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Introduction

About the Application Development Guide

ThisApplicationDevelopmenGuideis designedo turn an applicatiomevelopeinto an expertprogrammewith the
ClientFrameworkndBTL(Backbas@&agLibrary)Combiningeneratheorieof applicatiolevelopmentith concrete
examples, this guide describes how to develop robust web applications using the Client Framework.

ThisApplication Development Guidealivided into two main parts:

¥ TheearlychaptersntroducéheBackbasapplicatiostructureBTL functionabehaviorthatcanbeaddedo BTLand
othermarkupanguagesandapplicatiotogicimplementedsingeitherthe declarativXELlanguagéXMLEXxecution
Languag@ndcommandsrJavaScripbracombinatioof both. Threechaptershendescribéormg|p. 36|, behaviors
[p. 42] andeventgp. 52from a Backbase perspective.

¥ Theremaininghaptergxploraniscellaneouspics.Thesehaptergivedataontopicssuchastheuseof XPathgata
binding, web services,animationusing SMIL (Synchronized/ultimedialntegrationLanguage best practices,
performance tuning, and more.

¥ The Appendi{p. 10J providessupplementarinformatiorsuch as extra referencematerialon XPathand our
implementation ¥HTML

Fordetailednformatioonspecifi@ackbaswidgetsandAPlsreferto the APIReferenceForexampleghat

focus on important technical subjects, refer to the tutorials, which are available at
http://bdn.backbase.com/client/examples

Intended Audience

TheApplicationDevelopmenGuideis intendedor applicationleveloperandwidgetdeveloperasthowantto develop
richer, more interactive AJAX applications with the Client Framework.
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Prerequisites

Developer Software Prerequisites

Developers can create web applications with any text editor.

Developer Skills Prerequisites

In generaldevelopersvith strongXHTML skillswill havelittle problemlearningthe BTL widgetsand API. In our
exampleanddocumentsyedifferentiatbetweermpplicatiodevelopersyhoareresponsibloraddingvidgetdo aweb
applicatiomnd executingogic, andwidgetdevelopersyho createskins,extendexistingvidgetsand developustom
widgetsThefollowindablecross-referencéisetypeof developeriththeexpertis¢heywill needo constructichAJAX
applications with théent Framework

Developer Type Language
Application developer XPath XSLT. Beginner

XHTML, CSSJavaScripi XML, DOM: Intermediate
Widget developer XML, XSLT. Intermediate

XHTML, JavaScripf CSS DOM: Advanced

BTL: Intermediate

TDL: Intermediate

Developer Resources

¥ Firefox Developer ToolbarAdds a menu and a toolbar with various web developer tBolksfocbtiogvser.

¥ Firebug - Giveyoutheabilityto edit,debugandmonitolCSSXHTML]avaScripgndnetworkrafficlivein anyweb
page in thEirefodorowser.

¥ MicrosoftnterneExploreDevelopefoolbar - Provides varietyof toolsfor quicklycreatingunderstandingnd
troubleshooting Web pages iNlitr@soft Internet Exploremwser.

¥ Fiddler - LogsallHTTRrafficbetweeryourcomputeandthe Internetisingan HTTRDebuggingroxyfor Microsoft
Internet Explorer

Library

Along with the online tools, here are a few web application books that you may find useful:

¥ Foundations of AjaxRyan Asleson, Nathaniel T. Schutta
¥ Ajax in Action Dave Crane, Eric Pascarello, Darren James
¥ Information Dashboard DesigBtephen Few

¥ Javascript: The Definitive Guideanny Flanagan
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¥ The Elements of User Experiendesse James Garrett

¥ Dynamic HTML: The Definitive Refereimanny Goodman
¥ CSS: The Definitive Guideric Meyer

¥ XPath 2.0 Programmer's Referentéichael Kay
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Application Structure

Eachcompletenveb pagethat runs the ClientFrameworknust containcodeto bootthe core engineand includea
configuratiofile.Ina SPlyouwouldonlyneedo addthiscodeonce ForMPlapplicationgouwill needto addmostofthis
code on each page that uses the Client Runtime. We can break this required code down into four parts:
¥ Loading the JavaScript engine

¥ Telling the engine to process instructions

¥ Adding namespace declarations that tell the engine to associate element tags with markup languages

¥ Including the configuration file that loads XHTML, BTL Ul widgets, behaviors, and other Client Framework ful

This chapter will introduce you to the code required to develop your web application with the Client Framework.

The Complete Startup File

Followingur recommendedevelopmergetupfor yourenvironmente will assumehat you havealreadyplacedthe
contentsf the web directoryfrom the Client Framework packageanto yourapplicatiorserver web server,or local
development environment. In this case your development environment should look similar to this:

Figure Development Environment

Boththe standardandthe optimizedrersiorof the Client Frameworkcontairthe full set of bindingsandenginefiles
necessarto buildapplicationg.hestandardersiorincludegdditionadebugginmformatioandtheBackbas®ebugger
tool which have been removed from the optimized version for performance reasons in a production environmen

Youarenowreadyto begincreatingyourapplicatiorCreate directoryiththenameof yourapplicatioonthesameevel
asthebackbaséirectoryn yourdevelopmemrinvironmenin the previouscreenshahiswouldbe the equivalendf the
/yourNewApplicatidinectorylnsidethe directoryyoumaybeginbeginwith oneof thefirst pagesof yourapplicationThe
following snippet has all of the basic necessary code you would need for that file to boot the Client Runtime:
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Example 1 Btartup File

<l----><IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.0rg/TR/xhtmI1/DTD/xhtml1-strict.dtd">

<html >
<head >
<titte >Startup Page </title >
<script  type ="text/javascript " src ="../backbase/4_4 2/engine/boot.js =
</ script >
</ head >
<body >

<script  xmins:c =" http://www.backbase.com/2006/command
xmins:d =" http://www.backbase.com/2006/tdI

xmins:e =" http://www.backbase.com/2006/xel
xmlns:xi =" http://www.w3.0rg/2001/XInclude " type ="application/backbase+xml ">
<xi :include href ="./backbase/4_4 2/bindings/config.xml ">

o
Add Widgets and other Application Code
->
</ script >
</ body >
</ html >

Solongasyoudeclareghe appropriateamespacegpucanusethisas yourownClient Frameworkstartuppage.The
following sections will describe the important sections of this page.

Before the HTML Tag

There are two lines beforentineé tag even begins:

¥ <l-- >
¥ <IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.0rg/TR/xhtmI1/DTD/xhtml1-
Thefirstlineforceghebrowsetoworkin quirks  mode, whichsupportsheborder box model . Some3TL widgets

requirethe browseito supporthe border box model . Pleaseseethe sectionon the boxmodel[p. 104 for more
information.

The secondine showsa "DOCTYPHeclarationAccordingo HTML standardseachHTML documentequiresa
documentypedeclaratiornThe"DOCTYPBéginghe HTML documenandtellsa validatowhichversiorof HTML to
use in checking the document's syntax. In this case, we declare the documenktdThéLof.§jsrict.

Loading the Engine

TheClient Runtimeconsistof JavaScriptfiles. Torunthe Client Framework youmustusea JavaScriptscript
widgetto includethe mainJavaScriptfile. Thefollowingcodesnippetshowsthe codethatloadsthe JavaScriptcore
engine file:

Example 2 Bample Startup Page

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

</ head >

Therelativgpathwayo theengindile will changelependingnthelocatiorof yourwebapplicatiorBydefault,
they are located in the engine directory, which is in the root I&Viehofizeneworlinstallation.

Starting Engine Processing
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OnceheClient Runtimehasbeendownloadetb the clientandthewebapplicatiors loadedthe AJAX enginecanstart
to buildyourapplicationlt doesnot, howeversimplytake overthe processingf the applicationnsteadit waitsfor a

particulatag,the<script ~ type="application/backbase+xml"/> tag,whichtellsthe enginego startdoingits
job.
Example 3 Bcript widget signals the Client Engine
<div > The client browser processes this widget. </ div >
<script  xmlns:xi =" http://www.w3.0rg/2001/XInclude " type =" application/backbase+xml ">
<xizinclude href="../backbase/4_4 2/bindings/config.xml"/>
<div >
The

<dfn >Client Runtime </ dfn >
processes this widget.
</ div >
</ script >

Thefirstdiv widgetis simplyprocessetly theclientbrowserWherthe Client Runtimereaches script ~ tagwiththe
type attributesetto "application/backbase+xml" , it processeall codenestedvithinthetag. Youmayhaveas
manyscript  tagswithina pageasyoulike andonlythe codewithinthe boundariesf thistagwill be processedy the
Client Runtime Forperformancesasonsit maybe advantageous limit the codethatis processedby the Client
Runtimeto areas where its use has an advantage in functionality of your application.

Applicationthat alreadyuse the script ~ tag andwantto start Client Runtimeprocessingnustuse an
alternate synt§x. 96)

It should be clear now what the basic layout of a Backbase enabled application page is.

To run theode examplei this and oth&iient Frameworldocuments, please proceed as follows:
¥ Create a startup page as shoiMneirComplete Startup[pil8]

¥ Copythe exampleodeyouwouldlike to runandpasteit to replacehetext:<!-- AddWidgetandother
Application Code -->

¥ Run the example.

Notall examplesire runnablehis way. Somemaybe presento highlighsyntaxonlyandthereare a few
examples that show a complete page.

Declaring XML Namespaces

TheClient Runtimeis nowreadyto process/ourapplicationHowevetit hasno way of recognizinthe elementsand
attributesvhichit is designedb procesdecauseve havenotyetaddedappropriat& VML Namespaageclarations(VIL
Namespacds a \W3C specificatiothat allowsa developeto use elementgrom differentmarkuplanguagesuchas
XHTML and BTL in the samedocumentWithnamespaceeclarationghe developeinstructsthe AJAX engineto
processan elementaccordingo the implementatioaf a particulalanguageAs a result,the engineknowshow to
appropriatelprocessa table tag from two differenlanguage®ecausehe enginecorrectlyassociateshe widget
namespacelitable  to the implementationf one languageand the elementamespace2:table  to a different
language implementation.

Foreachmarkuganguage yourapplicationyoumustadda namespaceeclaratiorizorexamplef youareusing8 TL Ul
widgets, you will need to aéd anamespace declaration to your document.

Theenginedoesrecognizeamespacedeclarationglacedutsiddts processingpace Thismeanghatthe bestplaceto
declarenamespacefor all languageprocessedby the Client Runtimeis as highas possiblén the DOM tree, for
example thiem! tag.

EachXML documentvenif it will beincludedntoanothedocumentnustcontairappropriateamespace
declarations.

Thefollowinghamespaceeclaratiotellstheenginghatall elementsvithout prefixshoulde processedccordingo the
implementation of thelTML 1.1 markup language:
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Example 4 ®HTML Namespace Declaration

<div />

TheClient Frameworluses, among others, the folloMiignamespaces for custom languages:

Example 5 Default Namespace

<script xmIns="http://www.w3.0rg/1999/xhtml"

xmlins:b="http://www.backbase.com/2006/btl"

xmins:e="http://www.backbase.com/2006/xel"

xmins:xi="http://www.w3.0rg/2001/XInclude"

type="application/backbase+xml">

<div >
Given the correct widget prefixes, the Client Runtime can now process all XHTML, BTL,
XEL, and XInclude elements. XHTML is the default namespace, so we don't have to give a
prefix to the parent div tag.

</ div >

</script>

Youwill mostlikelywantto createa customnamespacéor yourown widgets.To do so, youwill haveto createa
namespacgRandbinda prefixtoit. TheUREtanbeanyuniqueaesourcehutit mustalwaysemairconsisterthroughout
yourapplicatiorr-orexamplef youhada custormamespackoundo theyourCompany prefixyournamespaceould

look like this:
Example 6 Bustom Namespace
<script  xmins:yourCompany =" http://www.example.com/yourNamespace/ i
xmins =" http://www.w3.0rg/2002/06/xhtml2/ " type =" application/backbase+xml ">

You would then instantyateTag in your application with the qualified witlg€bmpany:yourTag

Including widget Definition Files

WhileXML Namespacedeclarationallowtheengindgo conneca widgetprefixto a particulalanguaget doesnottellthe
enginewhatelementsare actuallyavailablenor doesit tell the enginehowto procesghe elementsSomethinglseis
required to explain to the engine how to process elements.

Instruction®r processinglementéromlanguagesuchas XHTML andBTL arecontaineth widgetdefinitioriiles. The
Client Runtimeprocessethesewidgetdefinitiongasdefinedn TDL, Tag Definition Languagg andcreatesvidget
instances in the application.

Youcannotisea widgefromthesdanguagesntilyoubothdeclargheappropriateamespacandincludehe config.xml
file. Thisconfiguratiofile will thentakecareof loadinghe appropriatandividuaKHTML andBTL widgetdefinitiorfiles
when they are needed.

Please see tiAgpendifp. 100For additional information onXeir ML implementation.

Fileinclusiorns donebyusingXIncludg asdescribeth the W3CXlInclude  specificatiorXIncludeprovides generic
mechanisrformerging<ML documentsheprocessingf externafilesoccursat parseime,andhappensequentially
XlIncludefiles will be parsed in the order in which they were placed in the application.

Whenusing XInclude to mergewidgetdefinitiorfiles into yourweb applicationyou mustfirst declarethe XInclude
namespace in your document:

Example 7 &Include Namespace URI

xmins:xi="http://www.w3.0rg/2001/XInclude"

If you include a widget without including the appropriate files, you will receive the following error message:
Unknown namespace (hamespace URI) for tag (element name). Using null as fallback.

The correct syntax for using(theludeto include the config.xml file is as follows:

Copyright 200: 009 Backbase BV, All Rights Reserved
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Example 8 Bonfig.xml inclusion

<xi:include href="../backbase/4_4 2/bindings/config.xml" />

Element implementation files provided Gyetine-rameworlare located in the bindings directory.

Developing Your GUI

Youcannowstartdevelopingouruserinterfacédy adding3 TL, XHTML, andothercustonwidgetgo yourapplication.
This chapter will explain how t@uisavidgetsXHTML elements, and functional modules in your web application.

BTL

BTL is thetaglibrarydeliveredby Backbaséo providehe userwithrich,extensiblehrowser-equalizédandfunctional
widgets.

The following widgets are available:

Figure BTL Widgets

BTL widgetdallintoeightcategoriesnfo& Notify Action& MenusGrids TreesFormslayoutMultimedia)Nindows

DialogsUtilities& ToolsA shortovervievof BTL canbefoundin thechapteonthe Backbaselag Library [p. 20. Full
detailfor eachwidgetis availableén the APl Reference A goodsourceof exampless the Backbasd&xploredemo
application.

Toplacea BTL Ulwidgetin yourapplicationyouneedto addthreethings:the BTL namespacdeclaration{Include
directiveso includeheappropriatevidgetdefinitiorfiles,andthe correcBTL widgetag. Thenamespaceeclaratiofor
BTLlooks like this:
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Example 9 BTL Namespace Declaration

xmlins:b="http://www.backbase.com/2006/btl"

Weusetheb prefixwhenreferringo BTL widgetsalthouglyoucanusewhateve(non-conflictingyefixyou
want.

Now we can include the correct widget definitionsdtrttierand place thealendarwidget itself on the page:

Example 10 Bxcluding calendar instance

<script  xmlns:xi =" http://www.w3.0rg/2001/XInclude " type =" application/backbase+xml ">
<xi :include href ="../backbase/4_4 2/bindings/config.xml ">
<b: calendar />

</ script >

The resultincalendarlooks like this:

Figure Ealendar

TheBTL referencexplaingll the standardlIwidgetsandtheirrelatecdattributespropertiesnethodsandeventsFrom
the APIReferencgyoucanseethatthe calendarwidgethasa mode attributethatallowsyouto specifywhethetthe
calendardisplays inline or as a pop-up:

Example 11 fxcluding calendar instance

<b: calendar mode="inline " />

Behaviors

BTL widgetsaresupplementdaly functionabehaviorsTheseébehaviorsontairfunctionalitguchas dragAndDropand
resizethat can be applied to markup elements.

Using XHTML 1.1

eXtensibleHyperTextMarkup Language(XHTML) is a markuplanguagédor creatingwveb applicationsTheClient
Frameworkhasprovidedan implementatioof XHTML versionl.1. By includingour configuratiofile, youallowthe
Client Runtimeo read and understandall’ ML elements.

Youmightaskwhywe haveto implemenKHTML whenthe clientbrowseicanalreadyprocesst. Imaginet thisway.
Whileprocessinmstructiongside<script  type="application/backbase+xml"></script> tags,the AJAX
enginereadsan XHTML widgetin an XML fragmentTheenginehasto translatehe widgetinto somethinghe client
browsewill understandVithouanimplementatiasf XHTML, theengineessentialljasnotranslatiokey.lt hasnoway
ofknowinghatthe<table>widgeshouldberenderedsa <table>in thewebbrowserSoeverthoughherewillbeaone
to onerelationshipetweermurimplementatioof XHTML elementandthe correspondingiplementatioof thewidget
in the client browser, we still need to create an implementation.

Theras anotheveryimportanteasorthatweimplemenHTML. Inourimplementatiome makesurethatelementsre
renderedhe sameway in differentbrowsersthus solvingthe cross-browsecompatibilityproblemghat developers
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normallyhaveto tackle.By implementingdHTML accordingo \W3C standardsind extendinghat implementatioto
handle browser quirks, we save you the trouble of cross-browser development while maintaining standards con

Lastly,becauseghe XHTML implementatiolives outsidethe core,you can actuallyextendXHTML elementsFor
examplepur client-sidevalidatiorextendghe XHTML input  elemenwith functionalityhat allowsyouto checkfor
requiredieldsandcustompatternsConverselyoucouldlimit howdeveloperase XHTML. Forexampleif youdidn't
wantanyspan elementi yourapplicatioryoucouldextendhe XHTML implementatidn renderl <span>widgetsa
<div> widget.

Adding Application and Presentation Logic

Onceyouhavecreated/ourU| withBTL widgetsXHTML elementsandCSSstylingyouhavea serieofrichwidgeton
yourapplicatiopage Nowit's timeto getthesewidgetgo startrespondintp userinteractionT hisis whatreallymakesan
interactiomich; whenthe userperformsan operationthe applicatiotakesappropriatactionandgivesthe userproper
feedback.

Looselgpeakingtherearetwo phasesnvolvedn enhancingourapplicatiotogic:addingeventhandlers/listenets Ul
elements, and adding functionality that is executed once the event handlers/listeners are triggered.

TheClient Frameworkprovides numbeof easywaysto bindeventhandlerandlistenerdo widgetsontheapplication
level.lt supportstandaretventspecificationsuchas HTML attributesandLevel 3 DOM eventsMoreovethe Client
Frameworkdelivers<EL, a declarativexecutiotanguagéhatallowsyouto easilyattacheventhandlerandfunctionso
elements.

Youcanalsoplaceeventhandlersn yourwidgetdefinitionsisingTDL. Seethe WidgetDevelopmenGuide
for more information.

Thissectionwill showyouhowto attachXEL eventhandlergo a widgetandgivean overviewof howto use XEL and
JavaScripin combination witfOM methods andPathto develop application logic.

Event Handlers and Listeners
There are many different ways of handling events in your web application.
Refer to th&lossarfp. 100For more definitions of event mechanisms.

All event specifications uséth&l event dispatching model:
To associate an event to a node on the application level, you can employ any of the following event declaration
¥ UseXHTMEvent attributes suchoaslick

¥ UseDOM.evel 3 events suchadgEventListener

¥ UseXElio declare an event handler.
You can also associate event handlers and listeners with Widgets in
¥ Use th@DLhandler widget to declare an event handler.

¥ UselJavaScrindDOMmethods imDLmethods, properties, and constructors.
¥ UseXHTMEevent attributes TiDLtemplate tags.

The following shows a simple example of attactiinghandler to akHTML div element:
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Example 12 REL handler Example

<xi :include  xmlIns:xi =" http://www.w3.0rg/2001/XInclude " href ="../backbase/4_4 2/bindings/
www.w3.0rg.1999.xhtml/xhtml.xml ">
<div xmins:xi =" http://www.w3.0rg/2001/XInclude ">

Click me!

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

alert("e:handler click event is working");

</ e: handler >

</ div >

Thehandler tagsimplynoteshatthe parenbfthetag(thediv elementill handlea particulaeventype.Theevent
attributespecifiesvhicheven{inthiscase click)to handlewhilethetype attributespecifiesvhatexecutiotanguagavill
be used.In this case,we are usingJavaScrip} althouglyoucouldsetthetype attributeto application/xml and

writefunctionalitysing<EL. Codenestedvithinthehandler tagrepresentthefunctionatodeto beexecuteavhenthe
event is triggered.

Tomakethismoreinterestingyoucouldusethecodein thehandler tagto dynamicallgreateaneventistenemwiththe
DOM methochddEventListener

Example 13 REL handler Example with addEventListener

<xi :include  xmins:xi =" http://www.w3.0rg/2001/XInclude
href ="../backbase/4_4 2/bindings/config.xml ">
<div xmins:xi =" http://www.w3.0rg/2001/XInclude =
Click me!
<e: handler event ="click " type ="text/javascript ">
var oDiv = bb.document.getElementByld('myDiv');
oDiv.addEventListener('mouseover', event.function, false);
</ e: handler >
</ div >
<div xmins:xi =" http://www.w3.0rg/2001/XInclude " id =" myDiv ">
When the div widget above is clicked, an event listener will be dynamically attached to
this div widget.
</ div >

YoucanalsoseeourJavaScriptAPI in actionwiththebb coremethoctallMethod . Youcanalsoseea
DOM methodgetElementByld

If youmovethe mouseoverthesecondliv elementthennothingwill happenHowevempnceyouclickonthefirstdiv ,
thenit addsaneventistenetto the secondlivthatlistensfora mouseover eventAsaresultthesecondiiv allowsa
mouseoverveniafteryouclickonthefirstdiv . Thisfunctionalitis usefulwhenyouonlywanta widgetto respondo an
event after a particular user interaction has already occurred.

XEL

XEL is a declarativexecutiodanguagedeliveredvith the Client Frameworkin orderto facilitatethe creationof

applicatiofunctionalityit will beextremelysefuforapplicatiodevelopenshodonotwantto learnadvancedavaScript
techniqueevelopensill be familiawith the primaryelementsn XEL suchas methodsfunctionsgettingandsetting
attributeseventhandlinggconditionanditerativestatementsnderrorcatchingAdditionally$ EL is designedo handle
callbacks and other asynchronous functionality difficult to devefeqin:

Touse XEL, yousimplyhaveto nestan XEL handleiin anywidget.Thebodyof this handleican containapplication
functionalitgr callanothemethocdbr functionYoucanwrite XEL functionanywherén yourapplicatiopageor in an
externafile. WithXEL, youcanutilizethe CommancdDeclarative API to makerequest®fthe Client Runtime Youcan
alsousethecall tagto calla methoddefinedn TDL, an APl methodpr anotheXEL functionThisexampleallsa
method calletbAlert
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Example 14 REL Call Method

<xi :include  xmlIns:xi =" http://www.w3.0rg/2001/XInclude " href ="../backbase/4_4 2/bindings/
www.w3.0rg.1999.xhtml/xhtml.xml ">
<div xmins:xi =" http://www.w3.0rg/2001/XInclude ">
<e: handler event ="click " type ="application/xml >
<e:call method =" doAlert " />
</ e: handler >
</div >

Themethod attributaellsusthatwearecallinga TDL definednethodra coreAP| methodToprovidergumentto the
called method, théth-argument  widget can be nested withirctiie widget.

You can find more information &fiduin the chapter aboUEL [p. 24jin this book, or in the API Reference.

XPath

WithJavaScripi youcanusethe DOM LevelR CoreMethodgo targetandmanipulatelement®na controller. When
usingXEL, youcandothesamethingwith XPath XML Path Language(XPatt) is an XML languag@rimarilyusedfor
targetingpartsof an XML documenso thatyoucanmanipulatéheirpresentatiorontentpr locatioronthe controller
tree. Incontrasto theDOM, whichmodelghedocumenasa treeof objectsXPathmodelan XML documenasatree
of nodes.Thereare differenttypesof nodes,includingwidgetnodes,attributenodesand text nodes.In application
developmenBTL reliesheavilyon XPath to targetand manipulatelementsYoucan alsouse XPath to work with
controllersin your widget development, but it is faster to use comparabléimethods.

Inshort XPathperformshesamefunctionasmanyofthe DOM methodsThedifferencéiesin howthesdanguageare
modelledXPath considershe applicatioms an XML documentyith elementsattributesandnodeswhilethe DOM
considers the application in terms of objects.

TheClient Frameworkimplementatiasf XPathconsist®f parsingandresolvingiodesaswellas somehighlevelutility
functionghatmakeusageesasierTheresultof an XPathexpressiois alwaysa sequenceresenteth JavaScripasan
indexedrray Ourimplementaticsupports<Path 1.0 andsomepartsof XPath2.0.Referto the APIReferenctor more
details oXPathfunctions.

The following example showskEnfunction where a property value is being set to the objeayRiiméchtX :

Example 15 RPath Target Example

<e: function name=" setPropertyX ">

<e: body type ="application/xml ">
<e:set property ="myPropertyX " select ="id('myElementX’) ">
</ e: body >

</ e: function >

WithXEL andXPath youcandocomplicatedctionsvithnodesn a verysimpleway.Thisexampleheckgo seeif there
is a widget with aalue attribute:

Example 16 RPath Attribute Example

<e: function name=" checkForAttribute =
<e: body type =" application/xml =
<e:if test ="{//@value} ">
<e:set property ="myOtherValue " select ="'test "/>
</ e:if >
</ e: body >
</ e: function >

JavaScript

JavaScriptis a scriptindanguagevith a syntaXooselypbasedon C. It is a lightweightross-platforrecriptinganguage
that relies on a host environment into which it is embedded.

Onemajoruseof web-basedavaScriptis to write functionghatare embeddeth or includedromHTML pagesand
interact with tHeocument Object Mod¢DOM) of the page to perform tasks not possibié il alone.
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Adifferenexampleftheuseof JavaScriptin webpagess to makecallsto webandweb-serviceerversafterthepage
hasloadeddependingponuseractionsThesecallscanobtaimewinformationyhichfurtherJavaScriptfunctiongan
merge with the existing pageXs/l so that it is displayed. This is the basig\gprogramming.

In the Client Framework XEL is a declarativavay to addlogicand functionalityo yourapplicationAs such,it is
analogouto JavaScriptHowevenve still allowyouto use JavaScriptto createapplication/presentatlogic,develop
widgets,and accessour API. JavaScriptwill be usedby bothwidgetdeveloperand applicatiomevelopersidget
developerwill useJavaScripiwithintheir TDL languagelefinitionsywhileapplicatiodevelopenwill use JavaScriptin
developinthefrontendofthewebapplicatioitself.Bothallowyouto workdirectlywiththecontrollers maintainetly the
engine.

TheClient Frameworkallowsyouto useall standardlavaScriptcommandsAdditionallyyoucanuse JavaScriptto
accessll the Client FrameworkAPI. Aswith standardlavaScripf youcanincludeyourJavaScriptfunctionsn an
external file, or you can embed them in the ¥Bdgleiments.

ThestandardavaScriptAP| canbefoundat http://developer.mozilla.org/en/docs/JavaScRatfeito the
appropriatéavaScriptAPI .chm file for detailed information.

Becauséhe Client Framework providesan implementatioaf the DOM Level2 Coreand part of the Level3 Core
method®ncontrollers, muchof whatyoudowith JavaScripiwill involvdindingandmanipulatinthesenodesHere'sa
shortexamplef howto usethe DOM methodappendChild  to dynamicallgreatetableelementandaddthemto a
controller.

Example 17 Bppend Child

<div >
Click to create table row and cell...
<e: handler event ="click " type ="text/javascript ">

var oTr = bb.document.createElementNS(‘http://www.w3.0rg/1999/xhtml’, 'tr");
var oTd = bb.document.createElementNS(‘http://www.w3.0rg/1999/xhtml’, 'td");
oTr.appendChild(oTd);
</ e: handler >
</ div >

In an eventhandleryoumightalsoneedto geta particulanodein orderto do somethingvithit. Hereis howyoucan
retrieve the node:

Example 18 Bet element by ID

var oList = bb.document.getElementByld('contactslist’);

This line afavaScripigets the node object corresponding tocthreakdslist and stores the object in a variable.

Youcan alsouse JavaScriptto get propertyaluesfrom a controller node,for examplehe selectedndexof an
accordion

Example 19 Bccessing the DOM 2

var ilndex = this.getProperty(‘'selectedindex’);

Widget Development

Manyapplicatiodevelopenill neverextenda BTL widgetr buildtheirowncustonwidget Theywill be happysimplyto
placeBTL elementsXHTML, and customelementsn their applicationadjustattributesstyle the applicatiorwith
advancedSS and glue everything together with events and logic WEitem.javaScript

Whilethe powerfuBTL elementandextende@ventsystenfacilitataichandeasyAJAX applicatiodevelopmenthe
trueinnovatiooftheClient Frameworkliesinthe AJAXenginewhichcantakeanyelementlefinitionvrittenin the TDL
bindingdanguagendrenderit correctlyin the clientbrowserTDL, whichstandsfor Tag Definition Languaggis an
XML basedanguagéesignedorthecreatiorof newelementsTowritea TDL widgetdefinitionyoudeclarativelgefine
commonprogramminglementssuch as methodsattributes propertiestemplatesand handlers A combinatiorof
JavaScripi XEL, XHTML andotherT DL tagscanbenestedo definenvidgetehaviorsTherearealsoT DL convenience
tagssothatyoucaneasilycreateconstructorslestructorgettersandsettersandincludeexternatesourcesSincer DL
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supportbothsingleandmultiplenheritancgjoucandefineelementsn an object-orientedtaywhileusinga declarative
syntax.

Thepointof TDL is to createelementshatcanbe usedby anapplicatiodevelopein a webapplicationVithTDL, you
canextend3TL elements;reateyourowncustonelementso beusedbyapplicatiodeveloper or evercreateyourown
customXML languages that can be visualized by the client browser.

You will want to learn abdnit development if you would like to:

¥ extend the functionality or presentati@ilaébacustom element
¥ build a custom widget from scratch
¥ design a new skin to give all widgets a (custom) consistent look and feel

¥ create a custo¥MUanguage

Building a TDL widget Definition

Inthissectionwe'llgiveanovervievef howto geta TDL widgetefinitioroff thegroundAtits mostbasic a newwidget
or languagduiltin TDL needsonlyfourtags:a XML documenidentifierthetdl roottag,a namespace namespace
identifierandawidgeteclaratiowiatheelement tag.Thefollowingexamplshowsherequiredodeto beginyoumew
element/language:

Example 20 DDL Skeleton

<d: namespace xmins:d =" http://www.backbase.com/2006/tdI
name=" http://www.example.com/yourNamespace/ =
=
Defines the name of the widget as it will be used in the application and gives the
base element(s)
-->
<d: element name="yourWidget ">
e
Define your widget with attributes, properties, methods, etc.
-->
</ d: element >
</ d: namespace >

Thetdl tag must always be the root tag of a widget definition.

The namespace tag attachesthe widgetto a unique XML namespaceapplicatiordevelopersnust declarethis
namespacbkeforeinstantiatinghis widget.Thename attributedefineshe namethat mustbe usedby the application
developewhencreatinganinstanceof thiswidgetin the applicatioril heprefixusedin the applicatiomustbe boundo
the namespaceefinedby the namespace tag. Finallythe extends attributedescribesvhatelement(shhis widget
inheritdfrom.Thismeanghatwhenplacinganinstancef thiswidgetin theapplicatiortheapplicatiodeveloperanalso
manipulatenethodspropertiesattributesandhandlerslefinedn theinheritedvidget(andanyelement(furtherup the
inheritancehain)AstheClient Frameworksupportenultiplénheritancaheextends  attributecanhavemultiplespace
separated entries.

AlthouglyourTDL widgetdefinitiorwill usuallybe writtenin a separatdile, youcanalsoplaceTDL onyourapplication
page. This is not recommended for production, but is useful for development and testing.

Whemlacinghe widgetin the applicatiopage a developewoulddeclarehe appropriateamespacwith a particular
prefixincludehewidgeffile andall filesof thewidget'snheritancehain,andcallthewidgetasnamedytheelement
name="" intheTDL definitionThefollowingexampleallsa widgethathasanelement nameofyourwidget anda
namespace value offittp://www.yourCompany.com
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Example 21 Balling your code

<xi :include  xmiIns:d =" http://www.backbase.com/2006/tdI
xmins:yp =" http://www.example.com/yourNamespace/ " xmins:xi =" http://www.w3.0rg/2001/XInclude
href ="yourWidget.xml " />
<yp: yourWidget xmins:d =" http://www.backbase.com/2006/tdI
xmins:yp =" http://www.example.com/yourNamespace/
xmins:xi =" http://www.w3.0rg/2001/XInclude ">
<l-- -->
</ yp: yourWidget >

Pleaseonsulthe APIReferencdorcompleténformationnthe TDL languageAfurtherintroductioto TDL
and widget development can be found/fidipet Development Guide
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Backbase Tag Library

BTLis a declarativéJl tag library.Thesetags (we call themwidgets althoughthey are sometimegalledwidgetsor
components otherframeworkgrovideich,easy-to-usesross-browsdunctionalityVidgetsvorkin combinatiowith
other declarative languages (such as XHTML) to optimize your application.

Thischaptewill giveyouanintroductioto the BT Ltaglibrary It will describavidgetfunctionalityysecasesandwidget
implementations.

Forthe completéPlfor eachwidgetpleaseseethe APIReferenceFormoreinformatiomn howto buildor
extend a widget, please sed\igget Development Guide

BTL Widget Overview

TheClient Frameworkis deliveredvitha setof GUIidgetscalledheBackbaselag Library (BTL), thatyoucanusein
your application. TBEL widgets can be grouped into eight categories:

¥ Info & Notify- ThiscategorgontainsvidgetsuchasballoorandtoolTipvhichgivefeedbackr extrainformatioto a
user.

¥ Action & MenusAction widgets perform certain functions after the user clicks on them.

¥ Grids & TreesThis category contains data widgets that display and edit data from external or inline sources.

¥ Forms- Formwidgetdisplayandreceivenputfor form-basethformationThisinformatiois generallgubmittednd
stored on a server.

Layout Layout widgets help to create your application layout.
Multimedia- Multimedia widgets allow you to easily embed external media files in your application.

Windows & DialogsThese widgets provide a way of viewing content outside the main browser window.

K K K K

Utilities & Tools Widgets that don't fit in other categories.

SomewidgetanustincludechildelementsThesearenotdescribethereexcepin the contexof the parenwidgetFora
complete list of child elements, attributes, properties, methods and events\PéiReterdree

General Characteristics

Placing a Widget In Your Application

Placing & TL widget in your application involves the following steps:

¥ Declare thBTLnamespacemins:b=http://www.backbase.com/2006/btl
¥ Include the config.xml configuration file.

¥ Add the widget to your application.
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Figure 8TL accordion with corresponding code

Characteristics of a Widget

Aswith othertaglibrarieseachBTL widgethasa differenset of attributesmethodseventseventhandlersandchild
elements that make up the widget. Here are a few examples:

Some widgets, such asahiendas can be placed in the application without extra attributes:

Example 22 BTL simple calendar

<b: calendar />

Or you can add attributes suébrraat ormode that set functionality built into the widget:

Example 23 BTL calendar

<b: calendar mode="inline " format ="d-MMMM-yy'/>

Some widgets, such asvtivedow require that you add content as a child of the widget:

Example 24 BTL window

<b: window label ="More Info About Nadine Gordimer " id ="window " height ="250px"
position ="relative ">
<strong >Nadine Gordimer </ strong >

(born 20 November 1923) is a South African novelist and writer, winner of the 1991
Nobel Prize in literature and 1974 Booker Prize. She was born in Springs, Gauteng,
an East Rand mining town outside Johannesburg, the daughter of Isidore and Nan
Gordimer. Her parents were both Jewish immigrants, her father having emigrated from
Lithuania, and her mother from London. Gordimer was educated at a Catholic convent
school, and was largely home-bound as a child because of family fears that she had a
weak heart. She began writing at an early age, and published her first stories in
1937 at the age of fifteen. Her first published work was a short story for children,
"The Quest for Seen Gold," which appeared in the Children's Sunday Express in 1937.

</ b: window >

OtheBTL widgetssuchastheaccordion requirenotadditionathildcontentbutchildelementsTheaccordionis made
up of the containercordiontag andhiccordionltentags. Eachccordionltenrepresents one panel inatheordion
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Example 25 BTL accordion

<b: accordion id =" myAccordion " loop ="true ">
<b: accordionltem label =" Beloved ">
<p>Author - Toni Morrison </ p>
<p>

1987 novel by Toni Morrison about the legacy of slavery. It won Morrison the
Pulitzer Prize for Fiction in 1988. The novel is loosely based on the life and
legal case of Margaret Garner, about whom Morrison later wrote in the opera of
the same name.

</ p>

</ b: accordionltem >

<b: accordionltem label =" Their Eyes Were Watching God " selected ="true ">
<p>Author - Zora Neale Hurston </ p>
<p>

Their Eyes Were Watching God, (1937), set in southern Florida in the early 20th
century, is the best-known novel by African-American writer Zora Neale Hurston.
</ p>
</ b: accordionltem >
<b: accordionltem >
<b: label >The Color Purple </ b: label >
<p>Author - Alice Walker </ p>
<p>
1982 novel by Alice Walker which received the 1983 Pulitzer Prize for Fiction.
This book is often argued to address many issues which are important to
understanding African-American life during the early-mid 20th century.
</ p>
</ b: accordionltem >
</ b: accordion >

Youcanalsoapplylanguag@édependetitiehaviorsuchasresizeanddragAndDropto BTL. Toadda behavioryouadd
thebehavior  attributdo thewidgetTheattributesaludas thedesiredehaviomhisexampladdstheresizebehavioto
aboxwidget:

Example 26 Behavior resize

<b: box e:behavior ="biresize " width ="100px" height ="100px" />

BTL widgets...

K

...are processed by @lent Runtime

+#

...interact with user, widget, or application level events. DOM Level 3 events and some Microsoft-supported ¢
handled by ea8TLwidget.

¥ ...cooperate with other languages. You can, for exanxpld Mieside &8 TLwidget or vice versa.

¥ ..areXMLvalid.Aswithall XMLcompliantanguagespeningagsmusthaverelatedclosingags,or be closedvitha
backslash.

¥ ..are instances of widget definitionsTiBIn@/e build our tag library based @lidie Runtimpgist as you would.
¥ ..inherit from oOMbbjects. As such, suppoB&dklements are supported for most widgets.

¥ ..are fully extensible via widget inheritance

¥

...coméantwoskins (SystenandChameleor§kinsprovidea consistenibokandfeelfromwidgeto widgetYoucan
configure the main colors of the Chameleon skin, or you can create your own skin.

Additionallisomewidgetsalsohavebuilt-inmethodspropertiessustomeventsandeventhandlersAll BTL reference
information can be found inctivent FrameworlAPI Reference

The Focus Model

All BTL widgets(thatallowuserinteractiongre integratednto the XHTML focusmodel By defaultall elementsre
focus-enabledlthoughocusis mostlyusedin formswherethe widgetshouldaccepta keyboardevent.Navigation
betweerfocus-enableelementsakesplacewiththetab (forwarchavigatiorgndshift-tab (backwardeavigation)
keys.
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Figure Buttons with or without focus

Inthepictureabovethebuttonsviththedottedinearein focus.Theoneswiththebluebordethavea mousenovedver
it. Keep in mind that only one widget at a time can have focus.

Wher widgethasfocus,youcanusethekeyboardo interactwithit. Placindocusona widgetmeanghatanwidgetis
activejnputeventssuchaskeyboarthputaresentto thatwidgetForexamplef theinput widgetona formhasfocusit
will receiveheinformatiotthe usertypesin viathe keyboardWhera widgetlosesfocus(alsoknownas blur) keyboard
commands will not operate on that widget.

Wheran widgetreceivegocus,it receives standarddTML DocumentObject Model Levell focus eventWherit
losesfocusit triggersa blur  eventWherchangindgocusfromonewidgetto the next,thefocus evenfiresbeforethe
blur event.

Byintegratingvidgetsntothe XHTML focusmodelwe allowyouto tab andshift-tabkeysto navigatéetweervisible
applicatiomwvidgets Additionall\someBTL widgetssuchaslistGrid or accordion extendhefocusmodeby allowing
youto navigatavithinthewidget Wheroneof thesewidgetseceive$ocus thefirstitemwill becomective andyoucan

usethe arrowkeysto navigatéetweeritemsinsidethe widget.Thisallowsyou, for exampleto usethe keyboardo

directly navigate to an input form field wittiB@widget.

Tobeinthefocusmodelelementsnustbevisibleandhavetheiraccessible  propertygettotrue . true isthedefault
value.

Styling

Becauseve provideskins  to givethe widgetsa consistenibokandfeel,we havealreadystyledthe widgetsfor you.
Additionallyye haveaddedasattributesnostof thecommorstylepropertiethatyoumightwantto applyto awidgetAsa
result, instead of addsnge="width: 100px;" to a widget, you will now wa&kh="100px;"

Insomesituationsyoumaywantto addadditionatylingo a BTL widgetJustaswith XHTML, youcanaddextrastyling
byaddingCSSclass orstyle attributesHowevenve recommenthatyouuseadditionastyingwith cautionas we
cannot guarantee how your custom styling will interact with existing styling.
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XML Execution Language

The ClientFrameworkleliversXEL ,an XMLmarkuplanguageas an alternativeo JavaScriptThisgivesapplication
developerawayto avoidlavaScrigpaghettWhilewve still giveyoutheflexibilityo useJavaScriptithinthe bodyof XEL
eventhandlerandfunctionsthe simplesyntaxof XEL(in combinatiowith the CommandAPI) allowsyouto quickly
create powerful logic without the need for JavaScript.

XELis a programmini;nguagéhatapplicatiodeveloperwill usewith the Client-rameworgroducto definehandlers
and execute functional logic on instances in their application.

Likeothemprogramminiganguages{ELlgivesyoutheabilityto declarevariables assignvaluesto thesevariablegjefine
functions employgonditional and looping structureandtry and catch errors

XELgivesdeveloperthe built-inabilityto targetelementsisingXPathXELreliesheavilyon XPatlrcommandso select
target and destination elements to operate on.

XElalsogivesdeveloperaccesgo the Command-unctionsdeclarativPland,by usingthecall elementtheability
to call methods and properties from the DGV akiek.

Application developers can use XEL to perform the following tasks:

Adding an event handler to an element
Implementinggic

Extending a widget instance

Creating and destructing elements

Allowing one widget to communicate with another widget

K K K K K K

Loading data asynchronously

If youfindyourseltreatingunctionalitin XELthathasglobaluse(appliego all instance®f a widget) youwill wantto
createthisfunctionalitin yourwidgetdefinitiorusingT DL Thiswill improveperformancas wellas codemaintainability.
See the Widget Development Guide for details.

Thischaptewillintroducgrouto themainXELelementsXELs a programminignguagethereforeve will describet the
following features:

¥ Declare variables, Assign values to these and retrieve them.

¥ Operators: How can you perform calculations new values for a variable.

¥ Control logiif:then-elseetc.

¥ Functions: Function declarations, calling a function, passing arguments to a function.

A namespacaleclarationis neededwhen using XELtags. We use the e: prefixin our examples:
xmlns:e="http://www.backbase.com/2006/xel"

A particulabuilt-infunctionin XELs the handler  functionBecausdt is the mostfrequentlysedfunctiorof XELand
because it allows us to show simple examples in this chapter, we start with it.

Handling Events

TheXEL e:handler  tagdeclaremneventhandleona XHTML, BTL, or othermarkuganguagevidget.Thehandler
will handlea specifieventypeontheparenwidget Wherthiseventhappensnthe parenelementthe codewithinthe
handler tag will be executed.

Here's a basic event usingfiendler  tag:
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Example 27 REL handler widget basic implementation

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

" type ="text/javascript ">

Inthe exampleéhe eventhandleis attachedo a div elementThecontenbfthe handleis JavaScripf becaus®f the
setting of thgpe attribute. When thie is clicked upon, an alert box wil be shown.

A similar example, now using the Comriadescribed in ti@ommandP| [p. 87fchapter, has the same result:

Example 28 Basic XEL handler using Command Language

<div >
<e: handler event ="click ">
<c:alert select ="'l am clicked! ">
</ e: handler >
Click me!
</ div >

A namespacdeclaratiofor the CommandP| is neededvhenyouuseits tags.Weusethec: prefixin ourexamples:
xmlns:c="http://www.backbase.com/2006/command"

Please see the sectioevent handling mechanifm&3Jfor detailed information orethendler  tag.

Variables in XEL

Declaring Variables

InXEL, variables can be declared usingithéle element:

Example 29 REL variable element

<e: variable name="myVar" select ="'mylnitialValue' ">

Whendeclaringa variablethe valueof the name attributerepresentshe variablename.Y ouwill usethis valuewhen
accessinthevariablssomewherelsein yourapplication{EL variablesanhavestringsglementsyrentirenodesetsas
value.

Therearea numbepfwaysto assigra valueo thevariableForexampleyoucanusean XPathexpressiom theselect
attribute.

In the next example, we assign alivthelements in the document to the varigée

Example 30 REL variable containing nodeset

<e: variable name="myVar" select ="[//div] ">

Alternativelyoucanusethee:data tagasa childofthevariable tagto assigrits contento thevariableasin the
next example:

Example 31 REL variable with e:data element as value

<e: variable name=" myVar">
<e: data type ="text/plain "> My initial value </ e: data >
</ e: variable >

You can also ugenclude to load an entire file into a variable, this is handy for global variables:
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Example 32 REL variable with loaded content via xi:include

<e: variable name="external_data ">
<e: data type ="text/xml ">
<xi :include href ="data/movies_20.xml ">
</ e: data >
</ e: variable >

Youcanalsousec:load toloadanentirefile intoa variablethisis the preferedvayfor localvariabldin e:handler
because they only get loaded when the variable is parsed (and not on parse of ddatindent with

Example 33 REL variable with loaded content via c:load

<e: handler event ="click ">
<e: variable name=" external_data ">
<c:load url ="data/movies_20.xml ">
</ e:variable >
</ e: handler >

Variable Scope

Variablscopédndicatesvhereyoucanaccess declaredariableXEL variablesantakelocalor globakcopedepending
onthepositiorof thevariable  declaratiorf youdeclarea variablavithinan XEL functiorbody thenthe variablewill
havea localscopeandit will thereforenlybe accessiblevithinthatfunctionlf the variablés declareclIsewherén a
document, the variable will have global scope, and it can be accessed anywhere in that document.

Retrieving Variable Values

The value of a variable is available eithetHataor aJavaScripiexpression.

In XPathexpression&ariablearerecognizedsingthe$ sign.Herds anexamplefgettinghevalueofa variablenamed
myVar. Intheexamplea buttonis definedthatwhenclicked showsanalert. Thealertdisplayshe valueof the variable
myVar, defined in the previous statementig\lzue .

Example 34 get variable value in XEL

<e: variable xmins:c =" http://www.backbase.com/2006/command " name="myVar" select ="'myValue' "
/>
<b: button xmins:c =" http://www.backbase.com/2006/command >

Click

<e: handler event ="click " type =" application/xml ">

<c:alert select ="$myVar"/>

</ e: handler >

</ b: button >

The result of pressing the button looks as follows:

Figure &KEL variable retrieval

XEL variables are also accessibleasScripivariables in the body afadler orfunction
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Example 35 get variable value in JS

<b: button xmins:c =" http://www.backbase.com/2006/command ">
Click
<e: handler event ="click " type =" application/xml ">
<e: variable name="myVar" select ="'myValue' "/>
<e:script type ="text/javascript =

alert(vars['myVar');
</ e: script >
</ e: handler >
</ b: button >

Noticethat we movedthe declaratiomf the myVvar variablensidethe e:handler  functionbecausehe JavaScript
vars[] array is only available within the scope of a function.

Setting Properties and Variables

Youcanusethee:set elemento setobjectpropertiesaswellas XEL variables Youwsetheattributeproperty and
select to determine what you would like to set. Here is an example:

Example 36 REL set

<b: accordion id =" myAccordion ">
<e: handler event =" DOMNodelnsertedintoDocument ">
<e:set property ="selectedindex " select ="'1'" "/>
</ e: handler >
<b: accordionltem label =" Beloved ">
<p>Author - Toni Morrison </ p>
</ b: accordionltem >
<b: accordionltem label =" Their Eyes Were Watching God " selected ="true ">
<p>Author - Zora Neale Hurston </ p>
</ b: accordionltem >
<b: accordionltem label ="The Color Purple =
<p>Author - Alice Walker </ p>
</ b: accordionltem >
</ b: accordion >

Getting and Setting Attributes

InXEL, yougetandsetattributesin a slightlydifferentvaythanyougetandsetpropertiesor variables Thisis because
we tap into the existingDOM standardwhich alreadyhas setAttribute and getAttribute methodsIn this
example, we will click on one button to shwiikhitsattribute:

Example 37 &el set width attribute

<b: button id ="button " width ="600px ">
Click me to shrink the width of the button...
<e: handler event ="click " type ="application/xml ">
<e: call method =" setAttribute " npame="'width" " value ="'100px’ "/>
</ e: handler >
</ b: button >

Noticethatboththe name andvalue attributesacceptXPath expressionsyhichis whywe placethe attributevalue
inside single quotes.

Conditional Execution in XEL

Conditional Logic

In XEL, conditiondbgiccanbe expressethroughtheif elemenbr choose/when/otherwise elementsTheif
element allows you to make a single test:
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Example 38 REL if widget with XPath test

<div >
<e: handler event ="click ">
<e:if test ="(1=1) ">
<e: script  type ="text/javascript 'S
alert('This XPath test is true’);
</ e: script >
</ e:if >
</ e: handler >
testMe
</div >

Theif andwhen elementsisethetest attributdo determinéogicaconditionsThevalueofthetest —attributecanbe
anXPathor aJavaScripexpression.

The choose/when/otherwise elementsallowyouto createa logic structurewith morethan one conditionThe
choose elementis a containerfor one or manywhen tags; eachwhen elementconstitutesone condition.The
otherwise  elemenprovidesunctionalitif all the conditiongn thewhen elementseturnfalse.Thefollowingexample
shows a function that will toggle the width property of a button based on the value of a s\fiiéthle named

Example 39 REL choose/when/otherwise conditional execution block

<e: function name="toggleWidth ">
<e: argument name="sWidth " required ="true "/>
<e: body >
<e: choose >
<e: when test ="$sWidth="600px' ">

<e:call with ="id('buttonl’) " method =" setAttribute " name=""'width'
value ="'60px' " />

</ e: when>

<e: otherwise >
<e:call with ="id('buttonl’) " method =" setAttribute " name=""'width'

value ="'600px" " />
</ e: otherwise >
</ e: choose >
</ e: body >
</ e: function >
<b: button id ="button1 " width ="200px; ">
<e: handler event ="click ">

<e:call function ="toggleWidth ">
<e: with-argument name="sWidth " select =" @width" />
</ e:call >
</ e: handler >
Click me!
</ b: button >
Iterators

InXEL, iteratorandloopingstructuresanbecreatedviththefor-each  elementThefor-each  elemenallowsyouto
iterate over a node set:
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Example 40 REL for-each element

<div id =" parent ">

<div id ="a"> a</ div >
<div id ="b">b</ div >
<div id ="c¢">c</div >
<div id ="d">d</ div >
<div id ="e">e</div >
</ div >
<div >

Click to see the for-each loop
<e: handler event ="click ">

<e: for-each  select ="[id('parent’)/div] ">
<c:setText destination ="." select ="'--inserted textnode --"' ">
<e:if test ="@id='d" ">
<e:script type ="text/javascript ">

alert('Breaking the loop with the XEL break element -- );
</ e: script >
<e: break />
</e:if >
</ e: for-each >
</ e: handler >

</ div >

Thevalueoftheselect attributadeterminethenodeset. TheXPathexpressiofid(‘parent)/div] selectallthe
div childelement®ftheelementwithanid of parent . Ineachelementatextnodewill beinsertedn thechildwidget
a.

Thebreak elemenallowsyouto brealkfromaniteratorinthiscasewhenthefor-each  statemengéxecutetheelement
withanid ofd, it willexecuta JavaScriptalertandthenstopexecutionAsa resultthecommando createa newtext
node will not operate ondikie elements with an ofe.

Functions in XEL

Creating a Function

Thefunction  tagallowsyouto createan XEL functionThisfunctiorcanbecalledromthebodyofahandler  orother
functions. This example creates a functiorleattect

Example 41 REL function element

<l--  basic function definition -->
<e: function name=" alertBox ">
<e: body type ="text/javascript ">
alert('The alertBox function creates a JavaScript alert box.");
</ e: body >

</ e: function >
=
some code to call the function
==>
<b: button >
<e: handler event ="click ">
<e:call function ="alertBox "/>
</ e: handler >
Click to call alertBox function
</ b: button >

Withthe function  elementthe valueof the name attributespecifieshe namethat mustbe usedwhencallingthe
functiorip. 37. Unlikehandlershoweverexecutableodecannobewrittendirectlyasa childofthefunction . Instead,
it mustbewritteninabody elementhatis a childofthefunction  elementThebody elemenhasatype attributeA
valueof application/xml specifieghatthe bodywill be writtenin an XML languagsuchas XEL or a command,
while a value @ixt/javascript specifies a function body writtéaninScript
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Calling a Function or Method

To call ZEL function, use tleecall element withineahandler  ore:function  body:

Example 42 kel call widget function

<l--  basic function definition -->
<e: function name="alertBox ">
<e: body type ="text/javascript ">
alert('This alertBox function creates a JavaScript alert box.");
</ e: body >

</ e: function >
<b: button >

Click Me!
<e: handler event ="click " type ="application/xml >
<e:call function ="alertBox "/>

</ e: handler >
</ b: button >

In this example, the function is called that was defined in the previous example. Together, they will result in the

Figure KEL function call

Thecall elemenallowsyouto callan XEL functiororan AP| methodTocalla XEL functionyouaddthefunction

attribute- the valueis the nameof the function Fora methodyoureplacethe function  attributewith the method
attribute:

Example 43 REL call method

<b: button >

Click Me!
<e: handler event ="click " type ="application/xml 'S
<e:call method =" setAttribute " name="'width" " value ="'300px" " />

</ e: handler >
</ b: button >

Creating a Function Argument

Bycreatindunctiorargumentsjouallowdynamiwaluego be passedo thefunctionThisallowsyouto reusehefunction
andreturndifferenfunctiorvaluedasednargumentaluesinyourfunctionyouusetheargument elemento declare
an argument name.
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Example 44 gel argument

<e: function name=" flexibleAlertBox =
<e: argument name="myAlertText " default ="'Alerttext default value' ">
<e: body type ="text/javascript ">
alert('myAlertText is: ' + myAlertText);
</ e: body >

</ e: function >
<b: button >
Click me to see the alert text

<e: handler event ="click " type ="application/xml =
<e:call function ="flexibleAlertBox " myAlertText ="'Hello!" ">
</ e: handler >
</ b: button >

<b: button >
Click me to see the default alert text
<e: handler event ="click " type =" application/xml ">
<e:call function ="flexibleAlertBox ">
</ e: handler >
</ b: button >

Theargument taghasthreeattributesname, required , anddefault . Thename attributesimplygivesa nameto the
argumentthis will be the samevalueas usedby the with-argument  tag whichpasseghe argumentvalueto the
functionTherequired  attributés abooleathatspecifies thisargumentustbepassedo thefunctionThedefault
attribute allows you to specify an argument default value in case no argument is passed.

Thepointof anargumenis thatyouusethevalueof theargumentinthefunctiorbody youcanaccessheargumentia
the argument name, as is shown in the example above.

NoticahattheargumenhamemyAlertText , is beingdisplayeih a JavaScripicommandArgumentdefinedn XEL
areavailabléo JavaScripttommandasvariable thefunctiorbody Asa resultthefunctiordisplaysanalertboxwith
the value of the passed argument.

Passing a Function Argument

To pass an argument value ¥=arfunction, you can usenlite-argument  tag as a child of thal  element:

Example 45 REL with-argument element

<b: button >
Click me for XEL function passing text into alert...(1)
<e: handler event ="click ">
<e:call function ="flexibleAlertBox ">
<e: with-argument name="myAlertText " select ="'Argument Value' ">
</e:call >
</ e: handler >
</ b: button >
<e: function name=" flexibleAlertBox =
<e: argument name="myAlertText " required ="true "/>
<e: body type ="text/javascript ">
alert(myAlertText);
</ e: body >
</ e: function >

Thevalueof the name attributemustmatchthe valueof the name attributespecifiedn the functionargument . The
argumenvalueis specifiedn theselect  attribute Thevaluecanbe an XPath or a JavaScriptexpressiorgndcan
return a string value, an integer, or object.

Seethe sectioron EvaluatinELParameterf®. 62 for moreinformatiomn syntaxwithinthe select and
otherXEL orcommandattributes.

Youwcanalsopassanargumentalueto an XEL functiorasanattribute/valugairofthecall  elementTheattributename
correspond® theargumenhamedas specifiedn the functionandthe valueis theargumentalue In thisexamplewe
will havetwo buttongwithtwohandlergthatcallthe samefunctionThehandlersvill passdifferenargumentaluesand
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thereforghefunctiontselfwill reactdifferentlyinthisway wewill be ableto passdifferenvaluego thesamealertBox
function:

Example 46 REL with-argument as attribute

<b: button >
Alert: Roses are Red
<e: handler event ="click ">

<e:call function ="flexibleAlertBox " myAlertText ="'Roses are red' e
<e: with-argument name="myAlertText " select ="'Roses are red' ">
</e:call >
</ e: handler >
</ b: button >

<b: button >
Alert: Violets are Blue
<e: handler event ="click ">

<e:call function ="flexibleAlertBox " myAlertText ="'Violets are blue' ">
</ e: handler >
</ b: button >
<e: function name=" flexibleAlertBox e
<e: argument name="myAlertText " required ="true "/>
<e: body type ="text/javascript ">
alert(myAlertText);
</ e: body >

</ e: function >

Thefirsthandlemwill showthewith-argument ~ elementisa childofthecall elementwhilethe seconchandlemwill
passtheargumentalueasanattribute/valu®othpassa valueto thefunctionWhertheuserclicksoneachbuttonthey
will see a different alert value.

Withthecall elementyoucancallJavaScripffunctionsHowever]avaScripfunctionglonothavenamedarguments;
theysimplypassthemin anorder.Asa resultwhenusingXEL to calla JavaScriptfunctiorthatrequireanargument,
you needto havea syntaxto nameeachargumentTo accomplistthis, the attributenameof the first arguments
argumentl , the secondarguments namedargument2 , andso forth. Here'san exampleof callingthe JavaScript
alert  function:

Example 47 REL with-argument calls JS function

<div >
Click me!
<e: handler event ="click ">
<e:call function ="alert " argumentl ="'Alert function! ">
</ e: handler >
</ div >

Oneadvantagef usingthe with-argument ~ elemen{ratherthanan attribue/valupair)is thatyoucancall another
functioror methodo getthe argumenvalue In thisexamplewe callthe doAlerting  functionln the doAlerting
function, we introduce tligrn  element, which returns a value:
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Example 48 REL with-argument calls method

<b: button >
<e: handler event ="click ">
<e:call function ="doAlerting ">
<e: with-argument name="alertValue ">
<e:call function ="getAlertValue ">
</ e: with-argument >
</e:call >
</ e: handler >
Click me!
</ b: button >

<e: function name=" getAlertValue e
<e: body >
<e:return select ="'257" "/>
</ e: body >
</ e: function >

<e: function name="doAlerting ">

<e: argument name="alertValue " required ="true " />
<e: body type ="text/javascript e

alert(alertValue);
</ e: body >

</ e: function >

Thereturnedraluecanbe determineéromthe childrerof thereturn  tag(forexamplea literalvalueor an
XEL variable) or from the valuesefezt attribute on theturn element.

Passing Context

Whera handler hasexecutableodein its body the contexis by defaulthe parentwidgetof the handler , andthe
functionatodeinsidehehandlepperatesnthatparentwidgetThiscontexts passedo anyfunction®r methodsalled
inthehandlersothefunctions operatingnthe parentvidgetofthehandler . Forexampleif a handlers thechildofa
button, the executable code inside the handler will operate on the button.

Howeveif theparentidgeis notthecorrectvidgeto operaten,thenyouwill needto specifithecorrecelement(shn
XEL, thewith widgetis responsiblor specifyingontextBytargeting widgetorwidgetsetusingXPath we canreset
the contextln the followingexamplewhenwe clickon onebuttonwe setthedisabled  propertyof a secondutton.

Becaus¢he defaultcontexis thefirst button(thebuttonwe click),we needto specifijthe seconduttonas our proper
context.

Example 49 REL with attribute context

<b: button id =" button1 ">
Click me to disable the other button ....

<e: handler event ="click " type ="application/xml =
<e:set with ="id('button2") " property ="disabled " select ="true() "/>
</ e: handler >
</ b: button >

<b: button id =" button2 ">
By clicking the other button, this one will be disabled...
</ b: button >

Asa bestpracticewe like to specifywith as the first attribute Thatway,we immediatelknowon what
element(s) the functional code will operate.

XEL Library Files

Asyoumightstoreall yourJavaScriptfunctionsn an externalibraryfile, youcanalsostoreyourXEL functionsn an
externafile. All XEL command yourexternafile mustbe childrerof a rootxel elementThefollowingshowsthe
contents of an external file:
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Example 50 REL xel element

<e: xel xmins:e =" http://www.backbase.com/2006/xel =
<e: function name=" myExternalLibraryFunction ">
<e: body type ="text/javascript ">
alert('This function comes from an external file');
</ e: body >
</ e: function >
</ e: xel >

We must declare theL namespace in the external file.

To include this document, you can use a stédndardecommand:

Example 51 Bxternal XEL file externally included

<xi :include href =" data/externalXELfile.xml ">
<div >
<e: handler event ="click ">
<e:call function ="myExternalLibraryFunction ">
</ e: handler >
Click me!
</ div >

Onceyouhaveincludedhecorrectile, codeonyourinstancgagecanthenaccesshefunctionsyariableandother<EL
commands in the external file.

Remembethat XInclude workssequentiallyAs a result,makesureto includethe file beforecallingany
functions inside it.

If youwantto groupyourXEL function®ntheapplicatiopage youcanalsousethexel roottagasa containennthis
case, the tag has no functional value other than as a convenience container.

Using JavaScript in XEL

Oneofthepowerfufeature®f XEL is thatyoucanstilluseJavaScripwithinthebodyofan XEL executioblock.Youcan
evenevaluatdavaScriptin thevalueofselect  attribute@ndotherattributesThisgivesyounotonlyflexibilityasyou
can choose the best way to create your execution logic, but the power of both languages.

Mostof the time,whenyouuseJavaScripf it will be in the bodyof an XEL functionhandlerpr script  elementTo
specifythat you will write the handlerof a functionor bodyin JavaScripf you give the type attributea valueof
text/javascript

Example 52 REL specifying JavaScript body

<e: function name=" myFunction ">

<e: body type ="text/javascript ">
alert('The body of this function is written in JavaScript!");
</ e: body >

</ e: function >

Evenf youspecifithatyouwill writethe handleor bodyfunctionin XML, youcanstill mixup XEL andJavaScriptby
nesting youravaScriptode in acript  tag:

Example 53 REL script element

<div >
<e: handler event ="click ">
<e:set variable ="myVar" select ="'my variable' ">
<e: script  type ="text/javascript ">

alert('This line is written in JavaScript inside the XEL script tag!");
</ e: script >
</ e: handler >
Click me!
</ div >
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Global XEL Attributes

AglobalXEL attributes anattributeéhatbelongothe XEL namespacandthatcanappeaonelementdelongingp other
namespaces. For exampbehavior  is a concept that belonggka but is used as an attribute elsewhere.

Example 54 Behavior dragAndDrop basic drag

<div e:behavior ="bh:drag " style ="border: solid 2px red; width:100px; =
You can click on this widget and drag it.
</ div >

We will talk about behaviors in the cBabtaviorp. 42]
Another example of a glalaal attribute is:observes , of which we show an example below:

Example 55 BTL broadcaster

<b: broadcaster id =" colorChanger " style ="color: turquoise ">

<div e:observes ="colorChanger "> Observerl </div >

<div e:observes ="colorChanger "> Observer2 </div >

<b: button label =" Observer "

e:onclick =" bb.callMethod(bb.document.getElementByld(‘colorChanger'), 'setAttribute’,

['style’, ‘color: yellow']); "> Set the broadcaster style attribute </ b: button >

You can find more aboubtiservempattern in the sectiobservejp. 53Jsection in the Events chapter in this book.

Theexamplaboveshowsa thirdtypeof globahttributethee:onclick  attributeéhatcauseheclick eventobehandled
asspecifiedbythevalueofthatattributeThegenerapatterrforthenameof suchanattributés e:oneventname , where
eventnamés the name of the event, for exariyde , mouseenter etc.
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Forms

Backbasgrovidegxtendedunctionalityo submitandvalidateforms.Thisfunctionalitys implementetbr XHTMland
BTL.

The ClientFrameworlenablesthe developmenof rich forms by combininga numberof powerfultechnologies.
Out-of-the-box form features include:

¥ A complete implementation of the XHTML forms module to enable all standard forms tags, without browser ¢
¥ SPI or MPI form submission
¥ Validation

¥ Messaging and feedback system

Thischaptemprovides technicabverviewof Backbaséorms,payingparticulaattentiorto form setup,validationand
messaging.

AJAX Form Submission

Onan XHTMkform> tagyoucanplacea bf:destination attributeto specify(usingXPathyvherethe resultof the
formsubmissioshouleloadedisingAJAXFormscanbe submittedyinvokinghesubmit()  methodntheform,or
by using an XHTML submit button.

Wecannowstartto lookat thecodethatallowsyouto submityourform.Inthe ClienfFrameworkhe XHTMkform> tag
is extendedothatit candisplaytheformsubmissioresponsé a sectiorof theexistingpage(SPI)Toloadtheresponse
inanewpageyoutreatthe<form> tagasyouwouldnormallybyproviding URL asthevaludfortheaction  attribute.
Thefollowindistingdemonstratdsowto usethebf:destination attributeonthe<form> tagto sendtheresponsén
a section of the current web page:

Example 56 Borm Element

<form xmins:xi =" http://www.w3/org/2001/XInclude
xmins:bf =" http://www.backbase.com/2007/forms " method =" POST action ="forms.php
bf:destination ="id('result) >
<l--  form information -->
</ form >

Youcanseethe standardiseof themethod attributewhichdetermineshethethe formwill be submittedriaan HTTP
GEDrPOSTethod. The value ofdbigon  attribute determines the file that will process the submission.

Evermoreimportantlywe addthe bf:destination attribute Thevalueof this attributes an XPatrexpressiothat
targetsanelemenin thecurrentvebpage wheretheresponsevill be placedin thiscase theresponsevill loadintoan
application element (in this examgile,)avith théd set taresult

Example 57 Borm Widget div to Receive Response

<div xmins:xi =" http://www.w3/org/2001/XInclude "id ="result " />

The content of the response file will be placed into thiit eelpiyent.

Form Validation

TheClienFrameworkupportshe XMLSchemd@atatypespecificatiomndprovideswoattributedor applyingalidation
rules to input tags. Theseb&requiredndbf:dataType
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Example 58 Borm Widget Validation

<select name="language " id ="language " bfidataType ="xs:language ">
<option value
<option value
<option  value
<option  value
<option value
</ select >

=
V

"nl "> Dutch </ option >

" en-GB"> English (British) </ option >
"en-US"> English (US) </ option >

"ja "> Japanese </ option >

<input name="name" id ="name" bfirequired  ="true "/>
<input name="age" id ="age" bfidataType ="example:minimum-age-12 " />
<input name="postcode " id ="zipcode " bf:dataType =" b:zipcode-nl ">

Thebf:requireattributeis a BackbaseefinedattributethatextendsKHTMlinputfields.It letsyouspecifywhethethe
control must have a vatue)(or can be empfsl§g before successful form submission.

Wherusedin combinatiowith anothewralidatiomule,youmaywantto setrequired  tofalse . Thiswill
ensurehatthe usercanleavethe field blank;otherwisghe validationginewill expect valueof the type
defined by the other validation rules.

Theothervalidatiorfieldsare all XMLSchemaDatatypesAccordingo the W3C , XMLSchemaxpressshared

vocabularieendallowmachinego carryoutrulesmadebypeopleTheyproviden meangor defininghestructuregontent

andsemanticef XMLdocumentsXMLSchem®atatypeaddressethe needof bothdocumenauthorsaandapplications
writersfor a robust extensiblelatatypesystenfor XML.In short, XMLSchemallowsXML-basedalidatiomulesto be

defined.

By default, XML SchemaDatatypesprovidesa numberof built-in datatypes.You can optionallyinclude the
extraSimpleTypes.xml schema file, which provides a number of additional predefined datatypes:
Example 59 Borms Include Files

<xi :include  xmins:xi =" http://www.w3/org/2001/XInclude

href ="../backbase/4_4 2/bindings/www.backbase.com.2006.btl/validation/extraSimpleTypes.xml

/>

In this way, you can use the built-in XML Schemasimpletypes,one of the Backbasextratypes (as definedin
extraSimpleTypes.xml ), or your own pattern.

TheextraSimpleTypes.xml file containkMLSchemaimpletypeswhicharevalidatiomulessuchasphone-nl  or
creditcard . Using XML Schema, you can also create your own simple types for custom validation.

Simplaypesarereferredo usingqualifiechameswhichconsisof a prefixanda localnamewherethe prefix
is mappedo a namespacéorthe XMLSchemauilt-insimpletypesthe xs prefixis commonlysed andfor
theBackbassimpletypeswe usetheb prefix Whertreatingzourowncustonsimpleypesit is advisabléo
put these in your own namespace.

The XML Schemaspecificationtself providesthe most commonvalidationrules. For examplethe value of the
bf:dataType  attributentheselect elemenbftheearlieexampless:language , isastandargimpleype.ltlimits
the type of data input to letters and numbers:

Example 60 Btandard Simple Type

<xs:simpleType xmins:xi =" http://www.w3/org/2001/XInclude
xmins:xs =" http://www.w3.0rg/2001/XMLSchema " pame="language ">
<xs: restriction base =" xs:token ">
<xs: pattern value ="[a-zA-Z]{1,8}(-[a-zA-Z0-9]{1,8})* ">
</ xs: restriction >
</ xs: simpleType >

AdditionalBackbasdelivera fewextrasimpletypessuchasemail andcreditcard . Thesareextravalidationules
thatarenotpartof the XMLSchemapecificatiorput builton thatspecificatioto createspecificulesets.Forexample,
locale-specific versions ofpibtcodsimple type can be created that match the pattern of national post codes.

Theage inputfieldin theexamplalsospecifiea datatypeminimum-age-12 . Thissimpletypedefinitiorensureshat
the field only allows an integer value greater than 12:
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Example 61 Bustom Simple Type (example Namespace)

<xs:schema xmins:xi =" http://www.w3/org/2001/XInclude
xmins:xs =" http://www.w3.0rg/2001/XMLSchema
targetNamespace =" http://example.org/ns/my-datatypes ">
<xs:simpleType name="minimum-age-12 ">
<Xs: restriction base =" xs:nonNegativelnteger ">
<xs: mininclusive value ="12"/>
</ xs: restriction >
</ xs: simpleType >
</ xs: schema>

Thiscustonsimpletypeis a compositeftwo XMLSchemaules. Therestrictioxs:nonNegativelnteger refersoa
built-insimpletypethatstateshatthe valuemustbe anintegeigreatethanor equako zero Wethenfurthemestricthat
simpletypeby addinghe mininclusive constrainensuringhatthe valuemustbe anintegelgreatethanor equato
twelve.

Theminimum-age-12  simpletypeis similarto theemail simpletypeinsofamasit is notdefinedoy the XMLSchema
specification. Because it is a custom simple type, and we want to keep standard and custom functionality sepat
it its ownnamespacé.oadda custonsimpletypeto yourapplicatiorallyouhaveto dois reusehiscodeandchangehe
validatiomuleto meetyourneedsFormoreexamplesgjoucanalsotakea lookat the extraSimple Types.xml filein

the BTL bindings.

Ina productioenvironmenthis custonsimpletypewouldbe movedo a separatéile thatwouldbeincluded
in the application.

Validation Events

Mostof theformfieldshavevalidatioim theformof attribute®r XMLSchemaimpleypes Thesattributesettherules,
but by default form validation only happens when the form is submitted.

Forthis,the HTMLform elementasan eventhandlerfor the submiteventWhenyousubmitthe formwith a submit
buttonthevalidate ~ methods calledwhichcheckghevaluef everyfieldin theformagainstheirvalidatiomules.If

validatiorpassesthe formwill be sentto the server,andthe responsevill be placedat the locationspecifiedn the

bf:destination attributeontheform tag.If validatiofails,theformwill notbe sent,andthevalidatioeventsor the

messages functionality can be used to give feedback to the user.

If youwantto validateat othermomentsfor examplavhenthe valueof an inputfield changesyouhaveto triggerthe
validation explicitly. In the past, to perform validation on a field, you might have attached an HTML event to an i

Example 62 HTML Change Event

<tr xmins:xi =" http://www.w3/org/2001/XInclude ">
<th >
<label for ="name'> Name:</ label >
</th >
<td >
<input name="name" id ="name" onchange =" validateMe(); ">
</td >
<[tr >

WiththeClienFrameworlallform elementareinstancesfonebaseémplementatioMakinguseoftheinheritanceye
canextendagdefinitionso addeventsandeventhandlersinthisexamplewe extendhe Backbas&ormsnputBase
element that all input fields derive from by adding event handlers.

TDLis usedto defineandextendags.Explanatioref TDLandTDLelementsanbe foundn boththe APIReferenceand
the WidgetDevelopmenGuide TheTDLcodethatextendsheinputBase elemento addeventhandlerss shownin
the following listing:
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Example 63 DDL Definition

<d: tdl xmlIns:d =" http://www.backbase.com/2006/tdI

xmins:smil =" http://www.w3.0rg/2005/SMIL21/ " xmlns:bf =" http://www.backbase.com/2007/forms i
xmins =" http://www.w3.0rg/2002/06/xhtmI|2/ ">
<d: namespace name=" http://www.backbase.com/2007/forms ">
<d: uses element ="inputBase
src =" ../backbase/4_4 2/bindings/www.backbase.com.2007.forms/forms/formsBase.xml ">
<d: element name="inputBase " abstract ="true " extends ="bfinputBase ">
<d: handler event ="change " type ="text/javascript =

this.validate();
</ d: handler >
<d: handler event ="valid ">

<smil : animate attributeName =" background-color " dur =" 250ms" to =" #ffffff
fill  ="freeze "/>

</ d: handler >

<d: handler event ="invalid ">
<smil : animate attributeName =" background-color " dur =" 250ms" to =" #fff4f4

fill  ="freeze "/>
</ d: handler >
</ d: element >
</ d: namespace >
</d:tdl >

In a production environment, we would move the tag definition into a separate include file.

All elementghat derivefrom inputBasavill now havean eventhandlerfor the changeevent.Thishandlercallsthe
validate  methodvhichtakesthe particulafieldandcheckghevalidatiomules.Inthevalidate ~ methodsuccessful
validatiordispatchesn eventnamedvalid , whilefailedvalidatiordispatchesan eventnamednvalid . Thesewo

eventalsohavehandlersvhichchangehe stylingof thefieldsothatyouhavea visuarepresentatiasf whethethefield
has correct input.

Asa basicsecuritymeasureyoushouldalwaysperformserver-sidéormvalidationn additiorto client-side
validation.

Messages

Whernthe formin the examplas submittecandvalidatiorails, the invalidfieldsare color-codeded. Toemphasizéhe
issue, it is possible to display a validation message, as follows:

¥ Add a Backbase Fobhmessagesontainer widget withidnattribute to handle validation messages
¥ Add a Backbase Fobhhimessageidget for the error message text

¥ Adda bf:messagesRef  attributeto a formor formcontrothatpointsto the locatiorof the bf:messages ~ widget
that contains the error message

Messages are added to forms usibgrtleesagesRef  attribute:

Example 64 Bxessage attribute

<form xmins:bf =" http://www.backbase.com/2007/forms " method =" POST action ="forms.php
bf:destination ="id('result) " bf:messagesRef ="id(‘form-message’) ">
<l--  form information -->

</ form >

Thevalueofthebf:messagesRef  attributas anXPattexpressiothatpointso theelementhatcontainghemessages.
In the previous listing, this ibthessages element with at set toform-message
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Example 65 Bressage attribute 2

<bf : messages id ="form-message ">
<bf : message event ="invalid ">
<p class ="error ">
Some fields in the form were not valid. The order cannot be completed until you
fill in the highlighted fields with their required values.
</ p>
</ bf : message >
</ bf : messages >

The error message text is placed into the applicatiomfuitinage element.

Usinga bf:messages  containeelemenandmultiplebf:message  elementsyoucancreatemultiplesrror
messagesyoucanusethefacet attributeoneachbf:message elemento distinguiskvhichpartcaused
the validation error (the schema validation or the required attribute).

Themessaginmechanisris relativelgimple Thebf:message  elementalwaysxistin theapplicatiohutarenormally

hiddenWhentheformorformwidgeto whichthemessagés attachedeceivesininvaliceventtheappropriatmessage
is made visible. This event is dispatched/bydthien method when validation fails.

The Forms Profiles

TheFormsiamespaceodeusedio beloadedlwaysgcausinginnecessaigverheatbrapplicationghichdid notuseit.
Forthisreasonthe concepof Oprofiles@sintroducedProfileextendh languagevith additionaunctionalitypy loading
the formsProfile.xrfiles insidethe BTL and XHTML folders, XHTMland BTLare extendedvith the Single Page
Interfacesubmit and validation functionality that the Backbase Forms functionality offers.

Tofacilitateeaseof use the Formgprofilesareautomaticallpadedvhenattributesn theFormsiamespacareusedge.g.

a bf:destination attributeona HTML form elementill triggertheloadingpf the Formsprofilelt is recommended
howeveto let the BTLandXHTMEormsrofiledoadas soonas BTLandXHTMlareused by addinghe followingwo
lines at the start of your application:

Example 66 Poad the Forms Profile

<d: uses namespace =" http://www.w3.0rg/1999/xhtml

src =" backbase/4_4 2/bindings/www.w3.0rg.1999.xhtml/formsProfile.xml ">
<d: uses namespace =" http://www.backbase.com/2006/btl
src =" backbase/4_4_2/bindings/www.backbase.com.2006.btl/formsProfile.xml ">

Wheryouletthe Formgprofiledoadautomaticallyt,is notappliedetroactivelyp elementbeforeheelement
thattriggeredheloadingForexampléef youhaveaninput  elemenwitha bf:required attributeénsidea
form withouta bf:destination attribute(implyinga regularViulti-Page Interface submit) the Forms
codewillonlybeloadedvhenit reacheshebf:required attributeandtheform elementvouldnotgetthe
Forms profile extensions.

Custom Forms and Validation

Theformsfunctionalitis builton top of a numberof interfacesndimplementatioref thoseinterfacessuchas ilnput
iFormand iValidatianFor a completeoverviewreferto the formsnamespacsectionin the APl Reference These
interfaces are located infthiens.xnile inside the Forms namespace binding folder.

TheiFormandilnputinterfacespecifyfunctionalitiorthesubmissioof forms. TheXHTMEormtagimplementtheiForm
interface.

Formcontrolsare validatedy evaluatinghe validity propertyor by invokingthe validate() methodon form
widgetghatimplementheiValidatioimterfaceT ousea custonvalidatioschemeyoumustoverridéhesemembersvith
your own code.
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Additionallyherearea few abstractlassedike formBasandinputBasevhichcontairbasicimplementatiorier these
interfacesywhichareusedby XHTMlandBTLwhenthe FormsprofilesareloadedIt maybe convenienb extendhese
base classes with your own controls.
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Behaviors

Behaviorare blocksof functionalityhat can be appliedo Ul elementsExamplesf behaviorsire dragAndDropand
resize The Client Framework provides several built-in behaviors:

¥ dragAndDrepenables widgeto bedraggedo anotheplacein theapplicationrto allowawidgeto bedroppeanto
it

¥ resize allowselementso be madesmalleior largemy clickinganedgeof thewidgetanddraggingheedgeto a new
location

dragAndDropandresizeareappliedna particulawidgeuusingthebehavior  attributeandthenameofthebehavioas
the attribute value. This will allow a number of other attributes, events, and methods to be applied to the widget

Becaus#hebehavior attributds definedn the XELnamespacgpoumustqualifytheattributenamewiththe
e: prefix.Thebehaviorthemselveareusuallydefinedn the BTLhnamespacendthereforggoumustqualify
the attribute's value with liheprefix.

Drag and Drop

Drag and drop is an operation where the user uses the mouse or other pointing device to move widgets to anot

The Drag and Drop functionality Gfithve Frameworldefines:

¥ Which widgets can be dragged;
¥ Which widgets can be used for initiating dragging of an ancestor or itself;
¥ Target widgets which can accept a dragged widget;

¥ Events fired during a dragging process;

Basic Drag and Dropping with widgets

Inthissectiorwelookat theattributeyoucanspecifyfo makea widgetdraggableandwhatyoucandoto makea widget
into an element that can receive draggable widgets. These attributes are avaitielr@vibe

Draggable widgets

Widgets$o be draggedredefinedy: e:behavior="b:drag" . Inthefollowingexampleyouseea widgethatcanbe
dragged around:

Example 67 Behavior dragAndDrop basic drag

<div e:behavior ="b:drag " style ="border: solid 2px red; width:100px; ">
You can click on this widget and drag it.
</div >

Therds nodroppablarea(dragtargetdefinedn thisexamplethereforghe draggableidgetcannotactualljpe moved.
We will see later how to specify droppable area's.

Wecangivea draggablevidgetsextrapropertiethatcanhelpto constrainvherethe widgetcanbe droppedandwhich
partsof the widgetcanbe usedas a handleto dragit. Thenextexampleshowstwo draggabléems,myGroupand
notMyGroup In the next section an example with corresponding drag targets will be shown.
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Example 68 8ragAndDrop with dragltem and dragReceive attributes

<table >
<tr >
<td >
<div e:behavior ="b:drag " dragltem ="myGroup" style ="border: solid 2px red;
width:100px; ">
Draggable, but can only be dropped into a receiving widget with a dragReceive
attribute value of "myGroup".
</ div >
</td >
<td >
<div e:behavior ="b:drag " dragltem ="notMyGroup " style ="border: solid 2px red;
width:100px; ">
Draggable, but can only be dropped into a receiving widget with a dragReceive
attribute value of "notMyGroup".
</ div >
</td >
</tr >
</ table >
<br />

¥ Adragltem attribute may be used to identify a draggable widget.

¥ AnattributedragGroup maybeusedto identifymultipledragtargetsThisattributecontaindist of tagwordsrelatedo
targetsanddragltemsTheattributes optionalbutif it is presenta dragitem  with the samevaluefor eachof the
dragGroup Vvaluesnustbe presentThewidgetwviththedragltem attributés thewidgethatcanbeclickeduponan
thatcanbedragge@roundThewidgethattakespartin thedraggingrocesdecausefitsdragGroup valuecanbe
adifferentvidgetoutit mustbe containeth thewidgetthatspecifieshedragGroup . Thefollowingexamplshowsa
draggable item where the information to be dragged is not equal to the handle to be used to drag it.

Example 69 firagAndDrop with dragltem and dragGroup attributes

<div e:behavior ="b:drag " dragGroup ="myGroup2" style ="width: 200px; border: solid blue; =
This is the information that will be dragged.
<div dragltem ="myGroup2" style ="width: 100px; border: solid 1px red; ">
This is the clickable area to initiate the drag.
</ div >
</ div >

The corresponding drag target is shown in the next section.

¥ |If bothdragitem anddragGroup areomittedthenthewidgetis stilldraggablandit canbe acceptedby a target
that accepts all draggable widgets.

¥ TheattributedragConstraint definegheboundariefor a draggablevidget.Thevaluefor the attributemustbe a
validXPatlexpression. If the expression evaluates to more than one node, only the first node is used.

The next example shows a draggable item that can only be dragged withindtg containing

Example 70 Behavior dragAndDrop with dragConstraint attribute

<div style ="border:1px solid black; width: 500pXx; ">
The draggable item cannot be dragged into this widget.
<div style ="border:1px solid red; width: 350px; ">
The draggable item can be dragged anywhere in this widget.
<div dragltem ="3" e:behavior ="b:drag " dragConstraint =".. " style ="border:1px solid
blue; width:100px; height: 100px; "> draggable item with constraint </ div >
</div >
</ div >

¥ AnattributeuseDragRole  defineshatdragAndDrdpehaviois definedfor a child of this widgetusingthe role
attribute. Thele can belragDrop , dragMove ordragltem

Drag targets

A drag target is a widget upon which you can drop a draggable widget.
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¥ An attribute:dragReceive  defines a drag target and the widgets it accepts.
The attributecontainsa list of acceptabléag words,separatedvith a space,relatedto the dragGroup or the

dragltem attributes specified in draggable widgets.

¥ Astar'¢" ) means that the widget can receive all draggable widgets:

Example 71 BxdragReceive attribute

<div b:dragReceive ="*" style ="border:1px solid black; width: 350px; el
This widget will be able to receive any draggable widget.
</ div >

Inthe nexttwo examplegouwill seethedragtargetsor thedraggabléemsmyGroup, notMyGroup andmyGroup2,
whereyoucandragthedraggablavidgetaanywheri theapplicatiorhutwhenyoureleasehemouseit will returnto its
original position unless it is dropped on the widget that can receive it.

Example 72 BiragAndDrop, dragReceive attributes

<br />
<table >
<tr >
<td >
<div b:dragReceive ="myGroup" style ="border: solid 2px blue; width:200pXx; ">
This widget will be able to receive ONLY a group or item called "myGroup".
</ div >
</td >
<td >
<div b:dragReceive ="notMyGroup " style ="border: solid 2px blue; width:200px; e
This widget will be able to receive ONLY a group or item called "notMyGroup".
</ div >
</td >
</tr >
</ table >

Thedragtargetin the nextexamplés notinterestingn itself,excepthatit showsthatthistargetcanalsoreceivedrag

groups.
Example 73 8ragAndDrop with dragReceive attribute to receive a dragGroup or dragltem
<div b:dragReceive ="myGroup2" style ="border: 1px solid black; ">
This widget will be able to receive ONLY a group or item called "myGroup2".
</ div >

Drag initiating widgets

Wehavealreadpeenthatthewidgeto bedraggeds notnecessarilhe samewidgetastheoneyoumustclickuporwith
your mouse to initiate the drag. The widget that you actually manipulate with your mouse, is the drag initiating v

¥ Draginitiatingwidgetsare definedby the attributedragltem . The nearestancestorhavinga corresponding
dragGroup will be dragged.

¥ Youcanspecifyan optionahttributedragBehavior ~ on a draggablsvidget.lt determinesvhatwill happerto the
draggedvidgetat the endof a draggingprocesslt canbe drop (defaulbehavioryneaninghatthe widgetwill be
instertednto the DOMtree as the last child of the dragtarget,or move, whichmeanshatthe widgetis absolutely

repositioned usi@pS

¥ thedragBehavior  attributeof a draginitiatingvidgetoverrides dragBehavior  attributeof a draggedvidget.t
allowsto haveseveralnitiatingwidgetswith differentdragBehavior ~ valueswhichdefinedifferentoehaviorsf a
dragged widget, depending on which widget is used to initiate the drag.

¥ An optional attributegMode defines what the dragged widget will look like while being dragged. Valid values :

¥ outline The dragged widget looks like a box the same size as the dragged widget

¥ real The widget itself is dragged.

¥ symbol Ansymbois draggedyoucanspecifythis symbolwith the dragSymbdlttributelt maytargetan string
which will be converted to a HTML-node or target a node which will be used as drag symbol.

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Client Framework

¥ The default action at the end of the dragging process depetrdgRehtiveor  attribute value.

¥ dragBehavior="drop" . All targetsare checkedagainstthe dragitem and dragGroup attributes.The
dragEnter , dragOver , dragLeave , dragDrop eventsaregeneratedAtthe endof the draggingrocesshe

drag source widget is appended to the drag target widget.

¥ dragBehavior="move" . A CSSstyle position  attributeof the sourcewidgetis set to absolute

draggable widget is just moved to a new place.

Example 74 Behavior: dragMove

. The

120px; height: 100px; ">
This
<code class ="element ">div </ code >
can be dragged and will be repositioned (
<abbr title =" Cascading Style Sheet "> CSS</ abbr >
position:absolute).
</ div >

<div e:behavior ="b:drag " dragBehavior ="move" style ="border: 1px solid black; width:

¥ You can calteventDefault method of the Event object. In this case the default action will not be performe

Advanced Drag and Dropping with widgets

Inthissectiorwelookintohowyoucancustomiza draganddropoperatioto thematchtherequirementgquiredorthe

widget. For this we usedhsgBasbehavior to hook into the events.

Drag and drop columns inside a table

Forthis examplave first definea tablewhichhasthe dragBaséehaviodefinedBythis we receivehe dragStarevent
whenthe userinitiateda draganddropoperationin this exampleve simplyshowan alertwhena dragStaris initiated,

indicating the node name of the element that was dragged.

Example 75 Dable defined for column drag

<style type ="text/css ">
.mySymbol { border: 1px solid black; background: red; position: absolute; }
.mySymbol.btl-drag-target { background: lightgreen; }
</ style >
<table border ="1" e:behavior ="b:dragBase ">
<thead >
<tr style ="-moz-user-select: none; =
<th > Column 1 </ th >
<th > Column 2 </ th >
<th > Column 3 </ th >
<th > Column 4 </ th >
</tr >
</ thead >
<tbody >
<tr >
<td > Content1l </td >
<td > Content2 </td >
<td > Content3 </td >
<td > Content4 </td >
</tr >
</ tbody >
<e: handler event ="dragStart " type ="text/javascript ">
alert(‘drag started on:' +event.viewTarget.nodeName);
</ e: handler >
</ table >

Now, we add some logic fodthgStamnddragEnévents:

¥ dragStart: Checking if we are on the head of the table when the drag starts

¥ dragStart: Creating the symbol we are going to drag
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¥ dragStart: Starting the drag and drop operatidnl dsaggdragManager.doDrag()

¥ dragEnd: Destroying / removing the symbol we have created in the dragStart

Example 76 8ragStart and dragEnd event handlers

<e: handler event ="dragStart " type ="application/javascript =
if (event.viewTarget.nodeName == "TH') { //Check for head
/[Create the symbol
var oSymbol = document.createElement(‘div');
oSymbol.className = 'mySymbol’;
oSymbol.innerHTML = event.viewTarget.textContent || event.viewTarget.innerText;
document.body.appendChild(oSymbol);
this.symbol = 0Symbol;
//Start the drag operation
btl.drag.dragManager.doDrag(this, event.viewTarget, event.startX, event.startY, oSymbol,
20, 20, 0.8, false, event.viewTarget.parentNode.childNodes);

</ e: handler >

<e: handler event ="dragEnd " type =" application/javascript ">
document.body.removeChild(this.symbol);
this.symbol = null;

</ e: handler >

Tocompletéhe examplewe needto addthelogicwhichdetectsf ourmousés ontop of anelementvherethe column
can be dropped.

Wedothisby iteratingpverthetableheadcellsandcheckingf the currenimouseposititions at thetargetocatiorof the

table head.

¥ When this is the case we callitthigag.dragManager.acceptDragDrop() to accept the drag and drop.

¥ Ifthisis notthe caseanymoreave callthe samebtl.drag.dragManager.acceptDragDrop() butthenwithout
any arguments to reset it.

Thisis madevisible pecaus¢hedragManagaddsthebtl-drag-target classto thesymbolchangingt fromredto

green.

WealsoimplementhedragDrop eventhandlewhichdoeshelogicwhenthecolumns droppe@nanothecolumnThis
eventill onlyfirewhenthetargetis accepteds.g.whenbtl.drag.dragManager.acceptDragDrop() wascalled
with a valid controller as argument.

See the final example of a table with column drag and drop. First we show the table:
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Example 77 8ragStart and dragEnd events, the table

<style type ="text/css ">
.mySymbol { border: 1px solid black; background: red; position: absolute; }
.mySymbol.btl-drag-target { background: lightgreen; }

</ style >
<table border ="1" e:behavior ="b:dragBase ">
<thead >
<tr style ="-moz-user-select: none; ">

<th > Column1 </th >
<th > Column 2 </th >
<th > Column 3 </th >
<th > Column 4 </th >
</tr >
</ thead >
<tbody >
<tr >
<td > Content1l </td >
<td > Content2 </td >
<td > Content3 </td >
<td > Content4 </td >
</tr >
<tr >
<td > Content5 </td >
<td > Content6 </td >
<td > Content7 </td >
<td > Content8 </td >
</tr >
</ tbody >
<l--  The handlers go here ... -->
</ table >

Andherearethe eventhandlersPastethenat the placeindicatedn the exampleabove Nowyoucandragthe column
header to move the column contents.
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Example 78 firagStart and dragEnd event handlers, final

<e: handler event ="dragStart " type =" application/javascript e
if (event.viewTarget.nodeName == "TH') { //Check for head
/ICreate the symbol
var 0Symbol = document.createElement('div');
oSymbol.className = 'mySymbol’;
oSymbol.innerHTML = event.viewTarget.textContent || event.viewTarget.innerText;
document.body.appendChild(oSymbol);
this.symbol = 0Symbol;
//Start the drag operation
btl.drag.dragManager.doDrag(this, event.viewTarget, event.startX, event.startY, oSymbol,
20, 20, 0.8, false, event.viewTarget.parentNode.childNodes);

</ e: handler >
<e: handler event ="drag " type =" application/javascript ">
<I[CDATA[
/[Find the column currently under the mouse
var oTHs = this.viewNode.getElementsByTagName('th"), i = 0, oTH;
var iFoundindex = null;
while(0TH = oTHs[i++]) {
var oCoord = bb.html.getBoxObject(oTH);
if (event.pageX &gt; oCoord.left &amp;&amp; event.pageX &lt; oCoord.left +
oCoord.width) {
if(oCoord.width / 2 &gt; event.pageX - oCoord.left) {
iFoundindex = oTH.celllndex;
} else
iFoundindex = oTH.celllndex + 1;

}

if (iIFoundindex !== null &amp;&amp; iFoundindex != event.dragSource.cellindex &amp;&amp;
event.dragSource != oTHs[iFoundindex == 0 ? O : iFoundindex - 1 ]) {
/IAccept the drag-and-drop
this.iFoundindex = iFoundIndex;
btl.drag.dragManager.acceptDragDrop(this);
}else {
/IDeny the drag-and-drop
btl.drag.dragManager.acceptDragDrop();
}
1>
</ e: handler >
<e: handler event ="dragDrop " type ="application/javascript =
/IMove all cels from that column to the new column
var iCurrentindex = event.dragSource.cellindex;
var iNewIndex = this.iFoundindex;
var aTRs = this.viewNode.rows, i = 0;
while(0TR = aTRs[i++]){
oTR.insertBefore(oTR.cells[iCurrentindex], oTR.cells[iNewIndex]);

</ e: handler >

<e: handler event ="dragEnd " type =" application/javascript e
document.body.removeChild(this.symbol);
this.symbol = null;

</ e: handler >

Events

There are several events relatéddédndDropthat you can handle using event handlers.

Event Overview

Here is an overview of the events related todDrop

dragStart

Fires on the source object when the user starts to drag an object.
drag

Fires on the source object continuously during a drag operation.
dragEnd
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Firesonthe sourceobjectwhenthe userreleaseshe mouseat the closeof a dragoperationTheevents thefinal
drag event to fire.
dragDrop
Fires on the target object when the mouse button is released during a drag-and-drop operation.
dragEnter
Fires on the target widget when the user drags the object to a valid drop target.
dragOver
Fires on the target widget continuously while the user drags the object over a valid drop target.
dragLeave
Fires on the target object when the user moves the mouse out of a valid drop target during a drag operatio

You can find full details relatingatowAndDropevents in th&PI Reference

resize

Theresizebehavioallowsyouto clickonthebordeiof a widgetanddragits bordesothatthewidgethecomesmalleor
larger Wherthe userclicksonthebordeof a resizablevidgettheiconchangeintoa <--> doublearrow Attribute®f
theresizebehavioallowcontrobvertheresizabledgesof an elementminimumandmaximunresizecapabilitiesand
the visualization of the widget in the process of resizing.

Using the resize behavior
As with other behaviors, you appligdtiebehavior by adding ¢heehavior  attribute to a particular markup element:

Example 79 Behavior resize

<b: box e:behavior ="b:iresize " width ="100px" height ="100px" />

Theaboveexamplallowsthe userto resizethe widgetin anydirectionPressinghe Esc keyreturnsthe lastresized
element to its original size.

In manysituationsyouwantto restricwhichbordersheusercanresizelf a widgetmustretaina fixedrelatiorto another
elementoris positionedt onesideof theapplicationjouwill wantto disableheabilityto resizehatborderThevalueof
theresizeEdges  attributewidgetswhichedgescanbe resizedIt acceptdour possiblespace-separateluesieft,
right,top,andbottomThefollowingexampl@llowsyouto resizethetopandrightbordersf thebox butnotthebottom
and left border:

Example 80 Behavior resize with resizeEdges attribute

<b: box e:behavior ="b:resize " resizeEdges ="right "/>

It's best to set positioning to absolute to ensure theadesitshavior.

Torestrictthe minimumandmaximunsizeof the widgetafterresizingyoucanusethe attributesesizeMinHeight
resizeMaxHeight , resizeMinWidth , andresizeMaxwidth . Thefollowingexampldets youincreasehe width
and height as much as you want, but limits the minimum width and height to 100 pixels:

Example 81 Behavior resize with resizeMinHeight and resizeMinWidth attributes

<b: box e:behavior ="biresize " width ="30px" height ="30px" resizeMinHeight ="100px "
resizeMinWidth =" 100px " />

TheresizeType  attributedefinesvhatthe newbordeldookslike whenthewidgetis in the proces®f beingresizedBy
defaulttheresizeType issettooutline ;thisshows straightinethatrepresentthhenewboundargftheelemenon
thethreeedgeghatarebeingalteredTheline valueonlyshowsa lineontheedgethatis beingcurrentlymovedTheras
also aeal value that re-renders the box as it is being moved.

SettingheresizeType  attributeto real  givesthe mostaccurateepresentatioof the boxasit is being
resized, but is also the most CPU intensive.
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As with the dragAndDrop behavioryou can set additionalimits (besidessize itself) on the resize action.The
resizeConstraint attributeallowsyouto usean XPath expressioto definea boundaryor a resizedvidget.n this
example, we set tlesizeConstraint attribute so that the widget can be resized no larger than its parent:

Example 82 Behavior resize with resizeConstraint attribute

<div style ="width: 200px; height: 200px; border: 1px solid black; ">
This is the parent div widget.
<div style ="width: 100px; height: 100px; border: 1px solid red; " e:behavior ="b:resize
resizeConstraint ="
This div cannot be resized larger than the parent widget.
</ div >
</div >

Advancedsecaseswvouldinvolvestoringhe newpositiorof a widgetso thatthe widgetis alreadyesizedhe nexttime
the user views the application, or allowing the user to reset the widget to a previously resized position.

Resize Custom Events

Theresizebehaviohasprovidedourcustonmeventghatyoucanhookinto. Theseeventovereachphasan theresize
processTheywill comein handywhenyourneedsexceedhe out-of-the-bokunctionalityf the resizebehavioand
attributesMostoften youwon'tnecessarilantto overridehe defaulbehavioof theeventsbutyoumightwantto hook
into the events in order to add additional functionality.

Theresizecustom events are:

¥ resizeStart Fires when the user begins to change the dimensions of the object.

¥ resize- Fireswhenthesizeof the objectis aboutto changeSetsthe newdimensionef the objectandcompletethe
resize process.

¥ resizeEnd Fires when the user finishes changing the dimensions of the object.

Additionally, there are available properties of these event objects:

resizeEdges Space-separated list of current moving edges and their types.
originalLeft Original left border position of resized widget.

originalTop Original top border position of resized widget.

originalWidth* Original width of resized widget.

originalHeight* Original height of resized widget.

newleft- New left border position of resized widget. Can be modified by event handler.
newTop New top border position of resized widget. Can be modified by event handler.
newWidth* New width of resized widget. Can be modified by event handler.
newHeightt New height of resized widget. Can be modified by event handler.

realWidth Real, box sizing independent width of the resized widget.

K K K K K K K K K K K

realHeight Real, box sizing independent height of the resized widget.

* Real size depends on the box sizing of the elements.

Many of these properties are conveniences that are also stofeldl isuthentTarget property.

AswiththedragAndDropbehavioiin orderto hookintoa custoneventyouneedo declaranevenhandlerlinthebody
of the handler, you add a new event listener that names the widget you want to listen to and the event to listen
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Example 83 &size with addEventListener

<b: box xmlns:xi =" http://www.w3.0rg/2001/XInclude " id =" myBox" behavior ="resize
resizeMinHeight ="100px " resizeMinWidth =" 100px ">

Adds an event listener to the target widget.

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

var oTarget = bb.document.getElementByld('myBox');
oTarget.addEventListener(‘resizeend’, myFunction, false);
</ e: handler >
</ b: box >

Whertheresizeend evenibccuronthespecifiedvidget(theboy), the JavaScripffunctiormyFunction  is executed
along with the default behavior attached to the custom event.

Example 84 &size event myFunction

<head >
<script  type ="text/javascript =
function myFunction(event) {
alert('The value of the newLeft property is:' + event.newLeft);
}
</ script >
</ head >

Inthiscase we simplydisplayoneof the eventobjectpropertieghe newleft bordempositiorof thewidget. Thisway,we
can hook on custom functionality to each stage @ tpeocess.
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Events

OnceyouhavedevelopegourUl,youmostlikelyhavea cleanyichwebapplicatiomterfaceTheproblenis thatit doesn't
do anything, and that's where events and extended functionality come into play.

Events and Extended Functionality

Eventseferto anykindof interactiomviththe applicatiorAneventcanbe dispatcheds a resultof userinput,suchasa
button click. A change in the system, such as the loading of an external snippet, can also trigger the dispatchin

Eventsarefiredall the time, but few eventsactuallydo anythingo yourapplicationYoucanclick on anypixelin your
applicatiorhutonlycertairbuttonsimagesandotherelementsvill react.Orthe applicatiomayreactwhenyouclicka
button,but simplymousingoverthe buttondoesnothing.That'sbecausehe firing of an eventdoesn'tmeanthat the
applicatiowill changeFirsttheevenhastobehandled (forthatparticulaJlelementhytheapplicatiodevelopegnd
secondlytheapplicatiodevelopenasto writefunctionalitthatdescribefowtheapplicatiowill reactto theeventThis
functionalitynaybe an alertbox,submittinglatato a serverppening panein a BTLwidget,changing CS&lass,or
almost anything else you can imagine.

We can break this process down into two stages:

1. Aneventis triggered by a user (or, sometimes, the system itself) who interacts with an application widget.
2. The eventis handled, and functionality is executed that updates the application.

Let's take a simple code snippet to show how an event and extended functionality fit together:

Example 85 REL simple handler

<b: button >
Click button to see an alert...
<e: handler event ="click " type ="text/javascript ">
alert("This is my alert");
</ e: handler >
</ b: button >

We use the prefix to denote XEL execution language elements.

TheXElhandler tagmanageghandles) particulaevenontheparentvidgetinthiscasejt handlesheclick event.
Youcouldplacetwo differenthandler®on the sameparentelementso thatthe applicatiomespondetothto a click
event and mouseover event on the parent.

Thecodenestednsidethehandler tagconstitutethefunctionalitgxecutedftertheevenis fired.Inthisexamplewe
useJavaScrigb callanalertfunctionHowevehecauseve providéotha JavaScrignda declarativePlyoucanuse
XEL or JavaScript in the body of the handler.

Thefollowinghaptersvill covereventsandextendedunctionalitynthesechaptersyou'llgainanunderstandingf what
events we support, how you can use them, and how to use XPath and our APIs to create advanced application:

Event Handlers

Thegeneraideabehindanevenhandleforaneventistenerwhichis, forourpurposessimilarjs thatyouattachanevent
handlefas an attributeor childof a particulaapplicationvidget.Thatis, youattachthe eventhandletto a partof the
applicatiofadiv , ashoppingartimagea buttona tabBo» wherejn responséo userinteractiortheapplicatioshould
do something (upload data to a server, change an image, process a form).
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Onceyouattachthe eventhandleito an applicatioelementyoumustalsodefinewhateventtypesshouldoe handled.
Sometimegouwanta clickto behandledwhileothertimesmayrequirea keypressor someothersystencthangésuchas
the addition of a n&0M node).

TheClient Frameworksupportsliffereneventhandlera&ndtypesto giveyoupowerandflexibilityin definingeventsn
yourapplicationThischaptewill providean overvievof thesemechanismandtypesaswellas somebackgrountheory
on how events work.

Questions answered in this chapter:

¥ What event handling mechanisms dd@lsetiieFramewasUpport?
Does th€lient Runtine the browser process the events?
What event types doesGhent FramewUpport?

Can | create custom events?

K K K K

What are the three phases of an event?

Event Handling and Listening Mechanisms

TheClient Frameworlsupports the following event handling and listening mechanisms:

¥ XElhandler tag
¥ HTML attributes
¥ Document Object Model Core Specifivaditriistener Methods (not yet supported by all standard client browse

¥ Observer/Broadcaster

The XEL handler Tag

Let'stakea lookat howthe XELhandler tagworks.TheXELhandler widgetis a declarativevayto defineevent
handlerdt declaresinevenhandleona XHTMLIBTL prothemmarkuganguag&idgetThehandlewill handlea specific
eventypeontheparentidget Wherthiseventhappensnthe parenwidgetthe codewithinthehandler tagwill be
processed by the Client Runtime.

Todefinean XELhandleona widgetplaceit in yourapplicatioasa childof thatwidget Thenextexamplés verysimilar
to the previous one.

Example 86 REL handler widget basic implementation

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

This widget belongs to the XEL execution language. Refer to thXEHap@flimn more information.

Thiscodesnippetaysthatif thereis an eventof typeclick  performean the parenttag of the handler  (thediv
element), then execute the code nested withimndthe tag.

Validvaluefthetype attributdéncludestandardupporte@ventypes,Client Frameworkcustomevents
(forexamplegxtraeventor eventdefinedbna BTLwidget)andapplication-definedstomeventsReferto
the section @vent typefp. 56ffor more information.

Thehandler widgethastwoattributesevent andtype . Theevent attributeofthehandler tagdescribeshatevent
typeto handle Thiseventtypecanbe anystandardOMeventtype,anotheisupporte@venttype (we supporsome
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Microsofeventtypes)pr it canbe a customeventForexamplethetree Ulwidgetcreatesa customeventcalledopen
that is fired whenr@eBranchis opened.

The event attributesspecifiesthe contenttype of the handlerbody. Possiblevaluesfor the type attributeare
application/xml , whichspecifieghat the bodyis writtenin declarativéanguagegsuchas XELand Command
Functiony, ortext/javascript , which would enable you to igite.Scripicommands in the body ohtiveller

The body of thendler can contain inline commands or call methods and functions.

In manyof our examplesye will createbasicfunctionalitynlinein our handler Howeverit is a better
developmemtracticeo callanexternalunctiorormethodThisencouragesentralizedodemaintenancand
reusabilityi-orexampleyoumaywantto callthe samefunctionf a userclickson a widgetor presseshe
enter key.If youwrotethis codeinline,youwouldhaveto writeit in the bodyof eachhandlerConversely,
each handler could call the same function.

HTML attributes

Youmaybe alreadyamiliawith HTMleventhandlingttributesuchasonclick andonmouseover . Thesettributes
offer an easjavaScripway to declare event listeners on an application widget.

HTMlevenhandleralwaysstartwiththewordon. Therestofthenames thenameoftheeventhatis handledThiscan
be a standard event tyjae -> onclick or a custom eveightningStrike -> onlightningStrike

TouseHTMleventttributeshatareprocessetlythe ClienRuntim@ndoperatencontroller objectsaddthee: prefix
to the HTML event attribute.

YoucanalsouseHTMlattributesvithoutthee: prefixjustasyouwouldin anordinarapplicatiorHowevethere'sone
catch:itheseeventawill be processety the clientbrowsernotby the ClientRuntimeSimilarlyapplicatiochangesill
takeplaceonthe ViewDOMpotthe ModeDOMThefollowingcodesnippeshowstwo eventhandlerattachedo two
buttonwidgets. The first is processed by the Client Runtime, while the second is processed by the client browse

Example 87 BITML Event Attributes

<b: button e:onclick =" alert(this); ">
This event is handled by the Client Engine and works on the widget. The context of
execution (this) is the button object.

</ b: button >

<b: button onclick =" alert(this); ">
This event is handled by the Client Browser and operates on the generated HTML. The
context of execution (this) is a HTML Span Element (the button is rendered as a span).
</ b: button >

Asshownin the examplethe contexbf executiolfrepresentelly the keywordhis  is differenif theevent
operates on thentroller space or the view space.

DOM Event Listener Methods

TheClient Frameworkcontaingnimplementatiaof theDOMCore_evePR. Thisimplementatiancludesnethodsvhich
provide the ability to dynamically add and remove event listeners.

Although there are subtle differences, an event handler and listener are, for our purposes, comparable ter

Byaddingandremoving@ventistenersyoucancontroduringapplicationuntimewhateventsarehandledLet'ssay,for
examplethatyouhaveanimageof a shoppingartandaninputfieldthatrepresenta orderquantityWheryouclickon
theimagetheorderis submittedo the serverHoweveryoudon'twanttheimageto be clickablauntila valueis entered
into the inputfield (normallyouwouldvalidatehe inputfield to ensurethatthe valuewasa positiventegerbutlet's
assumehevaluds greatethanzero) Toaccomplisthis,youcanaddaneventhandleto theinputfieldthatwill handlea
change event. Then, as inline functionality, you add your event listenexdd&wvanthistener method:
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Example 88 BOM addEventListener method

<img id ="shoppingCart " src =" media/adg_shopBlueOrig.png ">
<input type ="text ">
<e: handler event ="change " type ="text/javascript ">

oShoppingCartimage = bb.document.getElementByld('shoppingCart');
oShoppingCartimage.addEventListener('click’, myFunction, false);
</ e: handler >
</ input >

TheaddEventListener takesthreeargumentshe widget(representeds a JavaScriptobjectXo whichthe added
listenemwill be attachedthe functiorthat will be executedvhenthis eventis handledandwhetheithe userwishesto

initiatecaptureWhentheapplicatiofirstioadsgclickingontheimagewill producaofunctionalitfdowevegftertheinput
value has changed, clicking on the image will now be hamdjedpaiwh will be executed.

Someclientbrowsergannoproces©OM_evel2 methodsuchasaddEventListener . Asaresultyou
canonlyusethesemethodsnsidean XELhandlewor someotherlocatiorthatis explicitlyprocessety the
Client Runtime.

Observer

Observes a desigmpatternconcernewith broadcastinghangesn stateof a singleobject(commonlyeferredo asthe
broadcastetd oneor moreobserverd-ora webapplicatiorthe stateof anelements definedyits attributesettingsSo
fora Backbasapplicatiorthepatterrgovernsiowchangeso theattributesettingof a specifidroadcastinglemenéare
propagated to observing elements.

Thebroadcastazanbe anyelementor it canbe a speciaBTLelemenhamedbroadcaster . If anelemenbtherthan
broadcaster is used,all the attributesettingsof the broadcasteare propagatedThebroadcaster  elements

intendedo be usedeitherif thereis a requiremertb implemena broadcastehatis nota visualelemenobr if attribute
settings are to be propagated selectively.

Foran elemento be an observerthe XElLobserves globalattributeis addedto its attributelist. Observeelements
reference the broadcaster by settinglibaives attribute to the of the broadcaster.

Becausdhe observes  attributeis definedin the XELnamespaceyou must explicitlythe declarethe
namespace on thieserves attribute with the prefix.

Thefollowindistingdemonstratelsow a changeo the settingof the broadcastestyle  attributewill be propagated
automatically to thigle attribute of two observer elements:

Example 89 BTL broadcaster

<b: broadcaster id =" colorChanger " style ="color: turquoise ">

<div e:observes ="colorChanger "> Observerl </div >

<div e:observes ="colorChanger "> Observer2 </div >

<b: button label ="Observer "

e:onclick =" bb.callMethod(bb.document.getElementByld(‘colorChanger'), 'setAttribute’,

['style’, ‘color: yellow']); "> Set the broadcaster style attribute </ b: button >

Wheneveanattributeonthebroadcastes changedabroadcast — eventjs dispatchedntheelementshatobservehe
broadcaster. By default, this event causes the attributes of the observers to be synchronized with those of the k

Eachtimea pageis loadedhatcontains broadcasteits attributesettingsare propagatetb all observers.
Thisis because&onstructinthe page andhencesettingthe broadcasteattributescauseghe broadcast
evento befired.Thisis evidenin theexamplesyherethestyle  oftheobserveelementss immediatelyet
to"color: turquoise”

Thebroadcast event can be handled using theéaXBkr element, as shown in the following listing:
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Example 90 BTL broadcaster event

<b: broadcaster id =" colorChanger " style ="color: turquoise ">
<div e:observes ="colorChanger ">

Observer

<e: handler event ="broadcast " type ="application/javascript ">

alert(‘div color about to be changed');
</ e: handler >

</ div >

<b: button label =" Observer "

e:onclick =" bb.callMethod(bb.document.getElementByld(‘colorChanger'), 'setAttribute’,

['style’, ‘color: yellow']); "> Set the broadcaster style attribute </ b: button >

In certaincasesit maybe necessaryo influencehe observer/broadcastiEfaultbehaviofwhichis to synchronizthe
attribute®f the observerwiith thoseof the broadcaster].ooverridehe defaulbhehaviorit is necessarto intercepthe
broadcast event, perform a custom action, and prevent the default action that synchronizes the attributes.

Thefollowindistingdemonstratelsowto overridehe defaultsynchronizaticaction,makinguse of informatiorabout
attribute changes that are contained evethiebject:

¥ attrUR stores the namespace Uniform Resource Identifier of the changed attribute
¥ attrName stores the name of the changed attribute

¥ attrValue stores the setting that the default event applies to the attribute

Example 91 BTL broadcaster event interception

<b: broadcaster id =" colorChanger " style ="color: turquoise ">
<div e:observes ="colorChanger ">
Observer
<e: handler event ="broadcast " type ="application/javascript =
<|[CDATA[
if (levent.attrURI && event.attrName == 'style’' && event.attrValue == ‘color:
yellow') {

bb.callMethod(bb.document.getElementByld(‘colorChanger’), 'setAttribute’,
['style', ‘color: red');
event.preventDefault();
}
1>
</ e: handler >
</ div >

<b: button label ="Observer "
e:onclick =" bb.callMethod(bb.document.getElementByld(‘colorChanger'), 'setAttribute’,
['style', ‘color: yellow']); "> Set the broadcaster style attribute </ b: button >

Event Types

Eventypesrefersthe kind of eventghatcanoccurin anapplicationTheymayhaveto do with mousemovemenfclick,
mouseoverkeyboardommandssystemchangegload, DOMNodelnsertedIintoDocunoewntherinteractionsvith the
applicationTheycanbe usedasthevalueof theevent attributeof an XEL handler tag,orasanonEvent HTML
evenfttributelt is importanto understandthateventypesaresupportedyecauséhenyouhavea clearsenseof what
types of interactions on which you can attach handlers/listeners.

AllmarkugagscanhandlallsupportedventsAsaresultwhenookingatthe APIReferenceyouwill seeall
supporteetventdistedfor eachwidget.Howeversomeeventsdon't makesensein the contexiof certain
widgetsForexamplethetextinput  evenwillneveibedispatcheffoma non-textvidgetAsaresulteven
though the event is supported, it will never be dispatched by that widget because that event will never occ

Please consult tA@l Referender a list of supported events per widget.

TheClient Runtimesupports the following event standard types:
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¥ DOM.evel 3 Event Types (sub-set)
¥ Client FramewdrionDONlevents
¥ BTLlwidget custom events

The following table lists supparted Level 3 Event Types

Event Type Description Bubbles* | Cancelable*
focus An event target receives focus. No No
blur An event target loses focus. No No
textinput One or more characters have been entered. Yes Yes
click A pointing device is clicked over a widget. Yes Yes
mousedown A pointing device is pressed over a widget. Yes Yes
mouseup A pointing device is released over a widget. Yes Yes
mouseover A pointing device is moved into a widget area. Yes Yes
mousemove A pointing device is moved while it is over a widget.Yes Yes
mouseout A pointing device is moved away from a widget. | Yes Yes
keydown A key is pressed down. Yes Yes
keyup A key is released. Yes Yes
DOMAttrModified Occurs after an attribute value has been modified aives No

after an attribute node has been added to or removed
from a widget.

DOMCharacterDataModifie@ccurs after CharacterData.data or Yes No
Processinglnstruction.data have been modified but the
node itself has not been inserted or deleted.

load The DOM Implementation finishes loading the resoMoe No
(such as the document) and any dependent resources
(such as images, style sheets, or scripts).

unload The DOM implementation removes from the envirorideent No
the resource (such as the document) or any dependent
resources (such as images, style sheets, scripts).

abort The loading of the document, or a resource linked [fréesit, No
is stopped before being entirely loaded.

error A resource failed to load, or has been loaded but caviest No
be interpreted according to its semantics such as an
invalid image, a script execution error, or non-well-formed
XML.

select A user selects some text. Yes No
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Event Type Description Bubbles* | Cancelable*

change A widget loses the input focus and its value has beeYies No
modified since gaining focus.

W3Cspecifications for ttieange event

differ from many browser implementations.
We follow thé/3Cspecifications. Some
widgets dispatch this event immediately -
they do not wait for the blur event.

submit A form is submitted. Yes Yes
reset A form is reset Yes Yes
resize A document view or a widget has been resized. Yes No
scroll A document view or a widget has been scrolled. | Yes No
reflow A dimensional change is made to the parent elemernitio No

* Refer to the sectionDddM Event FIfsv 59For information on the bubbling phase and cancelable actions.

Thefollowindablelistssupportedlient Framework(nonbOM) eventsTheseventypesmaybe supportedy another
specification (i.e. Microsoft) or added by Backbase for user convenience.

Event Type Description Bubbles Cancelable

keypress Dispatched when the user presses an alphanumeric keyYes Yes

mousewheel Dispatched when the mouse wheel button is rotated. | Yes Yes

contextmenu Dispatched when a context menu is triggered. Yes Yes

mouseenter Fires when the user moves the mouse pointer into the object. No

mouseleave Fires when the user moves the mouse pointer outside thdlobject No
boundary.

BTL widget custom events

Eachwidgetandbehaviocontaingts ownAP| - a setof attributespropertieanethodsandeventhandler$ortheuserto
hookinto.Sometimea widgetor behaviocreatesustoneventsTheseventanayaddextraor changedunctionalitio
existingventgoverridingdr theymayexistbecausa widget/behavibasa particulaspecifidunctionalitthatwe want
theapplicatioto reactto. Agoodof exampl®fthisis thedragAndDropbehavioWheryoudragan objecta numbeiof
things actually take place:

¥ A drag action stardgagStart )

¥ A dragged widget goes over a valid dragdtargeti¢r )

¥ A dragged widget leaves a valid drag dexgetdve )

¥ A drag action endsa@End )

Ateachpointin this processyoumaywantto dosomething perhapyouwantto notifypeoplevhentheyaredragging
widgetintoa validor invalidarea.Forthis purposewe addeventdo the AP| of thewidget/behavioroucanusethese
eventgust like anyotherevent- asthe valueof an XEL handlere:handler  event="customEvent" ) orasan
HTML attributeefoncustomEvent ).

The Backbase custom widget/behavior events are descridetiRetbence
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Custom Event Creation

Justaswe createcustoneventsn ourBTL widgetsyoucancreateanddispatclyourowncustoneventsn thebodyofan
XEL handler (either inline or in a called function):

Example 92 BOM dispatchEvent method

<img id ="shoppingCart " src =" media/adg_shopBlueOrig.png ">
<e: handler event =" shoppingCartinvoked " type ="text/javascript ">
alert('l am the shoppingCartinvoked handler!");
</ e: handler >

</ img>
<input type ="text ">
<e: handler event ="change " type ="text/javascript >

var oShoppingCartimage = bb.document.getElementByld(‘'shoppingCart');
var oEvent = bb.document.createEvent('Events');
oEvent.initEvent('shoppingCartinvoked', false, false);
oShoppingCartimage.dispatchEvent(oEvent);
</ e: handler >
</ input >

It takesthreestepsto createanddispatctaneventFirstyoucreatethe eveniobjectSecondyouinitializehateventand
setits propertiegincludinghe eventname)Lastly youdispatchthatevent(whenthe change eventis handlednthe
input field) to an event targethpppingCartimage ).

createEvent() and dispatchEvent() are method=f the DOM document object,whileinitEvent() is a
method of theOM event object. Refer to tA@I Referender detalils.

dispatchEvent() is also a method of #ement object.

DOM Event Flow and Cancelable Events

Alleventsin the Client Frameworkfollowthe DOM eventflow. Thethreephaseqcapturetarget,andbubblepf the
DOM eventflow determinehow an eventis dispatchedhroughthe applicationDuringthe capturephaseof event
propagatiotthe eventollowsa pathfromtherootofthe DOM treedownto thetargethode Theeventcanbe handledht
anyancestoof the targetnode.Thetargetphasetakesplacewhenthe eventreacheghe targetnode.In the bubbling

phasetheevenis dispatchetlackupfromthetargethodethenodehandlearthathasanattachedistenerjo therootof
the tree.

Figure ®OM Event Flow
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Implementatiomsayhavea defaultactionassociatewvith an eventtype.Anexampléas the [HTML4.01]formwidget.
Whertheusersubmitgheform(e.g by pressingna submitbutton)the evenisubmits dispatchetb thewidgetandthe
defaultactionfor this eventtypeis generallfyo senda requesto a Webserverwith the parameterfomthe form. A
cancelablevenis aneventassociateditha defaulactionwhichis allowedo be canceleduringhe DOMeventlow. At
anyphaseduringheeventlow,thetriggereaventistenerhavethe optiorof cancelinghe defaulactionor allowinghe
default action to proceed.

Layout Events

HTMlreflowis theproces®ywhichthegeometrgflayouformattingbjectsarecompute@Reflow Wikipedia ). ltisa
common/NebUl patternthatensureghe layoutis synchronizedith dimensionalhangesnadeto the parentelement,
whether it is another Ul control or the view container itself.

TheBackbasesflow eveniprovides mechanisrforhandlingayouthangedt allowsprogrammatgynchronizatiaf
layoufforthosecircumstanceshereautomatichangegresultingromthe useof relativedimensionainits,suchas %or
em) are inadequate.

Thereflow eventallowslayoutcontrolso monitorchangesand updatetheir own view. Forexampleio maintaina
complexayouta panelSeicanbe configuredo reactto dimensionathange€ncounteredhena browsemwindowor
parentlements resizedSimilarlycontrolsuchas the slidercanbe programmetb recalculatethe grippypositionn
response to changes to the width of the parent element.

Useofthereflow evenis mostikelyin circumstancesherehelayouis calculategrogrammaticalgcausefaneed
to workaroun@€SSssuesA typicalexamplés the CSSBoxModelwheredifferenbrowseimplementationaeanthat
controlssetto sizeto 100%o0f the viewareacanresultin the appearancef scrollbars. Automatecesizingf the height
dimensiorf widgetsis anotherommorcasewhereCSSoftencannotsynchronizéhe layoutreliably In suchcases,
reflow allows the layout to be synchronized programmatically.

As with all events,recommendegracticeis to separatehe eventhandlingmechanisnirom the page
implementationtherwis@pagesemanticaremixedwithimplementaticartifactsinsteadgoodpracticas to
implemenlistenerso monitoreventsTheimplicationarethateventshouldypicallypbe implementeihline
onlyfor the purpose®f debuggin@nd prototypingand that customcontrolsare developedvith implicit
support for event handling.

Keyboard and Text-Input Events

Keyboard Events

TheKeyboardEvennterfaceprovidespecificcontextuahformatiomssociatewith keyboareéventsThereareseveral
keyboar@ventsavailabléor yourapplicatiorkeydown , keyup andkeypress . Whilethefirsttwo are definedn the
DOM-Level-3-Events specificaticteypress has been added for legacy reasons, We do not recommend using it.

Theexampldelowillustratefiowthekeydown evenitanbeusedio animate squarevithhelpof arronkeys Firstclick
the square to enable the interaction, then use the arrow keys to move it.
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Example 93 Reyboard Events

<div style ="height:400px; border: solid 1px black =
<div id ="pointer " style =" position:relative; left:100px; top:100px; height:100pXx;
width:100px; border: dotted 2px red ">
<e: handler event ="keydown" type ="application/xml " defaultAction ="cancel ">
<e: variable name=" keyldentifier " select ="S$event/property::keyldentifier ">
<e: choose >
<e: when test =" $keyldentifier = 'Up' ">
<smil : animate by="-30px " targetElement ="pointer " attributeName ="top "
dur =" 200ms" fill ="freeze " />
</ e: when>
<e: when test ="$keyldentifier = 'Down’ ">
<smil : animate by="30px" targetElement ="pointer " attributeName ="top "
dur =" 200ms" fill ="freeze " />
</ e: when>
<e: when test =" $keyldentifier = 'Left' ">
<smil : animate by="-30px " targetElement ="pointer " attributeName ="left
dur =" 200ms" fill ="freeze " />
</ e: when>
<e: when test ="$keyldentifier = 'Right' ">
<smil : animate by="30px" targetElement ="pointer " attributeName ="left
dur =" 200ms" fill ="freeze " />
</ e: when>
</ e: choose >
</ e: handler >
</ div >
</ div >

Other possible values for keyldentifier property can be found in the specification available at
http://www.w3.0rg/TR/DOM-Level-3-Events/keyset.html#KeySeF&ethe completeAP| of the KeyboardEvent
interface, refer to tA@1 Referencer to the online specificatidnttat//www.w3.0rg/TR/DOM-Level-3-Events/

Text Events

The eventtype textinput appliesonlyto charactersandis designedor use with any text input device,not just
keyboards. It provides specific contextual information associated with Text Events.

For example, it can be useful when you want to track alphabetical input.

Example 94 Dext Input Events

Enter text:
<input type ="text " id ="input ">
<e: handler event ="textlnput " type =" application/xml ">
<c: setText select ="S$event/property::data " destination  ="id(‘output’) ">
</ e: handler >
</ input >
<br />
Text entered so far:
<span id ="output "/>

Above, the text that you type iinghe field is mirrored to an output area.
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XPath

XML Path Language(XPath) is a W3Clanguagéor targetingpartsof an XML documentWherworkingdeclaratively,
XPathgivesyoua powerfumechanisno selectandoperateon yourapplicationt alsogivesyouthe abilityto perform
logic and basic programming functions.

In theClient Frameworkyou will generally useéathwhen working wittEL or declarativémmandattribute values.
By default XPath expressiongperateon the controller space Howeveryoucanalsoaccessodesn the

view or model space.Pleaseseethe sectionon XPath in the Navigating reeschapterof the Widget
Development Guide.

Theselect attributeforexamplds setto accepan XPathexpressioto targetanelementThisexampleargetsall div
elements in the application:

Example 95 Break Implementation

<e: for-each  select ="//div ">
<e: break />
</ e: for-each >

XEL andcommanattributesresetbydefaulto bein"stringmode"whereheacceptedalueis a string,or
in"XPathmode" wheretheacceptedalueis an XPathexpressiorn the APIReferencgtheattributeype
will statethe defaulimode Pleaseseethe sectiorin thischapteon Evaluatingttributd®arameter$. 62] for
more information on attribute values.

WesupportXPathversiorl.0 (andsome2.0functionsMWheryoucanusean XPathexpressioasanattributezalueyou
can use any supporiehthcommand.

Thischapterontaina fewClient Frameworkimplementati@xamplesn XPath suchashowto targetpropertyalues
or theviewspace Atthe endof this chapterywe providea shortXPathreferencandimplementatiamotes Referto the
W3C _ for complet&Pathspecifications.

Accessing Controller Properties

Occasionaljyouwill neecdto obtaina controller propertyalueasthevalueof aselect — attributeBecaus¢heselect
andotherattributesequirean XPath expressiornwye haveprovided syntaxo getcontrollepropertynformatiomising
XPath Aclassiccasewouldbe the changedalueof aninputfield. Wherthe valueis changedthe attributevalueis not
reset; therefore, you need to ggdtia property to get the current value.

Youcan use XPath to accesspropertyinformatiorby usingthe syntaxproperty::nameOfProperty . Here'san
example of storing a property itarvariable:

Example 96 REL get property with XPath

<div >
<e: handler event ="click ">
<e: variable name=" myProperty " select ="property::value ">
</ e: handler >
</ div >

Evaluating Attribute Parameters

Differentanguage®valuatettributeparameterén differentways.Forexamplejn XHTML, parametersire always
evaluatedhs strings.In contrastwhile someXEL and commandattributesare also evaluateds strings,especially
attributesuchasname thatcanonlybe stringsptherattributegnotablyttributeshatpointto anelementlike select )
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acceptbothXPathandJavaScriptas validvaluesWithXPath andJavaScriptsyntaxat yourdisposalyoucancreate
complexPathexpresssions that point to a node or nodéasetSxripfunctions as attribute values.

String Mode

Whertheattributess evaluatetlydefaulasa stringyoucanforceit to evaluatas X Pathbyusingcurlybracketg}inside
the double-quotes (™). Otherwise, the value within the double-quotes will be processed as the string.

XPath Mode

Here's a quick syntax guide for attribute evaluation when the attribute should b& Ewétuated as

Syntax Explanation Attribute Value
'blue’ or "blue" Considered a string, without furthielue

evaluation.
/[div Evaluated as XPatlexpression, | Firstdiv widget only

where the first item of the resulting
sequence is used.

[//div] Evaluated as XiPatlexpression, | Alldiv elements in document
where all the items of the resulting
sequence are used.

{/divimy:elem} Evaluated as XiPatlexpression, | String value ofy:elem element
where the first element of the result
sequence is cast to a string type.

javascript:alert(‘Alert Box");, The values after the colon are | "Alert Box" (in alert), 9
javascript:6+3; evaluated asJavaScript

expression. No return statement is

expected.

XPath Reference

XPathis alanguagéoraddressingartsof an XML documentvhichoperatesntheabstractiogicabktructurefan XL
documentatherthanits surfacesyntaxit modelsan XML documenasa treeof nodeswvhichareof differentypes such
aswidgetodesattributenodesandtextnodes XPath alsoprovidedasicfacilitiedor manipulatioof stringsnumbers
and booleans.

Theinformatiom thissectioris designedb provideanovervievef the XPath Axis functionsandoperatorsupportetyy
BackbaseandprovidesomesimpleXPathexampleg-ormoreinformatiolon XPath seethe BTL ReferencDF, or
W3SchoolsPathTutorial

XPathAxes

Anaxisdefines node-setelativeo thecurrennode Thelocatiorpathconsist®f oneor morestepsgachseparatetlya
slashandcanbeabsoluterrelativeAnabsolutéocatiorpathstartswitha slash(/ ) anda relativdocatiorpathdoesnot.
Forexamplean absolutdocatiornpath/step/step/..anda relativelocatiorpathis step/step/...Eachstepis evaluated
against the nodes in the current node-set.

The syntax for a location stapismame::nodetest[predicathgre:
¥ an axis (defines the tree-relationship between the selected nodes and the current node)

¥ anode-test (identifies a node within an axis)

¥ zero or more predicates (to further refine the selected node-set)

The following table describe& HwehAxis:

Copyright 2004 - 2009 Backbase BV, All Rights Reserved


http://www.w3schools.com/xpath/

Axis Name / Shorthand NotatiorDescription

child::

Abbreviation: If an axis is not
specified, thehild:is used

implictly.
parent::
Abbreviation:

ancestor::

ancestor-or-self::

attribute::

Abbreviatio®

property::

self:

Abbreviation:

descendant::

Abbreviatiof:

descendant-or-self::

preceding::

preceding-sibling::

following::

Client Framework

Syntax Examples

Selects all or specified children othild::*selects all the child elements
the context node. the context node.

child::p[2$elects the secopahild
of the context node.

Selects the parent of the context ../..select the grandparent of the
node. context node.

Selects all or specified ancestorsancestor:$elects all ancestors.
(parent, grandparent, and so on) of

the context node. The closest | ancestor::tabgelects all table
ancestor (its parent) comes first/ig@ncestors.

the node list. )
ancestor::b:windowg#]ects the

firstb:window ancestor.

Selects the context node and all, @ancestor-or-self::*
specified, of its ancestors (parent,
grandparent, and so on). ancestor-or-self::table

ancestor-or-self::b:window

Selects all attributes of the contex@*selects all the attributes of the
node. context node.

@id selects the id attribute of the
context node.

Selects all properties of the contextoperty::value selects the
node. value property of the context nade.
Selects the context node. Note: If you do not specify a
b:target , by default the context
node is selected

Selects all descendants, (children/p selects ah children of the
grandchildren, and so on). context node.

Selects the context node and all itescendant-or-selfsglects afi

descendants (children, elements below the context node

grandchildren, and so on). and the context node itself if it is
also @ element.

Selects everything in the documepteceding::
that is before the start tag of the
current node.

Selects all siblings before the | preceding-sibling::*f8turns the
context node. If the context node $&bling before the context node.
an attribute node or namespace

node, this axis will be empty.

Selects everything in the documefailowing::
after the closing tag of the current
node.
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Axis Name / Shorthand NotatiorDescription Syntax Examples

following-sibling:: Selects all siblings after the contefgtlowing-sibling::*[Bturns the
node. If the context node is an | first sibling after the context node.
attribute node or namespace node,
the axis is empty.

XPathOperators

An XPath expressioreturnsa sequencef nodesstringvaluespoolearvaluespr numericaValues XPath operators
behavein muchthe sameway as similaroperatorsn otherlanguagesTheyare usedto performarithmeticyalue
comparison, general comparison, node comparison, test Booleans, and there are also operators that combine s

The following tables is a list of supp@rteitioperators:

Operator Description Example Return Value
| (Union) Union that computes two /Ibook | //cd Returns a node-set with all book and
node-sets //lbook union //cd cd elements

+ Addition 6+4 10

- Subtraction 6-4 2

- Unary minus (negation) -69 -69

* Multiplication 6*4 24

div Division 9div6 15

idiv Integer Division 9 idiv 6 1

mod Modulus (division remainder) 5 mod 2 1

= Equals price=9.80 true if price is 9.80, false if price is
9.90

I= Not equal price!=9.80 true if price is 9.90, false if price is
9.80

< Less than price<9.80 true if price is 9.00, false if price is
9.80

<= Less than or equal to price<=9.80 true if price is 9.00, false if price is
9.90

> Greater than price>9.80 true if price is 9.90, false if price is
9.80

>= Greater than or equal to price>=9.80 true if price is 9.90, false if price is
9.70

eq Equals price eq 9.80 true if price is 9.80, false if price is
9.90

ne Not equal price ne 9.80 true if price is 9.90, false if price is
9.80

It Less than price It 9.80 true if price is 9.00, false if price is
9.80
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Operator

le

gt

ge

or

and

except

intersect

Description Example Return Value
Less than or equal to price le 9.80 true if price is 9.00, false if price is
9.90
Greater than price gt 9.80 true if price is 9.90, false if price is
9.80
Greater than or equal to price ge 9.80 true if price is 9.90, false if price is
9.70
Boolean disjunction (A or B) | price=9.80 or true if price is 9.80, false if price is
price=9.70 9.50
Boolean conjunction (A and B)price>9.00 and true if price is 9.80, false if price is
price<9.90 8.50
Ordering/identity comparison| ../*[not(. is current())] all child elements of the parent
between nodes element, except the current node
Difference of sequences ..[* except . all child elements of the parent
considered as sets of nodes element, except the current node

Includes a node in the result iffibllowing::p intersect allp elements of the context node
is in both the two sets $myvar//* provided they are descendents of|the
node in variabbenyvar

The following is a lisuoSupportedPath operators:

¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥
¥

castable as

instance of

treat as
cast as
return
every
some
then
else

for

to

<<

>>

XPath limitationUsingan XPath expressiothat usesan operatolANDtargetsa hyphenatedttributeor
widgethamein whichan XPathreservedavordis usedgivesincorrectesultsExamplesfreservedvordsare
operatonamessuchasin or eq (Usindypenatiosuchas @value-ag permitted)n thefollowingexample,
XPathcannot resolve the taiget attribute:
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Example 97 Blyphenated Attributes

<div >
<e: handler event ="click " type ="application/xel ">
<e:call function ="alert " parameterl ="boolean(@in-x="y") ">
<e:call method =" setAttribute " name="'in-x" " value ="'g" "/>
<e:call function ="alert " parameterl ="boolean(@in-x='y") ">
</ e: handler >
</ div >
XPathFunctions

XPathinclude®verl00built-infunctionstherearefunctiongor stringvaluespumericaluesdateandtimecomparison,
nodeand QNameananipulatiorsequencenanipulatiorBooleanvalues,and more. For examplethe id() functionis
frequently used to select a widget by its unig¢endnlayer")

¥ declaredf)tests if variable is declared.

The following is a lisuasupported<Path functions:

adjust-date-to-timezone
adjust-dateTime-to-timezone
adjust-time-to-timezone
collection

data

default-collation

doc

idref

in-scope-prefixes

lang

nilled
normalize-unicode
substract-dates

substract-dateTimes

K K K K K K K K K K K K K K «

unordered

XPathExamples

The following table provides some examples of targeting:

XPathSyntax Explanation
e self parentparent

Start from context noskef( ) and walk up two parents.
... 1div self parentparentnamedhilddiv elements.

Start from context nosiel) walk up two parents, get the children,
and filter out everything butitheelements.

following-sibling::*[3] self andthird following sibling

Start from context nosiel) and retrieve tht@rd siblingfter the
context node.
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XPathSyntax Explanation
preceding-sibling::*[2] self anysecond preceding sihling

Start from context nosiel)( and retrieve teecond siblirtzefore
the context node.

id(‘'mylayer")/following-sibling::*[2] unigue igsecond siblingith the same widget type.

Start from the unique ID element, and attempt to find the second
sibling of the same type as the widget with the unique ID. Faor
example, thylayer is adiv , it returns the second sihling

widget.

.. 1div[2] self parentparentnamedhilddiv elements, selestcond child

Start from the context nadd)( walk up through two parents,
match allliv elements, and select the second child widget in|the
div elements.

id('mainlayer’)/div[@state="selected'] unigue idchildren that adey elements where attribbitaate
is selected

Start from the unique ID element, and return all child elements of tyg
div where the attributeate is set telected

id('mainlayer’)/div [@state='selected' and unique idchildren that ati&y elements where attribsttete  is
@behavior="button’] selected andattributébehavior isbutton

Start from the unique ID element, and retiwndlild elements
where the attributmte is set taelected and the attribute
behavior is set tdutton

id('mainlayer')/div[@state='selected' and| unique idchildren that agés elements where attribsttee is
@behavior !="list"] selected and attributeehavior isnotlist

Start from the unique ID element, and retiwndild elements
where the attribudeate  is set t@elected and the attribute
behavior isnotset tdist

id(‘'mainlayer’)/divi@behavior="button' or| unique idchildren that atex elements where attribbé®avior
@behavior="toolbutton'] isbutton ortoolbutton

Starts from the unique ID element, and retivrncdlild elements
where the attributehavior is set tdutton ortoolbutton

id('mainlayer')/@behavior unique idreturn the value of attritneteavior

Start from the unique ID element, and return the value of the attribut
behavior on the widget with the unique ID.

property::propertyName Targets aontroller property with the naprepertyName
view()/id('myDiv") Targets an element withdafdiv in theviewspace.
model()/id(‘'myDiv") Targets an element withdamfdiv in themodel space.
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Application Elements

In all complexvebapplicationsjouwill havethe occasiorto create destroycopy,or moveelementsYoumaywantto
createclemententhefly, or destroyhemto minimizeyourapplicatiosize Atypicalusecasefor movingelementsvould
be a shoppingart.Byclickinga buttonyoumightmoveaniconrepresenting producintoa tablethatrepresentgour
shopping list.

The Client Framework providesan implementationf the DocumentObject Model Core SpecificationLevel2
interfacedor the document , element , node, CData, andtext objects.Functionsupportedy theseinterfaces
includecreateElement  , appendChild , removeChild , andreplaceChild

Youcan use either XEL and JavaScriptto accessDOM methodsHoweverjn manyinstancesthe Command
Declarative API haseasiermorepowerfulvaysof manipulatinglementshanthe DOM methodsThischaptemill
describe how the mechanisms by which you can create, destroy, and move application elements.

DOM Methods and XEL

Tousesupporte®OM method#n XEL, youcanusethecall widgetwiththemethod attributeThisexamplsvill create
a newdiv widget (with a created text node) and append it to adiexisioiget:

Example 98 REL dom methods

<div style ="border:1px solid blue; width: 200pXx; ">
Click me to create and append new widget. ..
<e: handler event ="click " type ="application/xml e
<e:call function ="createAndAppendElement " />
</ e: handler >
</div >

<e: function name=" createAndAppendElement ">

<e: body type ="application/xml ">
<l--  Create a text node -->
<e: variable name="newText ">
<e:call with ="/" method =" createTextNode " value ="'my new text' ">
</ e:variable >
<l--  Create an element -->

<e: variable name=" newDiv ">
<e:call with ="/" method =" createElementNS "
namespaceURI =" 'http://www.w3.0rg/1999/xhtml’ " name="'div' "/>
</ e: variable >
=
Append the text node to the element
=5
<e:call with ="$newDiv " method =" appendChild " node="3$newText " />
=
Append the element to receiver_element
=5

<e:call with ="id(‘receiver_element’) " method =" appendChild " node =" $newDiv " />
</ e: body >
</ e: function >
<div id ="receiver_element ">
This is where the new widget will will be placed.
</ div >

createTextNode , createElementNS , andappendChild areall DOM Level2 CorefunctionsThefirst two are
functions of thiwcument interface, whikgppendChild is part of theode interface.

MostDOM method$iaveargumentdn JavaScripitherearenoargumenhamesthereis onlyanargumenorder XEL,
howevermassesrgumentthrougmame/valupairs. Asa resultwe havecreatedhamedorthe DOM argumentsVost
often, they correspond to basic concepts saateasidvalue . Please consult thBl Referender argument names.
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Forcallsto JavaScripfunctionsyoucanusetheattributenamesrgumentl , argument2 , andsoforth.For
examplescall function="alert" argument1="123"/>

Anothecommonaskis to movea widgetfromonepartof anapplicatioto anotherToaccomplisthis,youcanusethe
DOM appendChild  functionThisfunctiortakesa givenwidgetandappendst to a specifiedvidget Wherthereare
existing child elements of the specified element, it is appended as the last child.

Inthefollowingexamplewhenclickingthe buttonthediv  widgetwithanid valueoftobemoved will beappendeds
the last child of tde widget with aid of container

Example 99 REL appendChild method

-
Click this button to move "div to be moved"

=
<b: button >

move d

<e: handler event ="click " type ="application/xml e

<e:call with ="id('container) " method =" appendChild " node =" id('tobemoved’) ">

</ e: handler >
</ b: button >
<l-- The div to be moved -->
<div id ="tobemoved " style ="border:1px solid red; width: 200pXx; "> div to be moved </ div >

<l--
The div will be appended to the container div as last child

=

<div id ="container " style ="border:1px solid black; width: 400px; ">
<div id ="a" style ="border:1px solid green; width: 200px; "> a </div >
<div id ="b" style ="border:1px solid blue; width: 200px; "> b </div >
<div id ="c" style ="border:1px solid red; width: 200px; "> ¢ </div >

</div >

Toremovehe elementyoucanusetheremoveChild  functionin the examplethedivthatwasmovedn the previous
example is removed.

Example 100 REL removeChild method

<b: button >
remove moved element
<e: handler event ="click " type ="application/xml ">

<e:call with ="id('container’) " method =" removeChild " node="id(‘tobemoved") ">
</ e: handler >

</ b: button >

removeChild  removeghe widgetfrom the view tree but doesnot destroythe widget. After using
removeChild , you can use thestruct command to remove the widget from memory.

DOM Methods and JavaScript

Youcanaccesshe sameDOM methodsisingJavaScriptin yourXEL handleandfunctiorbodiesThisfunctionalitis
equivalent to the same create and append example as seen in the previous section:
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Example 101 5 XEL dom methods

<div style ="border:1px solid blue; width: 200px;
Click me to create and append new widget. ..
<e: handler event ="click " type ="text/javascript ">
createAndAppendElementJS();
</ e: handler >
</div >

<e: function name=" createAndAppendElementJS
<e: body type ="text/javascript s
var oNewDiv = bb.document.createElementNS(http://www.w3.0rg/1999/xhtml', 'div");
var oNewText = bb.document.createTextNode('my new text');
var oReceiver = bb.document.getElementByld(‘'receiver_element');
oNewDiv.appendChild(oNewText);

oReceiver.appendChild(oNewDiv);
</ e: body >
</ e: function >

ns

<div id ="receiver_element ">
This is where the new widget will will be placed.
</ div >

Likewise, this example is simphyaScripway to use theppendChild()
Example 102 B appendChild methods

<b: button >

function:

move d

<e: handler event ="click " type ="text/javascript e
var oContainer = bb.document.getElementByld(‘container’);
var oMovedElement = bb.document.getElementByld(‘tobemoved');

oContainer.appendChild(oMovedElement);
</ e: handler >

</ b: button >

<div id ="tobemoved " style ="border:1px solid red; width: 200px; "> div to be moved

<div id ="container " style ="border:1px solid black; width: 400px; =
<div id ="a" style ="border:1px solid green; width: 200px; "> a </div >
<div id ="b" style ="border:1px solid blue; width: 200px; "> b </div >
<div id ="c" style ="border:1px solid red; width: 200px; "> ¢ </div >
</ div >

</ div >

Finally, we show thevaScripway to remove a child element:

Example 103 j removeChild methods

<b: button >
remove moved element

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

var oContainer = bb.document.getElementByld(‘container’);
var oMovedElement = bb.document.getElementByld(‘tobemoved');
oContainer.removeChild(oMovedElement);
</ e: handler >
</ b: button >

Moving Elements with the Command API

In manycasesthe CommandDeclarative API is easierto useto manipulatapplicatiorlementghancallingDOM

methods. Rather than uséthél appendChild  function, you can use rifiwe command:
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Example 104 Bsing Commands to move an element

<div id ="tobemoved " style ="border:1px solid red; width: 200pXx; "> div to be moved </ div >
<div >
<button >
Click me to move element
<e: handler event ="click " type ="application/xml ">
<c: move destination ="id('container’) " with ="id(‘tobemoved’) " mode=" firstChild ">
</ e: handler >
</ button >
</ div >
<p>The container is here: </ p>
<div id ="container " style ="border:1px solid black; width: 400px; ">
<div id ="a" style ="border:1px solid green; width: 200px; "> a child div </ div >
</ div >

Themove commandakesan existingwidget(the valueof the select  attribute)and movesit to anotherocation
(specifiedby the valueof the destination attribute)Thecopy commangblacesa cloneof the originahodeat the
destination, and does not remove the original node.

Thecopy commandanworkonraw XML fragmentsronalreadyouiltXML (XML builtbythe Client Runtimethathas
amodeltreg controller objectsandmostlikelya view tre€) fragmentsThecreate  commands functionallgimilarto
thecopy commandhsofaiasit createsa copyof anexistingragmentHoweveithecreate commandakesthe XML
andbuildsthe modeltree andcontroller objectdromit. Assuch,it onlyworkswith raw XML andnotwith fragments
already built by théent Runtime

Example 105 @&mmand create

<div >
Click to render div...
<e: handler event ="click " type ="application/xml ">
<c: create destination =" id(‘container’) " mode="replaceChildren ">

<div style ="border:1px solid blue; "> Some text here ... </ div >
</ c: create >
</ e: handler >

</ div >
<div id ="container " style ="border:1px solid black; width: 400px; ">

<div id ="a" style ="border:1px solid green; width: 200px; "> a child div </ div >
</ div >

Atypicalusecaseforthecreate  commands this:youhaveusedtheload commando loada raw XML fragmentbut
did notusethedestination attributeo buildthe fragmentlnsteadyoustoredheraw XML in a variableéo uselater.

Thenperhapén responséo userinteractionjouusethecreate  commandb buildthe XML andplaceit correctlyn the
mode|

Example 106 @&bmmand create 2

<div >
Click to render the contents of books.xml
<e: handler event ="click " type ="application/xml =
<e: variable name="data ">
<c:load url ="data/books.xml " destination =t B>
</ e: variable >
<c:create select ="$data " destination ="id('container’) ">
</ e: handler >
</div >
<div id ="container " style ="border:2px solid black; width: 400px; "> the container div </ div >

Ontheotherhand,youcanalsodestroyelementsDestroyinglementsneanghatyouremoveslement$romthe model
and from memory with a single commantksilog command has onlgedect attribute:
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Example 107 @&mmand destroy

<div id ="elementToBeDestroyed "> Clicking the button will destroy this widget. </ div >

<b: button >
Destroy widget named "elementToBeDestroyed"

<e: handler event ="click " type ="application/xml =
<c: destroy with ="id('elementToBeDestroyed’) ">
</ e: handler >
</ b: button >

Besuretousethewith withthec:destroy ~ commandfyouomitwith , bydefaultheelemenitselfwill be
destroyed.

Creating a Text Node

WithDOM methodsgreatinga textnodetakestwo separat®perationscreatinghe node andthenappending to an

existingvidget.Withthe setText commandyoucanusethe destination attributeto combindghesestepsintoa
single operation:

Example 108 &mmand setText

<b: button >
Click to create a text node and append to a destination
<e: handler event ="click " type ="application/xml ">
<c: setText destination =" id('destinationNode") " select ="'String that represents my
text " mode=" firstChild ">
</ e: handler >
</ b: button >
<div id ="destinationNode " style ="border:2px solid black; width:400px; height:50px; ">

The mode Attribute

Manyof thecommandthathelpwithwidgetmanipulatiohavea mode attributeThisattributegivesyouextrapowerand

flexibilitypy allowingyouto specifywherethe specifiedvidgetshouldbe placedn relatiorto the destinatiowidget Let's
take the following example:

Example 109 @&mmand move element

<b: button >
Click to move "to be moved" widget into “container" element
<e: handler event ="click ">
<c: move with ="id(‘tobemoved’) " destination  ="id(‘container’) " mode=" firstChild ">
</ e: handler >
</ b: button >
<div id ="container " style ="border:1px solid black; width: 400px; =
<div id ="a" style ="border:1px solid green; width: 200pXx; "> 1st child widget in container
</ div >
<div id ="b" style ="border:1px solid blue; width: 200pXx; "> 2nd child widget in container
</ div >
<div id ="c" style ="border:1px solid red; width: 200px; "> 3rd child widget in container
</ div >
</ div >
<div id ="tobemoved " style ="border:1px solid red; width: 200pXx; "> widget to be moved </ div >

Weare usingthe move commando movethe div with anid of tobemoved intothe div widgetwith anid of
container . The following table will list the possible valuesafd¢héribute and the result of the operation:

mode attribute value definition result
replace replace the selected destination| Element namedntainer and all
node its children are replaced by widget
namedobemoved
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mode attribute value definition result

replaceChildren replace children of destination noBieEements namegb, andc are
replaced by widget named
tobemoved

firstChild place as the first child Element namegbemoved placed

in front of widget nanwethside
widget namesbntainer

lastChild append to the selected destinatioBlement namesbemoved placed
node (default) after widget namednside widget

namectontainer
appendChild append to the selected destinatioklement namesbemoved placed
node (default) after widget namednside widget

namedontainer
insertBefore insert before the selected node | Element nameétbemoved placed

before widget namethtainer

insertAfter insert after the selected node | Element namésbemoved placed
after widget namedntainer
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Asynchronous Loading

Asynchronousadingefersto the act of loadingdatainto yourapplicatiouringthe runtimeof the applicationyithout
waitingfor the loadingto completelf you can controlwhento load datainto yourapplicationyou canimprovethe
performancandresponsivenes$yourapplicatiorfirst,byloadinglatalater,youlessertheinitialapplicatiofoadtime.
Ofcourseyourapplicatiowill spenda little bit of timewheneveyouloaddataintoyourapplicatiorhutif theloadis well
distributedyoucanbothsignificantlyeducenitialloadtimeandkeepasynchronousadtimesdown.Secondby loading
dataonlywhentheuserrequirest, youreducehetotalamounbf dataloadedntoyourapplicatiorAgainthisincreases
application performance by keeping the number of application elements to a minimum.

In the Client Framework all loadingof datais consideredo be asynchronou3hismeansthatin some
situationgnotablyvhenusingtheJavaScripoad commandy,oumayhaveto writea callbackunctiorthat
ensures that the file is loaded before the execution of other commands.

TheClient Frameworkhas a number of mechanisms to asynchronously load etelatal into your application:

¥ TheBTLpopulatowidget
¥ TheCommand Declarath®load command

¥ Thebb.command.load function

This chapter will explain how to use these asynchronous loading methods and when to use them.

The populator Widget

The BTL populator widgetfunctionsas a simplifiedversionof the load commandand the bb.command.load
JavaScripfunction. Likead andbb.command.load , thepopulatorwidget loads an exterdi&lL file:

Example 110 BTL populator

<div >
Click me to load data from the loadfiledata.xml file!
<b: populator  url ="data/loadfiledata.xml " events ="click "/>
</ div >

populatoris perfecfor BTL widgetdikeaccordionortabBoxthathavemultipleblocksof contentpnlyoneof whichwill
be displayeat a time,andnotall of whichwill be viewedby the user.Thatway,if the userdoesn'tlickonthe header
widget of the widget, the data will never be loaded:

Example 111 BTL populator in tabBox

<b: tabBox >
<b: tab label ="panelone ">
<b: populator  events =" DOMNodelnsertedintoDocument select " url =" data/panelonedata.xml
/>
</ b: tab >
<b: tab >
<b: label >
panel
<strong >two </ strong >
</ b: label >

<b: populator  url =" data/paneltwodata.xml ">
</ b: tab >
<b: tab label ="panelthree ">

<b: populator url =" data/panelthreedata.xml ">
</ b: tab >

</ b: tabBox >
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Althouglhhepopulatorhasanevents attributejt hasa defaultvalueofselect , sothatthedatais loaded
when the tab is selected.

The Declarative load Command

Thedeclarativébad commands partof the command hamespaceJsedwithinan XEL handleior functiorbody the
load commandllowsyouto asynchronouslgadthe contentsof an externalXML file at a specificplacein your
document. For examples, see the gbetiGommand ARI87]in this document.

The bb.command.load Function

Thebb.command objecthasthesamefunctionalitin JavaScriptasthedeclarativeommandamespacéf youwantto
use JavaScriptin yourhandleryou canusethe bb.command.load  function.Foran exampleseethe sectionthe
Command AJpl 87]in this document.

Using Asynchronous Loading Techniques

The choicebetweenasynchronoukwadingtechniquesan be narroweddownto needsand languagepreferences.
populatoris greatto usewhenan entirefile shouldbe loadedat the locatiorthe populator widgetis includedn your
application. Use thed command dib.command.load function if you want to:

direct where to load the external file

specify where in the receiving widget the file will be loaded

create mechanisms for load success and failure

K K K K

add parameters or extra information to the request sent to the server

Thechoicebetweerthe declarativebad commandndthebb.command.load  functiorcomesdownto whetheryou
want to use a declarative &meScripisyntax in your handler or function.
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Data Binding

TheClient Frameworkoffersa generidatabindingsolutiorthatallowsyouto query view,andupdatebothlocaland
remotedatasourcedromyourwebapplicationT o facilitateeasynavigatiothroughyourdata,we alsodeliverbuilt-in
paging and sorting functionality.

Figure ®emote Data Binding

Whatexactlys databindingDatabindingefersto the proces®f representindataas an objectThisallowsapplications
to access the data in ¥iéL from the object rather than retrieving it from the original source.

ThedatabindingsolutioncontainghreeelementsdataSource dataSchemand dataObserveiwhichis an abstract
element.

From an application developer perspective, there are different levels of what you need to know about data bind

¥ ThedataSourcelementwhichservessa proxybetweerthedatawidgetandthe datasourceYouneedto knowhow
to usethe dataSourcelementandits attributedothwhenyouuseour owndatawidgetsor employa customdata
binding solution.

¥ ThedataObservetements responsiblor communicationiththe dataSourcandshouldbe extendeavhencreating
a widget that displays the data. The dataBidwvidgets all inherit from this element.

¥ Databindingmethodsindpropertiesin yourapplicatiotogic,youcantapintoa set of methodsndproperties-or
exampleyoumaywantto createuniquefunctionalityo handlepagingnavigatiornsorting datafilteringor changes
(add/delete/update) to data.

¥ CustondatasourcesandobserversNVehaveprovided genericsolutiorthatyoucanextendo provideuniquedata
sources and data observers. This way you can easily create your own data connectors and presentation.

dataSource

ThedataSourcds responsiblfor makinga connectioto a datasourceThedatacanbe storedocallyor remotelyand
can be written as XML or as a JavaScript object (JSON).

Youmustuse the dataSourcewhenusingdata-boundTLwidgets(suchas the listGrid and dataGrid) or custom
dataObservewidgets.

dataObserver

ThedataObserveelemengivesyoutheabilityto definehowbounddata(boundviththedataSourciis displayeth the
applicationEssentiallythe dataObserveris a way to customizehe presentationf datafrom a dataSource The
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dataObservehasonemainattributethedataSource  attributethatcreatesa connectiowitha particuladataSource
widget.

ThelistGrid, dataGrid, andtreeGrid widgetsextendthe dataObserverYoucancreateyourownobservewhenyou
want to display data in a different way.

dataSchema

AdataSchemaefinehowthedataSourcas mappedo theoutputlt allowsyouto easilyupdateyourqueriesn thecase
that the underlying field structure changes.

Paging

With theClient Frameworkpaging of data sets can be done both on the client and on the server.

Themainconcertiordeterminintgp employserver-sider client-sidgpagingwill bethesizeof yourdataset.If thedataset
is largeandif it is notnecessargr possible¢o displayall the dataon the client,server-sid@agings the answerlf the
amount of data is relatively small, then mostly it is advisable to use client paging.

Beawarethatyoucannotombineerver-sidandclient-sid@paginglf yourdataSourde remotethenpaging
should be done on the server.

Sorting

AswithpagingmostBTL datawidgetfferbuilt-insortingsimplyby clickingonthe columrheaderlf youbuildyourown
dataObserveor if you want to create custom sort functionality, you casousefdhnetions in oéPl.

Thesort methodakesa mandatorgrgumentsortvalue , whichdeterminethe columrio sortby. Thevalueof this
argumenmmatcheghe XML elemenbr attributenameof yourdata,andalsomatcheghe valueof the queryfor that
column.Forexampleif the columnspecifiegjuery="title" , the valueof the sortvalue  attributewouldalsobe
title

By default, the sort order toggles betweenascendingand descendingyou can manipulatethis
programmatically.

Aswithpagingsortingcanbedoneeitherbytheserveor theclientthisdependenwhetheyouhavea localoraremote
dataSource

Formatting

ThedataFormatterallowsyouto formatvaluer stringsheforeheyarepresenteh the output Thishelpsyouto display
for example currency signs or decimal delimiters.

Data Widgets

Inthis sectionwe givea shortdescriptionf otherelementandwidgetshatarerelatedo databinding Fordetailsand
examples, refer to thel Referencand the tutorials availabletit//bdn.backbase.com/client/examples

fieldEditor
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ThefieldEditor is a childelemenbf a listGrid, dataGrid, or treeGrid columnlt canbe usedto specifywhichwidget
shouldbeusedo editthevaluen a columnBydefaultaninput(type="text")s usecdto edita field. ThefieldEditor works
with any form widget.

listGrid

ThelistGrid widgetis a powerfumechanisnfior displayinglata. Consistingf a listGrid containewidgetand child
listGridCol elementgthelistGrid displaysowsof datafroma localor remotesourceThedatasourcecancontaireither
staticdataor dynamicallgeneratedata,andbothsortingandeditingunctionalitis builtintothewidgetFurthermorgpu
canchoosevhichcolumngo displaycolumrresizinggolumrstyling Fornavigationjoucaneitherconneca BTL pager
widget to thiestGrid or create your own paging/navigation mechanism.

dataGrid

ThedataGrid is intendedor displayingabulardata. The dataGrid supportssorting,valueformattingand editing.
Furthermorehere are somestylingpossibilitiesand it is possibleto showsmallerparts of datathrougha paging
mechanismiatherthan showingall dataat once.lIt fetchesthe datafrom a dataSourcethatis identifiedusingthe
dataSourcettributeThewidgetprovidesighperformancierlargedatasetsandis capabl@fworkingviththousandsf
cells.

treeGrid

ThetreeGridis a datawidgethathasbuilt-insortingandeditingunctionsandyoucanhookupa pagerwidgeto provide
powerfupageifunctionalityMoreovethetreeGrid canacceptatafroma localor remotedatasourceas specifiedn the

dataSourcewidget.ThetreeGrid provideshe abilityto createhierarchicalatastructureglikea tree widgetjn a data
column.

AtreeGridis madeup of a containetree Grid widgetandireeGridColchildrenEachree GridColrepresenta column
inthegrid.Wherthetree attributés settotrue , thecolumrfunctionssatreewidgetA+ signindicateshattheuser
can click on it to reveal a tree structure that displays sub-data within the data column.

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Client Framework

Web Services Support

ThedualBackbasé&lavaScrigndXMLAPIsupportonnectingp andcommunicatingithwebservicesCommunicating
with web services is straightforward using Backbase technologies.

Connecting to a Web Service with JavaScript

ASOAMessageanbecreatedisingthe Backbas@avaScripAP1 Specificallfthe globabbjectSOAPENvelopigersan
easy-to-use constructor for SOAP messages. It has two public properties:

¥ header a reference to the SOAPEnvelope header block
¥ body a reference to the SOAPEnvelope body block
And three public methods:

¥ addBlockadds a new block to the message

¥ setBlockValuesets the value of the block

¥ encode encodes message and returns its XMLDocument

Constructing SOARnessagaising SOAPEnNvelojeachievedy addingblocksof XMLelementsSendinga SOAP
envelope can be performed with the XMLHttpRequest objeufE pedspmencode()

Connecting to a Web Service Using with XEL and Command

Backbasalsosupportereatingandsendinga SOAPnhessageeclarativelysinga combinatioaf the XELandCommand
APIs.

Theraw SOARmessagés constructedndassignedo a variablausingthe XELvariable . Useof globalvariabless
recommendesbthattheenvelopeanbereusedn anylatercommunicatioSending SOAPnessagés achievedising
the Commandoad element. Theelect attribute is used to select the variable that contains the envelope.

Compliance with SOAP Versions

Presentltherearetwo SOARersiongn commomse:versiond.1andl.2. Tocommunicat&itha SOAR.2webservice,
the Backbase JavaScript requires some additional coding:

¥ WhenusingSOAPEnNvelopkjectyoucanpassthe versiomumberto the objectconstructoso the messagehatis
created in is compliant with the version specified ("1.1" version is the default).

¥ For version 1.2 compliant messagesconstructedusing JavaScript,a proper Content-Typeheader of
application/soap+xml mustbe sentwith the data.WhensendingSOARNessagesvith XMLHttpRequetige
header must be defined explicitly.

The XEL and Command APIs are SOAP version agnostic:

¥ Inthecaseofthe XELandCommanéPIstheproceduréor definingheenvelopés SOARersionndependelttecause
the message is defined manually.

¥ When sending the message usinddde element, the version header is included automatically.

For detailed information on the XEL, Command, and JavaScript APl&PieRaferehee
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For an examplethat demonstratelow to connectto a web service refer to the tutorialsavailableat
http://bdn.backbase.com/client/examples
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Graphics and Animation

The Backbase Client Framework supports two W3C specifications for graphics:

¥ SMIL 2.1NSynchronized Multimedia Integration Language, an animation specification.

¥ SVG 1.1NScalable Vector Graphics, a vector graphics specification.

This chapter describes the Backbase implementations of these two specifications.

Adding Animation with SMIL

SMIL(pronouncesimile is an XML-baselhnguagé¢hatallowsinteractivenultimedigresentationglsingSMILyoucan
describéhetemporabehavioof a presentatiomssociaténkswith mediaobjectsanddescribg@resentatiolayoutY ou
can apply SMIL elements to widgets (such as XHTML or BTL elements) to add rich animation functionality.

You can find more information and the complete SMIL spedifipatiematw3.org/TR/SMIL2/

Supportor SMILversiorR.1is builtintothe core andwhileyoudoneedo includehe correchamespaceeclaratioryou
do not need to include any extra files. Here's the correct SMIL nhamespace declaration:

http://www.w3.0rg/2005/SMIL21/

The Client Runtime supports the following SMIL 2.1 modules:
¥ BasicAnimation

¥ BasiclnlineTiming

SMiLelementganbe usedinsidecontextghat cancontainXELexecutiortags,for examplevithina XELhandler  or
function  tag, and any TDL function body.

Thefollowingexamplehangeshe CSShorder-coloandborder-widtipropertie®f an XHTMIspan widgetovera five
second period:

Example 112 Basic SMIL Example

<p>
<span style ="border-color:#dddddd; border-style: solid; border-width:1pXx; ">
Click me to see the border color and width change over the next ten seconds...
<e: handler event ="click " type ="application/xml >
<smil : animate attributeName ="border-color " dur ="5s" values ="#660000;#006600
fill  ="freeze "/>
<smil : animate attributeName ="border-width " dur ="10s" from ="5px" to =" 10px"
fill  ="freeze "/>
</ e: handler >
</ span >
</ p>

Inthisexampleyouwill actuallyseethreestatesat first,the span styleis specifiedy theinitialbordercolorandwidth
stylepropertiesSecondhere'shestylewhenthewidgetis clickedthebeginningftheanimationgndlastly youseethe
style values at the end of the animation.

Figure 18MIL Example
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Theanimate widgets perhapshe mostbasicSMIlwidget.Thevalueof theattributeName  attributedeterminethe
styleto beanimatedwhilethedur attributespecifiehiowlongit will take(thedurationjromthe beginningo the endof
the animation.

Styleattribute®fthesameelemenimayhavedifferenanimatiodurationsThebordeicolor forexamplewill changever
afive-secongeriodputit will taketensecond$orthebordemwidthattributeo increaséromfiveto tenpixelsMostofthe
timeyouwill usethefrom andto attributeso specifithebeginningndendingandsometimegouwill usethevalues
attribute which can also specify a number of intermediate values.

Adding Scalable Graphics with SVG

SVG1.1 is a W3Cspecificatiorthat definesthe featuresand syntaxof an XML-basedanguagefor describing
two-dimensiongaéctorandmixedvector/rastegraphicsFormoreinformatiomleaseeferto theinformatioat Scalable

Vector Graphics (SVG)
TheBackbas€lientFrameworkncludesa TDL-basegart-implementatiaf the W3CspecificatiorPartialsupports

available for the following SVG 1.1 components:
¥ Painting

¥ Structure

¥ Shape

¥ Text

¥ Gradient

¥ Hyperlinking
¥ Extensibility

AlthougiBackbas&VGloesnotimplementhe Animatiocomponenthe Backbas&MILtagscanbe usedforanimating.
Formoreinformatioraboutthe partsof the W3Cspecificatiothat Backbas&VGAmplementspleasereferto the API
Reference

TheBackbas8VGagshavebeernverifiecagainstheW3henchmarkdescribedt TestSuiteOverview SVG

Aswithall TDL-baseBackbasmarkuganguagesheBackbas&VGmplementatiaa designetb resolveross-browser
compatibilitissueswhichin thecaseof SV@GreverysignificantMicrosofinterneExploredoesnotsupporthe W3CSVG
referencémplementatioandonlyparses/ML(VectoMarkud-anguagelnthecasethata webpagewithBackbas&VG
markups openedn MicrosoftnterneExplorerthe ClientRuntimewill rendeVMLin the viewspace otherwisé&SVGs
rendered.

Anotheparticularlypowerfufeatureof the Backbas&VGAmplementatios thatit allowsSVGo be implementeth an

HTMlpage Typicallya browsecannoparseSVGandthereneedgo bea mechanisrfordynamicallpadinghe SVGnto

the pagein orderto rebuildhe DOMree.Usinghe Backbas&VQGmplementatiothe ClienRuntimeebuildghe DOM.
Theonlyrequirementsyhichapplyto all TDL-baseBackbasenarkuganguagesrethatthenamespacis declaredthe

SVG binding is included, arndm  tag wraps the SVG code, as shown in the following listing:
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Example 113 Basic SVG Example

<html >
<head >
<meta http-equiv =" Content-Type " content ="text/html; charset=utf-8 ">
<link rel ="stylesheet " type ="text/css " href ="css/generic.css ">
<script  type ="text/javascript " src ="../backbase/4_4 2/engine/boot.js ">
</ script >
</ head >
<body >
<script  xmins:xi =" http://www.w3.0rg/2001/XInclude
xmins:svg =" http://www.w3.0rg/2000/svg " type =" application/backbase+xml ">
<xi :include href ="./backbase/4_4 2/bindings/config.xml ">
<svg:svg viewBox ="00 12001000 " width ="1200px " height ="1000px " stroke ="blue "
stroke-width ="2">
<svg:rect x="1" y="1" width ="800" height ="398" fill ="none" stroke ="blue "
stroke-width ="2" />
<svg: circle cx="600" cy="200.131232 " r="100" fill ="red" stroke ="blue "
stroke-width ="10"/>
</ svg: svg >
</ script >
</ body >
</ html >

The listing renders the following scalable shape:

Figure 1Basic SVG Example
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The bb Object

Thebb JavaScriptAP| givesyoutheabilityto interactviththe Client RuntimeusingJavaScript Youcanusethe AP| for
calling methods, checking properties, string fuidétiomsanipulatiom@OM methods, and utility functions.

Almostnythinghatyoucando withthe bb JavaScriptAPI, youcanalsodowith XEL andthe declarative
CommandDeclarative API [p. 87]. Weprovidea dual(JavaScriptand XML) API sothatdevelopersan
work with th€lient Runtimeaccording to their development preferences and skill sets.

Generallgpeakingnoreadvancedpplicatiodeveloperanddeveloperwith previousavaScriptexperiencwill utilize
theJavaScriptAPI.

Usinghe JavaScriptAPI hasthe advantagef needindessoverheadf the Client Runtime thereforét will in general
provide faster execution.

Anapplicatiodlevelopewhois writingevent-basedpplication-levéinctionalityasopposea widgetdevelopemvho
writeswidgetdefinitiong)anaccesshe JavaScriptAPI in thebodyof an XEL widgetIn ourexamplesye will showan
XELhandler orfunction to get you accustomed to the way in MiciindJavaScripinteract.

The functionsthat are directlyattachedto the bb objectcomprisecore functionalitysuch as getProperty  and
callMethod . Childobject®fthecorebb objecsuchascommand controller  , andhtml arecontairutilityfunctions
designetb speedipapplicatiodevelopmenthischaptewillintroducéo someofthemostfundamentahethodenthe
BB Core ObjectAll methods are documented ilRh&eference

The Core JavaScript API

The bb Core Object

Thebb coreobjectcontaindasicfunctionandpropertiesecessario buildapplicationgsmonghesefunctionsnclude
the abilityto call othermethodsand functions propertygettingand setting,applicatiorconstructiomnd destruction
processes, and model-view-controller manipulation. These methbdsbjectrere used like dayaScripimethod.

Thefunctionwill beginwiththe bb prefix,followedy a period(.),andthe nameof the methodbr functionIf thereare
arguments, they will follow the method/function name in parentheses. We will see some examples in the followi

We show here some of the functions available for the bb object, a complete list can ARIfRaferante

¥ construct . Constructs the controller and view-space for the gidizittadment.

Example 114 Bb.construct

<div >
<e: handler event =" DOMNodelnsertedintoDocument " type ="text/javascript ">
<I[CDATA[
var s = '<b:tabBox xmlns:b="http://www.backbase.com/2006/btl|">";
s += '<b:tab label="mylabel1l">Contentl</b:tab>";
s += '<b:tab label="mylabel2">Content2</b:tab>",
s += '</b:tabBox>";
var oXml = new DOMParser().parseFromString(s, 'text/xml').documentElement;
bb.construct(oXml);
var oChild = bb.getControllerFromModel(oXml);
this.appendChild(oChild);
1>
</ e: handler >
</ div >
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¥ evaluate andevaluateSmart . Thesefunctionsallowyouto evaluate<Path expressionm two differentways,
eitherasa regulaiXPattexpressioar asa BackbasenhanceXPatlexpressiornn thefollowingexamplgoucansee
the difference. Make sure to load the debugger before trying the example.

Example 115 Bb.evaluate and bb.evaluateSmart

<div myAttribute =" myValuel ">
<e: handler event ="click " type ="text/javascript ">
bb.console.log(bb.evaluate(‘@myAttribute’, this.modelNode ));
</ e: handler >

bb.evaluate
</ div >
<div myAttribute =" myValue2 ">
<e: handler event ="click " type ="text/javascript ">

bb.console.log(bb.evaluateSmart('@myAttribute', this.modelNode));
</ e: handler >
bb.evaluateSmart
</ div >

The bb object - Utility Functions

Thebbobjecttontaingmportantunctionsinrelatedo corefunctionalitgndgeneradtilityfunctionsThesdunctionsnay
range from string manipulation to data bindidigllasdrialization.

The following list describes function typesborothject:

array
Utility functions for array objects.
browser
Provides information about the client browser.
command
JavaScripaPFor theCommand Functionsthods. The next section provides more detail about these functions.
console
JavaScripaPFor thebb.console  methods. These methods are only available when the debugger is loaded.
controller
Utility functions for the controller.
cookie
On this object you can ARdunctions to set and get cookies.
exec
On this object you can find functions related to execution flow.
history
Utility functions for handling history and bookmarking.
html
Utility functions that hardilévilcelated functions in a browser independent way.
smil

Utilityfunctiongor SMILanimationThefollowingexampleshowsanimagethatgrowswhena mousds overit, and
shrinks when the mouse leaves the image. It showJaetiStreand theXElway of usin§MIL
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Example 116 Browing Image

<img src =" media/weather-clear.png " alt ="weather-clear " class ="tile ">
<e: handler event ="mouseenter " type ="text/javascript =
var oAnimationinfo = {
attributeName: "height",
attributeType:"CSS", dur: "1s", to: "250px", fill: "freeze"
}
/I animate the height
bb.smil.animate(this, oAnimationinfo);
/I animate the width
oAnimationinfo.attributeName="width";
bb.smil.animate(this, oAnimationinfo);

</ e: handler >

<e: handler event ="mouseleave " type =" application/xml =
<smil : animate attributeName ="height " attributeType ="CSS' dur ="1s" to ="50px"
fill  ="freeze "/>
<smil : animate attributeName ="width " attributeType ="CSS' dur ="1s" to ="50px"
fill  ="freeze "/>
</ e: handler >
</ img >
string
Utility functions for handling string objects.
time
Utility functions for time calculation.
ui
User Interfacelated functions.
uri
Utility functions for resolvikgRa
xml

Utility functions f&MLobjects.

The Command API

Whilethe Core API JavascripandDOM API provideall the basicfunctiongequiredo createa complexapplication,
someprimarnyapplicatiofunctionalitiesonsisbf a combinatioaf multiplefunctionsTheCommandP!1 is builtontop of
the Core AP| andBackbas®OM API. It leveragesindreuseshesebasicfunctionsrepackagingheminto a single
command that simplifies application development and increases developer productivity.

TheCommand Pl is availabléo developersothasa JavaScriptAP| andasa declarativéPl. Commandsill always
bechildrerof XEL. Mostcommonlyouwill usethemin a scripttag,orin thebodyof a functioror handlerln JavaScripi
youusethe bb.command objectto call CommandunctionsDeclarativel{;ommanelementgake the c:command

syntax.

Youcanalsousethe CommandP| in widgetdevelopmermssuch theywill beusedinthe TDL namespace.
Refer to the/idget Development Guide details.

When you use a command from the declaratiyeu must declare themmand Functionsamespace:

¥ http://www.backbase.com/2006/command
Here's what thead command (using the declaratitielooks like in action:

Example 117 @mmand load widget basic

<b: button >
Click to load external XML file
<e: handler event ="click ">
<c:load url ="data/loadfiledata.xml " destination ="id('receiver_element’) ">
</ e: handler >
</ b: button >

<div id ="receiver_element " style ="border:1px solid green; ">
Contents of the external file will be loaded into this widget.
</div >
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Theload commantbadsanexternak VL fileintoanelemenspecifiedythedestination attributeMoreinformation
on thedoad command is located in the sectidsymchronous Loadmg/ 6]

Aswith XEL, widgetattributesn the declarativ€ommandPI oftenacceptXPath andJavaScriptvalues
ratherthansimplestringvalues.Thissyntaxs slightlydifferenthanfor the sameattributenamein a BTL
widgetwhereyouwouldsimplyhavethe file namewithindoublequotesReferto the sectionon Evaluating

XEL Attribute Paramet@ps 62ffor syntax details.

Here's the sanead command using thavaScriptAPI:

Example 118 @&bmmand load widget JS

<b: button >
Click to load external XML file
<e: handler event ="click " type ="text/javascript ">
var sUrl = "data/loadfiledata.xml";
var oDest = bb.document.getElementByld('receiver_element’);
var sMode = ‘firstChild";
var sMethod = "GET";
var fnSuccess = function(){alert('success’);};
bb.command.load(sUrl, sMethod, ", null, oDest, sMode, fnSuccess);
</ e: handler >
</ b: button >

<div id ="receiver_element " style ="border:1px solid green; ">
Contents of the external file will be loaded into this widget.
</ div >

Thischaptemwill outlinesomeof the mostimportanfunction®f the CommandP| andexplairhowto createyourown
commands. For complete details on the Cohtimaeter to thAPI Reference
The create Command

You can use theate command to create a widget and append it at the proper location:

Example 119 @&bmmand create element

<div id ="myEIm" style ="border: 1px solid black; width: 300px; ">
Created elements will be the last children of this widget.
</ div >
<div >
<p> Click to create new elements </ p>
<e: handler event ="click ">
<c: create destination ="id('myEIm") " mode=" appendChild ">
<div >

<div >New widget 1 </ div >
<div >New widget 2 </ div >
<div >New widget 3 </ div >
</ div >
</ c: create >
</ e: handler >
</ div >

Refer to the sectionMove Commanigs 71for more information ondieate command.

The setText Command

ThesetText commanallowsyouto dynamicallgreatean XML textnodeandplaceitinthe DOM tree.Thiscommand
is exceptionallysefulwhenyouwantto createa textnodebasedon userinteractionThisexampleshowsa textnode
added to div element when a form input field has changed:
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Example 120 @&bmmand setText widget from input field

<div id ="myDiv" style ="border: solid 1px red; ">
<p>
A change to the input field will add a text node containing the value of the input
field to the preceding
<code >div </ code >
as first child.
</ p>
<input type ="text ">
<e: handler event ="change ">
<c:setText select ="property:value " destination ="id('myDiv") " mode=" firstChild ">
</ e: handler >
</input >

Creating a Custom Command

Youwcancreatecustontommandis thecommandamespacéd.ocreatea custoncommandjoushouldreatea separate
JavaScripfibraryfile thatyouincluden yourapplicatiorOnceyoudothat,youcancreatecustoncommandby naming
yourfunctionas part of the bb.xmlcommand object.Althougtwe alreadyprovidean alert commandherewe will
create a custom command caléethe

Example 121 &mmand custom function

<e:script type ="text/javascript ">
bb.xmlcommand.alertme = function (oContext, olnstruction) {
var sAlert = olnstruction.getAttribute('text’);

alert(sAlert);
}
</ e: script >
<div >
Click me to raise an alert
<e: handler event ="click " type =" application/xml ">
<c: alertme text ="1am the value of the text attribute ">
</ e: handler >
</div >

The customcommandnustbe a functionof the bb.xmlcommand object,and musthavetwo argumentsThefirst
argument provides context, while the second represents the widget itself.

Notethatwhileworkingleclarativelyhe contexts providedby the parenelemenofthehandle©ORbyusing
the XEL with widgetor attribute.As a result,you do not providecontextas a directargumento the
command.

Thisverysimplefunctiorcreatesan alertboxbasednthe attributevalueof the commandn thefirstline,we declarea
JavaScriptvariablenamedsAlert . Thevalueof thisvariablés the valueof a widgetattributen this case thewidget
attribute is nameskt . The second line of this function simply raises the alert box with the variable value.

Becausehis functionis a functionof the bb.xmlcommand object,you now automaticallhaveaccessto it in the
commandnamespace. The name of the command is the same as the name of the function.

Notethatyoucouldeasilyexpandhisfunctiorsothatit acceptediotanattributédouta childtextnode Additionallyo make
thisfunctiomavailablevia JavaScripi youcanwritethe functioras a functiorof the bb.command objectalthoughhe
code may not be exactly the same.

The DOM JavaScript API

TheClientRuntimerovidesan implementatioof the standardOM_evel Coreobjectslocument , node, element
CData, andtext . ThesebjectcontainthesamemethodsindpropertieasstandarddOMobjectsYouwillaccesshese
objectswhenusingcommonJavaScripiethodsuchas getElementByld , createElementNS , getAttribute ,
andappendChild
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DOM Objects

InourModel-View-Controlledesigrpatternpurimplementatiafthe DOM refergo ourcontroller objectsthatis, the
objectsthat connecthe modeltree to the view tree. Asa result,the DOM methodsand propertie®perateon the
controller, which then propagates changes todtieland theziew.

Becaus&veareoperatingnourcontroller objectsaccessingurimplementatiosf a DocumenitObjectModelmethod
is slightlydifferenthanstandardavaScript Here'svhatthegetElementByTagName  methodookdikein thestandard
browseDOM implementation:

Example 122 Standard JavaScript getElementsByTagName

<div > Mydiv </div >

<script  type ="text/javascript ">
var oElm = document.getElementsByTagName("div");
</ script >

In theClient Frameworkyou use théocument function on the cdrie object to query th® M objects:

Example 123 #avaScript API getElementsByTagName() Syntax

<div > Mydiv </div >
<div >
Click to get the number of div elements in the document
<e: handler event ="click " type ="text/javascript =
var oElm = bb.document.getElementsByTagName('div');
var iLen = oElm.length;
alert('We found: ' + iLen + ' div-s');
</ e: handler >
</ div >

In XEL, youusean XPathexpressioauchasselect="id('test')" totargetanelementandtherefore
you don't need to usedhtElementByld  orgetElementsByTagName methods.

TheDOM document objectalsohas methodscommonlyisedto createelementsThecreateElementNS — method
dynamically creates a widget and binds it to a declared namespace:

Example 124 $avaScript API DOM createElementNS

<div >
Creates a new XHTML element, but does not add it to the tree!
<e: handler event ="click " type ="text/javascript e
var oElm = bb.document.createElementNS(‘http://www.w3.0rg/1999/xhtml’, 'div');
</ e: handler >
</ div >

ThecreateElementNS  methodakestwoargumentthenamespacdRthatthewidgetwillbeboundo andthewidget
itself.In thisexamplewe binda div  widgetto the XHTML namespacé&.hecreateElementNS  methodnlycreates
theelementit doesnotplacethewidgetin theview tree. Tousethe JavaScriptAP| to addthewidgetto theview tree,
you can use thependChild method, which is a method obth&l node object:

Example 125 avaScript APl DOM appendChild

<div id =" myEIm">
New widget will be a child of this widget.
</ div >
<div >
Click here to create a new XHTML element, and add it to the tree!
<e: handler event ="click " type ="text/javascript ">
var oNewEIm = bb.document.createElementNS('http://www.w3.0rg/1999/xhtml’, 'div');
var oNewText = bb.document.createTextNode('this is a new div');
oNewEIm.appendChild(oNewText);
var oDestEIm = bb.document.getElementByld('myEIm");
oDestEIm.appendChild(oNewEIm);
</ e: handler >
</ div >
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Additional Controller Object Properties

Thecontroller objects contain all the properties and methods@ftim@de object. Additionally, we add five properties

Theid of the relateshodel node
Theid of the relatedew node

¥
¥

¥ Theid of the relatedew gate

¥ A pointer to a widget definition
¥

A pointer to the registration of event handlers

Theseropertieallowyouto easilytargettheviewnodeandmodehoderelatedo thecontroller. Refetto thesectioron
Navigating Trees in the Widget Development Guide for more information.
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Advanced Topics

History and Bookmarking

Ina Multi-PageInterface(MPI) website,eachpagehasa uniquéJRL. AURL canbeusedto bookmarkourlocation,
andthe browsindnistoryis justan orderedist of eachURL youvisited AnAJAX applicatioftenusesa Single Page

Interface(SP)) thathasa singledJRL (contentaredynamicallncludedntothesamepage)makingt difficulffortheuser
to bookmark a specific location. Bookmarks are based on a page navigation concept.

Inan AJAXapplicatiorthevisiblecontenbf a pageis determinedynamicallgasednthe userinput,andthisdoesnot
alwayscorrespontb simplynavigatingo newcontentForexamplein an applicatiomvherean overviewnf productss
showrbasednthe userfilteringcriteriaproductare hiddenwhena userappliesa filteras opposedo separatgpages
being shown.

Tosimulatehebehavioof browsehistoryin anSP|, theURL is updateanthefly andthuscreatinga newurl. Toensure
the newurl doesnotredirectus to a newpage,a fragmentdentifieiis used.Thefragmentdentifieiis the stringthat

appearsfterthe# mark,andthispartcanbeupdatedlynamicallywithouteloadinghepage Whernthefragmenidentifier
is updatedthe browsearlsoaddsthisto its history sothe samemechanisrautomaticallyupportshe backandforward
buttons. Based on this fragment identifieF, ltugplication can determine how to act.

Becausehe browserdoesnot knowwhenthe stateof an SPI applicatiorshouldbe addedto the historyor can be
bookmarke@pplicatiodevelopenseedto integratehisfunctionalitintotheirapplicationsingbb.history.add{)hiswill
updatehe URL, addingnformatiomegaringhe pagestateusedto identifyandretrievat whennavigatinghrougihthe
browser history, or returning to a bookmarked location.

Whenevea visitornavigateshrougtthe browsehistory the Client Runtimewill fire the historyevent.Onthis eventa
bookmarlpropertyis definedthatholdsthe informatiomequiredo retrievethe stateof the applicatioritheinformation
behindhe fragmentdentifier)Toimplemensupporfor historyandbookmarkinglevelopersustadda handleto the
historyevent where applicable.

In the exampldelow,the stateof a tabBoxis addedto the browsemistory Whenevea tab is selectedthe URL is
updatedo reflectthe currentselectionA handleis addedo thetabBoxon constructhatwill listento the historyevent.
WhertheusemavigatethroughhehistorythetabBoxis restoredo matchthe selectedab whenthestatewasaddedo
the history.

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Client Framework

Example 126 Bistory and Bookmarking

<b: tabBox >
<e: handler event =" DOMNodelnsertedintoDocument " type ="text/javascript ">
<|[CDATA[
/IAdd the handler for history actions!
var oTabbox = this;
/[Function used for restoring the tabbox
function bookmarkTabbox(sTab){
/Nt's a tabselect
if(sTab.indexOf('tab’) == 0){
var iTab = sTab.charAt(3);
oTabbox.setProperty(‘selectedindex’, iTab-1);
return true;

}

return false;

//Add the tabbox update to the history event
bb.document.addEventListener(‘history', function(event) {
bookmarkTabbox(event.noookmark);
}, false);
/IRestore the initial state
if (lbookmarkTabbox(bb.history.current)) {
/ladd the first tab because there will be no select event for it
bb.history.add(‘tabl’, "Tab 1;
}
1>
</ e: handler >
<b:tab label ="Tab1 ">
Tab 1
<e: handler event ="select " type ="text/javascript =
/IAdd the action to history
bb.history.add(‘tabl’, "Tab 1;
</ e: handler >

</ b: tab >
<b:tab label ="Tab2 ">
Tab 2
<e: handler event ="select " type ="text/javascript =

/IAdd the action to history
bb.history.add('tab2', "Tab 2");
</ e: handler >
</ b: tab >
<b:tab label ="Tab3 ">
Tab 3
<e: handler event =" select
/IAdd the action to history
bb.history.add(‘tab3', 'Tab 3");
</ e: handler >
</ b: tab >
</ b: tabBox >

" type ="text/javascript ">

History and bookmarking is currently not supported for the Opera web browser.

Bindings and Loading

In this sectionwe look at the concepbf binding a widgetto its definitionAndwe describavhichfacilitiesyouhave
available to do this efficiently.

Allwidgetghatareprovidedh the Client Frameworkandthewidgetghatyoudevelopmakeuseof the Tag Definition
LanguaggTDL). Wehaventroduced DL earlietin thisbook seeWidgeDevelopmefy. 17]. Youcanreadmoreabout
widgetdevelopmerih the WidgetDevelopmenGuide Eventuallythe TDL definitionsre compilednto JavaScript
objects and these objects are used like anjpottizrripicode in your application.

Beforegyoucanusea widgetin yourweb-applicatioroumustensurahatits definitions availabléo the Client Runtime
Thedefinitionshemselveare calledbindingswithinthe BackbaseommunityY oucanfindthe bindinggprovidedn the
Client Frameworkn thebindings ~ directory.
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TheClient Framework providesan automatedindingloadingmechanismThismechanisnensureghat all widget
definitiongreavailablehut onlythe widgetghatare actuallycalled areloadedntothe applicatiorthereforeptimizing
application load times.

You may be familiar with the conclalydbadingwhich Wikipedia defines as:

¥ Lazyloadings a desigrpatterrcommonlysedin computeprogrammintp deferinitializatioof anobject
untilthe pointat whichit is neededlt cancontributéo efficiencyn the program'speratioif properhand
appropriately used.

Althoughhe concepts the same we referin ourdocumentatiaio automaticbindingsloading insteadof
lazy loading, to not confuse loadilzy@&cripiobjects with the loading of data objects.

Application Configuration File

Duringdevelopmengpuareencouragetd includehe Applicatio@onfiguratidfilenamedonfig.xml  intoyourpage.
By doing this, the automated bindings loading is activated.

Theconfig.xml file itselfactuallyonlycontain®oneline of code- it includesa secondile, whichrepresentthe skin

(system orchameleon )youwantto use.Changéheattributevalueto pointto thecorrecskinfileif youwantto change
the skinfor BTL widgetsThechameleon skinfile is config.xhtml_btl.chameleon.xywhilethe system skinfile is

config.xhtml_btl.system.xmBothfiles are locatedin the backbase/4_4 2  (or backbase/4_4_2_optimized )

bindings  directory.

Binding Definitions

Thissecondile containsll the requirednformatiomor ourautomatedindingoadingnechanismiththe TDL uses
tag,we providepointergo importantagdefinitiorfiles,including3 TL widgetsaandbehavioraswellasourXHTML and
XML Schemdmplementation. Here's one of the lines in the configuration file - it pghité\it ioyplementation:

Example 127 Bses (global) Example

<d: uses namespace =" http://www.w3.0rg/1999/xhtml " src =" www.w3.0rg.1999.xhtml/xhtml.xml ">
<d: uses namespace =" http://www.w3.0rg/2001/XMLSchema
src =" www.w3.0rg.2001.XMLSchemal/validation.xml ">

Theimportandifferencéetweemisingthed:uses tagorthexi:include tagisthatd:uses willloadthebindingsna
lazy way and theinclude will load the bindings in an eager way: immediately when encountered on the page.

Customizing the Binding Files

If youcreatecustonwidgetsyoushouldcopyourfilesandplacethemin alocatioroutsideéhebindings ~ directoryThen,
youcanincludeyourwidgetsy addinghemto oneof the configuratiofiles.Youaccomplisthis by employinghe TDL
uses tag.RefetotheWidgetDevelopmenBGuidefordetailsMakesurethatif youplaceyourcustonwidgetsna custom
namespace (recommended), you wiageshtags in & DL namespace tag:

Example 128 Bses configuration file

<?xml version="1.0"?>
<d: tdl xmlIns:d =" http://www.backbase.com/2006/tdI =
<d: namespace name=" http://www.yourCompany/2007/yourTag
xml:base ="namespaces/www.yourCompany.com.2007 ">
<d: uses element ="yourTaglyourTag2 " src ="yourTags/yourTag.xml ">
</ d: namespace >
</d:tdl >

Theelement attributeacceptsa space-separatdist. Notethat you only needto definethe elementghat can be
instantiatedand not all elementsn the inheritancdree. Theuses tag alsoacceptsbehavior , interface , and
attribute attributes. Thees tag resolves filsgnchronously

Theautomateddindindoadingnechanismalreadymprovesoadingimes.Howevemhenpreparingo place
yourapplicatiorin a productiorenvironmentgjou can manuallyperformfurtheroptimizationgkeferto the
Application Optimizatiorthapter in theroduction Deployment Guide details.
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Browser Checking and Fallback

DuringhebootphasetheClient Frameworkautomaticallsheckgo ensurghattheuserbrowsers supportedjoudon't
haveto doanybrowsecheckingourselfAdditionallyhe Core AP| browser objechaspropertiethatcantellyouwhat
client browser is being used:

Example 129 Bb browser checking

<e: handler event ="construct " type ="text/javascript >
if (bb.browser.gecko == true) {
alert("You are using the Gecko browser");

</ e: handler >

If theuserhasanunsupporteldrowseror doesnothaveActiveXrthe XMLHttpRequest  installedthe Client Runtime
displays simplealertto the user.Howeveheforeyoudeployyourapplicationyouwill wantto provideyourownfallback
mechanism.

Thebb.customFallback methodcanbe usedto providea custonfallbackmechanisnloprovidea custontallback,
you write your owavaScripfunction using tie.customFallback name:

Example 130 Browser Checking Fallback Mechanism

<head >
<titte  >custom unsupported browser fallback example </ titte >
<script  type ="text/javascript " src ="../backbase/4_4 2/engine/boot.js ">
</ script >
<script  type ="text/javascript ">
/I This code must go in the head of your startup page,
/I but after the core engine has loaded:
bb.customFallback = function(iUnsupportedType){
if(ilUnsupportedType == 1){
/lgive alert, redirect to fallback web site, etc.
}
</ script >
</ head >

iUnsupportedType  is an integer to describe why the browser is unsupported:

¥ 1is for unsupported browser.
¥ 2 represents no ActiveX installed.

¥ 3 stands for when tkilLHttpRequest object is not installed.

A list of Supported Browsers is availabl&@ @ctimécal Overviedocument.

Creating a Loading Message

Tocreatea messagéhatis displayedvhilethe applicatiois loadingyoucanusea simpleXHTML div  widgetthatis
processedy the clientbrowserand removedvhenthe applications fully loaded.Let's take a look at the Client
FrameworkExample Explorer. While the application is loading, you see a loading message:

Figure 1Roading Message

The following example sholws@ngMessagthat is displayed when a button is pressed.

Copyright 200: 009 Backbase BV, All Rights Reserved



Client Framework

Example 131 BTL loadingMessage

<b: button >
Load a file
<e: handler event ="click " type ="text/javascript ">
var oLoadingMessage = bb.document.getElementByld('sampleLoadingMessage");
oLoadingMessage.show();
setTimeout(function(){if(cLoadingMessage.viewNode)oLoadingMessage.hide()}, 3000);
</ e: handler >

</ b: button >

<b: loadingMessage  id =" sampleLoadingMessage ">
<p>No file is being loaded. </ p>
<p>This is only an example. </ p>

</ b: loadingMessage >

For more detail, see Al Reference

Multiple Engine Calls

It is possibleo go backandforth betweercodeprocessedby the clientbrowserand codeprocessedby the Client
Runtime Yousimplyalternatéetweercodeoutsidghescript ~ type="application/backbase+xml" tagsand
codenestedvithinthesetags.Thiswouldoe a goodpracticef youhaveargechunkf code(forexamplegnly XHTML)
thatdonotneedto be processelly the Client Runtime Inthiscase,it will befasterto let the clientbrowseprocesshe
XHTML:

Example 132 Script Tag Used Twice

<script  xmlins =" http://www.w3.0rg/2002/06/xhtmI|2/ " type ="application/backbase+xmi =
<b: button > The Client Runtime processes this code. </ b: button >

</ script >

<div. xmlns =" http://www.w3.0rg/2002/06/xhtmI|2/ e

Let the client browser process this code - it might be faster than letting the Client
Runtime do the same task.

</ div >

<script ~ xmins =" http://www.w3.0rg/2002/06/xhtmI|2/ " type ="application/backbase+xml e
<b: button > The Client Runtime processes this code. </ b: button >

</ script >

Alternate Engine Syntax

Asdiscussedh the chapteron the ApplicatiostartupPagep. 8], the Client Runtimeonlyprocessesodewithinthe
script  type="application/backbase+xml" elementHoweveryoucannoprocess® script  tagasa childof
anothescript  tag.Asaresultapplicationthatusethescript  tagfor someothempurposendwantto calltheClient
Runtimewithinthatparentscript ~ tag mustusean alternatesyntax.Thefollowingexampleshowsboththe standard
syntax and the alternate syntax:

Example 133 Blient Engine Alternate Syntax

<l--
Standard syntax to call the client engine

>
<script type ="application/backbase+xml =
<l--
Code processed by the client engine
-—>
</ script >

<l--

Alternate syntax: to be used as a child of existing script tags
=
<xmp backbase ="true ">

=

Code processed by the client engine

=5

</ xmp>
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Skinning

When a set of widgets shares a common skin, a consistent look and feel is propagated throughout the web app

TheClient Frameworkprovideswo skinsfor all renderabl&TL elementsa systenskin,whichhasthe samelookand
feelasthe Window®5/98operatingystem(orthe WindowsPclassicskin),anda modernconfigurablehameleon
skin.

Figure 18ystem Skin slider Widget Figure 1€hameleon Skin slider Widget

Youwanchangéheskinbyalteringhebackbase/4 4 2 (orbackbase/4_4 2 optimized )/bindings/config.xfihe.
In this file, alter the value of the href attributein the include  statementto reflect the system skin
fileConfig.xhtml_btl.system.x)ror thehameleon skin filefonfig.xhtml_btl.chameleon.Xnl

Example 134 BTL config.xml settings

<include  xmins =" http://www.w3.0rg/2001/XInclude " href =" config.xhtml_btl.chameleon.xml ">

Backbaserovides fewdifferenbptiondo alterthelookandfeelof BackbaswidgetsWiththe Client Frameworkthe
applicatiodeveloperanalterthechameleon skinsimphbyupdatingttributeszaluesWherusingthechameleon skin,
atagcalledskinSettings.xnisincludedT histaghasattributeshatallowyouto alterthebackgroundndtextcolorsofthe
chameleon skin.

Thesliderin thisexamplavill be yellowthe buttorwill havea purplebordemhenpressedandthe calendawill showa
variety of colors when dates are clicked.

Example 135 BTL skinSettings

<b: skinSettings activeText ="cyan" highlightText ="green " activeBackground ="yellow "
activeBorder =" purple " />
<p>
<b: slider id =" mySlider " max="30" min="0" step ="2" value ="15"/>
</ p>
<p>
<b: button > This is a button </ b: button >
</ p>
<p>
<b: calendar mode="inline "/>
</ p>

Defaultcolorsare representethy the defaultvaluesof attributesof the skinSettings.xmwidget.By changinghese
attributes, you alter the stylesheet settings:

Figure 1Slider Widget with altered skin settings

The attributes in thlenSettings.xnwidget map toSSstyle properties used byctieneleon skin.
Refer to thaPI Referender default values of thameleon skin.

If youdon'twantto usethechameleon skin,or youonlywantto altera subsebfthechameleon skinwidgetspryou
wantto createyourownskin,youwill haveto extendwvidget(siisingTDL. Referto the WidgetDevelopmenGuidefor
more information.
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XSLT Transformations

eXtensibleStylesheetanguageTransformationgXSLT) allowsyouto transfornXML dataintoanothekindof XML
data.XSLTis mostoftenusedto converdatabetweerdifferentXML schema®r to convertXML datainto XHTML

documents for web pages.
TheClient Runtimeallowsyouto easilyperformXSLTtransformationssingthetransform  commandXML API) or
bb.command.transform (JavaScriptAPI). In order to transform yaui., you need the following:

¥ AnXMLsnippet to be transformed

¥ AnXSlstylesheet to define how to transforkMhe

¥ A destination where the transfoXivaaill be placed in your application
Let's first take a look at yourXaii file:

Example 136 @&mmand transform XML file

<books >

<book id ="book-1 ">
<titte >The Ark Sakura </ title >
<author >Kobo Abe </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >9.99 </ price >

</ book >

<book id ="book-2 ">
<titte >The Great Sheep Chase  </title >
<author >Haruki Murakami </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >12.99 </ price >

</ book >

<book id ="book-3 ">
<titte  >A Personal Matter </ tite >
<author >Kenzaburo Oe </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >10.01 </ price >

</ book >

<book id ="book-4 ">
<titte  >Kitchen </title >
<author >Banana Yoshimoto </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >16.78 </ price >

</ book >

<book id ="book-5 ">
<titte >Confessions of a Mask </ titte >
<author >Yukio Mishima </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >21.99 </ price >

</ book >

</ books >

Now that we have oL file, let's create a smafiLstylesheet:
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Example 137 @&bmmand stylesheet XSL file

<?xml version="1.0" ?>

<xsl : stylesheet xmins:xsl =" http://www.w3.0rg/1999/XSL/Transform " version ="1.0">
<xsl :template = match ="/">
<div >
<xsl : apply-templates select ="books " />
</ div >

</ xsl : template >
<xs| :template  match =" books ">

<xsl : apply-templates select ="book" />
</ xsl : template >
<xsl : template = match =" book ">

<xsl| : apply-templates select ="title " />
</ xsl : template >
<xsl :template = match ="title ">

Book Title:

<strong >

<xsl :value-of select ="."/>

</ strong >

<br />
</ xsl : template >

</ xsl : stylesheet >

We're going to store these two files iXHiveariables calleadurce andstylesheet

Example 138 &mmand transform variables

<b: button >
Click to transform...
<e: handler event ="click ">
<e: variable name="source ">
<c:load url ="data/transform.xml ">
</ e: variable >
<e: variable name=" stylesheet ">
<c:load url ="data/stylesheet.xsl ">
</ e:variable >
</ e: handler >
</ b: button >

<p />

<div id =" myDiv ">
Load contents of transformation below this line...
<hr />
</ div >

Wherweusethetransform  commandb processhetwofiles,we createa newXML nodewhichwe undoubtedlyant

to placesomewher@ our applicationin this case,we will placethe newsnippetas a childof a div elemennamed
myDiv .

Example 139 &mmand transform complete example

<b: button >
Click to transform...
<e: handler event ="click ">
<e: variable name="source ">
<c:load url ="data/transform.xml ">
</ e: variable >
<e: variable name=" stylesheet ">

<c:load url ="data/stylesheet.xsl ">
</ e: variable >
<c:transform  select ="$source " stylesheet ="$stylesheet " destination  ="id('myDiv') "

mode="lastChild " />
</ e: handler >
</ b: button >

<p />

<div id =" myDiv ">
Load contents of transformation below this line...
<hr />
</ div >
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Appendix

Glossary
Concept Description
Attributes Attributes are string values that define a characteristic of an element.
Attributes usually consist of a name such as ID and a corresponding value.
Boot Phase The boot phase refers to the section of the application lifecycle where the

Bubbling Phase

Build Phase

Capture Phase

Changer

controller

Event

Event Dispatching

Event Flow

Event Handler

Event Listener

AJAXengine is included and loaded into the client browser.

The bubbling phase describes the poinDi@Megent flow when the

event is dispatched to the target's ancestors from the direct parent of the
target node to the root of the tree. The bubbling phase takes place after the
capture and target phases, if these phases occur.

The build phase is the part of the application lifecyckMidnagenents
are parsed, processed, and rendered to build the initial web application.

The first phase in h®Mevent flow. The capture phase represents when
the event is dispatched to the target's ancestors from the root of the tree to
the direct parent of the target node.

A changer establishehangeAttributenction which would allow the
developer to change the attribute value of the element. The changer is
triggered every time the attributeslefnaenis changed. The changer can

also be used to set side effects to the change of the attribute value such as
raising events, perform validation, throwing errors, and calling other
functions.

Acontrolleobject is an object that connects a model node with a view
node Controllevbjects are based on the Backbase implementation| of the
DOMCore Level 2. TABbperates otontrolleobjects, which are
responsible for updating the model and the view.

An event is the representation of some asynchronous occurrence (such as a
mouse click) on a markup widget.

Event dispatching represents the management of associations between
events and event handler. Event dispatching consists of the capture, target,
and bubbling phases.

The process through which the event originates from the DOM Events
implementation and is dispatched into a tree. Each event has an event
target toward which the event is dispatched by the DOM Events
implementation.

An event handler represents code that manages inputs received in a
program. The handler performs actions based on the received event.

An event listener distributes event data to objects that register forjit. The
listener is registered on an event target such as a widget. The list of objects
registered to the listener may change during the life of the application.
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Event Propagation

Getter

Mapper

Model

Multiple Inheritance

Quirks Mode

Runtime Phase

Setter

Skin

Startup Page

Synchronous/Asynchronous

Target Phase

View Content

View Gate

view tree

Client Framework

Description

Synonym of event dispatching. Event propagation reprBsaivs ¢me
capture, target, and bubbling phases.

A getter is usedTibLto establish@etProperty ~ function for widget
developers;. This would allow them to get the property value of the object
on thecontrolleand potentially execute some secondary application code.

A mapper is usedTiDLto establishmapAttributiinction. It establishes
a relationship betweendbatrolleand relatediewnode(s). This
relationship is set each time the attribute value is changed.

The model is the origiXilLrepresentation of data. The model is
represented in the browser asigivecontrolleobjects maintain the
relationship between the model tree aviduihgee

Multiple inheritance means that a sub-class can inherit attributes or
methods from multiple super-classes.

Quirks mode and strict mode are the two 'modes' modern browsers can use
to interpret CSS. Browser quirks generally refer to the ways in which
browsers do not han@@Xccording to W3C standards.

The phase in the application lifecycle when the user is interacting with the
web application.

A setter establishesedPropertynction which would allow the developer
to set the property value of the object comthellerThe setter can also

be used to set side effects to the change of the property value such as
raising events, perform validation, throwing errors, and calling other
functions.

A skin represents a consistent look and feel which is applied to a set of Ul
widgets. Skinning affects the presentation of widgets but does not generally
affect functionality.

The startup page refers to the pagé\inrafipplication that includes and
boots the core engine and starts the build phase.

In a synchronous environment, the user cannot interact with the application
without invoking a call to the server. In an asynchronous environment, user
interaction with the application takes place independently of server
communication.

In theDOMevent flow, this phase describes when the event is dispatched to
the target node. If all phases iD@Mlow take place, the target phase
happens after the capture phase and before the bubbling phase.

viewcontent refers to the various nodesviethéregs) of a bound

widget. In aHTMlenvironment this generét@dllelementsiiew

content is created by applying templates from your widget definition using
TDLduring binding attachment.

Aview gatés the node at which children are appendediawtiiee

Theview treis a tree of nodes created by generating a template. It
represents the origikdlLstructure (the model) as it is rendered by the
client browsecontrolleobjects maintain the relationship between the
model tree and thiew tree
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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 tables describe the technologies that are provided out-of-the-box by the Client Runtin

Language Used By
BTL (Backbase Tagpplication
Library), XHTML, | developer
Backbase Forms,

and all other tags

defined using TDL.

XELXML Executionapplication
LanguagdeSee the developers,
Client Framework| widget

documentation) | developers

TDL (Tag Definitionwidget

Language) developers
Command widget
Functions developers
Language Used By
CSgCascading application
Style Shegt developsy
widget
developers

Description Version

Widgets that cover most of your web application needst.2
They can be easily extended with added functionality or
presentation.

XElis a declarative execution language delivered witd #he@
Client Runtimk provides a declarative alternative to
JavaScript. In conjunction witiCdmmand Declarative
APJyou can us¢Elto make requests of @leent
RuntimeApplication develapeill primarily us€éElon

their instance page to deal with user interactions.

TDLs a custom object-oriented binding language tha#.4.2
allows you to develop custom elements, extend existing
elements, create skins, or develoXkkhased

languages. You can define youXMMags usingDL It

enables you to attach logic, behavior, and style to your
custom widget$DLconsists of markup tags that are

mapped to core objects. It can also be used to implement
newDOMnterfaces, and (in conjunction with other
specifications) enables arbitrary tag sets to be implemented
as widgets.

The command namespace consists of functional 4.4.2
commands that simplify the creation of application
functionality. Commands can involve styling an application

using both a JavaScript and a declarative syntax.

Description Version

CSS is a simple mechanism for adding style (such agfbnss0
colors, spacing) to web documents.
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Language Used By
DOM (Document | application
Object Model) developers,
widget
developers
JavaScript application
developers,
widget
developers

SMILSynchronized application

Multimedia developers,
Integration widget
Languade developers

XHTMleXtensible | application
HyperText Markup developers,

Language widget
developers

XlInclude application
developers,
widget
developers

XMLUeXtensible | application

Markup Langudge developers,
widget
developers

Description Version

The DOM is a platform- and language-neutral interfa2edtha0
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.

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 includedfidn)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.

SMIL (pronouncedile enables simple authoring of | 2.1
interactive audiovisual presentations. SMIL is typically used
forrich medid multimedia presentations and animations.
Backbase Client Framework includes JavaScript and
declarative SMIL implementations.

XHTMIs a family of current and future document typek 1
and modules that reproduce, subset, andt¢kihd
reformulated XMLXHTMIs the primary markup

language recognized by web browsers. The Client Runtime
implementation XHTMIs delivered as a file to be

included in your application.

TheXIncludeanguage specifies a processing model aiddd
syntax for general-purpose, client-side document inclusion.
Inclusion is accomplished by merging a nuixiekr of
information sets. In the Client Ruiimzudevill

primarily be used to include widget definitioDking

files andKMLfragments 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.
The Client Runtime usbtias a standard by which to

process one type of information into information readable
by a web browser. BTL dHd' Mare 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.
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Language Used By Description Version

XML Schema application XML Schenexpress shared vocabularies and allow | 1.1
developers 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.

XPatifXML Path | application XPatlis a language for targeting parts of an XML 1.0,2.0
Languade developers documeniPattwill be used in conjunction with XEL tdpartial)
select and manipulate application elements.

Box Model

TheCSSboxmodeldescribefiowcertainelement®f web pagesare displayedby graphicabrowsersTheboxmodel
allows block-level elements such as paragraphs and block-quotations to be surrounded by padding, borders, ar

Therearetwo mainboxmodelypesithecontent  box model andtheborder box model . SomeBTL widgets,
suchasthe panelSgtmustusetheborder box model . Asa result,if youareusingthesewidgetsyouhaveto alter
yourapplicatioto forcethe browseto usethisboxmodel.Toforcetheborder box model inyourapplicatioryou
must add a comment &g --> on the first line of your application:

Example 140 Border box model

= =D

Technicallyhecommentloesnotforcetheuseoftheborder box model . RatherpnMicrosoft Internet
Explorer, it forces what is caltpdrks mode

XHTML Implementation Specifications

TheClient Frameworkimplementatioof XHTML 1.1 is slightlydifferenthanthe W3GCspecificationdlostof thetime,
thisallowsusto equalizbrowserg¢makesurethatall browsersiandle<HTML in thesameway)whilestickingo theW3C
specifications. This section details these differences.

Youmightaskwhywe haveto implemenkKHTML whenthe clientbrowseicanalreadyprocesst. Imaginet thisway.
Whileprocessinmstructiongside<script  type="application/backbase+xml"></script> tags,the AJAX
engingeadsan XHTML widgetin an XML fragmentTheenginewhichstandsetweerhe codeandtheclientbrowser,
hasto figureouthowto translatehe widgetintosomethinghe clientbrowsewwill understandVithouanimplementation
of XHTML, the engineessentialljpasno translatiorkey. It hasno way of knowinghatthe <table>widgetshouldbe
renderedas a <table>in the web browser.So eventhoughthere will be a one to one relationshipetweenour
implementatioof XHTML element@andthe correspondingnplementatioof the widgetin the clientbrowserwe still
need to create an implementation.

Theras anotheveryimportanteasorthatwe implemenKHTML. Inourimplementatiome makesurethatelementsre
renderedhe sameway in differentbrowsersthus solvingthe cross-browsecompatibilitproblemshat developers
normalljhaveto tackle ByimplementingHTML accordingo \World Wide Web Consortiumstandardandextending
thatimplementatioto handlebrowseiquirks,we saveyouthe troubleof cross-browseatevelopmenthilemaintaining
standards compliance.

Lastlybecauseve provideourownimplementatiaof XHTML, we allowourbehaviorglragAndDrop resizé to extend
the standard expected functionality of kbWl elements.

TheClient Frameworkimplementatioof XHTML is almostdenticato the W3Gstandard . HoweversomeXHTML
modules have been deliberately omitted, while others have been altered.
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