions are loaded only when required by the application, and are never reloaded.

When reading a widget definition file, the engine validates it, and adds the definition to its runtime environment.

TheClientRuntimethenwalksthroughthecode.Thiscodeis a combinationof XHTML,BTL,andothersupportedmarkup
languages,as well as runtimelanguages,suchas JavaScriptor XEL.If the engineencountersa BTLtag, it createsa
controllerand adds DOM nodes to theview tree.

Build Phase
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Theenginecontinuesuntilthescripttagis closed.Subsequentlinesof codeareprocesseddirectlyby theclientbrowser,
unlessanother<scripttype="application/backbase+xml"></script>tag is created.At thatpoint,the ClientRuntimewill
take over again. The build phase is complete when all elements are rendered to the web browser.

In theruntimephase,userinteractionwiththeapplicationis communicatedto theClient Runtimethrougheventhandling
and dispatching.If thereis a reasonto accessthe server,suchas to loadan XML fragmentor retrievedatabase
information,it doesso by automaticallymanagingthe XMLHttpRequest object.Theengineproperlymanagesthe
representationandviewof thedatastructure.It alsolimitsthenumberof roundtripsto theserver,whichimprovesthe
responsiveness of the application.

Whenthe userinteractswith the application,theytriggeran eventhandlerembeddedwithineitherinstancedataor the
applicationitself.Thecoreengineprocessestheexecutionlanguage(XEL or JavaScript) codewithinthehandler,adjusts
attributesandproperties,andappends,removes,or manipulatesobjectnodes.At theendof theprocess,it updatesthe
application state and sends only the changed data to the renderer.

Runtime Phase
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Thischaptergivesan overviewof the extensiblemarkuplanguagesdevelopedby Backbase.Thesectionsfollowingthis
overviewprovideslightlymoredetailoneachmarkuplanguage,andillustratesomecodingexamplesthatshouldgiveyouan
idea of what programming a web application using theClient Frameworkproduct is like.

If you would like to try these examples yourself, refer to theApplication Development Guidefor instructions.

Formoreinformationon eachmarkuplanguage,refer to the ApplicationDevelopmentGuide, WidgetDevelopment
Guide, andAPI Reference.

TheClient RuntimeprovidesanAPI to allowrequestsfor services.It is simplya syntaxbywhichyougettheengineto
workfor you.By callingmethodsandpropertiesandpassingargumentsas definedby the API, youcanmaximizethe
flexibilityandfunctionalityof yourapplication.YoumustunderstandandproperlyusetheAPI to maximizeyouruseof the
Client Framework.

Weprovidea dualAPI: a declarativeAPI anda JavaScriptAPI. YoucanperformthesametaskseitherthroughtheXML
ExecutionLanguage(XEL)/BackbaseTag Library (BTL)/CommandFunctions, throughJavaScript, or youcanmix
and match. This section provides an overview of the primary components of theAPI:

Declarative:

ThedeclarativeAPI is availablethroughtheXEL andtheCommandFunctions. Youcanalsoaccessmethodsdefinedin
theJavaScriptAPI with theXELcalltag.

JavaScript:

TheJavaScriptAPI consists of five primary components:

¥ bb Object- ThisAPIis responsible for basic core functionality, such as calling methods and getting/setting properties.

¥ bbUtilityObjects- Thispartof theAPIisattachedtothebbobject.It containsutilityfunctions,suchasbrowserdetection,
string manipulation, and data binding.

¥ bbCommandObject- Thispartof theAPIis attachedto thebbobject.It containsthesameCommandFunctions(suchas
loadandalert) that are used in the declarativeCommand FunctionsAPI.

¥ DOMLevel2 CoreObjects- TheDocumentObjectModel(DOM) is an object-orientedrepresentationof the logical
structure ofXMLdocuments. These base class objects represent our implementation of theDOM.

¥ DOMLevel 3 Event Object- This object allows complicated event creation and management.

For more information on each of theseJavaScriptAPI components, refer to theAPI Reference.

Thekey insightinto understandinghow to developBackbaseapplicationsis the understandingthat you will develop
eXtensibleHyperTextMarkupLanguage(XHTML)documentsas before,usingfamiliarXHTMLsyntaxand technology.
Additionally, some parts are enabled with Backbase Framework using standard XML syntax and technology.

Backbase has developed several extensible markup languages that you can use, which are processed by the Client Runtime:

Markup Overview

Application Programming Interface (API)

Backbase Markup Languages Overview

Backbase Technologies
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¥ TheBackbaseTagLibrary(BTL)providesyou with reusable,extensibleout-of-the-boxUI widgets,whichmitigate
cross-browserproblemsandfacilitateRapidApplicationDevelopment(RAD).Thesewidgetsusea declarativemodelthat
is familiarto anyonewhoknowsstandardHTML.TheUIwidgetsaresupplementedbybehaviors,suchasdragAndDrop
and resize, that can be applied to different markup languages. The following figure illustrates all available widgets:

Figure 11BTL Widgets

¥ TheXELis a declarativeexecutionlanguagethatprovidesan application-levelalternativeto JavaScript,andmanages
asynchronousoperationsthatareverydifficultto programandmanageusingJavaScript.WithinXEL,youcanalsouse
declarative Command Functions that facilitate complex application functionality.

¥ TheTDLis a bindinglanguagethatletsyouextendBTLUIwidgets,addskinsandnewlanguageimplementations,and
create your own widgets or extensible markup languages.

Namespacesareusedto separatemultiplesyntaxspecifications.Inmostcases,a UniformResourceIdentifier(URI)is used
as the namespace.Sometimesopeningthis URIin a browserwill directyou to an onlinesyntaxspecification.Proper
namespacedeclarationincorporatesdocumenttypedefinition,whichenableseditorsandbrowsersto validateXMLsource
code.

Whenusingthe Backbaseimplementationof XHTML,manyXHTMLelementsandcorrespondingattributesare allowed
withinyourXMLfile.Foranoverviewof supportedelementsandattributes,referto theappendixof theClientFramework
Application Development Guide.

Formoreinformationon themarkuplanguagesmentionedin thissection,referto theClientFrameworkAPI
Referenceor the overview section that is available athttp://bdn.backbase.com/client.

TheClient Framework, usingthe Client Runtimeto correctlyprocessextensiblemarkuplanguages,providesthe
BackbaseTag Library (BTL), whichcontainsa full suiteof out-of-the-boxUIwidgets.Thesewidgetssavehundredsof
hoursof developmenttime,becausetheyproviderichfunctionality,and(likeourXHTML implementation)areequalizedto
handlecross-browserincompatibilities.Moreover,theyarereusableandfullyextensible,enablingyoutoeasilyalterboththe
functionality and presentation of the widget.

BTL UI Widgets
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Usinga widgetis as easyas addingthecorrectBTL tag to yourapplication.Forexample,the followingcodecreatesa
tabBox, which is a container used to display tabbed pages of elements:

Example 3 ÐtabBox widget

<script xmlns =" http://www.w3.org/1999/xhtml " xmlns: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 >
<!-- Seven Samurai content -->

</ b: tab >
<b: tab label =" Life is Beautiful "><!-- Life is Beautiful content --> </ b: tab >

</ b: tabBox >
</ script >

The resultingtabBoxlooks like this:

Figure 12BTL tabBox Widget

For more information onBTL, refer to theAPI ReferenceandApplication Development Guide.

TheClient Frameworkprovidesbehaviors, whichare language-independentunitsof genericfunctionalitythat canbe
applied to a widget, such asresizeanddragAndDrop.

Youcanapplya behaviorby codingan attributein a UIwidget.Thefollowingcodeexampleshowsthe resizebehavior
applied to anXHTMLdivelement:

Example 4 ÐXHTML div widget resize

<script xmlns =" http://www.w3.org/1999/xhtml " xmlns:b =" http://www.backbase.com/2006/btl "
xmlns: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 is a declarativeexecutionlanguagethat performsthe sametasksas JavaScript. It is deliveredwith the Client
Frameworkto handleeventsandapplicationfunctionalityduringapplicationruntime.In yourapplications,youcanuse
eitherXELorJavaScript, depending on your needs. There are three specific reasons to useXEL instead ofJavaScript:

¥ PersonalPreference- If you are comfortablewith XML-basedsyntaxand do not alreadyknow(or want to know)
JavaScript.

¥ Asynchronous Events - It is difficult to create and handle these events inJavaScript.

¥ DeviceAbstraction- BecauseXELis a declarative,XML-basedlanguage,it is deviceindependent.All thatis requiredto
makeXELworkwitha non-browser-baseddeviceis a hookin thedeviceto readXMLfragmentsandanXSLTstylesheet
to convert theXELinto a syntax that the new device would understand.

Behaviors

XEL and Command Functions
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XEL containsall the hallmarksof a programminglanguage,includingthe abilityto createfunctions,call methods,set
variables,executeJavaScriptor XPathcommands,programconditionalanditerativestructures,andcaptureerrors.It is
easytouse;yousimplyhavetonestyourXEL inanotherwidget.ThiscodeexampleshowshowyouwoulduseXEL inyour
application to attach anXELevent handler to anXHTMLelement:

Example 5 ÐXEL handler widget basic implementation

<div >
<e: handler event =" click " type =" text/javascript ">

alert('I am clicked!');
</ e: handler >
Click me!

</ div >

For more information onXEL, refer to theAPI ReferenceandApplication Development Guide.

CommandFunctionsareprovidedasa conveniencetomakecomplicatedprogrammingtaskseasy.Theycanbeaccessed
declaratively,orbyusinga JavaScriptsyntax.Thefollowingcodeexampleillustratesthedeclarativemethodof loadingan
externalXML fragment:

Example 6 ÐCommand load

<script xmlns:e =" http://www.backbase.com/2006/xel "
xmlns:c =" http://www.backbase.com/2006/command " xmlns =" http://www.w3.org/1999/xhtml "
xmlns: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 >

Whilemanyapplicationdeveloperswill find that theyneedonlyBTL widgetsand XEL or JavaScriptto createrich
applications,otherdeveloperswillwanttoextendtheClient Frameworkwiththeirownskinsorelements.Forthisreason,
theClient FrameworkprovidestheTagDefinition Language(TDL),whichis a custommarkuplanguagefordeveloping
widgets or other extensible markup languages.

TDL is adeclarativewayforyoutodefineyourcustomwidgetbydescribingprogrammingfunctionsin XML. TDL contains
thenecessaryelementsof a programminglanguage.Forexample,TDL tagsthatareavailableincludeelement, method,
property, constructor/destructor, andhandler. Likeotherprogramminglanguages,TDL supportsadvancedobject-oriented
concepts, such as multiple inheritance. Execution code written inJavaScriptorXELcan be embedded in these tags.

WithTDL, youcancreatea widgetdefinitionthatdeveloperscanthenusein a webapplication.Thecoreenginebringsthe
widget into memory, creates a widget instance, and renders the instance data.

BecausetheBackbaseBTL UIwidgetsarebuiltusingTDL, youcanuseTDL to extendtheBTL widgets.Mostwidget
developmentwill eitherextend(andthusreuse)BTL widgets,createcustomwidgets,or developentirelynewextensible
markup languages.

For more information onTDL, refer to theAPI ReferenceandApplication Development Guide.

TDL
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TheClientRuntimesupportedbrowserlist is alwaysdefinedbythelatestminorversionof all browserslisted.Theprimary
reasonfor this is becausebrowservendorsensurecompatibilityof minorversionreleases,whichareusuallyimportant
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 2

Firefox 3

Internet Explorer 6

Internet Explorer 7

Internet Explorer 8

Opera 9.x

Safari 3

Google Chrome 1.0

Google Chrome 2.0

Supported Browsers

Supported Client-Side Languages/Technologies

Appendix
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Webdevelopmentcanseemoverlycomplexbecausesomanydifferentskillsetsarerequired.However,bysupportingboth
standards-basedlanguagesandcustomlanguages,theClientRuntimeallowsthedeveloperbothflexibilityandpowerthat
they would not have when working directly with a web browser.

Thekey to goodAJAXdevelopmentis understandingthe completedevelopertoolboxandthe bestusecasesfor each
technology. The following tables describe the technologies that are provided out-of-the-box by the Client Runtime:

Language Used By Description Version

BTL (Backbase Tag
Library), XHTML,
Backbase Forms,
and all other tags
defined using TDL.

application
developers

Widgets that cover most of your web application needs.
They can be easily extended with added functionality or
presentation.

4.4.2

XEL(XML Execution
Language) (See the
Client Framework
documentation)

application
developers,
widget
developers

XELis a declarative execution language delivered with the
Client Runtime. It provides a declarative alternative to
JavaScript. In conjunction with theCommand Declarative
API, you can useXELto make requests of theClient
Runtime. Application developers will primarily useXELon
their instance page to deal with user interactions.

4.4.2

TDL (Tag Definition
Language)

widget
developers

TDLis a custom object-oriented binding language that
allows you to develop custom elements, extend existing
elements, create skins, or develop newXMLbased
languages. You can define your ownXMLtags usingTDL. 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 implement
newDOMinterfaces, and (in conjunction with other
specifications) enables arbitrary tag sets to be implemented
as widgets.

4.4.2

Command
Functions

widget
developers

The command namespace consists of functional
commands that simplify the creation of application
functionality. Commands can involve styling an application
using both a JavaScript and a declarative syntax.

4.4.2

Language Used By Description Version

CSS(Cascading
Style Sheet)

application
developers,
widget
developers

CSS is a simple mechanism for adding style (such as fonts,
colors, spacing) to web documents.

2.1, 3.0

DOM (Document
Object Model)

application
developers,
widget
developers

The DOM is a platform- and language-neutral interface that
enables programs and scripts to dynamically access and
update the content, structure and style of documents. The
DOM API provides core definitions, event handling, and a
way to navigate the DOM tree, which is how elements are
structured.

The Backbase 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.

2.0, 3.0
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Language Used By Description Version

JavaScript application
developers,
widget
developers

JavaScript is a prototype-based scripting language with a
syntax loosely based on C. A JavaScript engine relies on a
host environment (such as a web browser) into which it is
embedded. The purpose of JavaScript is to write client-side
functionality embedded in (or included from)HTML pages.

The Backbase Client Runtime is designed to provide an
alternative to using JavaScript by providing a completely
declarative way to develop web applications. However,
Backbase offers a powerful JavaScript API, thereby
allowing JavaScript access to Client Runtime functionality
and guaranteeing cross-browser compatibility.

1.5

SMIL(Synchronized
Multimedia
Integration
Language)

application
developers,
widget
developers

SMIL (pronouncedsmile) enables simple authoring of
interactive audiovisual presentations. SMIL is typically used
forrich media/ multimedia presentations and animations.
Backbase Client Framework includes JavaScript and
declarative SMIL implementations.

2.1

XHTML(eXtensible
HyperText Markup
Language)

application
developers,
widget
developers

XHTMLis a family of current and future document types
and modules that reproduce, subset, and extendHTML
reformulated inXML. XHTMLis the primary markup
language recognized by web browsers. The Client Runtime
implementation ofXHTMLis delivered as a file to be
included in your application.

1.1

XInclude application
developers,
widget
developers

TheXIncludelanguage specifies a processing model and
syntax for general-purpose, client-side document inclusion.
Inclusion is accomplished by merging a number ofXML
information sets. In the Client Runtime,XIncludewill
primarily be used to include widget definition usingTDL
files andXMLfragments that will be asynchronously loaded
into the application.

1.0

XML(eXtensible
Markup Language)

application
developers,
widget
developers

XMLis a simple, very flexible text format derived from
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.
The Client Runtime usesXMLas a standard by which to
process one type of information into information readable
by a web browser. BTL andXHTMLare XML-based
languages used to describe the appearance and behavior of
a web page. The Client Runtime also allows the use of XML
for retrieving data from and storing data in backend
systems like relational databases.

1.0

XML Schema application
developers

XML Schemaexpress shared vocabularies and allow
machines to carry out rules made by people. They provide a
means for defining the structure, content and semantics of
XML documents. They can be used to ensure correct
widget and attribute usage, as well as field validation.

1.1

XPath(XML Path
Language)

application
developers

XPathis a language for targeting parts of an XML
document.XPathwill be used in conjunction with XEL to
select and manipulate application elements.

1.0, 2.0
(partial)
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The BackbaseDeveloperNetworkhttp://bdn.backbase.com bringsmanydevelopersresourcessuch as the latest
releases,errata,updates,newsandourfreeforumto yourfingertips.Architectsandevaluatorswill alsobenefitfromthe
insights and articles posted by Backbase and by the community.

Freecommunity-basedsupportis availablethroughour BackbaseDeveloperNetworkdiscussionforums.Commercial
supportis availablethrougha Backbaseyearlysubscription,whichincludesproductsupportandsoftwarelicenses.This
supportis usefulfor individualsand businessesrequiringsuperiortechnicalsupport,regularmaintenancereleases,
notificationand alertson productissues,knowledgebaseaccess,emailor phonesupport,hot fixes,and an account
manager.

Learn more:http://www.backbase.com/support

Backbasetrainingcoursesaredesignedfor a wholerangeof developers,fromAJAXbeginnersto enterprisedevelopers.
Coursesare availableonline,on site,and in classroomsettings.Ouronlineclassesare live with real-timeinstructors.
Trainingattendeesareencouragedto communicatein realtimewiththeinstructor.Allof ourinstructorsareAJAXexperts
with extensive teaching experience.

Learn more:http://www.backbase.com/training

Forsales-relatedquestionsandinquiries,contactyourlocalorregionaloffice.Forup-to-dateinformationonourglobalsales
offices check:http://www.backbase.com/contact

You can also submit questions to our general email address at:contact@backbase.com.

North America

330 Townsend St, Suite 207
San Francisco, CA 94107
USA

P: +1 866 800 8996
F: +1 415 896 6025
E:sales-us@backbase.com

Europe EMEA

Jacob Bontiusplaats 9
1018 LL Amsterdam
The Netherlands

P: +31 (0) 20 465 8888
F: +31 (0) 84 830 9186
E:sales-eu@backbase.com

East Coast US

140 Broadway
New York City, NY 10005
USA

P: +1 866 800 8996
F: +1 415 896 6025
E:sales-us@backbase.com

Community

Support

Training

Sales

Contact Backbase
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