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ThisApplicationDevelopmentGuideis designedto turn an applicationdeveloperinto an expertprogrammerwith the
ClientFrameworkandBTL(BackbaseTagLibrary).Combininggeneraltheoriesof applicationdevelopmentwith concrete
examples, this guide describes how to develop robust web applications using the Client Framework.

ThisApplication Development Guideis divided into two main parts:

¥ TheearlychaptersintroducetheBackbaseapplicationstructure,BTL, functionalbehaviorsthatcanbeaddedto BTLand
othermarkuplanguages,andapplicationlogicimplementedusingeitherthedeclarativeXELlanguage(XMLExecution
Language)andcommands,orJavaScript, oracombinationofboth.Threechaptersthendescribeforms[p.36], behaviors
[p. 42], andevents[p. 52]from a Backbase perspective.

¥ Theremainingchaptersexploremiscellaneoustopics.Thesechaptersgivedataontopicssuchastheuseof XPath,data
binding,web services,animationusing SMIL (SynchronizedMultimediaIntegrationLanguage), best practices,
performance tuning, and more.

¥ The Appendix[p. 100] providessupplementaryinformationsuch as extra referencematerialon XPathand our
implementation ofXHTML.

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

TheApplicationDevelopmentGuideis intendedfor applicationdevelopersandwidgetdeveloperswhowantto develop
richer, more interactive AJAX applications with the Client Framework.

About the Application Development Guide

Intended Audience

Introduction
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Developers can create web applications with any text editor.

In general,developerswith strongXHTML skills will havelittle problemlearningthe BTL widgetsand API. In our
examplesanddocuments,wedifferentiatebetweenapplicationdevelopers,whoareresponsibleforaddingwidgetstoaweb
applicationandexecutinglogic, andwidgetdevelopers,whocreateskins,extendexistingwidgetsanddevelopcustom
widgets.Thefollowingtablecross-referencesthetypeofdeveloperwiththeexpertisetheywill needtoconstructrichAJAX
applications with theClient Framework:

Developer Type Language

Application developer XPath, XSLT: Beginner

XHTML, CSS, JavaScript, XML, DOM: Intermediate

Widget developer XML, XSLT: Intermediate

XHTML, JavaScript, CSS, DOM: Advanced

BTL: Intermediate

TDL: Intermediate

¥ Firefox Developer Toolbar- Adds a menu and a toolbar with various web developer tools to theFirefoxbrowser.

¥ Firebug - Givesyoutheabilitytoedit,debug,andmonitorCSS,XHTML,JavaScript,andnetworktrafficliveinanyweb
page in theFirefoxbrowser.

¥ MicrosoftInternetExplorerDeveloperToolbar - Providesa varietyof toolsfor quicklycreating,understanding,and
troubleshooting Web pages in theMicrosoft Internet Explorerbrowser.

¥ Fiddler - Logsall HTTPtrafficbetweenyourcomputerandtheInternetusinganHTTPDebuggingProxyforMicrosoft
Internet Explorer.

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

¥ Foundations of Ajax- Ryan Asleson, Nathaniel T. Schutta

¥ Ajax in Action- Dave Crane, Eric Pascarello, Darren James

¥ Information Dashboard Design- Stephen Few

¥ Javascript: The Definitive Guide- Danny Flanagan

Developer Software Prerequisites

Developer Skills Prerequisites

Developer Resources

Library

Prerequisites
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¥ The Elements of User Experience- Jesse James Garrett

¥ Dynamic HTML: The Definitive Reference- Danny Goodman

¥ CSS: The Definitive Guide- Eric Meyer

¥ XPath 2.0 Programmer's Reference- Michael Kay
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Eachcompleteweb pagethat runs the ClientFrameworkmust containcodeto boot the coreengineand includea
configurationfile.InaSPI,youwouldonlyneedtoaddthiscodeonce.ForMPIapplications,youwillneedtoaddmostof this
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 UI widgets, behaviors, and other Client Framework functionality

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

Followingour recommendeddevelopmentsetupfor yourenvironmentwe will assumethat youhavealreadyplacedthe
contentsof the web directoryfrom the Client Frameworkpackageinto yourapplicationserver,web server,or local
development environment. In this case your development environment should look similar to this:

Figure 1Development Environment

Boththe standardandthe optimizedversionof the Client Frameworkcontainthe full set of bindingsandenginefiles
necessarytobuildapplications.ThestandardversionincludesadditionaldebugginginformationandtheBackbaseDebugger
tool which have been removed from the optimized version for performance reasons in a production environment.

Youarenowreadytobegincreatingyourapplication.Createa directorywiththenameofyourapplicationonthesamelevel
asthebackbasedirectoryin yourdevelopmentenvironment.In thepreviousscreenshotthiswouldbetheequivalentof the
/yourNewApplicationdirectory.Insidethedirectoryyoumaybeginbeginwithoneof thefirstpagesof yourapplication.The
following snippet has all of the basic necessary code you would need for that file to boot the Client Runtime:

The Complete Startup File

Application Structure
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Example 1 ÐStartup File

<!----><!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">
<html >

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

</ head >
<body >

<script xmlns:c =" http://www.backbase.com/2006/command "
xmlns:d =" http://www.backbase.com/2006/tdl "
xmlns:e =" http://www.backbase.com/2006/xel "
xmlns:xi =" http://www.w3.org/2001/XInclude " type =" application/backbase+xml ">

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

Add Widgets and other Application Code
-->

</ script >
</ body >

</ html >

Solongasyoudeclaretheappropriatenamespaces,youcanusethisasyourownClient Frameworkstartuppage.The
following sections will describe the important sections of this page.

There are two lines before thehtml tag even begins:

¥ <!-- -->

¥ <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">

Thefirstlineforcesthebrowsertoworkin quirks mode, whichsupportstheborder box model . SomeBTL widgets
requirethe browserto supportthe border box model . Pleaseseethe sectionon the boxmodel[p. 104] for more
information.

Thesecondline showsa "DOCTYPE"declaration.Accordingto HTML standards,eachHTML documentrequiresa
documenttypedeclaration.The"DOCTYPE"beginstheHTML documentandtellsa validatorwhichversionof HTML to
use in checking the document's syntax. In this case, we declare the document to be of typeXHTML1.0 Strict.

TheClient Runtimeconsistsof JavaScriptfiles.Torun the Client Framework, youmustusea JavaScriptscript
widgetto includethe mainJavaScriptfile. Thefollowingcodesnippetshowsthe codethat loadsthe JavaScriptcore
engine file:

Example 2 ÐSample Startup Page

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

</ head >

Therelativepathwaytotheenginefilewill changedependingonthelocationofyourwebapplication.Bydefault,
they are located in the engine directory, which is in the root level of theClient Frameworkinstallation.

Before the HTML Tag

Loading the Engine

Starting Engine Processing
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OncetheClient Runtimehasbeendownloadedto theclientandthewebapplicationis loaded,theAJAXenginecanstart
to buildyourapplication.It doesnot,however,simplytakeovertheprocessingof theapplication.Instead,it waitsfor a
particulartag,the<script type="application/backbase+xml"/> tag,whichtellstheengineto startdoingits
job.

Example 3 Ðscript widget signals the Client Engine

<div > The client browser processes this widget. </ div >
<script xmlns:xi =" http://www.w3.org/2001/XInclude " type =" application/backbase+xml ">

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

The
<dfn >Client Runtime </ dfn >
processes this widget.

</ div >
</ script >

Thefirstdiv widgetis simplyprocessedbytheclientbrowser.WhentheClient Runtimereachesa script tagwiththe
type attributesetto "application/backbase+xml" , it processesall codenestedwithinthetag.Youmayhaveas
manyscript tagswithina pageasyoulikeandonlythecodewithintheboundariesof thistagwill beprocessedbythe
Client Runtime. Forperformancereasons,it maybe advantageousto limit the codethat is processedby the Client
Runtimeto areas where its use has an advantage in functionality of your application.

Applicationsthat alreadyuse the script tag andwant to start Client Runtimeprocessingmustusean
alternate syntax[p. 96].

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

To run thecode examplesin this and otherClient Frameworkdocuments, please proceed as follows:
¥ Create a startup page as shown inThe Complete Startup File[p. 8].

¥ Copytheexamplecodeyouwouldlike to runandpasteit to replacethetext:<!-- AddWidgetsandother
Application Code -->

¥ Run the example.

Notall examplesarerunnablethis way.Somemaybe presentto highlightsyntaxonlyandtherearea few
examples that show a complete page.

TheClient Runtimeis nowreadyto processyourapplication.However,it hasno wayof recognizingtheelementsand
attributeswhichit is designedto processbecausewehavenotyetaddedappropriateXML Namespacedeclarations.XML
Namespacesis a W3C specificationthatallowsa developerto useelementsfromdifferentmarkuplanguagessuchas
XHTML andBTL in the samedocument.Withnamespacedeclarations,the developerinstructsthe AJAX engineto
processan elementaccordingto the implementationof a particularlanguage.As a result,the engineknowshow to
appropriatelyprocessa table tag from two differentlanguagesbecausethe enginecorrectlyassociatesthe widget
namespace1:table to the implementationof one languageand the elementnamespace2:table to a different
language implementation.

Foreachmarkuplanguageinyourapplication,youmustaddanamespacedeclaration.Forexample,if youareusingBTLUI
widgets, you will need to add aBTLnamespace declaration to your document.

Theenginedoesrecognizenamespacedeclarationsplacedoutsideits processingspace.Thismeansthatthebestplaceto
declarenamespacesfor all languagesprocessedby the Client Runtimeis as highas possiblein the DOM tree,for
example thehtml tag.

EachXML document,evenif it will be includedintoanotherdocument,mustcontainappropriatenamespace
declarations.

Thefollowingnamespacedeclarationtellstheenginethatallelementswithoutaprefixshouldbeprocessedaccordingto the
implementation of theXHTML1.1 markup language:

Declaring XML Namespaces
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Example 4 ÐXHTML Namespace Declaration

<div />

TheClient Frameworkuses, among others, the followingXML namespaces for custom languages:

Example 5 ÐDefault Namespace

<script xmlns="http://www.w3.org/1999/xhtml"
xmlns:b="http://www.backbase.com/2006/btl"
xmlns:e="http://www.backbase.com/2006/xel"
xmlns:xi="http://www.w3.org/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 most likelywant to createa customnamespacefor yourown widgets.To do so, youwill haveto createa
namespaceURIandbinda prefixto it. TheURIcanbeanyuniqueresource,butit mustalwaysremainconsistentthroughout
yourapplication.Forexample,if youhada customnamespaceboundto theyourCompany prefix,yournamespacewould
look like this:

Example 6 ÐCustom Namespace

<script xmlns:yourCompany =" http://www.example.com/yourNamespace/ "
xmlns =" http://www.w3.org/2002/06/xhtml2/ " type =" application/backbase+xml " />

You would then instantiateyourTag in your application with the qualified widgetyourCompany:yourTag .

WhileXML Namespacedeclarationsallowtheenginetoconnectawidgetprefixtoaparticularlanguage,it doesnottellthe
enginewhatelementsareactuallyavailable,nordoesit tell theenginehowto processtheelements.Somethingelseis
required to explain to the engine how to process elements.

InstructionsforprocessingelementsfromlanguagessuchasXHTML andBTL arecontainedin widgetdefinitionfiles.The
Client Runtimeprocessesthesewidgetdefinitions(asdefinedin TDL, Tag Definition Language) andcreateswidget
instances in the application.

Youcannotusea widgetfromtheselanguagesuntilyoubothdeclaretheappropriatenamespaceandincludetheconfig.xml
file.Thisconfigurationfilewill thentakecareof loadingtheappropriateindividualXHTML andBTL widgetdefinitionfiles
when they are needed.

Please see theAppendix[p. 100]for additional information on ourXHTMLimplementation.

Fileinclusionis donebyusingXInclude, asdescribedin theW3CXInclude specification.XIncludeprovidesa generic
mechanismformergingXML documents.Theprocessingof externalfilesoccursat parsetime,andhappenssequentially-
XIncludefiles will be parsed in the order in which they were placed in the application.

WhenusingXInclude to mergewidgetdefinitionfiles into yourweb application,youmustfirst declarethe XInclude
namespace in your document:

Example 7 ÐXInclude Namespace URI

xmlns:xi="http://www.w3.org/2001/XInclude"

If you include a widget without including the appropriate files, you will receive the following error message:

Unknown namespace (namespace URI) for tag (element name). Using null as fallback.

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

Including widget Definition Files
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Example 8 Ðconfig.xml inclusion

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

Element implementation files provided by theClient Frameworkare located in the bindings directory.

YoucannowstartdevelopingyouruserinterfacebyaddingBTL, XHTML, andothercustomwidgetsto yourapplication.
This chapter will explain how to useBTLwidgets,XHTMLelements, and functional modules in your web application.

BTL is thetaglibrarydeliveredbyBackbaseto providetheuserwithrich,extensible,browser-equalizedUIandfunctional
widgets.

The following widgets are available:

Figure 2BTL Widgets

BTLwidgetsfall intoeightcategories:Info&Notify,Actions&Menus,Grids&Trees,Forms,Layout,Multimedia,Windows&
Dialogs,Utilities& Tools.Ashortoverviewof BTL canbefoundin thechapterontheBackbaseTagLibrary [p. 20]. Full
detailfor eachwidgetis availablein the API Reference. A goodsourceof examplesis the BackbaseExplorerdemo
application.

Toplacea BTL UIwidgetin yourapplication,youneedto addthreethings:theBTL namespacedeclaration,XInclude
directivesto includetheappropriatewidgetdefinitionfiles,andthecorrectBTL widgettag.Thenamespacedeclarationfor
BTL looks like this:

Developing Your GUI

BTL
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Example 9 ÐBTL Namespace Declaration

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

Weusetheb prefixwhenreferringto BTL widgets,althoughyoucanusewhatever(non-conflicting)prefixyou
want.

Now we can include the correct widget definitions for thecalendarand place thecalendarwidget itself on the page:

Example 10 ÐIncluding calendar instance

<script xmlns:xi =" http://www.w3.org/2001/XInclude " type =" application/backbase+xml ">
<xi : include href =" ../backbase/4_4_2/bindings/config.xml " />
<b: calendar />

</ script >

The resultingcalendarlooks like this:

Figure 3Calendar

TheBTL referenceexplainsall thestandardUIwidgetsandtheirrelatedattributes,properties,methods,andevents.From
the APIReference, youcanseethat the calendarwidgethasa mode attributethatallowsyouto specifywhetherthe
calendardisplays inline or as a pop-up:

Example 11 ÐIncluding calendar instance

<b: calendar mode=" inline " />

BTL widgetsaresupplementedbyfunctionalbehaviors.ThesebehaviorscontainfunctionalitysuchasdragAndDropand
resizethat can be applied to markup elements.

eXtensibleHyperTextMarkup Language(XHTML) is a markuplanguagefor creatingwebapplications.TheClient
Frameworkhasprovidedan implementationof XHTML version1.1. By includingour configurationfile, youallowthe
Client Runtimeto read and understand allXHTMLelements.

Youmightaskwhywe haveto implementXHTML whentheclientbrowsercanalreadyprocessit. Imagineit thisway.
Whileprocessinginstructionsinside<script type="application/backbase+xml"></script> tags,theAJAX
enginereadsan XHTML widgetin an XML fragment.Theenginehasto translatethewidgetintosomethingtheclient
browserwillunderstand.WithoutanimplementationofXHTML, theengineessentiallyhasnotranslationkey.It hasnoway
ofknowingthatthe<table>widgetshouldberenderedasa<table>in thewebbrowser.Soeventhoughtherewillbeaone
to onerelationshipbetweenourimplementationof XHTML elementsandthecorrespondingimplementationof thewidget
in the client browser, we still need to create an implementation.

Thereis anotherveryimportantreasonthatweimplementXHTML. Inourimplementation,wemakesurethatelementsare
renderedthe sameway in differentbrowsers,thus solvingthe cross-browsercompatibilityproblemsthat developers

Behaviors

Using XHTML 1.1
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normallyhaveto tackle.By implementingXHTML accordingto W3C standardsandextendingthat implementationto
handle browser quirks, we save you the trouble of cross-browser development while maintaining standards compliance.

Lastly,becausethe XHTML implementationlivesoutsidethe core,you can actuallyextendXHTML elements.For
example,our client-sidevalidationextendsthe XHTML input elementwith functionalitythat allowsyouto checkfor
requiredfieldsandcustompatterns.Conversely,youcouldlimit howdevelopersuseXHTML. Forexample,if youdidn't
wantanyspan elementsinyourapplication,youcouldextendtheXHTML implementationtorendera<span>widgetasa
<div> widget.

OnceyouhavecreatedyourUI withBTLwidgets,XHTMLelements,andCSSstyling,youhaveaseriesof richwidgetson
yourapplicationpage.Nowit's timetogetthesewidgetstostartrespondingtouserinteraction.Thisiswhatreallymakesan
interactionrich;whentheuserperformsanoperation,theapplicationtakesappropriateactionandgivestheuserproper
feedback.

Looselyspeaking,therearetwophasesinvolvedin enhancingyourapplicationlogic:addingeventhandlers/listenersto UI
elements, and adding functionality that is executed once the event handlers/listeners are triggered.

TheClient Frameworkprovidesa numberof easywaysto bindeventhandlersandlistenersto widgetsontheapplication
level.It supportsstandardeventspecificationssuchasHTML attributesandLevel3 DOM events.Moreover,theClient
FrameworkdeliversXEL, a declarativeexecutionlanguagethatallowsyoutoeasilyattacheventhandlersandfunctionsto
elements.

Youcanalsoplaceeventhandlersin yourwidgetdefinitionsusingTDL. SeetheWidgetDevelopmentGuide
for more information.

Thissectionwill showyouhowto attachXEL eventhandlersto a widgetandgiveanoverviewof howto useXEL and
JavaScriptin combination withDOM methods andXPathto develop application logic.

There are many different ways of handling events in your web application.

Refer to theGlossary[p. 100]for more definitions of event mechanisms.

All event specifications use theDOM event dispatching model:

To associate an event to a node on the application level, you can employ any of the following event declaration techniques:

¥ UseXHTMLevent attributes such asonclick .

¥ UseDOMLevel 3 events such asaddEventListener .

¥ UseXELto declare an event handler.

You can also associate event handlers and listeners with widgets inTDL:

¥ Use theTDLhandler widget to declare an event handler.

¥ UseJavaScriptandDOMmethods inTDLmethods, properties, and constructors.

¥ UseXHTMLevent attributes inTDLtemplate tags.

The following shows a simple example of attaching anXELhandler to anXHTMLdiv element:

Adding Application and Presentation Logic

Event Handlers and Listeners
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Example 12 ÐXEL handler Example

<xi : include xmlns:xi =" http://www.w3.org/2001/XInclude " href =" ../backbase/4_4_2/bindings/
www.w3.org.1999.xhtml/xhtml.xml " />
<div xmlns:xi =" http://www.w3.org/2001/XInclude ">

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

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

</ div >

Thehandler tagsimplynotesthattheparentof thetag(thediv element)will handlea particulareventtype.Theevent
attributespecifieswhichevent(inthiscase,click)tohandle,whilethetype attributespecifieswhatexecutionlanguagewill
be used.In thiscase,we areusingJavaScript, althoughyoucouldset the type attributeto application/xml and
writefunctionalityusingXEL. Codenestedwithinthehandler tagrepresentsthefunctionalcodetobeexecutedwhenthe
event is triggered.

Tomakethismoreinteresting,youcouldusethecodein thehandler tagto dynamicallycreateaneventlistenerwiththe
DOM methodaddEventListener :

Example 13 ÐXEL handler Example with addEventListener

<xi : include xmlns:xi =" http://www.w3.org/2001/XInclude "
href =" ../backbase/4_4_2/bindings/config.xml " />
<div xmlns:xi =" http://www.w3.org/2001/XInclude ">

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

var oDiv = bb.document.getElementById('myDiv');
oDiv.addEventListener('mouseover', event.function, false);

</ e: handler >
</ div >
<div xmlns:xi =" http://www.w3.org/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 actionwith thebb coremethodcallMethod . Youcanalsoseea
DOM method,getElementById .

If youmovethemouseovertheseconddiv element,thennothingwill happen.However,onceyouclickonthefirstdiv ,
thenit addsaneventlistenerto theseconddivthatlistensfora mouseover event.Asa result,theseconddiv allowsa
mouseovereventafteryouclickonthefirstdiv . Thisfunctionalityis usefulwhenyouonlywanta widgetto respondto an
event after a particular user interaction has already occurred.

XEL is a declarativeexecutionlanguagedeliveredwith the Client Framework in orderto facilitatethe creationof
applicationfunctionality.It willbeextremelyusefulforapplicationdeveloperswhodonotwantto learnadvancedJavaScript
techniques.Developerswill befamiliarwith theprimaryelementsin XEL suchasmethods,functions,gettingandsetting
attributes,eventhandling,conditionalanditerativestatements,anderrorcatching.Additionally,XEL is designedto handle
callbacks and other asynchronous functionality difficult to develop inJavaScript.

TouseXEL, yousimplyhaveto nestan XEL handlerin anywidget.Thebodyof this handlercancontainapplication
functionalityor callanothermethodor function.YoucanwriteXEL functionsanywherein yourapplicationpageor in an
externalfile.WithXEL, youcanutilizetheCommandDeclarativeAPI to makerequestsof theClient Runtime. Youcan
alsousethecall tagto calla methoddefinedin TDL, anAPI method,or anotherXEL function.Thisexamplecallsa
method calleddoAlert :

XEL
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Example 14 ÐXEL Call Method

<xi : include xmlns:xi =" http://www.w3.org/2001/XInclude " href =" ../backbase/4_4_2/bindings/
www.w3.org.1999.xhtml/xhtml.xml " />
<div xmlns:xi =" http://www.w3.org/2001/XInclude ">

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

</ e: handler >
</ div >

Themethod attributetellsusthatwearecallingaTDL definedmethodoracoreAPI method.Toprovideargumentsto the
called method, thewith-argument widget can be nested within thecall widget.

You can find more information aboutXEL in the chapter aboutXEL[p. 24]in this book, or in the API Reference.

WithJavaScript, youcanusetheDOM Level2 CoreMethodsto targetandmanipulateelementsona controller. When
usingXEL, youcandothesamethingwithXPath. XML PathLanguage(XPath) is anXML languageprimarilyusedfor
targetingpartsof anXML documentsothatyoucanmanipulatetheirpresentation,content,or locationonthecontroller
tree. Incontrastto theDOM, whichmodelsthedocumentasa treeofobjects,XPathmodelsanXML documentasa tree
of nodes.Thereare differenttypesof nodes,includingwidgetnodes,attributenodesand text nodes.In application
development,BTL reliesheavilyon XPath to targetandmanipulateelements.YoucanalsouseXPath to workwith
controllers in your widget development, but it is faster to use comparableJavaScriptmethods.

Inshort,XPathperformsthesamefunctionsasmanyof theDOM methods.Thedifferenceliesin howtheselanguagesare
modelled.XPathconsiderstheapplicationasanXML document,withelements,attributes,andnodes,whiletheDOM
considers the application in terms of objects.

TheClient Frameworkimplementationof XPathconsistsof parsingandresolvingnodesaswellassomehighlevelutility
functionsthatmakeusageeasier.Theresultof anXPathexpressionis alwaysa sequencepresentedin JavaScriptasan
indexedarray.OurimplementationsupportsXPath1.0andsomepartsof XPath2.0.Referto theAPIReferenceformore
details onXPathfunctions.

The following example shows anXELfunction where a property value is being set to the object with idmyElementX :

Example 15 ÐXPath Target Example

<e: function name=" setPropertyX ">
<e: body type =" application/xml ">

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

</ e: function >

WithXEL andXPath, youcandocomplicatedactionswithnodesin a verysimpleway.Thisexamplecheckstoseeif there
is a widget with anvalue attribute:

Example 16 ÐXPath 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 >

JavaScriptis a scriptinglanguagewitha syntaxlooselybasedonC.It is a lightweightcross-platformscriptinglanguage
that relies on a host environment into which it is embedded.

Onemajoruseof web-basedJavaScriptis to writefunctionsthatareembeddedin or includedfromHTML pagesand
interact with theDocument Object Model(DOM) of the page to perform tasks not possible inXHTMLalone.

XPath

JavaScript
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Adifferentexampleof theuseof JavaScriptin webpagesis to makecallsto webandweb-serviceserversafterthepage
hasloaded,dependinguponuseractions.Thesecallscanobtainnewinformation,whichfurtherJavaScriptfunctionscan
merge with the existing page'sDOM so that it is displayed. This is the basis ofAJAXprogramming.

In the Client Framework, XEL is a declarativeway to add logicandfunctionalityto yourapplication.As such,it is
analogousto JavaScriptHowever,we still allowyouto useJavaScriptto createapplication/presentationlogic,develop
widgets,andaccessour API. JavaScriptwill be usedby bothwidgetdevelopersandapplicationdevelopers.Widget
developerswill useJavaScriptwithintheirTDL languagedefinitions,whileapplicationdeveloperswill useJavaScriptin
developingthefrontendof thewebapplicationitself.Bothallowyoutoworkdirectlywiththecontrollers maintainedbythe
engine.

TheClient Frameworkallowsyouto useall standardJavaScriptcommands.Additionally,youcanuseJavaScriptto
accessall the Client FrameworkAPI. Aswith standardJavaScript, youcanincludeyourJavaScriptfunctionsin an
external file, or you can embed them in the body ofXEL elements.

ThestandardJavaScriptAPI canbefoundat http://developer.mozilla.org/en/docs/JavaScript. Referto the
appropriateJavaScriptAPI .chm file for detailed information.

Becausethe Client Frameworkprovidesan implementationof the DOM Level2 Coreandpart of the Level3 Core
methodsoncontrollers, muchof whatyoudowithJavaScriptwill involvefindingandmanipulatingthesenodes.Here'sa
shortexampleof howto usetheDOM methodappendChild to dynamicallycreatetableelementsandaddthemto a
controller:

Example 17 ÐAppend Child

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

var oTr = bb.document.createElementNS('http://www.w3.org/1999/xhtml', 'tr');
var oTd = bb.document.createElementNS('http://www.w3.org/1999/xhtml', 'td');
oTr.appendChild(oTd);

</ e: handler >
</ div >

In an eventhandler,youmightalsoneedto geta particularnodein orderto do somethingwith it. Hereis howyoucan
retrieve the node:

Example 18 ÐGet element by ID

var oList = bb.document.getElementById('contactslist');

This line ofJavaScriptgets the node object corresponding to the IDcontactslist and stores the object in a variable.

Youcan alsouse JavaScriptto get propertyvaluesfrom a controller node,for examplethe selectedindexof an
accordion:

Example 19 ÐAccessing the DOM 2

var iIndex = this.getProperty('selectedIndex');

Manyapplicationdeveloperswill neverextenda BTL widgetorbuildtheirowncustomwidget.Theywill behappysimplyto
placeBTL elements,XHTML, and customelementsin their application,adjustattributes,style the applicationwith
advancedCSS, and glue everything together with events and logic written inXELorJavaScript.

WhilethepowerfulBTL elementsandextendedeventssystemfacilitaterichandeasyAJAXapplicationdevelopment,the
trueinnovationof theClientFrameworkliesin theAJAXengine,whichcantakeanyelementdefinitionwrittenin theTDL
bindinglanguageandrenderit correctlyin theclientbrowser.TDL, whichstandsfor Tag Definition Language, is an
XML basedlanguagedesignedforthecreationofnewelements.Towritea TDL widgetdefinition,youdeclarativelydefine
commonprogrammingelementssuch as methods,attributes,properties,templates,and handlers.A combinationof
JavaScript, XEL, XHTMLandotherTDL tagscanbenestedtodefinewidgetbehaviors.TherearealsoTDL convenience
tagssothatyoucaneasilycreateconstructors,destructors,gettersandsetters,andincludeexternalresources.SinceTDL

Widget Development
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supportsbothsingleandmultipleinheritance,youcandefineelementsin anobject-orientedwaywhileusinga declarative
syntax.

Thepointof TDL is to createelementsthatcanbeusedbyanapplicationdeveloperin a webapplication.WithTDL, you
canextendBTL elements,createyourowncustomelementstobeusedbyapplicationdevelopers, orevencreateyourown
customXML languages that can be visualized by the client browser.

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

¥ extend the functionality or presentation of aBTLor custom element

¥ build a custom widget from scratch

¥ design a new skin to give all widgets a (custom) consistent look and feel

¥ create a customXMLlanguage

Inthissection,we'llgiveanoverviewof howto geta TDL widgetdefinitionoff theground.Atits mostbasic,a newwidget
or languagebuilt in TDL needsonlyfourtags:a XML documentidentifier,the tdl roottag,a namespace namespace
identifier,anda widgetdeclarationviatheelement tag.Thefollowingexampleshowstherequiredcodetobeginyournew
element/language:

Example 20 ÐTDL Skeleton

<d: namespace xmlns:d =" http://www.backbase.com/2006/tdl "
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 ">

<!--
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 widget to a uniqueXML namespace;applicationdevelopersmust declarethis
namespacebeforeinstantiatingthis widget.Thename attributedefinesthe namethatmustbe usedby the application
developerwhencreatinganinstanceof thiswidgetin theapplication.Theprefixusedin theapplicationmustbeboundto
the namespacedefinedby the namespace tag. Finally,the extends attributedescribeswhatelement(s)this widget
inheritsfrom.Thismeansthatwhenplacinganinstanceof thiswidgetin theapplication,theapplicationdevelopercanalso
manipulatemethods,properties,attributes,andhandlersdefinedin theinheritedwidget(andanyelement(s)furtherupthe
inheritancechain).AstheClient Frameworksupportsmultipleinheritance,theextends attributecanhavemultiplespace
separated entries.

AlthoughyourTDL widgetdefinitionwill usuallybewrittenin a separatefile,youcanalsoplaceTDL onyourapplication
page. This is not recommended for production, but is useful for development and testing.

Whenplacingthewidgetin theapplicationpage,a developerwoulddeclaretheappropriatenamespacewitha particular
prefix,includethewidgetfileandall filesof thewidget'sinheritancechain,andcallthewidgetasnamedbytheelement
name="" in theTDL definition.Thefollowingexamplecallsa widgetthathasanelement nameof yourWidget anda
namespace value ofhttp://www.yourCompany.com :

Building a TDL widget Definition
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Example 21 ÐCalling your code

<xi : include xmlns:d =" http://www.backbase.com/2006/tdl "
xmlns:yp =" http://www.example.com/yourNamespace/ " xmlns:xi =" http://www.w3.org/2001/XInclude "
href =" yourWidget.xml " />
<yp : yourWidget xmlns:d =" http://www.backbase.com/2006/tdl "
xmlns:yp =" http://www.example.com/yourNamespace/ "
xmlns:xi =" http://www.w3.org/2001/XInclude ">

<!-- -->
</ yp : yourWidget >

PleaseconsulttheAPIReferenceforcompleteinformationontheTDL language.AfurtherintroductiontoTDL
and widget development can be found in theWidget Development Guide.
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BTLis a declarativeUI tag library.Thesetags(we call themwidgets, althoughtheyare sometimescalledwidgetsor
componentsin otherframeworks)providerich,easy-to-use,cross-browserfunctionality.Widgetsworkin combinationwith
other declarative languages (such as XHTML) to optimize your application.

Thischapterwill giveyouanintroductionto theBTLtaglibrary.It will describewidgetfunctionality,usecases,andwidget
implementations.

ForthecompleteAPIforeachwidget,pleaseseetheAPIReference. Formoreinformationonhowto buildor
extend a widget, please see theWidget Development Guide.

TheClient FrameworkisdeliveredwithasetofGUIwidgets,calledtheBackbaseTagLibrary (BTL), thatyoucanusein
your application. TheBTLwidgets can be grouped into eight categories:

¥ Info& Notify- ThiscategorycontainswidgetssuchasballoonandtoolTipwhichgivefeedbackorextrainformationtoa
user.

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

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

¥ Forms- Formwidgetsdisplayandreceiveinputfor form-basedinformation.Thisinformationis generallysubmittedand
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 & Dialogs- These widgets provide a way of viewing content outside the main browser window.

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

Somewidgetsmustincludechildelements.Thesearenotdescribedhereexceptin thecontextof theparentwidget.Fora
complete list of child elements, attributes, properties, methods and events, refer to theAPI Reference.

Placing aBTLwidget in your application involves the following steps:

¥ Declare theBTLnamespace:xmlns:b=http://www.backbase.com/2006/btl

¥ Include the config.xml configuration file.

¥ Add the widget to your application.

BTL Widget Overview

General Characteristics

Placing a Widget In Your Application

Backbase Tag Library
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Figure 4BTL accordion with corresponding code

Aswithothertag libraries,eachBTL widgethasa differentsetof attributes,methods,events,eventhandlers,andchild
elements that make up the widget. Here are a few examples:

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

Example 22 ÐBTL simple calendar

<b: calendar />

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

Example 23 ÐBTL calendar

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

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

Example 24 ÐBTL 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 >

OtherBTLwidgets,suchastheaccordion, requirenotadditionalchildcontent,butchildelements.Theaccordionismade
up of the containeraccordiontag andaccordionItemtags. EachaccordionItemrepresents one panel in theaccordion:

Characteristics of a Widget
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Example 25 ÐBTL accordion

<b: accordion id =" myAccordion " loop =" true ">
<b: accordionItem 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: accordionItem >
<b: accordionItem 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: accordionItem >
<b: accordionItem >

<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: accordionItem >

</ b: accordion >

YoucanalsoapplylanguageindependentbehaviorssuchasresizeanddragAndDroptoBTL. Toadda behavior,youadd
thebehavior attributeto thewidget.Theattributevalueis thedesiredbehavior.Thisexampleaddstheresizebehaviorto
aboxwidget:

Example 26 ÐBehavior resize

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

BTL widgets...

¥ ...are processed by theClient Runtime

¥ ...interact with user, widget, or application level events. DOM Level 3 events and some Microsoft-supported events can be
handled by eachBTLwidget.

¥ ...cooperate with other languages. You can, for example, nestXHTMLinside aBTLwidget or vice versa.

¥ ...areXMLvalid.Aswithall XMLcompliantlanguages,openingtagsmusthaverelatedclosingtags,or beclosedwitha
backslash.

¥ ...are instances of widget definitions usingTDL. We build our tag library based on theClient Runtime, just as you would.

¥ ...inherit from ourDOMobjects. As such, supportedDOMelements are supported for most widgets.

¥ ...are fully extensible via widget inheritance

¥ ...comein twoskins (SystemandChameleon).Skinsprovidea consistentlookandfeelfromwidgettowidget.Youcan
configure the main colors of the Chameleon skin, or you can create your own skin.

Additionally,somewidgetsalsohavebuilt-inmethods,properties,customevents,andeventhandlers.All BTL reference
information can be found in theClient FrameworkAPI Reference.

All BTL widgets(thatallowuserinteraction)are integratedinto the XHTML focusmodel.By default,all elementsare
focus-enabled,althoughfocusis mostlyusedin formswherethe widgetshouldaccepta keyboardevent.Navigation
betweenfocus-enabledelementstakesplacewith the tab (forwardnavigation)andshift-tab (backwardsnavigation)
keys.

The Focus Model
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Figure 5Buttons with or without focus

In thepictureabove,thebuttonswiththedottedlinearein focus.Theoneswiththeblueborderhavea mousemovedover
it. Keep in mind that only one widget at a time can have focus.

Whena widgethasfocus,youcanusethekeyboardto interactwithit. Placingfocusona widgetmeansthatanwidgetis
active;inputevents,suchaskeyboardinput,aresentto thatwidget.Forexample,if theinputwidgetona formhasfocus,it
will receivetheinformationtheusertypesin viathekeyboard.Whena widgetlosesfocus(alsoknownasblur),keyboard
commands will not operate on that widget.

Whenan widgetreceivesfocus,it receivesa standardHTML DocumentObjectModel Level1 focus event.Whenit
losesfocus,it triggersa blur event.Whenchangingfocusfromonewidgetto thenext,thefocus eventfiresbeforethe
blur event.

ByintegratingwidgetsintotheXHTML focusmodel,we allowyouto tabandshift-tabkeysto navigatebetweenvisible
applicationwidgets.Additionally,someBTL widgets,suchas listGrid or accordion, extendthefocusmodelbyallowing
youto navigatewithinthewidget.Whenoneof thesewidgetsreceivesfocus,thefirst itemwill becomeactive,andyoucan
usethe arrowkeysto navigatebetweenitemsinsidethe widget.Thisallowsyou,for example,to usethe keyboardto
directly navigate to an input form field within atabBoxwidget.

Tobein thefocusmodel,elementsmustbevisibleandhavetheiraccessible propertysetto true . true is thedefault
value.

Becausewe provideskins to givethewidgetsa consistentlookandfeel,we havealreadystyledthewidgetsfor you.
Additionally,wehaveaddedasattributesmostof thecommonstylepropertiesthatyoumightwanttoapplytoawidget.Asa
result, instead of addingstyle="width: 100px;" to a widget, you will now usewidth="100px;" .

Insomesituations,youmaywanttoaddadditionalstylingtoa BTL widget.JustaswithXHTML, youcanaddextrastyling
by addingCSSclass or style attributes.However,we recommendthatyouuseadditionalstyingwithcaution,aswe
cannot guarantee how your custom styling will interact with existing styling.

Styling
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TheClientFrameworkdeliversXEL,an XMLmarkuplanguage,as an alternativeto JavaScript.Thisgivesapplication
developersawaytoavoidJavaScriptspaghetti.WhilewestillgiveyoutheflexibilitytouseJavaScriptwithinthebodyofXEL
eventhandlersandfunctions,the simplesyntaxof XEL(in combinationwith the CommandAPI) allowsyouto quickly
create powerful logic without the need for JavaScript.

XELis a programminglanguagethatapplicationdeveloperswill usewith theClientFrameworkproductto definehandlers
and execute functional logic on instances in their application.

Likeotherprogramminglanguages,XELgivesyoutheabilityto declarevariables, assignvaluesto thesevariables,define
functions, employconditional and looping structures, andtry and catch errors.

XELgivesdevelopersthebuilt-inabilityto targetelementsusingXPath.XELreliesheavilyon XPathcommandsto select
target and destination elements to operate on.

XELalsogivesdevelopersaccessto theCommandFunctionsdeclarativeAPIand,byusingthecall element,theability
to call methods and properties from the DOM andBTLAPIs.

Application developers can use XEL to perform the following tasks:

¥ Adding an event handler to an element

¥ Implementinglogic

¥ Extending a widget instance

¥ Creating and destructing elements

¥ Allowing one widget to communicate with another widget

¥ Loading data asynchronously

If youfindyourselfcreatingfunctionalityin XELthathasglobaluse(appliesto all instancesof a widget),youwill wantto
createthisfunctionalityin yourwidgetdefinitionusingTDL.Thiswill improveperformanceaswellascodemaintainability.
See the Widget Development Guide for details.

Thischapterwill introduceyouto themainXELelements.XELis a programminglanguage,thereforewewill describeat the
following features:

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

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

¥ Control logic:if-then-elseetc.

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

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

A particularbuilt-infunctionin XELis thehandler function.Becauseit is themostfrequentlyusedfunctionof XELand
because it allows us to show simple examples in this chapter, we start with it.

TheXEL e:handler tagdeclaresaneventhandlerona XHTML, BTL, or othermarkuplanguagewidget.Thehandler
will handlea specificeventtypeontheparentwidget.Whenthiseventhappensontheparentelement,thecodewithinthe
handler tag will be executed.

Here's a basic event using thee:handler tag:

Handling Events

XML Execution Language
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Example 27 ÐXEL handler widget basic implementation

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

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

</ div >

In theexampletheeventhandleris attachedto a div element.Thecontentof thehandleris JavaScript, becauseof the
setting of thetype attribute. When thediv is clicked upon, an alert box wil be shown.

A similar example, now using the CommandAPI described in theCommandAPI [p. 87]chapter, has the same result:

Example 28 ÐBasic XEL handler using Command Language

<div >
<e: handler event =" click ">

<c: alert select =" 'I am clicked!' " />
</ e: handler >
Click me!

</ div >

A namespacedeclarationfor theCommandAPI is neededwhenyouuseits tags.Weusethec: prefixin ourexamples:
xmlns:c="http://www.backbase.com/2006/command"

Please see the section onevent handling mechanisms[p. 53]for detailed information on thee:handler tag.

InXEL, variables can be declared using thevariable element:

Example 29 ÐXEL variable element

<e: variable name=" myVar" select =" 'myInitialValue' " />

Whendeclaringa variable,the valueof the name attributerepresentsthe variablename.Youwill usethis valuewhen
accessingthevariablesomewhereelsein yourapplication.XEL variablescanhavestrings,elements,orentirenodesetsas
value.

Thereareanumberofwaystoassignavaluetothevariable.Forexample,youcanuseanXPathexpressionin theselect
attribute.

In the next example, we assign all thediv elements in the document to the variablemyVar :

Example 30 ÐXEL variable containing nodeset

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

Alternatively,youcanusethee:data tagasa childof thevariable tagto assignits contentto thevariable,asin the
next example:

Example 31 ÐXEL 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 usexi:include to load an entire file into a variable, this is handy for global variables:

Variables in XEL

Declaring Variables
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Example 32 ÐXEL 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 to loadanentirefile intoa variable,thisis thepreferedwayfor localvariable(ine:handler
because they only get loaded when the variable is parsed (and not on parse of document withxi:include ):

Example 33 ÐXEL 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 >

Variablescopeindicateswhereyoucanaccessa declaredvariable.XEL variablescantakelocalorglobalscopedepending
onthepositionof thevariable declaration.If youdeclarea variablewithinanXEL functionbody,thenthevariablewill
havea localscope,andit will thereforeonlybeaccessiblewithinthatfunction.If thevariableis declaredelsewherein a
document, the variable will have global scope, and it can be accessed anywhere in that document.

The value of a variable is available either in anXPathor aJavaScriptexpression.

InXPathexpressionsvariablesarerecognizedusingthe$ sign.Hereis anexampleofgettingthevalueofa variablenamed
myVar . In theexamplea buttonis defined,thatwhenclicked,showsanalert.Thealertdisplaysthevalueof thevariable
myVar , defined in the previous statement to bemyValue .

Example 34 Ðget variable value in XEL

<e: variable xmlns:c =" http://www.backbase.com/2006/command " name=" myVar" select =" 'myValue' "
/>
<b: button xmlns: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 6XEL variable retrieval

XELvariables are also accessible asJavaScriptvariables in the body of ahandler or function :

Variable Scope

Retrieving Variable Values
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Example 35 Ðget variable value in JS

<b: button xmlns: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 declarationof the myVar variableinsidethe e:handler function,becausethe JavaScript
vars[] array is only available within the scope of a function.

Youcanusethee:set elementto setobjectpropertiesaswellasXEL variables. Youusetheattributeproperty and
select to determine what you would like to set. Here is an example:

Example 36 ÐXEL set

<b: accordion id =" myAccordion ">
<e: handler event =" DOMNodeInsertedIntoDocument ">

<e: set property =" selectedIndex " select =" '1' " />
</ e: handler >
<b: accordionItem label =" Beloved ">

<p>Author - Toni Morrison </ p>
</ b: accordionItem >
<b: accordionItem label =" Their Eyes Were Watching God " selected =" true ">

<p>Author - Zora Neale Hurston </ p>
</ b: accordionItem >
<b: accordionItem label =" The Color Purple ">

<p>Author - Alice Walker </ p>
</ b: accordionItem >

</ b: accordion >

InXEL, yougetandsetattributesin a slightlydifferentwaythanyougetandsetpropertiesorvariables. Thisis because
we tap into the existingDOM standard,whichalreadyhas setAttribute and getAttribute methods.In this
example, we will click on one button to shrink itswidth attribute:

Example 37 Ðxel 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 " name=" 'width' " value =" '100px' " />

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

Noticethatboththe name andvalue attributesacceptXPath expressions,whichis whywe placethe attributevalue
inside single quotes.

In XEL, conditionallogiccanbe expressedthroughthe if elementor choose/when/otherwise elements.Theif
element allows you to make a single test:

Setting Properties and Variables

Getting and Setting Attributes

Conditional Execution in XEL

Conditional Logic
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Example 38 ÐXEL if widget with XPath test

<div >
<e: handler event =" click ">

<e: if test =" (1=1) ">
<e: script type =" text/javascript ">

alert('This XPath test is true');
</ e: script >

</ e: if >
</ e: handler >
testMe

</ div >

Theif andwhen elementsusethetest attributeto determinelogicalconditions.Thevalueof thetest attributecanbe
anXPathor aJavaScriptexpression.

Thechoose/when/otherwise elementsallowyou to createa logic structurewith morethan one condition.The
choose elementis a containerfor one or manywhen tags; each when elementconstitutesone condition.The
otherwise elementprovidesfunctionalityif all theconditionsin thewhen elementsreturnfalse.Thefollowingexample
shows a function that will toggle the width property of a button based on the value of a variable namedsWidth :

Example 39 ÐXEL 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('button1') " method =" setAttribute " name=" 'width' "
value =" '60px' " />

</ e: when>
<e: otherwise >

<e: call with =" id('button1') " 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 >

InXEL, iteratorsandloopingstructurescanbecreatedwiththefor-each element.Thefor-each elementallowsyouto
iterate over a node set:

Iterators
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Example 40 ÐXEL 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 text node -- ' " />
<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 >

Thevalueof theselect attributedeterminesthenodeset.TheXPathexpression[id('parent')/div] selectsall the
div childelementsof theelementwithan id of parent . Ineachelement,a textnodewill beinsertedin thechildwidget
a.

Thebreak elementallowsyoutobreakfromaniterator.Inthiscase,whenthefor-each statementexecutestheelement
withan id of d, it will executea JavaScriptalertandthenstopexecution.Asa result,thecommandto createa newtext
node will not operate on thediv elements with anid ofe.

Thefunction tagallowsyoutocreateanXEL function.Thisfunctioncanbecalledfromthebodyofa handler orother
functions. This example creates a function calledalertBox :

Example 41 ÐXEL function element

<!-- 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 element,the valueof the name attributespecifiesthe namethat mustbe usedwhencallingthe
function[p.30]. Unlikehandlers,however,executablecodecannotbewrittendirectlyasa childof thefunction . Instead,
it mustbewrittenin a body elementthatis a childof thefunction element.Thebody elementhasa type attribute.A
valueof application/xml specifiesthatthebodywill bewrittenin anXML languagesuchasXEL or a command,
while a value oftext/javascript specifies a function body written inJavaScript.

Functions in XEL

Creating a Function
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To call aXELfunction, use thee:call element within ae:handler ore:function body:

Example 42 Ðxel call widget function

<!-- 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 following:

Figure 7XEL function call

Thecall elementallowsyouto callanXEL functionor anAPI method.Tocalla XEL function,youaddthefunction
attribute- the valueis the nameof the function.Fora method,youreplacethe function attributewith the method
attribute:

Example 43 ÐXEL call method

<b: button >
Click Me!
<e: handler event =" click " type =" application/xml ">

<e: call method =" setAttribute " name=" 'width' " value =" '300px' " />
</ e: handler >

</ b: button >

Bycreatingfunctionarguments,youallowdynamicvaluestobepassedto thefunction.Thisallowsyoutoreusethefunction
andreturndifferentfunctionvaluesbasedonargumentvalues.Inyourfunction,youusetheargument elementto declare
an argument name.

Calling a Function or Method

Creating a Function Argument
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Example 44 Ðxel argument

<e: function name=" flexibleAlertBox ">
<e: argument name=" myAlertText " default =" 'Alert text 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 taghasthreeattributes:name, required , anddefault . Thename attributesimplygivesa nameto the
argument;this will be the samevalueas usedby the with-argument tag whichpassesthe argumentvalueto the
function.Therequired attributeisabooleanthatspecifiesif thisargumentmustbepassedtothefunction.Thedefault
attribute allows you to specify an argument default value in case no argument is passed.

Thepointof anargumentis thatyouusethevalueof theargument.In thefunctionbody,youcanaccesstheargumentvia
the argument name, as is shown in the example above.

Noticethattheargumentname,myAlertText , is beingdisplayedin a JavaScriptcommand.Argumentsdefinedin XEL
areavailableto JavaScriptcommandsasvariablesin thefunctionbody.Asa result,thefunctiondisplaysanalertboxwith
the value of the passed argument.

To pass an argument value to anXELfunction, you can use thewith-argument tag as a child of thecall element:

Example 45 ÐXEL 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 attributespecifiedin the functionargument . The
argumentvalueis specifiedin the select attribute.Thevaluecanbe an XPath or a JavaScriptexpression,andcan
return a string value, an integer, or object.

SeethesectiononEvaluatingXELParameters[p. 62] for moreinformationonsyntaxwithintheselect and
otherXELorcommandattributes.

YoucanalsopassanargumentvaluetoanXEL functionasanattribute/valuepairof thecall element.Theattributename
correspondsto theargumentnamedasspecifiedin thefunction,andthevalueis theargumentvalue.In thisexample,we
will havetwobuttons(withtwohandlers) thatcallthesamefunction.Thehandlerswill passdifferentargumentvalues,and

Passing a Function Argument
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thereforethefunctionitselfwill reactdifferently.Inthisway,wewillbeabletopassdifferentvaluesto thesamealertBox
function:

Example 46 ÐXEL with-argument as attribute

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

<e: call function =" flexibleAlertBox " myAlertText =" 'Roses are red' ">
<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: argument name=" myAlertText " required =" true " />
<e: body type =" text/javascript ">

alert(myAlertText);
</ e: body >

</ e: function >

Thefirst handlerwill showthewith-argument elementasa childof thecall element,whilethesecondhandlerwill
passtheargumentvalueasanattribute/value.Bothpassa valueto thefunction.Whentheuserclicksoneachbutton,they
will see a different alert value.

Withthecall element,youcancallJavaScriptfunctions.However,JavaScriptfunctionsdonothavenamedarguments;
theysimplypassthemin anorder.Asa result,whenusingXEL to calla JavaScriptfunctionthatrequiresanargument,
you needto havea syntaxto nameeachargument.To accomplishthis, the attributenameof the first argumentis
argument1 , the secondargumentis namedargument2 , andso forth.Here'san exampleof callingthe JavaScript
alert function:

Example 47 ÐXEL with-argument calls JS function

<div >
Click me!
<e: handler event =" click ">

<e: call function =" alert " argument1 =" 'Alert function!' " />
</ e: handler >

</ div >

Oneadvantageof usingthe with-argument element(ratherthanan attribue/valuepair)is that youcancall another
functionor methodto get theargumentvalue.In thisexample,we call thedoAlerting function.In thedoAlerting
function, we introduce thereturn element, which returns a value:
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Example 48 ÐXEL 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: body >

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

</ e: function >

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

alert(alertValue);
</ e: body >

</ e: function >

Thereturnedvaluecanbedeterminedfromthechildrenof thereturn tag(forexample,a literalvalueor an
XELvariable) or from the value of aselect attribute on thereturn element.

Whena handler hasexecutablecodein its body,thecontextis by defaulttheparentwidgetof thehandler , andthe
functionalcodeinsidethehandleroperatesonthatparentwidget.Thiscontextis passedtoanyfunctionsormethodscalled
in thehandler,sothefunctionis operatingontheparentwidgetof thehandler . Forexample,if a handleris thechildof a
button, the executable code inside the handler will operate on the button.

However,if theparentwidgetis notthecorrectwidgettooperateon,thenyouwill needtospecifythecorrectelement(s).In
XEL, thewith widgetis responsibleforspecifyingcontext.Bytargetinga widgetorwidgetsetusingXPath, wecanreset
thecontext.In thefollowingexample,whenwe clickononebutton,we set thedisabled propertyof a secondbutton.
Becausethedefaultcontextis the first button(thebuttonwe click),we needto specifythesecondbuttonas ourproper
context.

Example 49 ÐXEL 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 bestpractice,we like to specifywith as the first attribute.Thatway,we immediatelyknowon what
element(s) the functional code will operate.

Asyoumightstoreall yourJavaScriptfunctionsin an externallibraryfile, youcanalsostoreyourXEL functionsin an
externalfile. All XEL commandsin yourexternalfile mustbe childrenof a rootxel element.Thefollowingshowsthe
contents of an external file:

Passing Context

XEL Library Files
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Example 50 ÐXEL xel element

<e: xel xmlns: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 theXELnamespace in the external file.

To include this document, you can use a standardXIncludecommand:

Example 51 ÐExternal XEL file externally included

<xi : include href =" data/externalXELfile.xml " />
<div >

<e: handler event =" click ">
<e: call function =" myExternalLibraryFunction " />

</ e: handler >
Click me!

</ div >

Onceyouhaveincludedthecorrectfile,codeonyourinstancepagecanthenaccessthefunctions,variablesandotherXEL
commands in the external file.

Rememberthat XIncludeworkssequentially.As a result,makesureto includethe file beforecallingany
functions inside it.

If youwantto groupyourXEL functionsontheapplicationpage,youcanalsousethexel roottagasa container.In this
case, the tag has no functional value other than as a convenience container.

Oneof thepowerfulfeaturesofXEL is thatyoucanstilluseJavaScriptwithinthebodyofanXELexecutionblock.Youcan
evenevaluateJavaScriptin thevalueof select attributesandotherattributes.Thisgivesyounotonlyflexibility,asyou
can choose the best way to create your execution logic, but the power of both languages.

Mostof the time,whenyouuseJavaScript, it will be in thebodyof anXEL function,handler,or script element.To
specifythat you will write the handlerof a functionor bodyin JavaScript, you give the type attributea valueof
text/javascript :

Example 52 ÐXEL 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 >

Evenif youspecifythatyouwill writethehandleror bodyfunctionin XML, youcanstill mixupXEL andJavaScriptby
nesting yourJavaScriptcode in ascript tag:

Example 53 ÐXEL 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 >

Using JavaScript in XEL
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AglobalXELattributeisanattributethatbelonstotheXELnamespaceandthatcanappearonelementsbelongingtoother
namespaces. For example,e:behavior is a concept that belongs toXELbut is used as an attribute elsewhere.

Example 54 ÐBehavior 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 >

We will talk about behaviors in the chapterBehaviors[p. 42].

Another example of a globalXELattribute ise:observes , of which we show an example below:

Example 55 ÐBTL broadcaster

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

<div e:observes =" colorChanger "> Observer 1 </ div >

<div e:observes =" colorChanger "> Observer 2 </ div >

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

You can find more about theobserverpattern in the sectionobserver[p. 53]section in the Events chapter in this book.

Theexampleaboveshowsa thirdtypeofglobalattribute,thee:onclick attributethatcausetheclick eventtobehandled
asspecifiedbythevalueof thatattribute.Thegeneralpatternforthenameofsuchanattributeis e:oneventname , where
eventnameis the name of the event, for exampleclick , mouseenter etc.

Global XEL Attributes
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Backbaseprovidesextendedfunctionalityto submitandvalidateforms.Thisfunctionalityis implementedfor XHTMLand
BTL.

The ClientFrameworkenablesthe developmentof 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 quirks

¥ SPI or MPI form submission

¥ Validation

¥ Messaging and feedback system

Thischapterprovidesa technicaloverviewof Backbaseforms,payingparticularattentionto formsetup,validation,and
messaging.

OnanXHTML<form> tagyoucanplacea bf:destination attributeto specify(usingXPath)wheretheresultof the
formsubmissionshouldbeloadedusingAJAX.Formscanbesubmittedbyinvokingthesubmit() methodontheform,or
by using an XHTML submit button.

Wecannowstartto lookat thecodethatallowsyoutosubmityourform.IntheClientFramework,theXHTML<form> tag
is extendedsothatit candisplaytheformsubmissionresponsein a sectionof theexistingpage(SPI).Toloadtheresponse
in anewpage,youtreatthe<form> tagasyouwouldnormally,byprovidingaURL asthevaluefortheaction attribute.
Thefollowinglistingdemonstrateshowtousethebf:destination attributeonthe<form> tagtosendtheresponseto
a section of the current web page:

Example 56 ÐForm Element

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

<!-- form information -->
</ form >

Youcanseethestandarduseof themethod attribute,whichdetermineswhethertheformwill besubmittedviaanHTTP
GETorPOSTmethod. The value of theaction attribute determines the file that will process the submission.

Evenmoreimportantly,we addthe bf:destination attribute.Thevalueof thisattributeis an XPathexpressionthat
targetsanelementin thecurrentwebpage,wheretheresponsewill beplaced.In thiscase,theresponsewill loadintoan
application element (in this example, adiv ) with theid set toresult :

Example 57 ÐForm Widget div to Receive Response

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

The content of the response file will be placed into that emptydiv element.

TheClientFrameworksupportstheXMLSchemaDatatypesspecification,andprovidestwoattributesforapplyingvalidation
rules to input tags. These arebf:requiredandbf:dataType:

AJAX Form Submission

Form Validation

Forms
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Example 58 ÐForm Widget Validation

<select name=" language " id =" language " bf:dataType =" xs:language ">
<option value =" " />
<option value =" nl "> Dutch </ option >
<option value =" en-GB"> English (British) </ option >
<option value =" en-US "> English (US) </ option >
<option value =" ja "> Japanese </ option >

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

Thebf:requiredattributeis a BackbasedefinedattributethatextendsXHTMLinputfields.It letsyouspecifywhetherthe
control must have a value (true) or can be empty (false) before successful form submission.

Whenusedin combinationwithanothervalidationrule,youmaywantto set required to false . Thiswill
ensurethattheusercanleavethefieldblank;otherwisethevalidationenginewill expecta valueof thetype
defined by the other validation rules.

Theothervalidationfieldsare all XMLSchemaDatatypes.Accordingto the W3C , XMLSchemasexpressshared
vocabulariesandallowmachinestocarryoutrulesmadebypeople.Theyprovideameansfordefiningthestructure,content
andsemanticsof XMLdocuments.XMLSchemaDatatypesaddressestheneedof bothdocumentauthorsandapplications
writersfor a robust,extensibledatatypesystemfor XML.In short,XMLSchemaallowsXML-basedvalidationrulesto be
defined.

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

Example 59 ÐForms Include Files

<xi : include xmlns: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 XMLSchemasimpletypes,one of the Backbaseextra types(as definedin
extraSimpleTypes.xml ), or your own pattern.

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

Simpletypesarereferredtousingqualifiednames,whichconsistofa prefixanda localname,wheretheprefix
is mappedto a namespace.FortheXMLSchemabuilt-insimpletypesthexsprefixis commonlyused,andfor
theBackbasesimpletypesweusetheb prefix.Whencreatingyourowncustomsimpletypes,it is advisableto
put these in your own namespace.

The XML Schemaspecificationitself providesthe most commonvalidationrules. For example,the value of the
bf:dataType attributein theselect elementof theearlierexample,xs:language , is a standardsimpletype.It limits
the type of data input to letters and numbers:

Example 60 ÐStandard Simple Type

<xs : simpleType xmlns:xi =" http://www.w3/org/2001/XInclude "
xmlns:xs =" http://www.w3.org/2001/XMLSchema " name=" language ">

<xs : restriction base =" xs:token ">
<xs : pattern value =" [a-zA-Z]{1,8}(-[a-zA-Z0-9]{1,8})* " />

</ xs : restriction >
</ xs : simpleType >

Additionally,Backbasedeliversa fewextrasimpletypessuchasemail andcreditcard . Theseareextravalidationrules
thatarenotpartof theXMLSchemaspecification,butbuiltonthatspecificationto createspecificrulesets.Forexample,
locale-specific versions of thepostcodesimple type can be created that match the pattern of national post codes.

Theage inputfieldin theexamplealsospecifiesa datatype:minimum-age-12 . Thissimpletypedefinitionensuresthat
the field only allows an integer value greater than 12:
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Example 61 ÐCustom Simple Type (example Namespace)

<xs : schema xmlns:xi =" http://www.w3/org/2001/XInclude "
xmlns:xs =" http://www.w3.org/2001/XMLSchema "
targetNamespace =" http://example.org/ns/my-datatypes ">

<xs : simpleType name=" minimum-age-12 ">
<xs : restriction base =" xs:nonNegativeInteger ">

<xs : minInclusive value =" 12" />
</ xs : restriction >

</ xs : simpleType >
</ xs : schema>

Thiscustomsimpletypeis a compositeof twoXMLSchemarules.Therestrictionxs:nonNegativeInteger refersto a
built-insimpletypethatstatesthatthevaluemustbeanintegergreaterthanorequalto zero.Wethenfurtherrestrictthat
simpletypebyaddingtheminInclusive constraint,ensuringthatthevaluemustbeanintegergreaterthanor equalto
twelve.

Theminimum-age-12 simpletypeis similarto theemail simpletypeinsofaras it is notdefinedby theXMLSchema
specification. Because it is a custom simple type, and we want to keep standard and custom functionality separate, we place
it itsownnamespace.Toadda customsimpletypetoyourapplication,allyouhavetodois reusethiscodeandchangethe
validationruleto meetyourneeds.Formoreexamples,youcanalsotakea lookat theextraSimpleTypes.xml file in
the BTL bindings.

Ina productionenvironment,thiscustomsimpletypewouldbemovedto a separatefile thatwouldbeincluded
in the application.

Mostof theformfieldshavevalidationin theformof attributesorXMLSchemasimpletypes.Theseattributessettherules,
but by default form validation only happens when the form is submitted.

Forthis, the HTMLform elementhasan eventhandlerfor the submitevent.Whenyousubmitthe formwith a submit
button,thevalidate methodis called,whichchecksthevaluesof everyfieldin theformagainsttheirvalidationrules.If
validationpasses,the formwill be sentto the server,andthe responsewill be placedat the locationspecifiedin the
bf:destination attributeontheform tag.If validationfails,theformwill notbesent,andthevalidationeventsor the
messages functionality can be used to give feedback to the user.

If youwantto validateat othermoments,for examplewhenthevalueof an inputfieldchanges,youhaveto triggerthe
validation explicitly. In the past, to perform validation on a field, you might have attached an HTML event to an input widget:

Example 62 ÐHTML Change Event

<tr xmlns:xi =" http://www.w3/org/2001/XInclude ">
<th >

<label for =" name"> Name:</ label >
</ th >
<td >

<input name=" name" id =" name" onchange =" validateMe(); " />
</ td >

</ tr >

WiththeClientFramework,all form elementsareinstancesofonebaseimplementation.Makinguseof theinheritance,we
canextendtagdefinitionsto addeventsandeventhandlers.In thisexample,weextendtheBackbaseFormsinputBase
element that all input fields derive from by adding event handlers.

TDLis usedto defineandextendtags.Explanationsof TDLandTDLelementscanbefoundin boththeAPIReferenceand
theWidgetDevelopmentGuide. TheTDLcodethatextendsthe inputBase elementto addeventhandlersis shownin
the following listing:

Validation Events
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Example 63 ÐTDL Definition

<d: tdl xmlns:d =" http://www.backbase.com/2006/tdl "
xmlns:smil =" http://www.w3.org/2005/SMIL21/ " xmlns:bf =" http://www.backbase.com/2007/forms "
xmlns =" http://www.w3.org/2002/06/xhtml2/ ">

<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 =" bf:inputBase ">

<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 elementsthat derivefrom inputBasewill now havean eventhandlerfor the changeevent.Thishandlercalls the
validate methodwhichtakestheparticularfieldandchecksthevalidationrules.In thevalidate method,successful
validationdispatchesan eventnamedvalid , whilefailedvalidationdispatchesan eventnamedinvalid . Thesetwo
eventsalsohavehandlerswhichchangethestylingof thefieldsothatyouhavea visualrepresentationof whetherthefield
has correct input.

Asa basicsecuritymeasure,youshouldalwaysperformserver-sideformvalidationin additionto client-side
validation.

Whenthe formin theexampleis submittedandvalidationfails,the invalidfieldsarecolor-codedred.Toemphasizethe
issue, it is possible to display a validation message, as follows:

¥ Add a Backbase Formsbf:messagescontainer widget with anid attribute to handle validation messages

¥ Add a Backbase Formsbf:messagewidget for the error message text

¥ Adda bf:messagesRef attributeto a formor formcontrolthatpointsto thelocationof thebf:messages widget
that contains the error message

Messages are added to forms using thebf:messagesRef attribute:

Example 64 Ðmessage attribute

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

<!-- form information -->
</ form >

Thevalueof thebf:messagesRef attributeis anXPathexpressionthatpointsto theelementthatcontainsthemessages.
In the previous listing, this is thebf:messages element with anid set toform-message :

Messages
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Example 65 Ðmessage 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 application within abf:message element.

Usinga bf:messages containerelementandmultiplebf:message elements,youcancreatemultipleerror
messages.Youcanusethe facet attributeoneachbf:message elementto distinguishwhichpartcaused
the validation error (the schema validation or the required attribute).

Themessagingmechanismis relativelysimple.Thebf:message elementsalwaysexistin theapplication,butarenormally
hidden.Whentheformor formwidgettowhichthemessageis attachedreceivesaninvalidevent,theappropriatemessage
is made visible. This event is dispatched by thevalidation method when validation fails.

TheFormsnamespacecodeusedto beloadedalways,causingunnecessaryoverheadforapplicationswhichdidnotuseit.
Forthisreason,theconceptof ÔprofilesÕwasintroduced.Profilesextenda languagewithadditionalfunctionality:byloading
the formsProfile.xmlfiles insidethe BTL and XHTML folders,XHTMLand BTLare extendedwith the Single Page
Interfacesubmit and validation functionality that the Backbase Forms functionality offers.

Tofacilitateeaseofuse,theFormsprofilesareautomaticallyloadedwhenattributesin theFormsnamespaceareused,e.g.
a bf:destination attributeona HTML form elementwill triggertheloadingof theFormsprofile.It is recommended
howeverto let theBTLandXHTMLFormsprofilesloadassoonasBTLandXHTMLareused,byaddingthefollowingtwo
lines at the start of your application:

Example 66 ÐLoad the Forms Profile

<d: uses namespace =" http://www.w3.org/1999/xhtml "
src =" backbase/4_4_2/bindings/www.w3.org.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 " />

Whenyoulet theFormsprofilesloadautomatically,it is notappliedretroactivelytoelementsbeforetheelement
thattriggeredtheloading.Forexample,if youhaveaninput elementwitha bf:required attributeinsidea
form withouta bf:destination attribute(implyinga regularMulti-Page Interfacesubmit),the Forms
codewillonlybeloadedwhenit reachesthebf:required attribute,andtheform elementwouldnotgetthe
Forms profile extensions.

Theformsfunctionalityis builton topof a numberof interfacesandimplementationsof thoseinterfaces,suchas iInput,
iFormand iValidation. For a completeoverview,refer to the formsnamespacesectionin the API Reference. These
interfaces are located in theforms.xmlfile inside the Forms namespace binding folder.

TheiFormandiInputinterfacesspecifyfunctionalityforthesubmissionof forms.TheXHTMLformtagimplementstheiForm
interface.

Formcontrolsare validatedby evaluatingthe validity propertyor by invokingthe validate() methodon form
widgetsthatimplementtheiValidationinterface.Touseacustomvalidationscheme,youmustoverridethesememberswith
your own code.

The Forms Profiles

Custom Forms and Validation

Client Framework 40

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Additionally,therearea fewabstractclasseslikeformBaseandinputBase, whichcontainbasicimplementationsfor these
interfaces,whichareusedby XHTMLandBTLwhentheFormsprofilesareloaded.It maybeconvenientto extendthese
base classes with your own controls.
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Behaviorsareblocksof functionalitythat canbe appliedto UIelements.Examplesof behaviorsaredragAndDropand
resize. The Client Framework provides several built-in behaviors:

¥ dragAndDrop- enablesawidgettobedraggedtoanotherplacein theapplicationortoallowawidgettobedroppedonto
it

¥ resize- allowselementsto bemadesmalleror largerbyclickinganedgeof thewidgetanddraggingtheedgeto a new
location

dragAndDropandresizeareappliedonaparticularwidgetusingthebehavior attributeandthenameof thebehavioras
the attribute value. This will allow a number of other attributes, events, and methods to be applied to the widget.

Becausethebehavior attributeisdefinedin theXELnamespace,youmustqualifytheattributenamewiththe
e: prefix.Thebehaviorsthemselvesareusuallydefinedin theBTLnamespace,andthereforeyoumustqualify
the attribute's value with theb: prefix.

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

The Drag and Drop functionality of theClient Frameworkdefines:

¥ 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;

Inthissectionwelookat theattributesyoucanspecifytomakea widgetdraggable,andwhatyoucandotomakea widget
into an element that can receive draggable widgets. These attributes are avaible on thedragbehavior.

Widgetsto bedraggedaredefinedby:e:behavior="b:drag" . In thefollowingexample,youseea widgetthatcanbe
dragged around:

Example 67 ÐBehavior 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 >

Thereis nodroppablearea(dragtarget)definedin thisexample,thereforethedraggablewidgetcannotactuallybemoved.
We will see later how to specify droppable area's.

Wecangivea draggablewidgetsextrapropertiesthatcanhelpto constrainwherethewidgetcanbedropped,andwhich
partsof the widgetcanbe usedas a handleto dragit. Thenextexampleshowstwo draggableitems,myGroupand
notMyGroup. In the next section an example with corresponding drag targets will be shown.

Drag and Drop

Basic Drag and Dropping with widgets

Draggable widgets

Behaviors
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Example 68 ÐdragAndDrop with dragItem and dragReceive attributes

<table >
<tr >

<td >
<div e:behavior =" b:drag " dragItem =" 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 " dragItem =" 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 />

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

¥ AnattributedragGroup maybeusedto identifymultipledragtargets.Thisattributecontainslistof tagwordsrelatedto
targetsanddragItems.Theattributeis optional,but if it is present,a dragItem with thesamevaluefor eachof the
dragGroup valuesmustbepresent.ThewidgetwiththedragItem attributeis thewidgetthatcanbeclickeduponan
thatcanbedraggedaround.Thewidgetthattakespartin thedraggingprocessbecauseof itsdragGroup value,canbe
a differentwidgetbutit mustbecontainedin thewidgetthatspecifiesthedragGroup . Thefollowingexampleshowsa
draggable item where the information to be dragged is not equal to the handle to be used to drag it.

Example 69 ÐdragAndDrop with dragItem 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 dragItem =" 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 areomitted,thenthewidgetis still draggableandit canbeacceptedbya target
that accepts all draggable widgets.

¥ TheattributedragConstraint definestheboundariesfor a draggablewidget.Thevaluefor theattributemustbea
validXPathexpression. 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 within its containingdiv :

Example 70 ÐBehavior dragAndDrop with dragConstraint attribute

<div style =" border:1px solid black; width: 500px; ">
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 dragItem =" 3" e:behavior =" b:drag " dragConstraint =" .. " style =" border:1px solid
blue; width:100px; height: 100px; "> draggable item with constraint </ div >

</ div >
</ div >

¥ AnattributeuseDragRole definesthat dragAndDropbehavioris definedfor a childof this widgetusingthe role
attribute. Therole can bedragDrop , dragMove ordragItem .

A drag target is a widget upon which you can drop a draggable widget.

Drag targets
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¥ An attributeb:dragReceive defines a drag target and the widgets it accepts.
Theattributecontainsa list of acceptabletag words,separatedwith a space,relatedto the dragGroup or the
dragItem attributes specified in draggable widgets.

¥ A star ("*" ) means that the widget can receive all draggable widgets:

Example 71 Ðb:dragReceive attribute

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

</ div >

In thenexttwoexamplesyouwill seethedragtargetsfor thedraggableitemsmyGroup, notMyGroup andmyGroup2 ,
whereyoucandragthedraggablewidgetsanywherein theapplication,butwhenyoureleasethemouse,it will returnto its
original position unless it is dropped on the widget that can receive it.

Example 72 ÐdragAndDrop, dragReceive attributes

<br />
<table >

<tr >
<td >

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

</ div >
</ td >

</ tr >
</ table >

Thedragtargetin thenextexampleis not interestingin itself,exceptthatit showsthatthis targetcanalsoreceivedrag
groups.

Example 73 ÐdragAndDrop with dragReceive attribute to receive a dragGroup or dragItem

<div b:dragReceive =" myGroup2" style =" border: 1px solid black; ">
This widget will be able to receive ONLY a group or item called "myGroup2".

</ div >

Wehavealreadyseenthatthewidgettobedraggedis notnecessarilythesamewidgetastheoneyoumustclickuponwith
your mouse to initiate the drag. The widget that you actually manipulate with your mouse, is the drag initiating widget.

¥ Drag initiatingwidgetsare definedby the attributedragItem . The nearestancestorhavinga corresponding
dragGroup will be dragged.

¥ Youcanspecifyan optionalattributedragBehavior on a draggablewidget.It determineswhatwill happento the
draggedwidgetat theendof a draggingprocess.It canbe drop (defaultbehavior),meaningthat thewidgetwill be
instertedinto the DOMtreeas the lastchildof the dragtarget,or move, whichmeansthat the widgetis absolutely
repositioned usingCSS.

¥ thedragBehavior attributeof a draginitiatingwidgetoverridesa dragBehavior attributeof a draggedwidget.It
allowsto haveseveralinitiatingwidgetswith differentdragBehavior valueswhichdefinedifferentbehaviorsof a
dragged widget, depending on which widget is used to initiate the drag.

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

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

¥ real The widget itself is dragged.

¥ symbol Ansymbolis dragged,youcanspecifythissymbolwith thedragSymbolattribute.It maytargetan string
which will be converted to a HTML-node or target a node which will be used as drag symbol.

Drag initiating widgets
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¥ The default action at the end of the dragging process depends on thedragBehavior attribute value.

¥ dragBehavior="drop" . All targetsare checkedagainstthe dragItem and dragGroup attributes.The
dragEnter , dragOver , dragLeave , dragDrop eventsaregenerated.At theendof thedraggingprocessthe
drag source widget is appended to the drag target widget.

¥ dragBehavior="move" . A CSSstyle position attributeof the sourcewidget is set to absolute . The
draggable widget is just moved to a new place.

Example 74 ÐBehavior: dragMove

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

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

Inthissectionwelookintohowyoucancustomizeadraganddropoperationto thematchtherequirementsrequiredforthe
widget. For this we use thedragBasebehavior to hook into the events.

Forthisexamplewe first definea tablewhichhasthedragBasebehaviordefined.Bythiswe receivethedragStartevent
whentheuserinitiateda draganddropoperation.In thisexamplewesimplyshowanalertwhena dragStartis initiated,
indicating the node name of the element that was dragged.

Example 75 ÐTable 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 > Content 1 </ td >
<td > Content 2 </ td >
<td > Content 3 </ td >
<td > Content 4 </ 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 for thedragStartanddragEndevents:

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

¥ dragStart: Creating the symbol we are going to drag

Advanced Drag and Dropping with widgets

Drag and drop columns inside a table
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¥ dragStart: Starting the drag and drop operation usingbtl.drag.dragManager.doDrag()

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

Example 76 ÐdragStart 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 = oSymbol;
//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 >

Tocompletetheexample,weneedto addthelogicwhichdetectsif ourmouseis ontopof anelementwherethecolumn
can be dropped.

Wedothisbyiteratingoverthetableheadcellsandcheckingif thecurrentmouseposititionis at thetargetlocationof the
table head.

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

¥ If thisis notthecaseanymorewecallthesamebtl.drag.dragManager.acceptDragDrop() butthenwithout
any arguments to reset it.

Thisis madevisible,becausethedragManageraddsthebtl-drag-target classto thesymbol,changingit fromredto
green.

WealsoimplementthedragDrop eventhandlerwhichdoesthelogicwhenthecolumnisdroppedonanothercolumn.This
eventwill onlyfirewhenthetargetis accepted,e.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 ÐdragStart 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 > Column 1 </ th >
<th > Column 2 </ th >
<th > Column 3 </ th >
<th > Column 4 </ th >

</ tr >
</ thead >
<tbody >

<tr >
<td > Content 1 </ td >
<td > Content 2 </ td >
<td > Content 3 </ td >
<td > Content 4 </ td >

</ tr >
<tr >

<td > Content 5 </ td >
<td > Content 6 </ td >
<td > Content 7 </ td >
<td > Content 8 </ td >

</ tr >
</ tbody >
<!-- The handlers go here ... -->

</ table >

Andherearetheeventhandlers.Pastethenat theplaceindicatedin theexampleabove.Nowyoucandragthecolumn
header to move the column contents.

Client Framework 47

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Example 78 ÐdragStart and dragEnd event handlers, final

<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 = oSymbol;
//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 ">

<![CDATA[
//Find the column currently under the mouse
var oTHs = this.viewNode.getElementsByTagName('th'), i = 0, oTH;
var iFoundIndex = null;
while(oTH = 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.cellIndex;

} else
iFoundIndex = oTH.cellIndex + 1;

}
}
if (iFoundIndex !== null &amp;&amp; iFoundIndex != event.dragSource.cellIndex &amp;&amp;
event.dragSource != oTHs[iFoundIndex == 0 ? 0 : iFoundIndex - 1 ]) {

//Accept the drag-and-drop
this.iFoundIndex = iFoundIndex;
btl.drag.dragManager.acceptDragDrop(this);

} else {
//Deny the drag-and-drop
btl.drag.dragManager.acceptDragDrop();

}
]]>

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

//Move 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(oTR = aTRs[i++]){

oTR.insertBefore(oTR.cells[iCurrentIndex], oTR.cells[iNewIndex]);
}

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

document.body.removeChild(this.symbol);
this.symbol = null;

</ e: handler >

There are several events related todragAndDropthat you can handle using event handlers.

Here is an overview of the events related todragAndDrop:

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

Events

Event Overview
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Firesonthesourceobjectwhentheuserreleasesthemouseat thecloseof a dragoperation.Theeventis 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 operation.

You can find full details relating todragAndDropevents in theAPI Reference.

Theresizebehaviorallowsyoutoclickontheborderofa widgetanddragitsbordersothatthewidgetbecomessmalleror
larger.Whentheuserclicksontheborderof a resizablewidget,theiconchangesintoa <--> doublearrow.Attributesof
theresizebehaviorallowcontrolovertheresizableedgesof anelement,minimumandmaximumresizecapabilities,and
the visualization of the widget in the process of resizing.

Using the resize behavior

As with other behaviors, you apply theresizebehavior by adding thee:behavior attribute to a particular markup element:

Example 79 ÐBehavior resize

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

Theaboveexampleallowsthe userto resizethe widgetin anydirection.Pressingthe Esc keyreturnsthe last resized
element to its original size.

Inmanysituations,youwantto restrictwhichborderstheusercanresize.If a widgetmustretaina fixedrelationtoanother
element,or is positionedatonesideof theapplication,youwillwanttodisabletheabilityto resizethatborder.Thevalueof
the resizeEdges attributewidgetswhichedgescanbe resized.It acceptsfourpossiblespace-separatedvalues:left,
right,top,andbottom.Thefollowingexampleallowsyouto resizethetopandrightbordersof thebox, butnotthebottom
and left border:

Example 80 ÐBehavior resize with resizeEdges attribute

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

It's best to set positioning to absolute to ensure the desiredresizebehavior.

Torestricttheminimumandmaximumsizeof thewidgetafterresizing,youcanusetheattributesresizeMinHeight ,
resizeMaxHeight , resizeMinWidth , andresizeMaxWidth . Thefollowingexampleletsyouincreasethe width
and height as much as you want, but limits the minimum width and height to 100 pixels:

Example 81 ÐBehavior resize with resizeMinHeight and resizeMinWidth attributes

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

TheresizeType attributedefineswhatthenewborderlookslikewhenthewidgetis in theprocessof beingresized.By
default,theresizeType is settooutline ; thisshowsastraightlinethatrepresentsthenewboundaryof theelementon
thethreeedgesthatarebeingaltered.Theline valueonlyshowsa lineontheedgethatisbeingcurrentlymoved.Thereis
also areal value that re-renders the box as it is being moved.

Settingthe resizeType attributeto real givesthemostaccuraterepresentationof theboxas it is being
resized, but is also the most CPU intensive.

resize
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As with the dragAndDrop behavior,you can set additionallimits (besidessize itself) on the resize action.The
resizeConstraint attributeallowsyouto useanXPathexpressionto definea boundaryfor a resizedwidget.In this
example, we set theresizeConstraint attribute so that the widget can be resized no larger than its parent:

Example 82 ÐBehavior 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 >

Advancedusecaseswouldinvolvestoringthenewpositionof a widgetsothatthewidgetis alreadyresizedthenexttime
the user views the application, or allowing the user to reset the widget to a previously resized position.

Theresizebehaviorhasprovidedfourcustomeventsthatyoucanhookinto.Theseeventscovereachphasein theresize
process.Theywill comein handywhenyourneedsexceedthe out-of-the-boxfunctionalityof the resizebehaviorand
attributes.Mostoften,youwon'tnecessarilywanttooverridethedefaultbehaviorof theevents,butyoumightwanttohook
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 theobjectis aboutto change.Setsthenewdimensionsof theobjectandcompletesthe
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.

¥ newHeight*- New height of resized widget. Can be modified by event handler.

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

¥ 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 stored in theDOM currentTarget property.

AswiththedragAndDropbehavior,in ordertohookintoa customevent,youneedtodeclareaneventhandler.Inthebody
of the handler, you add a new event listener that names the widget you want to listen to and the event to listen for:

Resize Custom Events
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Example 83 Ðresize with addEventListener

<b: box xmlns:xi =" http://www.w3.org/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.getElementById('myBox');
oTarget.addEventListener('resizeend', myFunction, false);

</ e: handler >
</ b: box >

Whentheresizeend eventoccursonthespecifiedwidget(thebox), theJavaScriptfunctionmyFunction is executed
along with the default behavior attached to the custom event.

Example 84 Ðresize event myFunction

<head >
<script type =" text/javascript ">

function myFunction(event) {
alert('The value of the newLeft property is:' + event.newLeft);

}
</ script >

</ head >

In thiscase,wesimplydisplayoneof theeventobjectproperties;thenewleftborderpositionof thewidget.Thisway,we
can hook on custom functionality to each stage of theresizeprocess.
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OnceyouhavedevelopedyourUI,youmostlikelyhavea clean,richwebapplicationinterface.Theproblemis thatit doesn't
do anything, and that's where events and extended functionality come into play.

Eventsreferto anykindof interactionwiththeapplication.Aneventcanbedispatchedasa resultof userinput,suchasa
button click. A change in the system, such as the loading of an external snippet, can also trigger the dispatching of an event.

Eventsarefiredall the time,but few eventsactuallydo anythingto yourapplication.Youcanclickon anypixelin your
application,butonlycertainbuttons,images,andotherelementswill react.Ortheapplicationmayreactwhenyouclicka
button,but simplymousingoverthe buttondoesnothing.That'sbecausethe firingof an eventdoesn'tmeanthat the
applicationwill change.First,theeventhastobehandled (forthatparticularUIelement)bytheapplicationdeveloper,and
secondly,theapplicationdeveloperhasto writefunctionalitythatdescribeshowtheapplicationwill reactto theevent.This
functionalitymaybeanalertbox,submittingdatato a server,openinga panein a BTLwidget,changinga CSSclass,or
almost anything else you can imagine.

We can break this process down into two stages:

1. An event is triggered by a user (or, sometimes, the system itself) who interacts with an application widget.

2. The event is 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 ÐXEL 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 thee prefix to denote XEL execution language elements.

TheXELhandler tagmanages(handles)a particulareventontheparentwidget.Inthiscase,it handlestheclick event.
Youcouldplacetwo differenthandlerson thesameparentelement,so that theapplicationrespondedbothto a click
event and amouseover event on the parent.

Thecodenestedinsidethehandler tagconstitutesthefunctionalityexecutedaftertheeventis fired.In thisexample,we
useJavaScriptto callanalertfunction.However,becauseweprovidebotha JavaScriptanda declarativeAPI,youcanuse
XEL or JavaScript in the body of the handler.

Thefollowingchapterswill covereventsandextendedfunctionality.In thesechapters,you'llgainanunderstandingof what
events we support, how you can use them, and how to use XPath and our APIs to create advanced applications.

Thegeneralideabehindaneventhandler(oraneventlistener,whichis,forourpurposes,similar)is thatyouattachanevent
handleras an attributeor childof a particularapplicationwidget.Thatis, youattachthe eventhandlerto a partof the
application(adiv , ashoppingcartimage,abutton,a tabBox) where,in responsetouserinteraction,theapplicationshould
do something (upload data to a server, change an image, process a form).

Events and Extended Functionality

Event Handlers

Events
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Onceyouattachtheeventhandlerto an applicationelement,youmustalsodefinewhateventtypesshouldbe handled.
Sometimesyouwantaclicktobehandled,whileothertimesmayrequireakeypressorsomeothersystemchange(suchas
the addition of a newDOM node).

TheClient Frameworksupportsdifferenteventhandlersandtypesto giveyoupowerandflexibilityin definingeventsin
yourapplication.Thischapterwill provideanoverviewof thesemechanismsandtypesaswellassomebackgroundtheory
on how events work.

Questions answered in this chapter:

¥ What event handling mechanisms does theClient Frameworksupport?

¥ Does theClient Runtimeor the browser process the events?

¥ What event types does theClient Frameworksupport?

¥ Can I create custom events?

¥ What are the three phases of an event?

TheClient Frameworksupports the following event handling and listening mechanisms:

¥ XELhandler tag

¥ HTML attributes

¥ Document Object Model Core SpecificationEvent Listener Methods (not yet supported by all standard client browsers)

¥ Observer/Broadcaster

Let'stakea lookat howthe XELhandler tag works.TheXELhandler widgetis a declarativewayto defineevent
handlers.It declaresaneventhandleronaXHTML,BTL,orothermarkuplanguagewidget.Thehandlerwillhandleaspecific
eventtypeontheparentwidget.Whenthiseventhappensontheparentwidget,thecodewithinthehandler tagwill be
processed by the Client Runtime.

TodefineanXELhandlerona widget,placeit in yourapplicationasa childof thatwidget.Thenextexampleis verysimilar
to the previous one.

Example 86 ÐXEL handler widget basic implementation

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

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

</ div >

This widget belongs to the XEL execution language. Refer to the chapter onXEL[p. 24]for more information.

Thiscodesnippetsaysthat if thereis an eventof typeclick performedon the parenttag of the handler (thediv
element), then execute the code nested within thehandler tag.

Validvaluesof the type attributeincludestandardsupportedeventtypes,Client Frameworkcustomevents
(forexample,extraeventsoreventsdefinedona BTLwidget),andapplication-definedcustomevents.Referto
the section onevent types[p. 56]for more information.

Thehandler widgethastwoattributes:event andtype . Theevent attributeof thehandler tagdescribeswhatevent
typeto handle.Thiseventtypecanbe anystandardDOMeventtype,anothersupportedeventtype(wesupportsome

Event Handling and Listening Mechanisms

The XEL handler Tag
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Microsofteventtypes),or it canbea customevent.Forexample,thetree UIwidgetcreatesa customeventcalledopen
that is fired when atreeBranchis opened.

The event attributesspecifiesthe contenttype of the handlerbody.Possiblevaluesfor the type attributeare
application/xml , whichspecifiesthat the bodyis writtenin declarativelanguages(suchas XELand Command
Functions), ortext/javascript , which would enable you to writeJavaScriptcommands in the body of thehandler .

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

In manyof our examples,we will createbasicfunctionalityinlinein our handler.However,it is a better
developmentpracticetocallanexternalfunctionormethod.Thisencouragescentralizedcodemaintenanceand
reusability.Forexample,youmaywantto call thesamefunctionif a userclickson a widgetor pressesthe
enter key.If youwrotethiscodeinline,youwouldhaveto writeit in thebodyof eachhandler.Conversely,
each handler could call the same function.

YoumaybealreadyfamiliarwithHTMLeventhandlingattributessuchasonclick andonmouseover . Theseattributes
offer an easyJavaScriptway to declare event listeners on an application widget.

HTMLeventhandlersalwaysstartwiththewordon. Therestof thenameis thenameof theeventthatis handled.Thiscan
be a standard event typeclick -> onclick or a custom eventlightningStrike -> onlightningStrike .

TouseHTMLeventattributesthatareprocessedbytheClientRuntimeandoperateoncontroller objects,addthee: prefix
to the HTML event attribute.

YoucanalsouseHTMLattributeswithoutthee: prefix,justasyouwouldin anordinaryapplication.However,there'sone
catch:theseeventswill beprocessedby theclientbrowser,notby theClientRuntime.Similarly,applicationchangeswill
takeplaceon theViewDOM,not theModelDOM.Thefollowingcodesnippetshowstwoeventhandlersattachedto two
buttonwidgets. The first is processed by the Client Runtime, while the second is processed by the client browser:

Example 87 ÐHTML 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 theexample,thecontextof execution(representedby thekeywordthis is differentif theevent
operates on thecontrollerspace or the view space.

TheClient Frameworkcontainsanimplementationof theDOMCoreLevel2. Thisimplementationincludesmethodswhich
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 terms.

Byaddingandremovingeventlisteners,youcancontrolduringapplicationruntimewhateventsarehandled.Let'ssay,for
example,thatyouhaveanimageof a shoppingcartandaninputfieldthatrepresentsa orderquantity.Whenyouclickon
theimage,theorderis submittedto theserver.However,youdon'twanttheimageto beclickableuntila valueis entered
into the inputfield(normallyyouwouldvalidatethe inputfield to ensurethat the valuewasa positiveinteger,but let's
assumethevalueis greaterthanzero).Toaccomplishthis,youcanaddaneventhandlerto theinputfieldthatwill handlea
change event. Then, as inline functionality, you add your event listener using theaddEventListener method:

HTML attributes

DOM Event Listener Methods
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Example 88 ÐDOM addEventListener method

<img id =" shoppingCart " src =" media/adg_shopBlueOrig.png " />
<input type =" text ">

<e: handler event =" change " type =" text/javascript ">
oShoppingCartImage = bb.document.getElementById('shoppingCart');
oShoppingCartImage.addEventListener('click', myFunction, false);

</ e: handler >
</ input >

TheaddEventListener takesthreearguments:thewidget(representedas a JavaScriptobject)to whichtheadded
listenerwill be attached,the functionthatwill be executedwhenthiseventis handled,andwhethertheuserwishesto
initiatecapture.Whentheapplicationfirstloads,clickingontheimagewillproducenofunctionality.However,aftertheinput
value has changed, clicking on the image will now be handled, andmyFunction will be executed.

SomeclientbrowserscannotprocessDOMLevel2 methodssuchasaddEventListener . Asa result,you
canonlyusethesemethodsinsidean XELhandleror someotherlocationthat is explicitlyprocessedby the
Client Runtime.

Observeris a designpatternconcernedwithbroadcastingchangesin stateof a singleobject(commonlyreferredto asthe
broadcaster)to oneormoreobservers.Fora webapplication,thestateof anelementis definedbyits attributesettings.So
fora Backbaseapplication,thepatterngovernshowchangesto theattributesettingsofa specificbroadcastingelementare
propagated to observing elements.

Thebroadcastercanbeanyelement,or it canbea specialBTLelementnamedbroadcaster . If anelementotherthan
broadcaster is used,all the attributesettingsof the broadcasterare propagated.Thebroadcaster elementis
intendedto beusedeitherif thereis a requirementto implementa broadcasterthatis nota visualelementor if attribute
settings are to be propagated selectively.

Foran elementto be an observer,the XELobserves globalattributeis addedto its attributelist. Observerelements
reference the broadcaster by setting theirobserves attribute to theid of the broadcaster.

Becausethe observes attributeis definedin the XELnamespace,you must explicitlythe declarethe
namespace on theobserves attribute with thee: prefix.

Thefollowinglistingdemonstrateshowa changeto the settingof the broadcasterstyle attributewill be propagated
automatically to thestyle attribute of two observer elements:

Example 89 ÐBTL broadcaster

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

<div e:observes =" colorChanger "> Observer 1 </ div >

<div e:observes =" colorChanger "> Observer 2 </ div >

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

Wheneveranattributeonthebroadcasteris changed,a broadcast event,is dispatchedontheelementsthatobservethe
broadcaster. By default, this event causes the attributes of the observers to be synchronized with those of the broadcaster.

Eachtimea pageis loadedthatcontainsa broadcaster,its attributesettingsarepropagatedto all observers.
Thisis becauseconstructingthepage,andhencesettingthebroadcasterattributes,causesthebroadcast
eventtobefired.Thisis evidentin theexamples,wherethestyle of theobserverelementsis immediatelyset
to "color: turquoise" .

Thebroadcast event can be handled using the XELhandler element, as shown in the following listing:

Observer
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Example 90 ÐBTL 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.getElementById('colorChanger'), 'setAttribute',
['style', 'color: yellow']); "> Set the broadcaster style attribute </ b: button >

In certaincasesit maybe necessaryto influencetheobserver/broadcasterdefaultbehavior(whichis to synchronizethe
attributesof theobserverswith thoseof thebroadcaster).Tooverridethedefaultbehavior,it is necessaryto interceptthe
broadcast event, perform a custom action, and prevent the default action that synchronizes the attributes.

Thefollowinglistingdemonstrateshowto overridethe defaultsynchronizationaction,makinguseof informationabout
attribute changes that are contained on theeventobject:

¥ attrURI- 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 ÐBTL broadcaster event interception

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

<div e:observes =" colorChanger ">
Observer
<e: handler event =" broadcast " type =" application/javascript ">

<![CDATA[
if (!event.attrURI && event.attrName == 'style' && event.attrValue == 'color:
yellow') {

bb.callMethod(bb.document.getElementById('colorChanger'), 'setAttribute',
['style', 'color: red']);
event.preventDefault();

}
]]>

</ e: handler >
</ div >

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

Eventtypesrefersthekindof eventsthatcanoccurin anapplication.Theymayhaveto dowithmousemovement(click,
mouseover),keyboardcommands,systemchanges(load,DOMNodeInsertedIntoDocument),or otherinteractionswith the
application.Theycanbeusedas thevalueof theevent attributeof anXEL handler tag,or asanonEvent HTML
eventattribute.It is importantto understandwhateventtypesaresupported,becausethenyouhavea clearsenseof what
types of interactions on which you can attach handlers/listeners.

Allmarkuptagscanhandleallsupportedevents.Asaresult,whenlookingat theAPIReference, youwillseeall
supportedeventslistedfor eachwidget.However,someeventsdon'tmakesensein the contextof certain
widgets.Forexample,thetextInput eventwill neverbedispatchedfroma non-textwidget.Asa result,even
though the event is supported, it will never be dispatched by that widget because that event will never occur.

Please consult theAPI Referencefor a list of supported events per widget.

TheClient Runtimesupports the following event standard types:

Event Types
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¥ DOMLevel 3 Event Types (sub-set)

¥ Client Framework(non-DOM) events

¥ BTLwidget custom events

The following table lists supportedDOM 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 and
after an attribute node has been added to or removed
from a widget.

Yes No

DOMCharacterDataModifiedOccurs after CharacterData.data or
ProcessingInstruction.data have been modified but the
node itself has not been inserted or deleted.

Yes No

load The DOM Implementation finishes loading the resource
(such as the document) and any dependent resources
(such as images, style sheets, or scripts).

No No

unload The DOM implementation removes from the environment
the resource (such as the document) or any dependent
resources (such as images, style sheets, scripts).

No No

abort The loading of the document, or a resource linked from it,
is stopped before being entirely loaded.

Yes No

error A resource failed to load, or has been loaded but cannot
be interpreted according to its semantics such as an
invalid image, a script execution error, or non-well-formed
XML.

Yes No

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 been
modified since gaining focus.

W3Cspecifications for thechange event
differ from many browser implementations.
We follow theW3Cspecifications. Some
widgets dispatch this event immediately -
they do not wait for the blur event.

Yes No

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 element.No No

* Refer to the section onDOM Event Flow[p. 59]for information on the bubbling phase and cancelable actions.

ThefollowingtablelistssupportedClient Framework(non-DOM) events.Theseeventtypesmaybesupportedbyanother
specification (i.e. Microsoft) or added by Backbase for user convenience.

Event Type Description Bubbles Cancelable

keypress Dispatched when the user presses an alphanumeric key.Yes 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 No

mouseleave Fires when the user moves the mouse pointer outside the object
boundary.

No No

BTL widget custom events

EachwidgetandbehaviorcontainsitsownAPI - a setofattributes,properties,methods,andeventhandlersfortheuserto
hookinto.Sometimesa widgetorbehaviorcreatescustomevents.Theseeventsmayaddextraor changedfunctionalityto
existingevents(overriding),or theymayexistbecausea widget/behaviorhasa particularspecificfunctionalitythatwewant
theapplicationto reactto.Agoodof exampleof thisis thedragAndDropbehavior.Whenyoudraganobject,a numberof
things actually take place:

¥ A drag action starts (dragStart )

¥ A dragged widget goes over a valid drag target (dragEnter )

¥ A dragged widget leaves a valid drag target (dragLeave )

¥ A drag action ends (dragEnd )

Ateachpointin thisprocess,youmaywantto dosomething- perhapsyouwantto notifypeoplewhentheyaredragginga
widgetintoa validor invalidarea.Forthispurpose,weaddeventsto theAPI of thewidget/behavior.Youcanusethese
eventsjust like anyotherevent- as the valueof an XEL handler(e:handler event="customEvent" ) or as an
HTML attribute (e:oncustomEvent ).

The Backbase custom widget/behavior events are described in theAPI Reference.
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JustaswecreatecustomeventsinourBTLwidgets,youcancreateanddispatchyourowncustomeventsin thebodyofan
XELhandler (either inline or in a called function):

Example 92 ÐDOM dispatchEvent method

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

alert('I am the shoppingCartInvoked handler!');
</ e: handler >

</ img >
<input type =" text ">

<e: handler event =" change " type =" text/javascript ">
var oShoppingCartImage = bb.document.getElementById('shoppingCart');
var oEvent = bb.document.createEvent('Events');
oEvent.initEvent('shoppingCartInvoked', false, false);
oShoppingCartImage.dispatchEvent(oEvent);

</ e: handler >
</ input >

It takesthreestepsto createanddispatchanevent.First,youcreatetheeventobject.Second,youinitializethateventand
set its properties(includingtheeventname).Lastly,youdispatchthatevent(whenthechange eventis handledon the
input field) to an event target (oShoppingCartImage ).

createEvent() anddispatchEvent() are methodsof the DOM document object,while initEvent() is a
method of theDOM event object. Refer to theAPI Referencefor details.

dispatchEvent() is also a method of theelement object.

All eventsin the Client Frameworkfollowthe DOM eventflow.Thethreephases(capture,target,andbubble)of the
DOM eventflow determinehow an eventis dispatchedthroughthe application.Duringthe capturephaseof event
propagation,theeventfollowsa pathfromtherootof theDOM treedownto thetargetnode.Theeventcanbehandledat
anyancestorof the targetnode.Thetargetphasetakesplacewhenthe eventreachesthe targetnode.In the bubbling
phase,theeventisdispatchedbackupfromthetargetnode(thenodehandledorthathasanattachedlistener)to therootof
the tree.

Figure 8DOM Event Flow

Custom Event Creation

DOM Event Flow and Cancelable Events
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Implementationsmayhavea defaultactionassociatedwith an eventtype.Anexampleis the [HTML4.01]formwidget.
Whentheusersubmitstheform(e.g.bypressingona submitbutton),theeventsubmitis dispatchedto thewidgetandthe
defaultactionfor this eventtypeis generallyto senda requestto a Webserverwith the parametersfromthe form.A
cancelableeventis aneventassociatedwitha defaultactionwhichis allowedtobecanceledduringtheDOMeventflow.At
anyphaseduringtheeventflow,thetriggeredeventlistenershavetheoptionof cancelingthedefaultactionorallowingthe
default action to proceed.

HTMLreflowis theprocessbywhichthegeometryof layoutformattingobjectsarecomputed(Reflow- Wikipedia ). It is a
commonWebUIpatternthatensuresthe layoutis synchronizedwith dimensionalchangesmadeto theparentelement,
whether it is another UI control or the view container itself.

TheBackbasereflow eventprovidesa mechanismforhandlinglayoutchanges.It allowsprogrammaticsynchronizationof
layoutfor thosecircumstanceswhereautomaticchanges(resultingfromtheuseof relativedimensionalunits,suchas%or
em) are inadequate.

Thereflow eventallowslayoutcontrolsto monitorchangesandupdatetheirownview.Forexample,to maintaina
complexlayout,a panelSetcanbe configuredto reactto dimensionalchangesencounteredwhena browserwindowor
parentelementis resized.Similarly,controlssuchas theslidercanbeprogrammedto recalculatedthegrippypositionin
response to changes to the width of the parent element.

Useof thereflow eventismostlikelyincircumstanceswherethelayoutis calculatedprogrammaticallybecauseofaneed
to workaroundCSSissues.A typicalexampleis theCSSBoxModel,wheredifferentbrowserimplementationsmeanthat
controlssetto sizeto 100%of theviewareacanresultin theappearanceof scrollbars.Automatedresizingof theheight
dimensionof widgetsis anothercommoncasewhereCSSoftencannotsynchronizethe layoutreliably.In suchcases,
reflow allows the layout to be synchronized programmatically.

As with all events,recommendedpracticeis to separatethe eventhandlingmechanismfrom the page
implementation,otherwisepagesemanticsaremixedwithimplementationartifacts.Instead,goodpracticeis to
implementlistenersto monitorevents.Theimplicationsarethateventsshouldtypicallybeimplementedinline
only for the purposesof debuggingandprototyping,and that customcontrolsare developedwith implicit
support for event handling.

Keyboard Events

TheKeyboardEventinterfaceprovidesspecificcontextualinformationassociatedwithkeyboardevents.Thereareseveral
keyboardeventsavailablefor yourapplication:keydown , keyup andkeypress . Whilethe first two aredefinedin the
DOM-Level-3-Events specification, keypress has been added for legacy reasons, We do not recommend using it.

Theexamplebelowillustrateshowthekeydown eventcanbeusedtoanimatea squarewithhelpofarrowkeys.Firstclick
the square to enable the interaction, then use the arrow keys to move it.

Layout Events

Keyboard and Text-Input Events
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Example 93 ÐKeyboard Events

<div style =" height:400px; border: solid 1px black ">
<div id =" pointer " style =" position:relative; left:100px; top:100px; height:100px;
width:100px; border: dotted 2px red ">

<e: handler event =" keydown " type =" application/xml " defaultAction =" cancel ">
<e: variable name=" keyIdentifier " select =" $event/property::keyIdentifier " />
<e: choose >

<e: when test =" $keyIdentifier = 'Up' ">
<smil : animate by =" -30px " targetElement =" pointer " attributeName =" top "
dur =" 200ms" fill =" freeze " />

</ e: when>
<e: when test =" $keyIdentifier = 'Down' ">

<smil : animate by =" 30px " targetElement =" pointer " attributeName =" top "
dur =" 200ms" fill =" freeze " />

</ e: when>
<e: when test =" $keyIdentifier = 'Left' ">

<smil : animate by =" -30px " targetElement =" pointer " attributeName =" left "
dur =" 200ms" fill =" freeze " />

</ e: when>
<e: when test =" $keyIdentifier = '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 keyIdentifier property can be found in the specification available at
http://www.w3.org/TR/DOM-Level-3-Events/keyset.html#KeySet-Set. For the completeAPI of the KeyboardEvent
interface, refer to theAPI Referenceor to the online specification athttp://www.w3.org/TR/DOM-Level-3-Events/.

Text Events

Theeventtype textInput appliesonly to charactersand is designedfor 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 ÐText Input Events

Enter text:
<input type =" text " id =" input ">

<e: handler event =" textInput " type =" application/xml ">
<c: setText select =" $event/property::data " destination =" id('output') " />

</ e: handler >
</ input >
<br />
Text entered so far:
<span id =" output " />

Above, the text that you type in theinput field is mirrored to an output area.

Client Framework 61

Copyright 2004 - 2009 Backbase BV, All Rights Reserved

http://www.w3.org/TR/DOM-Level-3-Events/keyset.html#KeySet-Set
http://www.w3.org/TR/DOM-Level-3-Events/


XML Path Language(XPath) is a W3Clanguagefor targetingpartsof anXML document.Whenworkingdeclaratively,
XPathgivesyoua powerfulmechanismto selectandoperateonyourapplication.It alsogivesyoutheabilityto perform
logic and basic programming functions.

In theClient Framework, you will generally useXPathwhen working withXELor declarativecommandattribute values.

Bydefault,XPathexpressionsoperateon thecontroller space.However,youcanalsoaccessnodesin the
view or model space.Pleasesee the sectionon XPath in the NavigatingTreeschapterof the Widget
Development Guide.

Theselect attribute,forexample,issettoacceptanXPathexpressionto targetanelement.Thisexampletargetsalldiv
elements in the application:

Example 95 ÐBreak Implementation

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

</ e: for-each >

XEL andcommandattributesaresetbydefaulttobein "stringmode",wheretheacceptedvalueis a string,or
in "XPathmode",wheretheacceptedvalueis anXPathexpression.In theAPIReference, theattributetype
will statethedefaultmode.Pleaseseethesectionin thischapteronEvaluatingAttributeParameters[p.62] for
more information on attribute values.

WesupportXPathversion1.0(andsome2.0functions).WhenyoucanuseanXPathexpressionasanattributevalue,you
can use any supportedXPathcommand.

Thischaptercontainsa fewClient FrameworkimplementationexamplesonXPath, suchashowto targetpropertyvalues
or theviewspace.At theendof thischapter,weprovidea shortXPathreferenceandimplementationnotes.Referto the
W3C for completeXPathspecifications.

Occasionallyyouwill needto obtaina controller propertyvalueasthevalueof a select attribute.Becausetheselect
andotherattributesrequireanXPathexpression,we haveprovideda syntaxto getcontrollerpropertyinformationusing
XPath. A classiccasewouldbethechangedvalueof aninputfield.Whenthevalueis changed,theattributevalueis not
reset; therefore, you need to get avalue property to get the current value.

Youcan use XPath to accesspropertyinformationby usingthe syntaxproperty::nameOfProperty . Here'san
example of storing a property in anXELvariable:

Example 96 ÐXEL get property with XPath

<div >
<e: handler event =" click ">

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

</ div >

Differentlanguagesevaluateattributeparametersin differentways.Forexample,in XHTML, parametersare always
evaluatedas strings.In contrast,while someXEL and commandattributesare alsoevaluatedas strings,especially
attributessuchasname thatcanonlybestrings,otherattributes(notablyattributesthatpointto anelement,likeselect )

Accessing Controller Properties

Evaluating Attribute Parameters

XPath
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acceptbothXPathandJavaScriptasvalidvalues.WithXPathandJavaScriptsyntaxat yourdisposal,youcancreate
complexXPathexpresssions that point to a node or node set orJavaScriptfunctions as attribute values.

String Mode

Whentheattributesisevaluatedbydefaultasastring,youcanforceit toevaluateasXPathbyusingcurlybrackets{} 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 be evaluated asXPath:

Syntax Explanation Attribute Value

'blue' or "blue" Considered a string, without further
evaluation.

blue

//div Evaluated as anXPathexpression,
where the first item of the resulting
sequence is used.

Firstdiv widget only

[//div] Evaluated as anXPathexpression,
where all the items of the resulting
sequence are used.

Alldiv elements in document

{/div/my:elem} Evaluated as anXPathexpression,
where the first element of the result
sequence is cast to a string type.

String value ofmy:elem element

javascript:alert('Alert Box');,
javascript:6+3;

The values after the colon are
evaluated as aJavaScript
expression. No return statement is
expected.

"Alert Box" (in alert), 9

XPathis a languageforaddressingpartsofanXML documentwhichoperatesontheabstract,logicalstructureofanXML
document,ratherthanits surfacesyntax.It modelsanXML documentasa treeofnodeswhichareofdifferenttypes,such
aswidgetnodes,attributenodesandtextnodes.XPathalsoprovidesbasicfacilitiesfor manipulationof strings,numbers
and booleans.

Theinformationin thissectionis designedto provideanoverviewof theXPathAxis,functions,andoperatorssupportedby
Backbase,andprovidessomesimpleXPathexamples.FormoreinformationonXPath, seetheBTL ReferencePDF, or
W3SchoolsXPathTutorial .

XPathAxes

Anaxisdefinesa node-setrelativeto thecurrentnode.Thelocationpathconsistsofoneormoresteps,eachseparatedbya
slash,andcanbeabsoluteorrelative.Anabsolutelocationpathstartswitha slash( / ) anda relativelocationpathdoesnot.
Forexample,an absolutelocationpath/step/step/...anda relativelocationpathis step/step/.... Eachstepis evaluated
against the nodes in the current node-set.

The syntax for a location step isaxisname::nodetest[predicate], where:

¥ an axis (defines the tree-relationship between the selected nodes and the current node)

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

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

The following table describes theXPathAxis:

XPath Reference
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Axis Name / Shorthand NotationDescription Syntax Examples

child::

Abbreviation: If an axis is not
specified, thechild::is used
implictly.

Selects all or specified children of
the context node.

child::*selects all the child elements
the context node.

child::p[2]selects the secondp child
of the context node.

parent::

Abbreviation:..

Selects the parent of the context
node.

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

ancestor:: Selects all or specified ancestors
(parent, grandparent, and so on) of
the context node. The closest
ancestor (its parent) comes first in
the node list.

ancestor::*selects all ancestors.

ancestor::tableselects all table
ancestors.

ancestor::b:window[1]selects the
firstb:window ancestor.

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

ancestor-or-self::*

ancestor-or-self::table

ancestor-or-self::b:window

attribute::

Abbreviation:@

Selects all attributes of the context
node.

@*selects all the attributes of the
context node.

@id selects the id attribute of the
context node.

property:: Selects all properties of the context
node.

property::value selects the
value property of the context node.

self::

Abbreviation:.

Selects the context node. Note: If you do not specify a
b:target , by default the context
node is selected

descendant::

Abbreviation://

Selects all descendants, (children,
grandchildren, and so on).

//p selects allp children of the
context node.

descendant-or-self:: Selects the context node and all its
descendants (children,
grandchildren, and so on).

descendant-or-self::pselects allp
elements below the context node
and the context node itself if it is
also ap element.

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

preceding::

preceding-sibling:: Selects all siblings before the
context node. If the context node is
an attribute node or namespace
node, this axis will be empty.

preceding-sibling::*[3]returns the
sibling before the context node.

following:: Selects everything in the document
after the closing tag of the current
node.

following::

Client Framework 64

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Axis Name / Shorthand NotationDescription Syntax Examples

following-sibling:: Selects all siblings after the context
node. If the context node is an
attribute node or namespace node,
the axis is empty.

following-sibling::*[1]returns the
first sibling after the context node.

XPathOperators

AnXPathexpressionreturnsa sequenceof nodes,stringvalues,booleanvalues,or numericalvalues.XPathoperators
behavein muchthe sameway as similaroperatorsin otherlanguages.Theyare usedto performarithmetic,value
comparison, general comparison, node comparison, test Booleans, and there are also operators that combine sets of nodes.

The following tables is a list of supportedXPathoperators:

Operator Description Example Return Value

| (Union) Union that computes two
node-sets

//book | //cd
//book union //cd

Returns a node-set with all book and
cd elements

+ Addition 6 + 4 10

- Subtraction 6 - 4 2

- Unary minus (negation) -69 -69

* Multiplication 6 * 4 24

div Division 9 div 6 1.5

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

!= 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

lt Less than price lt 9.80 true if price is 9.00, false if price is
9.80
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Operator Description Example Return Value

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

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

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

or Boolean disjunction (A or B) price=9.80 or
price=9.70

true if price is 9.80, false if price is
9.50

and Boolean conjunction (A and B)price>9.00 and
price<9.90

true if price is 9.80, false if price is
8.50

is Ordering/identity comparison
between nodes

../*[not(. is current())]all child elements of the parent
element, except the current node

except Difference of sequences
considered as sets of nodes

../* except . all child elements of the parent
element, except the current node

intersect Includes a node in the result if it
is in both the two sets

following::p intersect
$myvar//*

allp elements of the context node,
provided they are descendents of the
node in variable$myvar

The following is a list ofunsupportedXPathoperators:

¥ castable as

¥ instance of

¥ treat as

¥ cast as

¥ return

¥ every

¥ some

¥ then

¥ else

¥ for

¥ to

¥ <<

¥ >>

XPath limitation:Usingan XPath expressionthat usesan operatorANDtargetsa hyphenatedattributeor
widgetnamein whichanXPathreservedwordis usedgivesincorrectresults.Examplesof reservedwordsare
operatornamessuchasin or eq. (Usinghypenationsuchas@value-ofis permitted).In thefollowingexample,
XPathcannot resolve the targetin-x attribute:
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Example 97 ÐHyphenated Attributes

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

<e: call function =" alert " parameter1 =" boolean(@in-x='y') " />
<e: call method =" setAttribute " name=" 'in-x' " value =" 'g' " />
<e: call function =" alert " parameter1 =" boolean(@in-x='y') " />

</ e: handler >
</ div >

XPathFunctions

XPathincludesover100built-infunctions:therearefunctionsforstringvalues,numericvalues,dateandtimecomparison,
nodeand QNamemanipulation,sequencemanipulation,Booleanvalues,and more.For example,the id() functionis
frequently used to select a widget by its unique ID;id('mainlayer').

¥ declared()- tests if variable is declared.

The following is a list ofunsupportedXPath 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

¥ unordered

XPathExamples

The following table provides some examples of targeting:

XPathSyntax Explanation

../.. self, parent, parent

Start from context node (self ) and walk up two parents.

../../div self, parent, parent, namedchilddiv elements.

Start from context node (self) walk up two parents, get the children,
and filter out everything but thediv elements.

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

Start from context node (self) and retrieve thethird siblingafter the
context node.
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XPathSyntax Explanation

preceding-sibling::*[2] self, anysecond preceding sibling.

Start from context node (self) and retrieve thesecond siblingbefore
the context node.

id('mylayer')/following-sibling::*[2] unique id, second siblingwith 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. For
example, ifmylayer is adiv , it returns the second siblingdiv
widget.

../../div[2] self, parent, parent, namedchilddiv elements, selectsecond child.

Start from the context node (self), walk up through two parents,
match alldiv elements, and select the second child widget in the
div elements.

id('mainlayer')/div[@state='selected'] unique id, children that arediv elements where attributeb:state
isselected .

Start from the unique ID element, and return all child elements of type
div where the attributestate is set toselected .

id('mainlayer')/div [@state='selected' and
@behavior='button']

unique id, children that arediv elements where attributestate is
selected andattributebehavior isbutton .

Start from the unique ID element, and return alldiv child elements
where the attributestate is set toselected and the attribute
behavior is set tobutton .

id('mainlayer')/div[@state='selected' and
@behavior != 'list']

unique id, children that arediv elements where attributestate is
selected and attributebehavior isnot list

Start from the unique ID element, and return alldiv child elements
where the attributestate is set toselected and the attribute
behavior isnotset tolist .

id('mainlayer')/div[@behavior='button' or
@behavior='toolbutton']

unique id, children that arediv elements where attributebehavior
isbutton or toolbutton .

Starts from the unique ID element, and return alldiv child elements
where the attributebehavior is set tobutton or toolbutton .

id('mainlayer')/@behavior unique id, return the value of attributebehavior

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

property::propertyName Targets acontrollerproperty with the namepropertyName .

view()/id('myDiv') Targets an element with anid ofdiv in theviewspace.

model()/id('myDiv') Targets an element with anid ofdiv in themodel space.
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In all complexwebapplications,youwill havetheoccasionto create,destroy,copy,or moveelements.Youmaywantto
createelementsonthefly,ordestroythemtominimizeyourapplicationsize.Atypicalusecaseformovingelementswould
bea shoppingcart.Byclickinga button,youmightmoveaniconrepresentinga productintoa tablethatrepresentsyour
shopping list.

The Client Framework providesan implementationof the DocumentObject Model Core SpecificationLevel2
interfacesfor the document , element , node , CData , and text objects.Functionssupportedby theseinterfaces
includecreateElement , appendChild , removeChild , andreplaceChild .

Youcan use either XEL and JavaScript to accessDOM methods.However,in many instances,the Command
DeclarativeAPI haseasier,morepowerfulwaysof manipulatingelementsthanthe DOM methods.Thischapterwill
describe how the mechanisms by which you can create, destroy, and move application elements.

TousesupportedDOM methodsinXEL, youcanusethecall widgetwiththemethod attribute.Thisexamplewillcreate
a newdiv widget (with a created text node) and append it to an existingdiv widget:

Example 98 ÐXEL dom methods

<div style =" border:1px solid blue; width: 200px; ">
Click me to create and append new widget. ..

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

</ e: handler >
</ div >

<e: function name=" createAndAppendElement ">
<e: body type =" application/xml ">

<!-- Create a text node -->
<e: variable name=" newText ">

<e: call with =" / " method =" createTextNode " value =" 'my new text' " />
</ e: variable >
<!-- Create an element -->
<e: variable name=" newDiv ">

<e: call with =" / " method =" createElementNS "
namespaceURI =" 'http://www.w3.org/1999/xhtml' " name=" 'div' " />

</ e: variable >
<!--

Append the text node to the element
-->
<e: call with =" $newDiv " method =" appendChild " node =" $newText " />
<!--

Append the element to receiver_element
-->
<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 Corefunctions.Thefirst two are
functions of thedocument interface, whileappendChild is part of thenode interface.

MostDOM methodshavearguments.InJavaScript, therearenoargumentnames;thereis onlyanargumentorder.XEL,
however,passesargumentsthroughname/valuepairs.Asa result,wehavecreatednamesfor theDOM arguments.Most
often, they correspond to basic concepts such asname andvalue . Please consult theAPI Referencefor argument names.

DOM Methods and XEL

Application Elements
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ForcallstoJavaScriptfunctions,youcanusetheattributenamesargument1 , argument2 , andsoforth.For
example,<call function="alert" argument1="123"/>

Anothercommontaskis to movea widgetfromonepartof anapplicationto another.Toaccomplishthis,youcanusethe
DOM appendChild function.Thisfunctiontakesa givenwidgetandappendsit to a specifiedwidget.Whenthereare
existing child elements of the specified element, it is appended as the last child.

In thefollowingexample,whenclickingthebutton,thediv widgetwithan id valueof tobemoved will beappendedas
the last child of thediv widget with anid ofcontainer :

Example 99 ÐXEL appendChild method

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

-->
<b: button >

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

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

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

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; "> c </ div >

</ div >

Toremovetheelement,youcanusetheremoveChild function.In theexample,thedivthatwasmovedin theprevious
example is removed.

Example 100 ÐXEL 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 removesthe widget from the view tree, but doesnot destroythe widget.After using
removeChild , you can use thedestruct command to remove the widget from memory.

YoucanaccessthesameDOM methodsusingJavaScriptin yourXEL handlerandfunctionbodies.Thisfunctionalityis
equivalent to the same create and append example as seen in the previous section:

DOM Methods and JavaScript
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Example 101 ÐJS 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 ">

var oNewDiv = bb.document.createElementNS('http://www.w3.org/1999/xhtml', 'div');
var oNewText = bb.document.createTextNode('my new text');
var oReceiver = bb.document.getElementById('receiver_element');
oNewDiv.appendChild(oNewText);
oReceiver.appendChild(oNewDiv);

</ e: body >
</ e: function >

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

</ div >

Likewise, this example is simply aJavaScriptway to use theappendChild() function:

Example 102 Ðjs appendChild methods

<b: button >
move d
<e: handler event =" click " type =" text/javascript ">

var oContainer = bb.document.getElementById('container');
var oMovedElement = bb.document.getElementById('tobemoved');
oContainer.appendChild(oMovedElement);

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

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

<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; "> c </ div >

</ div >

Finally, we show theJavaScriptway to remove a child element:

Example 103 Ðjs removeChild methods

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

var oContainer = bb.document.getElementById('container');
var oMovedElement = bb.document.getElementById('tobemoved');
oContainer.removeChild(oMovedElement);

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

In manycases,theCommandDeclarativeAPI is easierto useto manipulateapplicationelementsthancallingDOM
methods. Rather than use theDOM appendChild function, you can use themove command:

Moving Elements with the Command API
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Example 104 ÐUsing Commands to move an element

<div id =" tobemoved " style =" border:1px solid red; width: 200px; "> 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 commandtakesan existingwidget(thevalueof the select attribute),and movesit to anotherlocation
(specifiedby the valueof the destination attribute).Thecopy commandplacesa cloneof the originalnodeat the
destination, and does not remove the original node.

Thecopy commandcanworkonrawXML fragmentsoronalreadybuiltXML (XML builtbytheClient Runtimethathas
a modeltree, controller objects,andmostlikelya viewtree) fragments.Thecreate commandis functionallysimilarto
thecopy commandinsofarasit createsa copyof anexistingfragment.However,thecreate commandtakestheXML
andbuildsthemodeltree andcontroller objectsfromit. Assuch,it onlyworkswith rawXML andnotwith fragments
already built by theClient Runtime.

Example 105 Ðcommand 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 >

Atypicalusecasefor thecreate commandis this:youhaveusedthe load commandto loada rawXML fragment,but
didnotusethedestination attributeto buildthefragment.Instead,youstoredtherawXML in a variableto uselater.
Then,perhapsin responsetouserinteraction,youusethecreate commandtobuildtheXML andplaceit correctlyin the
model:

Example 106 Ðcommand 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 =" . " />

</ 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,youcanalsodestroyelements.Destroyingelementsmeansthatyouremoveelementsfromthemodel
and from memory with a single command. Thedestroy command has only aselect attribute:
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Example 107 Ðcommand 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 command.If youomitwith , bydefaulttheelementitselfwillbe
destroyed.

Creating a Text Node

WithDOM methods,creatinga textnodetakestwoseparateoperations:creatingthenode,andthenappendingit to an
existingwidget.Withthe setText command,youcanusethe destination attributeto combinethesestepsintoa
single operation:

Example 108 Ðcommand 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; " />

Manyof thecommandsthathelpwithwidgetmanipulationhavea mode attribute.Thisattributegivesyouextrapowerand
flexibilitybyallowingyouto specifywherethespecifiedwidgetshouldbeplacedin relationto thedestinationwidget.Let's
take the following example:

Example 109 Ðcommand 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: 200px; "> 1st child widget in container
</ div >
<div id =" b" style =" border:1px solid blue; width: 200px; "> 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: 200px; "> widget to be moved </ div >

Weare usingthe move commandto movethe div with an id of tobemoved into the div widgetwith an id of
container . The following table will list the possible values of themode attribute and the result of the operation:

mode attribute value definition result

replace replace the selected destination
node

Element namedcontainer and all
its children are replaced by widget
namedtobemoved

The mode Attribute
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mode attribute value definition result

replaceChildren replace children of destination nodeElements nameda, b, andc are
replaced by widget named
tobemoved

firstChild place as the first child Element namedtobemoved placed
in front of widget nameda inside
widget namedcontainer

lastChild append to the selected destination
node (default)

Element namedtobemoved placed
after widget namedc inside widget
namedcontainer

appendChild append to the selected destination
node (default)

Element namedtobemoved placed
after widget namedc inside widget
namedcontainer

insertBefore insert before the selected node Element namedtobemoved placed
before widget namedcontainer

insertAfter insert after the selected node Element namedtobemoved placed
after widget namedcontainer
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Asynchronousloadingrefersto theactof loadingdataintoyourapplicationduringtheruntimeof theapplication,without
waitingfor the loadingto complete.If you can controlwhento loaddatainto yourapplication,you can improvethe
performanceandresponsivenessof yourapplication.First,byloadingdatalater,youlessentheinitialapplicationloadtime.
Ofcourse,yourapplicationwill spenda littlebit of timewheneveryouloaddataintoyourapplication,butif theloadis well
distributed,youcanbothsignificantlyreduceinitialloadtimeandkeepasynchronousloadtimesdown.Second,byloading
dataonlywhentheuserrequiresit, youreducethetotalamountof dataloadedintoyourapplication.Again,thisincreases
application performance by keeping the number of application elements to a minimum.

In the Client Framework, all loadingof datais consideredto be asynchronous.Thismeansthat in some
situations(notablywhenusingtheJavaScriptload command),youmayhavetowritea callbackfunctionthat
ensures that the file is loaded before the execution of other commands.

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

¥ TheBTLpopulatorwidget

¥ TheCommand DeclarativeAPIload command

¥ Thebb.command.load function

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

The BTL populator widgetfunctionsas a simplifiedversionof the load commandand the bb.command.load
JavaScriptfunction. Likeload andbb.command.load , thepopulatorwidget loads an externalXML file:

Example 110 ÐBTL populator

<div >
Click me to load data from the loadfiledata.xml file!

<b: populator url =" data/loadfiledata.xml " events =" click " />
</ div >

populatoris perfectforBTL widgetslikeaccordionor tabBoxthathavemultipleblocksofcontent,onlyoneofwhichwill
bedisplayedat a time,andnotall of whichwill beviewedby theuser.Thatway,if theuserdoesn'tclickon theheader
widget of the widget, the data will never be loaded:

Example 111 ÐBTL populator in tabBox

<b: tabBox >
<b: tab label =" panel one ">

<b: populator events =" DOMNodeInsertedIntoDocument 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 =" panel three ">

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

</ b: tabBox >

The populator Widget

Asynchronous Loading
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Althoughthepopulatorhasanevents attribute,it hasa defaultvalueof select , sothatthedatais loaded
when the tab is selected.

Thedeclarativeload commandis partof thecommand namespace.Usedwithinan XEL handleror functionbody,the
load commandallowsyou to asynchronouslyloadthe contentsof an externalXML file at a specificplacein your
document. For examples, see the sectionthe Command API[p. 87]in this document.

Thebb.command objecthasthesamefunctionalityin JavaScriptasthedeclarativecommandnamespace.If youwantto
useJavaScriptin yourhandler,youcan usethe bb.command.load function.Foran example,seethe sectionthe
Command API[p. 87]in this document.

The choicebetweenasynchronousloadingtechniquescan be narroweddown to needsand languagepreferences.
populator is greatto usewhenan entirefile shouldbe loadedat the locationthepopulatorwidgetis includedin your
application. Use theload command orbb.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

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

Thechoicebetweenthedeclarativeload commandandthebb.command.load functioncomesdownto whetheryou
want to use a declarative or aJavaScriptsyntax in your handler or function.

The Declarative load Command

The bb.command.load Function

Using Asynchronous Loading Techniques
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TheClient Frameworkoffersa genericdatabindingsolutionthatallowsyouto query,view,andupdatebothlocaland
remotedatasourcesfromyourwebapplication.Tofacilitateeasynavigationthroughyourdata,we alsodeliverbuilt-in
paging and sorting functionality.

Figure 9Remote Data Binding

Whatexactlyis databinding?Databindingrefersto theprocessof representingdataasanobject.Thisallowsapplications
to access the data in theXML from the object rather than retrieving it from the original source.

Thedatabindingsolutioncontainsthreeelements:dataSource, dataSchemaanddataObserverwhichis an abstract
element.

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

¥ ThedataSourceelement,whichservesasa proxybetweenthedatawidgetandthedatasource.Youneedto knowhow
to usethedataSourceelementandits attributesbothwhenyouuseourowndatawidgetsor employa customdata
binding solution.

¥ ThedataObserverelementis responsibleforcommunicationwiththedataSourceandshouldbeextendedwhencreating
a widget that displays the data. The data-boundBTLwidgets all inherit from this element.

¥ Databindingmethodsandproperties.In yourapplicationlogic,youcantap intoa setof methodsandproperties.For
example,youmaywantto createuniquefunctionalityto handlepaging,navigation,sorting,datafilteringor changes
(add/delete/update) to data.

¥ Customdatasourcesandobservers.Wehaveprovideda genericsolutionthatyoucanextendto provideuniquedata
sources and data observers. This way you can easily create your own data connectors and presentation.

ThedataSourceis responsiblefor makinga connectionto a datasource.Thedatacanbestoredlocallyor remotely,and
can be written as XML or as a JavaScript object (JSON).

Youmustuse the dataSourcewhenusingdata-boundBTLwidgets(suchas the listGrid and dataGrid) or custom
dataObserverwidgets.

ThedataObserverelementgivesyoutheabilityto definehowbounddata(boundwiththedataSource) is displayedin the
application.Essentially,the dataObserveris a way to customizethe presentationof data from a dataSource. The

dataSource

dataObserver

Data Binding
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dataObserverhasonemainattribute;thedataSource attribute,thatcreatesa connectionwitha particulardataSource
widget.

ThelistGrid, dataGrid, andtreeGrid widgetsextendthedataObserver. Youcancreateyourownobserverwhenyou
want to display data in a different way.

AdataSchemadefineshowthedataSourceis mappedto theoutput.It allowsyoutoeasilyupdateyourqueriesin thecase
that the underlying field structure changes.

With theClient Framework, paging of data sets can be done both on the client and on the server.

Themainconcernfordeterminingtoemployserver-sideorclient-sidepaging,willbethesizeofyourdataset.If thedataset
is largeandif it is notnecessaryor possibleto displayall thedataon theclient,server-sidepagingis theanswer.If the
amount of data is relatively small, then mostly it is advisable to use client paging.

Beawarethatyoucannotcombineserver-sideandclient-sidepaging.If yourdataSourceis remote,thenpaging
should be done on the server.

Aswithpaging,mostBTL datawidgetsofferbuilt-insortingsimplybyclickingonthecolumnheader.If youbuildyourown
dataObserveror if you want to create custom sort functionality, you can use thesort functions in ourAPI.

Thesort methodtakesa mandatoryargument,sortValue , whichdeterminesthecolumnto sortby.Thevalueof this
argumentmatchesthe XML elementor attributenameof yourdata,andalsomatchesthe valueof the queryfor that
column.Forexample,if the columnspecifiesquery="title" , the valueof the sortValue attributewouldalsobe
title .

By default, the sort order toggles between ascendingand descending;you can manipulatethis
programmatically.

Aswithpaging,sortingcanbedoneeitherbytheserveror theclient;thisdependsonwhetheryouhavea localora remote
dataSource.

ThedataFormatterallowsyouto formatvaluesorstringsbeforetheyarepresentedin theoutput.Thishelpsyoutodisplay
for example currency signs or decimal delimiters.

In thissectionwe givea shortdescriptionof otherelementsandwidgetsthatarerelatedto databinding.Fordetailsand
examples, refer to theAPI Referenceand the tutorials available athttp://bdn.backbase.com/client/examples.

dataSchema

Paging

Sorting

Formatting

Data Widgets

fieldEditor
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ThefieldEditor is a childelementof a listGrid, dataGrid, or treeGrid column.It canbeusedto specifywhichwidget
shouldbeusedtoeditthevaluein a column.Bydefault,aninput(type="text")is usedtoedita field.ThefieldEditor works
with any form widget.

ThelistGrid widgetis a powerfulmechanismfor displayingdata.Consistingof a listGrid containerwidgetandchild
listGridCol elements,thelistGrid displaysrowsofdatafroma localor remotesource.Thedatasourcecancontaineither
staticdataordynamicallygenerateddata,andbothsortingandeditingfunctionalityisbuiltintothewidget.Furthermore,you
canchoosewhichcolumnsto display,columnresizing,columnstyling.Fornavigation,youcaneitherconnecta BTL pager
widget to thelistGrid or create your own paging/navigation mechanism.

ThedataGrid is intendedfor displayingtabulardata.ThedataGrid supportssorting,valueformatting,and editing.
Furthermore,thereare somestylingpossibilities,and it is possibleto showsmallerpartsof data througha paging
mechanism,ratherthanshowingall dataat once.It fetchesthe datafrom a dataSourcethat is identifiedusingthe
dataSourceattribute.Thewidgetprovideshighperformanceforlargedatasets,andiscapableofworkingwiththousandsof
cells.

ThetreeGridisadatawidgetthathasbuilt-insortingandeditingfunctions,andyoucanhookupapagerwidgettoprovide
powerfulpagerfunctionality.Moreover,thetreeGridcanacceptdatafroma localor remotedatasourceasspecifiedin the
dataSourcewidget.ThetreeGrid providestheabilityto createhierarchicaldatastructures(likea tree widget)in a data
column.

AtreeGrid is madeupof a containertreeGridwidgetandtreeGridColchildren.EachtreeGridColrepresentsa column
in thegrid.Whenthetree attributeis setto true , thecolumnfunctionsasa treewidget.A+ signindicatesthattheuser
can click on it to reveal a tree structure that displays sub-data within the data column.

listGrid

dataGrid

treeGrid
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ThedualBackbase(JavaScriptandXML)APIssupportconnectingtoandcommunicatingwithwebservices.Communicating
with web services is straightforward using Backbase technologies.

ASOAPmessagecanbecreatedusingtheBackbaseJavaScriptAPI.Specifically,theglobalobjectSOAPEnvelopeoffersan
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:

¥ addBlock- adds a new block to the message

¥ setBlockValue- sets the value of the block

¥ encode- encodes message and returns its XMLDocument

Constructinga SOAPmessageusingSOAPEnvelopeis achievedby addingblocksof XMLelements.Sendinga SOAP
envelope can be performed with the XMLHttpRequest object, passingoEnvelope.encode().

Backbasealsosupportscreatingandsendinga SOAPmessagedeclarativelyusinga combinationof theXELandCommand
APIs.

Theraw SOAPmessageis constructedandassignedto a variableusingthe XELvariable . Useof globalvariablesis
recommendedsothattheenvelopecanbereusedin anylatercommunication.Sendinga SOAPmessageis achievedusing
the Commandc:load element. Theselect attribute is used to select the variable that contains the envelope.

PresentlytherearetwoSOAPversionsin commonuse:versions1.1and1.2.Tocommunicatewitha SOAP1.2webservice,
the Backbase JavaScript requires some additional coding:

¥ WhenusingSOAPEnvelopeobjectyoucanpassthe versionnumberto the objectconstructorso the messagethat is
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.WhensendingSOAPmessageswith XMLHttpRequest,the
header must be defined explicitly.

The XEL and Command APIs are SOAP version agnostic:

¥ Inthecaseof theXELandCommandAPIs,theprocedurefordefiningtheenvelopeis SOAPversionindependentbecause
the message is defined manually.

¥ When sending the message using thec:load element, the version header is included automatically.

For detailed information on the XEL, Command, and JavaScript APIs, refer to theAPI Reference.

Connecting to a Web Service with JavaScript

Connecting to a Web Service Using with XEL and Command

Compliance with SOAP Versions

Web Services Support
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For an examplethat demonstrateshow to connectto a web service,refer to the tutorialsavailableat
http://bdn.backbase.com/client/examples.

Client Framework 81

Copyright 2004 - 2009 Backbase BV, All Rights Reserved

http://bdn.backbase.com/client/examples


The Backbase Client Framework supports two W3C specifications for graphics:

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

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

This chapter describes the Backbase implementations of these two specifications.

SMIL(pronouncedsmile) is anXML-basedlanguagethatallowsinteractivemultimediapresentations.UsingSMIL,youcan
describethetemporalbehaviorof a presentation,associatelinkswithmediaobjects,anddescribepresentationlayout.You
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 specification athttp://www.w3.org/TR/SMIL2/.

SupportforSMILversion2.1is builtintothecore,andwhileyoudoneedto includethecorrectnamespacedeclaration,you
do not need to include any extra files. Here's the correct SMIL namespace declaration:

http://www.w3.org/2005/SMIL21/

The Client Runtime supports the following SMIL 2.1 modules:

¥ BasicAnimation

¥ BasicInlineTiming

SMILelementscanbe usedinsidecontextsthatcancontainXELexecutiontags,for examplewithina XELhandler or
function tag, and any TDL function body.

ThefollowingexamplechangestheCSSborder-colorandborder-widthpropertiesof an XHTMLspan widgetovera five
second period:

Example 112 ÐBasic SMIL Example

<p>
<span style =" border-color:#dddddd; border-style: solid; border-width:1px; ">

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>

In thisexample,youwill actuallyseethreestates:at first,thespan styleis specifiedby theinitialbordercolorandwidth
styleproperties.Second,there'sthestylewhenthewidgetisclicked(thebeginningof theanimation),andlastly,youseethe
style values at the end of the animation.

Figure 10SMIL Example

Adding Animation with SMIL

Graphics and Animation
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Theanimate widgetis perhapsthemostbasicSMILwidget.Thevalueof theattributeName attributedeterminesthe
styleto beanimated,whilethedur attributespecifieshowlongit will take(theduration)fromthebeginningto theendof
the animation.

Styleattributesof thesameelementmayhavedifferentanimationdurations.Thebordercolor,forexample,will changeover
a five-secondperiod,butit will taketensecondsfortheborderwidthattributeto increasefromfiveto tenpixels.Mostof the
timeyouwill usethefrom andto attributestospecifythebeginningandending,andsometimesyouwill usethevalues
attribute which can also specify a number of intermediate values.

SVG1.1 is a W3Cspecificationthat definesthe featuresand syntaxof an XML-basedlanguagefor describing
two-dimensionalvectorandmixedvector/rastergraphics.Formoreinformation,pleasereferto theinformationat Scalable
Vector Graphics (SVG).

TheBackbaseClientFrameworkincludesa TDL-basedpart-implementationof the W3Cspecification.Partialsupportis
available for the following SVG 1.1 components:

¥ Painting

¥ Structure

¥ Shape

¥ Text

¥ Gradient

¥ Hyperlinking

¥ Extensibility

AlthoughBackbaseSVGdoesnotimplementtheAnimationcomponent,theBackbaseSMILtagscanbeusedforanimating.
Formoreinformationaboutthe partsof the W3Cspecificationthat BackbaseSVGimplements,pleasereferto the API
Reference.

TheBackbaseSVGtagshavebeenverifiedagainsttheW3CbenchmarksdescribedatTestSuiteOverview- SVG
.

AswithallTDL-basedBackbasemarkuplanguages,theBackbaseSVGimplementationisdesignedtoresolvecross-browser
compatibilityissues,whichin thecaseofSVGareverysignificant.MicrosoftInternetExplorerdoesnotsupporttheW3CSVG
referenceimplementation,andonlyparsesVML(VectorMarkupLanguage).Inthecasethata webpagewithBackbaseSVG
markupis openedin MicrosoftInternetExplorer,theClientRuntimewill renderVMLin theviewspace,otherwiseSVGis
rendered.

Anotherparticularlypowerfulfeatureof theBackbaseSVGimplementationis that it allowsSVGto be implementedin an
HTMLpage.Typically,abrowsercannotparseSVG,andthereneedstobeamechanismfordynamicallyloadingtheSVGinto
thepagein orderto rebuildtheDOMtree.UsingtheBackbaseSVGimplementation,theClientRuntimerebuildstheDOM.
Theonlyrequirements,whichapplyto allTDL-basedBackbasemarkuplanguages,arethatthenamespaceis declared,the
SVG binding is included, and ascript tag wraps the SVG code, as shown in the following listing:

Adding Scalable Graphics with SVG
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Example 113 ÐBasic 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 xmlns:xi =" http://www.w3.org/2001/XInclude "
xmlns:svg =" http://www.w3.org/2000/svg " type =" application/backbase+xml ">

<xi : include href =" ../backbase/4_4_2/bindings/config.xml " />
<svg : svg viewBox =" 0 0 1200 1000 " 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 11Basic SVG Example
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Thebb JavaScriptAPI givesyoutheabilityto interactwiththeClient RuntimeusingJavaScript. YoucanusetheAPI for
calling methods, checking properties, string functions,XML manipulation,DOM methods, and utility functions.

Almostanythingthatyoucandowith thebb JavaScriptAPI, youcanalsodowithXEL andthedeclarative
CommandDeclarativeAPI [p. 87]. Weprovidea dual(JavaScriptandXML) API so thatdeveloperscan
work with theClient Runtimeaccording to their development preferences and skill sets.

Generallyspeaking,moreadvancedapplicationdevelopersanddeveloperswithpreviousJavaScriptexperiencewill utilize
theJavaScriptAPI.

UsingtheJavaScriptAPI hastheadvantageof needinglessoverheadof theClient Runtime, thereforeit will in general
provide faster execution.

Anapplicationdeveloperwhois writingevent-based,application-levelfunctionality(asopposeda widgetdeveloper,who
writeswidgetdefinitions)canaccesstheJavaScriptAPI in thebodyof anXEL widget.Inourexamples,wewill showan
XELhandler or function to get you accustomed to the way in whichXELandJavaScriptinteract.

The functionsthat are directlyattachedto the bb objectcomprisecore functionalitysuch as getProperty and
callMethod . Childobjectsof thecorebb objectsuchascommand, controller , andhtml arecontainutilityfunctions
designedtospeedupapplicationdevelopment.Thischapterwill introducetosomeof themostfundamentalmethodsonthe
BB Core Object. All methods are documented in theAPI Reference.

Thebb coreobjectcontainsbasicfunctionsandpropertiesnecessaryto buildapplications.Amongthesefunctionsinclude
the abilityto call othermethodsand functions,propertygettingand setting,applicationconstructionand destruction
processes, and model-view-controller manipulation. These methods on thebb object are used like anyJavaScriptmethod.

Thefunctionwill beginwith thebb prefix,followedby a period(.),andthenameof themethodor function.If thereare
arguments, they will follow the method/function name in parentheses. We will see some examples in the following sections.

We show here some of the functions available for the bb object, a complete list can be found in theAPI Reference:

¥ construct . Constructs the controller and view-space for the providedXML fragment.

Example 114 Ðbb.construct

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

<![CDATA[
var s = '<b:tabBox xmlns:b="http://www.backbase.com/2006/btl">';
s += '<b:tab label="mylabel1">Content1</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);
]]>

</ e: handler >
</ div >

The Core JavaScript API

The bb Core Object

The bb Object
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¥ evaluate andevaluateSmart . Thesefunctionsallowyouto evaluateXPath expressionsin two differentways,
eitherasa regularXPathexpressionorasa BackbaseenhancedXPathexpression.Inthefollowingexampleyoucansee
the difference. Make sure to load the debugger before trying the example.

Example 115 Ðbb.evaluate and bb.evaluateSmart

<div myAttribute =" myValue1 ">
<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 >

Thebbobjectcontainsimportantfunctionsunrelatedto corefunctionalityandgeneralutilityfunctions.Thesefunctionsmay
range from string manipulation to data binding andXML serialization.

The following list describes function types on thebb object:

array
Utility functions for array objects.

browser
Provides information about the client browser.

command
JavaScriptAPIfor theCommand Functionsmethods. The next section provides more detail about these functions.

console
JavaScriptAPIfor 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 findAPIfunctions 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 handleHTMLrelated functions in a browser independent way.

smil
UtilityfunctionsforSMILanimation.Thefollowingexampleshowsanimagethatgrowswhena mouseis overit, and
shrinks when the mouse leaves the image. It show both theJavaScriptand theXELway of usingSMIL.

The bb object - Utility Functions
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Example 116 ÐGrowing 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"

}
// animate the height
bb.smil.animate(this, oAnimationInfo);
// 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 Interfacerelated functions.

uri
Utility functions for resolving aURI

xml
Utility functions forXMLobjects.

WhiletheCore API JavascriptandDOM API provideall thebasicfunctionsrequiredto createa complexapplication,
someprimaryapplicationfunctionalitiesconsistof a combinationof multiplefunctions.TheCommandAPI is builtontopof
the Core API andBackbaseDOM API. It leveragesandreusesthesebasicfunctions,repackagingthemintoa single
command that simplifies application development and increases developer productivity.

TheCommandAPI is availableto developersbothasa JavaScriptAPI andasa declarativeAPI. Commandswill always
bechildrenofXEL. Mostcommonly,youwillusetheminascripttag,or in thebodyofa functionorhandler.InJavaScript,
youusethe bb.command objectto call Commandfunctions.Declaratively,Commandelementstakethe c:command
syntax.

YoucanalsousetheCommandAPI in widgetdevelopment.Assuch,theywill beusedin theTDL namespace.
Refer to theWidget Development Guidefor details.

When you use a command from the declarativeAPI, you must declare theCommand Functionsnamespace:

¥ http://www.backbase.com/2006/command

Here's what theload command (using the declarativeAPI) looks like in action:

Example 117 Ðcommand 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 >

The Command API
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Theload commandloadsanexternalXML fileintoanelementspecifiedbythedestination attribute.Moreinformation
on theload command is located in the section onAsynchronous Loading[p. 76].

AswithXEL, widgetattributesin thedeclarativeCommandAPI oftenacceptXPathandJavaScriptvalues
ratherthansimplestringvalues.Thissyntaxis slightlydifferentthanfor the sameattributenamein a BTL
widget,whereyouwouldsimplyhavethe file namewithindoublequotes.Referto thesectionon Evaluating
XELAttribute Parameters[p. 62]for syntax details.

Here's the sameload command using theJavaScriptAPI:

Example 118 Ðcommand 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.getElementById('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 >

Thischapterwill outlinesomeof themostimportantfunctionsof theCommandAPI andexplainhowto createyourown
commands. For complete details on the CommandAPI, refer to theAPI Reference.

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

Example 119 Ðcommand create element

<div id =" myElm" 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('myElm') " 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 section onMove Commands[p. 71]for more information on thecreate command.

ThesetText commandallowsyoutodynamicallycreateanXML textnodeandplaceit in theDOM tree.Thiscommand
is exceptionallyusefulwhenyouwantto createa textnodebasedon userinteraction.Thisexampleshowsa textnode
added to adiv element when a form input field has changed:

The create Command

The setText Command
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Example 120 Ðcommand 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 >

Youcancreatecustomcommandsin thecommandnamespace.Tocreateacustomcommand,youshouldcreateaseparate
JavaScriptlibraryfile thatyouincludein yourapplication.Onceyoudothat,youcancreatecustomcommandsbynaming
yourfunctionas partof the bb.xmlcommand object.Althoughwe alreadyprovidean alert command,herewe will
create a custom command calledalertme :

Example 121 Ðcommand custom function

<e: script type =" text/javascript ">
bb.xmlcommand.alertme = function (oContext, oInstruction) {

var sAlert = oInstruction.getAttribute('text');
alert(sAlert);

}
</ e: script >

<div >
Click me to raise an alert
<e: handler event =" click " type =" application/xml ">

<c: alertme text =" I am the value of the text attribute " />
</ e: handler >

</ div >

Thecustomcommandmustbe a functionof the bb.xmlcommand object,and musthavetwo arguments.Thefirst
argument provides context, while the second represents the widget itself.

Notethatwhileworkingdeclaratively,thecontextis providedbytheparentelementof thehandlerORbyusing
the XEL with widgetor attribute.As a result,you do not providecontextas a directargumentto the
command.

Thisverysimplefunctioncreatesanalertboxbasedontheattributevalueof thecommand.In thefirst line,wedeclarea
JavaScriptvariablenamedsAlert . Thevalueof thisvariableis thevalueof a widgetattribute.In thiscase,thewidget
attribute is namedtext . The second line of this function simply raises the alert box with the variable value.

Becausethis functionis a functionof the bb.xmlcommand object,you now automaticallyhaveaccessto it in the
commandnamespace. The name of the command is the same as the name of the function.

Notethatyoucouldeasilyexpandthisfunctionsothatit acceptednotanattributebutachildtextnode.Additionally,tomake
this functionavailableviaJavaScript, youcanwritethefunctionasa functionof thebb.command object,althoughthe
code may not be exactly the same.

TheClientRuntimeprovidesan implementationof thestandardDOMLevel2 Coreobjectsdocument , node , element ,
CData , andtext . TheseobjectscontainthesamemethodsandpropertiesasstandardDOMobjects.Youwillaccessthese
objectswhenusingcommonJavaScriptmethodssuchas getElementById , createElementNS , getAttribute ,
andappendChild .

Creating a Custom Command

The DOM JavaScript API
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InourModel-View-Controllerdesignpattern,ourimplementationof theDOM referstoourcontrollerobjects;thatis, the
objectsthat connectthe model tree to the view tree. As a result,the DOM methodsandpropertiesoperateon the
controller, which then propagates changes to themodeland theview.

Becauseweareoperatingonourcontroller objects,accessingourimplementationof a DocumentObjectModelmethod
is slightlydifferentthanstandardJavaScript. Here'swhatthegetElementByTagName methodlookslikein thestandard
browserDOM implementation:

Example 122 ÐStandard JavaScript getElementsByTagName

<div > My div </ div >
<script type =" text/javascript ">

var oElm = document.getElementsByTagName("div");
</ script >

In theClient Framework, you use thedocument function on the corebb object to query theDOM objects:

Example 123 ÐJavaScript API getElementsByTagName() Syntax

<div > My div </ 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 >

InXEL, youuseanXPathexpressionsuchasselect="id('test')" to targetanelement,andtherefore
you don't need to use thegetElementById orgetElementsByTagName methods.

TheDOM document objectalsohasmethodscommonlyusedto createelements.ThecreateElementNS method
dynamically creates a widget and binds it to a declared namespace:

Example 124 ÐJavaScript API DOM createElementNS

<div >
Creates a new XHTML element, but does not add it to the tree!

<e: handler event =" click " type =" text/javascript ">
var oElm = bb.document.createElementNS('http://www.w3.org/1999/xhtml', 'div');

</ e: handler >
</ div >

ThecreateElementNS methodtakestwoarguments;thenamespaceURIthatthewidgetwillbeboundtoandthewidget
itself.In thisexample,webinda div widgetto theXHTML namespace.ThecreateElementNS methodonlycreates
theelement;it doesnotplacethewidgetin theviewtree. TousetheJavaScriptAPI to addthewidgetto theviewtree,
you can use theappendChild method, which is a method of theDOM node object:

Example 125 ÐJavaScript API DOM appendChild

<div id =" myElm">
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 oNewElm = bb.document.createElementNS('http://www.w3.org/1999/xhtml', 'div');
var oNewText = bb.document.createTextNode('this is a new div');
oNewElm.appendChild(oNewText);
var oDestElm = bb.document.getElementById('myElm');
oDestElm.appendChild(oNewElm);

</ e: handler >
</ div >

DOM Objects
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Additional Controller Object Properties

Thecontrollerobjects contain all the properties and methods of theDOM node object. Additionally, we add five properties:

¥ Theid of the relatedmodel node

¥ Theid of the relatedview node

¥ Theid of the relatedview gate

¥ A pointer to a widget definition

¥ A pointer to the registration of event handlers

Thesepropertiesallowyouto easilytargettheviewnodeandmodelnoderelatedto thecontroller. Referto thesectionon
Navigating Trees in the Widget Development Guide for more information.
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Ina Multi-PageInterface(MPI) website,eachpagehasa uniqueURL. AURL canbeusedto bookmarkyourlocation,
andthebrowsinghistoryis justanorderedlist of eachURL youvisited.AnAJAXapplicationoftenusesa SinglePage
Interface(SPI) thathasasingleURL(contentsaredynamicallyincludedintothesamepage)makingit difficultfortheuser
to bookmark a specific location. Bookmarks are based on a page navigation concept.

InanAJAXapplication,thevisiblecontentof a pageis determineddynamicallybasedontheuserinput,andthisdoesnot
alwayscorrespondto simplynavigatingto newcontent.Forexample,in anapplicationwhereanoverviewof productsis
shownbasedontheuserfilteringcriteria,productsarehiddenwhena userappliesa filterasopposedto separatepages
being shown.

Tosimulatethebehaviorofbrowserhistoryin anSPI, theURL is updatedontheflyandthuscreatinga newurl.Toensure
the newurl doesnot redirectus to a newpage,a fragmentidentifieris used.Thefragmentidentifieris the stringthat
appearsafterthe# mark,andthispartcanbeupdateddynamicallywithoutreloadingthepage.Whenthefragmentidentifier
is updated,thebrowseralsoaddsthisto its history,sothesamemechanismautomaticallysupportsthebackandforward
buttons. Based on this fragment identifier, theSPIapplication can determine how to act.

Becausethe browserdoesnot knowwhenthe stateof an SPI applicationshouldbe addedto the historyor can be
bookmarked,applicationdevelopersneedto integratethisfunctionalityintotheirapplicationusingbb.history.add(). Thiswill
updatetheURL, addinginformationregaringthepagestateusedto identifyandretrieveit whennavigatingthroughthe
browser history, or returning to a bookmarked location.

Whenevera visitornavigatesthroughthebrowserhistory,theClient Runtimewill fire thehistoryevent.Onthiseventa
bookmarkpropertyis definedthatholdsthe informationrequiredto retrievethe stateof the application(theinformation
behindthefragmentidentifier).Toimplementsupportfor historyandbookmarking,developersmustadda handlerto the
historyevent where applicable.

In the examplebelow,the stateof a tabBoxis addedto the browserhistory.Whenevera tab is selected,the URL is
updatedto reflectthecurrentselection.Ahandleris addedto thetabBoxonconstructthatwill listento thehistoryevent.
Whentheusernavigatesthroughthehistory,thetabBoxis restoredtomatchtheselectedtab whenthestatewasaddedto
the history.

History and Bookmarking

Advanced Topics
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Example 126 ÐHistory and Bookmarking

<b: tabBox >
<e: handler event =" DOMNodeInsertedIntoDocument " type =" text/javascript ">

<![CDATA[
//Add the handler for history actions!
var oTabbox = this;
//Function used for restoring the tabbox
function bookmarkTabbox(sTab){

//It'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.bookmark);
}, false);
//Restore the initial state
if (!bookmarkTabbox(bb.history.current)) {

//add the first tab because there will be no select event for it
bb.history.add('tab1', 'Tab 1');

}
]]>

</ e: handler >
<b: tab label =" Tab 1 ">

Tab 1
<e: handler event =" select " type =" text/javascript ">

//Add the action to history
bb.history.add('tab1', 'Tab 1');

</ e: handler >
</ b: tab >
<b: tab label =" Tab 2 ">

Tab 2
<e: handler event =" select " type =" text/javascript ">

//Add the action to history
bb.history.add('tab2', 'Tab 2');

</ e: handler >
</ b: tab >
<b: tab label =" Tab 3 ">

Tab 3
<e: handler event =" select " type =" text/javascript ">

//Add the action to history
bb.history.add('tab3', 'Tab 3');

</ e: handler >
</ b: tab >

</ b: tabBox >

History and bookmarking is currently not supported for the Opera web browser.

In this sectionwe lookat the conceptof binding a widgetto its definition.Andwe describewhichfacilitiesyouhave
available to do this efficiently.

Allwidgetsthatareprovidedin theClient Frameworkandthewidgetsthatyoudevelop,makeuseof theTagDefinition
Language(TDL). WehaveintroducedTDL earlierin thisbook,seeWidgetDevelopment[p.17]. Youcanreadmoreabout
widgetdevelopmentin the WidgetDevelopmentGuide. Eventually,the TDL definitionsare compiledinto JavaScript
objects and these objects are used like any otherJavaScriptcode in your application.

Beforeyoucanusea widgetin yourweb-applicationyoumustensurethatits definitionis availableto theClient Runtime.
ThedefinitionsthemselvesarecalledbindingswithintheBackbasecommunity.Youcanfindthebindingsprovidedin the
Client Frameworkin thebindings directory.

Bindings and Loading
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TheClient Frameworkprovidesan automatedbindingloadingmechanism.Thismechanismensuresthat all widget
definitionsareavailable,butonlythewidgetsthatareactuallycalled,areloadedintotheapplication,thereforeoptimizing
application load times.

You may be familiar with the concept oflazy loading, which Wikipedia defines as:
¥ Lazyloadingis a designpatterncommonlyusedin computerprogrammingto deferinitializationof anobject

untilthepointat whichit is needed.It cancontributeto efficiencyin theprogram'soperationif properlyand
appropriately used.

Althoughtheconceptis thesame,we referin ourdocumentationto automaticbindingsloading insteadof
lazy loading, to not confuse loading ofJavaScriptobjects with the loading of data objects.

Application Configuration File

Duringdevelopment,youareencouragedto includetheApplicationConfigurationFilenamedconfig.xml intoyourpage.
By doing this, the automated bindings loading is activated.

Theconfig.xml file itselfactuallyonlycontainsonelineof code- it includesa secondfile,whichrepresentstheskin
(system orchameleon ) youwanttouse.Changetheattributevaluetopointto thecorrectskinfile if youwanttochange
theskinfor BTL widgets.Thechameleon skinfile is config.xhtml_btl.chameleon.xml, whilethesystem skinfile is
config.xhtml_btl.system.xml. Bothfiles are locatedin the backbase/4_4_2 (or backbase/4_4_2_optimized )
bindings directory.

Binding Definitions

Thissecondfile containsall therequiredinformationfor ourautomatedbindingloadingmechanism.WiththeTDL uses
tag,weprovidepointersto importanttagdefinitionfiles,includingBTL widgetsandbehaviorsaswellasourXHTML and
XML Schemaimplementation. Here's one of the lines in the configuration file - it points to ourXHTMLimplementation:

Example 127 ÐUses (global) Example

<d: uses namespace =" http://www.w3.org/1999/xhtml " src =" www.w3.org.1999.xhtml/xhtml.xml " />
<d: uses namespace =" http://www.w3.org/2001/XMLSchema "
src =" www.w3.org.2001.XMLSchema/validation.xml " />

Theimportantdifferencebetweenusingthed:uses tagorthexi:include tagis thatd:uses will loadthebindingsina
lazy way and thexi:include will load the bindings in an eager way: immediately when encountered on the page.

Customizing the Binding Files

If youcreatecustomwidgets,youshouldcopyourfilesandplacethemin a locationoutsidethebindings directory.Then,
youcanincludeyourwidgetsbyaddingthemto oneof theconfigurationfiles.YouaccomplishthisbyemployingtheTDL
uses tag.Referto theWidgetDevelopmentGuidefordetails.Makesurethatif youplaceyourcustomwidgetsinacustom
namespace (recommended), you wrap theuses tags in aTDL namespace tag:

Example 128 ÐUses configuration file

<?xml version="1.0"?>
<d: tdl xmlns:d =" http://www.backbase.com/2006/tdl ">

<d: namespace name=" http://www.yourCompany/2007/yourTag "
xml:base =" namespaces/www.yourCompany.com.2007 ">

<d: uses element =" yourTag1 yourTag2 " src =" yourTags/yourTag.xml " />
</ d: namespace >

</ d: tdl >

Theelement attributeacceptsa space-separatedlist. Notethat you onlyneedto definethe elementsthat can be
instantiated,and not all elementsin the inheritancetree.Theuses tag alsoacceptsbehavior , interface , and
attribute attributes. Theuses tag resolves filessynchronously.

Theautomatedbindingloadingmechanismalreadyimprovesloadingtimes.However,whenpreparingto place
yourapplicationin a productionenvironment,youcanmanuallyperformfurtheroptimizations.Referto the
Application Optimizationchapter in theProduction Deployment Guidefor details.
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Duringthebootphase,theClient Frameworkautomaticallycheckstoensurethattheuserbrowseris supported;youdon't
havetodoanybrowsercheckingyourself.Additionally,theCoreAPI browser objecthaspropertiesthatcantellyouwhat
client browser is being used:

Example 129 Ðbb browser checking

<e: handler event =" construct " type =" text/javascript ">
if (bb.browser.gecko == true) {

alert('You are using the Gecko browser');
}

</ e: handler >

If theuserhasanunsupportedbrowser,ordoesnothaveActiveXor theXMLHttpRequest installed,theClient Runtime
displaysa simplealertto theuser.However,beforeyoudeployyourapplication,youwill wantto provideyourownfallback
mechanism.

Thebb.customFallback methodcanbeusedto providea customfallbackmechanism.Toprovidea customfallback,
you write your ownJavaScriptfunction using thebb.customFallback name:

Example 130 ÐBrowser Checking Fallback Mechanism

<head >
<title >custom unsupported browser fallback example </ title >
<script type =" text/javascript " src =" ../backbase/4_4_2/engine/boot.js ">
</ script >
<script type =" text/javascript ">

// This code must go in the head of your startup page,
// but after the core engine has loaded:
bb.customFallback = function(iUnsupportedType){

if(iUnsupportedType == 1){
//give alert, redirect to fallback web site, etc.

}
</ script >

</ head >

iUnsupportedType is an integer to describe why the browser is unsupported:

¥ 1 is for unsupported browser.

¥ 2 represents no ActiveX installed.

¥ 3 stands for when theXMLHttpRequest object is not installed.

A list of Supported Browsers is available in theTechnical Overviewdocument.

Tocreatea messagethatis displayedwhiletheapplicationis loading,youcanusea simpleXHTML div widgetthatis
processedby the client browserand removedwhenthe applicationis fully loaded.Let's take a look at the Client
FrameworkExample Explorer. While the application is loading, you see a loading message:

Figure 12Loading Message

The following example shows aloadingMessagethat is displayed when a button is pressed.

Browser Checking and Fallback

Creating a Loading Message
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Example 131 ÐBTL loadingMessage

<b: button >
Load a file
<e: handler event =" click " type =" text/javascript ">

var oLoadingMessage = bb.document.getElementById('sampleLoadingMessage');
oLoadingMessage.show();
setTimeout(function(){if(oLoadingMessage.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 theAPI Reference.

It is possibleto go backandforth betweencodeprocessedby the clientbrowserandcodeprocessedby the Client
Runtime. Yousimplyalternatebetweencodeoutsidethescript type="application/backbase+xml" tagsand
codenestedwithinthesetags.Thiswouldbea goodpracticeif youhavelargechunksof code(forexample,onlyXHTML)
thatdonotneedto beprocessedbytheClient Runtime. In thiscase,it will befasterto let theclientbrowserprocessthe
XHTML:

Example 132 ÐScript Tag Used Twice

<script xmlns =" http://www.w3.org/2002/06/xhtml2/ " type =" application/backbase+xml ">
<b: button > The Client Runtime processes this code. </ b: button >

</ script >
<div xmlns =" http://www.w3.org/2002/06/xhtml2/ ">

Let the client browser process this code - it might be faster than letting the Client
Runtime do the same task.

</ div >
<script xmlns =" http://www.w3.org/2002/06/xhtml2/ " type =" application/backbase+xml ">

<b: button > The Client Runtime processes this code. </ b: button >
</ script >

Asdiscussedin the chapteron the ApplicationStartupPage[p. 8], the Client Runtimeonlyprocessescodewithinthe
script type="application/backbase+xml" element.However,youcannotprocessa script tagasa childof
anotherscript tag.Asa result,applicationsthatusethescript tagforsomeotherpurposeandwanttocalltheClient
Runtimewithinthatparentscript tag mustusean alternatesyntax.Thefollowingexampleshowsboththe standard
syntax and the alternate syntax:

Example 133 ÐClient Engine Alternate Syntax

<!--
Standard syntax to call the client engine

-->
<script type =" application/backbase+xml ">

<!--
Code processed by the client engine

-->
</ script >

<!--
Alternate syntax: to be used as a child of existing script tags

-->
<xmp backbase =" true ">

<!--
Code processed by the client engine

-->
</ xmp>

Multiple Engine Calls

Alternate Engine Syntax
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When a set of widgets shares a common skin, a consistent look and feel is propagated throughout the web application.

TheClient Frameworkprovidestwoskinsforall renderableBTL elements:a systemskin,whichhasthesamelookand
feelas theWindows95/98operatingsystem(ortheWindowsXPclassicskin),anda modern,configurablechameleon
skin.

Figure 13System Skin slider Widget Figure 14Chameleon Skin slider Widget

Youcanchangetheskinbyalteringthebackbase/4_4_2 (orbackbase/4_4_2_optimized )/bindings/config.xmlfile.
In this file, alter the value of the href attribute in the include statementto reflect the system skin
file(config.xhtml_btl.system.xml) or thechameleon skin file(config.xhtml_btl.chameleon.xml).

Example 134 ÐBTL config.xml settings

<include xmlns =" http://www.w3.org/2001/XInclude " href =" config.xhtml_btl.chameleon.xml " />

Backbaseprovidesa fewdifferentoptionsto alterthelookandfeelof Backbasewidgets.WiththeClient Frameworkthe
applicationdevelopercanalterthechameleon skinsimplybyupdatingattributevalues.Whenusingthechameleon skin,
a tagcalledskinSettings.xmlis included.Thistaghasattributesthatallowyoutoalterthebackgroundandtextcolorsof the
chameleon skin.

Thesliderin thisexamplewill beyellow,thebuttonwill havea purpleborderwhenpressed,andthecalendarwill showa
variety of colors when dates are clicked.

Example 135 ÐBTL 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 representedby the defaultvaluesof attributesof the skinSettings.xmlwidget.By changingthese
attributes, you alter the stylesheet settings:

Figure 15slider Widget with altered skin settings

The attributes in theskinSettings.xmlwidget map toCSSstyle properties used by thechameleon skin.

Refer to theAPI Referencefor default values of thechameleon skin.

If youdon'twantto usethechameleon skin,or youonlywantto altera subsetof thechameleon skinwidgets,or you
wantto createyourownskin,youwill haveto extendwidget(s)usingTDL. Referto theWidgetDevelopmentGuidefor
more information.

Skinning
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eXtensibleStylesheetLanguageTransformations(XSLT) allowsyouto transformXML dataintoanotherkindof XML
data.XSLTis mostoftenusedto convertdatabetweendifferentXML schemasor to convertXML dataintoXHTML
documents for web pages.

TheClient Runtimeallowsyouto easilyperformXSLTtransformationsusingthe transform command(XML API) or
bb.command.transform (JavaScriptAPI). In order to transform yourXML, you need the following:

¥ AnXMLsnippet to be transformed

¥ AnXSLstylesheet to define how to transform theXML

¥ A destination where the transformedXMLwill be placed in your application

Let's first take a look at your rawXML file:

Example 136 Ðcommand transform XML file

<books >
<book id =" book-1 ">

<title >The Ark Sakura </ title >
<author >Kobo Abe </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >9.99 </ price >

</ book >
<book id =" book-2 ">

<title >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 ">

<title >A Personal Matter </ title >
<author >Kenzaburo Oe </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >10.01 </ price >

</ book >
<book id =" book-4 ">

<title >Kitchen </ title >
<author >Banana Yoshimoto </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >16.78 </ price >

</ book >
<book id =" book-5 ">

<title >Confessions of a Mask </ title >
<author >Yukio Mishima </ author >
<genre >Literary Fiction </ genre >
<language >Japanese </ language >
<price >21.99 </ price >

</ book >
</ books >

Now that we have ourXML file, let's create a smallXSLstylesheet:

XSLT Transformations
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Example 137 Ðcommand stylesheet XSL file

<?xml version="1.0" ?>
<xsl : stylesheet xmlns:xsl =" http://www.w3.org/1999/XSL/Transform " version =" 1.0 ">

<xsl : template match =" / ">
<div >

<xsl : apply-templates select =" books " />
</ div >

</ xsl : template >
<xsl : 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 in twoXELvariables calledsource andstylesheet :

Example 138 Ðcommand 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 >

Whenweusethetransform commandtoprocessthetwofiles,wecreatea newXML nodewhichweundoubtedlywant
to placesomewherein ourapplication.In this case,we will placethe newsnippetas a childof a div elementnamed
myDiv .

Example 139 Ðcommand 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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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
AJAXengine is included and loaded into the client browser.

Bubbling Phase The bubbling phase describes the point in theDOMevent 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.

Build Phase The build phase is the part of the application lifecycle whereXMLfragments
are parsed, processed, and rendered to build the initial web application.

Capture Phase The first phase in theDOMevent 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.

Changer A changer establishes achangeAttributefunction which would allow the
developer to change the attribute value of the element. The changer is
triggered every time the attribute of aelementis 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.

controller Acontrollerobject is an object that connects a model node with a view
node.Controllerobjects are based on the Backbase implementation of the
DOMCore Level 2. TheAPIoperates oncontrollerobjects, which are
responsible for updating the model and the view.

Event An event is the representation of some asynchronous occurrence (such as a
mouse click) on a markup widget.

Event Dispatching Event dispatching represents the management of associations between
events and event handler. Event dispatching consists of the capture, target,
and bubbling phases.

Event Flow 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.

Event Handler An event handler represents code that manages inputs received in a
program. The handler performs actions based on the received event.

Event Listener An event listener distributes event data to objects that register for it. 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.

Glossary

Appendix

Client Framework 100

Copyright 2004 - 2009 Backbase BV, All Rights Reserved



Concept Description

Event Propagation Synonym of event dispatching. Event propagation represents theDOMevent
capture, target, and bubbling phases.

Getter A getter is used inTDLto establish agetProperty function for widget
developers;. This would allow them to get the property value of the object
on thecontrollerand potentially execute some secondary application code.

Mapper A mapper is used inTDLto establish amapAttributefunction. It establishes
a relationship between thecontrollerand relatedviewnode(s). This
relationship is set each time the attribute value is changed.

Model The model is the originalXMLrepresentation of data. The model is
represented in the browser as theview. controllerobjects maintain the
relationship between the model tree and theview tree.

Multiple Inheritance Multiple inheritance means that a sub-class can inherit attributes or
methods from multiple super-classes.

Quirks Mode 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 handleCSSaccording to W3C standards.

Runtime Phase The phase in the application lifecycle when the user is interacting with the
web application.

Setter A setter establishes asetPropertyfunction which would allow the developer
to set the property value of the object on thecontroller. The 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.

Skin A skin represents a consistent look and feel which is applied to a set of UI
widgets. Skinning affects the presentation of widgets but does not generally
affect functionality.

Startup Page The startup page refers to the page in anAJAXapplication that includes and
boots the core engine and starts the build phase.

Synchronous/Asynchronous 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.

Target Phase In theDOMevent flow, this phase describes when the event is dispatched to
the target node. If all phases in theDOMflow take place, the target phase
happens after the capture phase and before the bubbling phase.

View Content viewcontent refers to the various nodes in theview tree(s) of a bound
widget. In anHTMLenvironment this generatesHTMLelements.view
content is created by applying templates from your widget definition using
TDLduring binding attachment.

View Gate Aview gateis the node at which children are appended in theview tree.

view tree Theview treeis a tree of nodes created by generating a template. It
represents the originalXMLstructure (the model) as it is rendered by the
client browser.controllerobjects maintain the relationship between the
model tree and theview tree.
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Webdevelopmentcanseemoverlycomplexbecausesomanydifferentskillsetsarerequired.However,bysupportingboth
standards-basedlanguagesandcustomlanguages,theClientRuntimeallowsthedeveloperbothflexibilityandpowerthat
they would not have when working directly with a web browser.

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

Language Used By Description Version

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

application
developers

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

4.4.2

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

application
developers,
widget
developers

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

4.4.2

TDL (Tag Definition
Language)

widget
developers

TDLis a custom object-oriented binding language that
allows you to develop custom elements, extend existing
elements, create skins, or develop newXMLbased
languages. You can define your ownXMLtags usingTDL. It
enables you to attach logic, behavior, and style to your
custom widgets.TDLconsists of markup tags that are
mapped to core objects. It can also be used to implement
newDOMinterfaces, and (in conjunction with other
specifications) enables arbitrary tag sets to be implemented
as widgets.

4.4.2

Command
Functions

widget
developers

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

4.4.2

Language Used By Description Version

CSS(Cascading
Style Sheet)

application
developers,
widget
developers

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

2.1, 3.0

Supported Client-Side Languages/Technologies
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Language Used By Description Version

DOM (Document
Object Model)

application
developers,
widget
developers

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

The Backbase Client Runtime implements the complete
DOM Level 2 Core and part of the DOM Level 3 events
standard. This means that when using execution
languages, you can manipulate the DOM according to its
specifications.

2.0, 3.0

JavaScript application
developers,
widget
developers

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

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

1.5

SMIL(Synchronized
Multimedia
Integration
Language)

application
developers,
widget
developers

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

2.1

XHTML(eXtensible
HyperText Markup
Language)

application
developers,
widget
developers

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

1.1

XInclude application
developers,
widget
developers

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

1.0

XML(eXtensible
Markup Language)

application
developers,
widget
developers

XMLis a simple, very flexible text format derived from
SGML (ISO 8879). It is a general-purpose markup language
for creating special-purpose markup languages, capable of
describing many different kinds of data. Its primary purpose
is to facilitate the sharing of data across different systems.
The Client Runtime usesXMLas a standard by which to
process one type of information into information readable
by a web browser. BTL andXHTMLare XML-based
languages used to describe the appearance and behavior of
a web page. The Client Runtime also allows the use of XML
for retrieving data from and storing data in backend
systems like relational databases.

1.0
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Language Used By Description Version

XML Schema application
developers

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

1.1

XPath(XML Path
Language)

application
developers

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

1.0, 2.0
(partial)

TheCSSboxmodeldescribeshowcertainelementsof webpagesaredisplayedby graphicalbrowsers.Theboxmodel
allows block-level elements such as paragraphs and block-quotations to be surrounded by padding, borders, and margins.

Therearetwomainboxmodeltypes:thecontent box model andtheborder box model . SomeBTL widgets,
suchasthepanelSet, mustusetheborder box model . Asa result,if youareusingthesewidgets,youhaveto alter
yourapplicationto forcethebrowserto usethisboxmodel.Toforcetheborder box model in yourapplication,you
must add a comment tag<!-- --> on the first line of your application:

Example 140 Ðborder box model

<!-- -->

Technically,thecommentdoesnotforcetheuseof theborder box model . Rather,onMicrosoft Internet
Explorer, it forces what is calledquirks mode .

TheClient Frameworkimplementationof XHTML 1.1 is slightlydifferentthantheW3Cspecifications.Mostof thetime,
thisallowsustoequalizebrowsers(makesurethatallbrowsershandleXHTML in thesameway)whilestickingto theW3C
specifications. This section details these differences.

Youmightaskwhywe haveto implementXHTML whentheclientbrowsercanalreadyprocessit. Imagineit thisway.
Whileprocessinginstructionsinside<script type="application/backbase+xml"></script> tags,theAJAX
enginereadsanXHTML widgetin anXML fragment.Theengine,whichstandsbetweenthecodeandtheclientbrowser,
hasto figureouthowto translatethewidgetintosomethingtheclientbrowserwill understand.Withoutanimplementation
of XHTML, the engineessentiallyhasno translationkey.It hasno wayof knowingthat the <table>widgetshouldbe
renderedas a <table> in the web browser.So eventhoughtherewill be a one to one relationshipbetweenour
implementationof XHTML elementsandthecorrespondingimplementationof thewidgetin theclientbrowser,we still
need to create an implementation.

Thereis anotherveryimportantreasonthatweimplementXHTML. Inourimplementation,wemakesurethatelementsare
renderedthe sameway in differentbrowsers,thus solvingthe cross-browsercompatibilityproblemsthat developers
normallyhaveto tackle.ByimplementingXHTML accordingto World WideWebConsortiumstandardsandextending
that implementationto handlebrowserquirks,we saveyouthe troubleof cross-browserdevelopmentwhilemaintaining
standards compliance.

Lastly,becauseweprovideourownimplementationof XHTML, weallowourbehaviors(dragAndDrop, resize) to extend
the standard expected functionality of knownXHTMLelements.

TheClient Frameworkimplementationof XHTML is almostidenticalto theW3Cstandard . However,someXHTML
modules have been deliberately omitted, while others have been altered.

Box Model

XHTML Implementation Specifications
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